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SAFETY INSTRUCTIONS

To prevent injury and property damage, follow these instructions.
Incorrect operation caused by ignoring instructions may cause harm or
damage. The consequences are indicated by the following symbols.

/ This symbol indicates instant death or \
/\ DANGER y

serious injury.
This symbol indicates the possibility of death
A WARNING or serious injury.

This symbol indicates the possibility of injury

K& CAUTION o damage to property. /

B The meaning of each symbol on the equipment is shown below.

C This is the safety alert symbol.
Read and follow instructions carefully to avoid dangerous situation.

é This symbol alerts the user to the presence of “dangerous voltages”.
Harm or electric shock may occur inside of these areas.



SAFETY INSTRUCTIONS

Design Precautions

( /\ Warning

» Install a safety circuit external to the PLC that keeps the entire system
safe even when there are problems with the external power supply or
the PLC module. Otherwise, serious problems such as erroneous
outputs or operations may occur.

- Outside the PLC, construct mechanical damage preventing interlock
circuits. These include emergency stop, protective circuits, positioning
upper and lower limits switches and interlocking forward/reverse
operation.

When the PLC detects watchdog timer error, module interface error, or
other hardware errors, it will stop calculation and turn off all output.
However, one or more outputs could be turned on when there are
problems that the PLC CPU cannot detect, such as malfunction of output
device (relay, transistor, etc.) themselves or I/O controller. Build a fail
safe circuit exterior to the PLC to insure the equipment operates safely at
such times. Also, build an external monitoring circuit to monitor any
single outputs that could cause serious problems.

» Make sure all external loads connected to output does NOT exceed
the rating of the output module.
Over current exceeding the rating of the output module could cause fire,
damage or malfunction.

» Build a circuit that turns on the external power supply when the PLC
main module power is turned on.
If the external power supply is turned on first, it could cause an erroneous
output or operation.




SAFETY INSTRUCTIONS

Design Precautions

i /\ Caution

» Do not bunch the control wires or communication cables with the main
circuit, power wires, or close together. They should be installed 2700mm
(3.94 inches) or more from each other.

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

Installation Precautions

i /\ Caution

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

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

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

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

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

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




SAFETY INSTRUCTIONS

Wiring Precautions

f
/\ Warning
» Completely turn off the external power supply when installing or wiring.
Not turning off the external power supply may cause an electric shock
or damage to the product.
» Make sure that all terminal covers are correctly attached.
Not attaching the terminal cover could result in an electric shock.
\.
-

/\ Caution

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

v

Tighten the terminal screws with the specified torque.
Loose terminal screws, it could result in short circuits, fire, or
erroneous operation.

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

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

\.




SAFETY INSTRUCTIONS

Startup and Maintenance Precautions

7

/\ Warning

Do not touch the terminals while power is on.
This may cause an electric shock or erroneous operation.

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

Do not charge, disassemble, heat, place in fire, short circuit, or solder
the battery.

Mishandling of the battery could cause overheating or cracks resulting
in injury and/or fires.

.
( -
/\ Caution
Do not disassemble or modify the modules.
Doing so could cause erroneous operation, injury, or fire.
Switch all phases of the external power supply off before mounting or
removing the module.
Not doing so could cause failure or malfunction of the module.
Use cellular phones or walky-talkies more than 30cm (11.81 inch)
away from the PLC.
Not doing so could cause a malfunction.
\_

Disposal Precaution

r

/\ Caution

» When disposing of this product, treat it as industrial waste.

Not doing so could cause environmental damage or explosion.
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Chapter 1. General

Chapter 1. General

1.1 Guide to Use This Manual

This manual includes specifications, functions and handling instructions for the GLOFA-GM 7U series PLC.
This manual is separated into the following chapters:

No. Title Contents
Describes the contents of this manual, the features of the PLC and
Chapter 1 General . .
terminologies
, _ Describes available units and system configurations for the GLOFA-GM7U
Chapter 2 System Configuration .
series
Chapter 3 General Specifications | Describes general specifications of the units used in the GLOFA-GM7U series
Chapter 4 Names of Parts Describes each component, names, and main functions
Chapter 5 Power Supply / CPU
Input and Output
Chapter 6 P . g . ,
Specifications Describes each component's usage
Usage of Various
Chapter 7 g.
Functions
Communication _ - o .
Chapter 8 _ Describes built-in communication functions
Functions
. . Describes installation, wiring and handling instructions for insuring the reliabilit
Chapter 9 Installation and Wiring J J g y
of the PLC system
. Describes the checklist and method for long-term normal operation of the PLC
Chapter 10 Maintenance
system
Chapter 11 Troubleshooting Describes various operation errors and the corresponding corrective actions
Appendix 1 System Definitions Describes parameter settings for the basic I/O and communication modules
Appendix 2 Flag Lists Describes the types and descriptions of various flags
. Function / Function _ - , . .
Appendix 3 _ Describes the types and descriptions of various Functions / Function Blocks
Block Lists
Appendix 4 Dimensions Shows dimensions of the main units and expansion modules

| This manual does not describe the programming method. For these functions, refer to the related user's manuals.
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1.2 Feature

1) GLOFA-GM7U series have the following features.

1) GLOFA-GM series features

(1) Designed on the basis of international standard specifications (IEC61131-3)
* Supports easy programming
* Provides IEC61131-3 Language (IL / LD / SFC)
(2) Supports an open network by the international standard communication protocol
(3) High speed processing with an embedded operation-dedicated processor.
(4) Various special modules that enlarge the PLC application range

2) GM7U series are extremely compact to fit a wide range of applications.

(1) High speed processing
High speed processing with 0.1~0.9 us/step
(2) Various built-in functions
Only with the base unit, the user can configure various systems because it has many built-in functions.

o Fast Processing Applications
-Pulse catch: allows the base unit to read a pulse stably as short as 10us
-High-speed counter: supports high-speed counting up to 1 phase 100kHz, and 2 phase 50kHz
-External contact interrupts: enables the applications which require immediate responses by using a built-in 8-point
interrupt input
o The input filter function helps to reduce the possibility of false input conditions from external noise, such as signal
chattering. The filter time can be programmed from 0 to 1000 ms.
 The built-in positioning control function enables to control a stepping motor or a servo motor without a separate
positioning module. (DRT, DT type)

e Using RS-232C and RS-485 built-in ports, GM7U can connect to external devices, such as computers or

monitoring devices. These devices can communicate 1:1 with the GM7U or GM6 system.

e Using the built-in PID control function, the PID control system can be configured easily without using separate
PID module.

3
4
5
6

The user can easily turn On/Off the system with RUN/STOP switch.
The user can configure various systems using a separate Cnet I/F module.

The user program can be easily saved in EEPROM by simple manipulation in GMWIN without using external memory.
Advanced self-diagnostic functions

- GLOFA-GM7U series can detect the errors precisely with more detailed error codes.
(7) Unintentional reading and writing can be prevented by using a password.
(8) Restart mode setting

- The user can select Cold/Warm restart mode.

— o~ —~ —~
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(9) Battery-less
- With the EEPROM, the user program and parameter can be saved permanently without the battery.

(10) Debugging function
On-line 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

(11) Various program execution function

- Time driven interrupt, external and internal interrupt programs as well as scan programs can be executed by setting the execution condition.
This allows the user to Set various program execution modes.

1-3
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1.3 Terminology

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

Terms Definition Remarks
Example)
A standard element that has a specified function which CPU module,
Module configures the system. The devices such as I/0 board, which [ Power supply
inserted onto the mother board or base unit. module,
/O module
A single module or group of modules that perform an
. . Example)
Unit independent Main unit
Operation as a part of PLC system.
PLC System A system which consists of the PLC and peripheral devices. A
user program can control the system.
To restart the PLC system and user programs after all of the
data (variables and programs of 1/O image area, of internal
Cold Restart | 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 to the user program and the PLC system restarts
Warm Restart | . : :
with the previous user-defined data and user program after the
power supply Off.
After the power went off, the PLC system restores the data to
Hot Restart | the previous conditions and restarts in the maximum allowed
time.
I/O Image [ Internal memory area of the CPU module which used to hold
Area /O statuses.
Watch Dog | Supervisors the pre-set execution times of programs and
Timer warns if a program is not completed within the pre-set time.
Operation Unit which outputs immediately its operation result of
Function an input, while four arithmetic operations comparison operation
store their results in the inside of instructions.
, Operation Units which store operation result in the inside of
Function . . . .
instruction such as timer and counter and use the operation
Block .
results which have been stored through many scans.
Example)
Direct Variables used without the definition of their names and types. | *%1X0.0.2
Variable There are |, Q, M areas. *0oQW1.2.1
*00MD1234 etc.

1-4
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+ Switch  Current —am T
A power H
source :

— Common H

Terms Definition Remarks
Variables used after the user’s definition of their names and
Symbolic [ types. Declarations as ‘INPUT 0" = %IX0.0.2, ‘RESULT
Variable = %MD1234’ makes INPUT_0 and RESULT be able to used
instead of %I1X0.0.2 and %MD123 in programming.
A peripheral device for the GLOFA-GM series. It executes
GMWIN . . . .
program creation, edit, compile and debugging.
Abbreviation of the word ‘Factory Automation Monitoring S/W'.
FAM ) o
It is used to call S/W packages for process supervision.
It means startup conditions for a program. There are three
Task types of periodic task, internal contact task and external
contact task which starts by the input signals of external input
modules.
Abbreviation of ‘Real Time Clock'. It is used to call general IC
RTC . :
that contains clock function.
Current flows from the switch to the PLC input terminal if a
input signal turns on.
. '¢ PLC
Sink Input

Source Input

Current flows from the PLC input terminal to the switch after an
input signal turns on.

+
A power
source

Switch

Sink Output

Current flows from the load to the output terminal and the PLC
output turn on.

Output

Contact A power

source

Common
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Terms Definition Remarks

Current flows from the output terminal to the load and the PLC
output turn on.

|
PLC i Common
Source A
Output ! n
: A power
+ Current source
L = -
Qulput Junction i

———— o e i

Fnet Fieldbus Network

Cnet | Computer Network

Dnet DeviceNet Network

1-6



Chapter 2. System Configuration

Chapter 2. System Configuration

The GLOFA-GM7U 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 Overall Configuration

2.1.1 Basic system
Main unit Expansion module
o O o\
| 2 Ir |
uﬂﬂ% E
I I I
=) s _a i =) T - o \_
Expansion cable
Total I/O points 20 ~ 120 points
. Digital I/O module 3
Maximum AD-D/A module 3 Total 3 modules
number' of - u (External Memory and RTC modules can
expansion Analog timer 3 be connected as a 4th expansion module)
modules
Cnet I/F module 1
¢ G7M-DR20,30,40,60U » G7M-DR20,30,40,60U/DC
Vain o G7M-DRT20,30,40,60U(N) e G7M-DRT?20,30,40,60U(N)/DC
ain unit
e G7M-DT20,30,40,60U(N) » G7M-DRT20,30,40,60U(N)/DC
e G7M-DT20,30,40,60U(P) » G7M-DRT20,30,40,60U(P)/DC
Dicital 10 G7E-DR10A/GTE-DR20A/G7E-TR10A/G7E-DCO8A/G7E-RY08A/G7E-DROBA
igita
Expansi G7E-RY16A
on A/D,D/IA G7F-ADHA/G7F-AD2A/G7F-DA2I/G7F-ADHB/G7F-DA2VIG7F-AD2B /G7F-ADHC
module RTD Input G7F-RD2A
ltem
Analog Timer G7F-AT2A
Cnet I/F G7L-CUEB,G7L-CUEC
Commu
nication DeviceNet I/F G7L-DBEA
\IF Fnet IIF G7L-FUEA
module
Pnet I/F G7L-PBEA
Rnet I/F G7L-RUEA
Option RTC G7E-RTCA
m0du|e Memory G7M'M2568 (*1)

* GTM-M256 is not available for GM7U series. Please use G7TM-M256B.
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2.1.2 Cnet I/F system

The Cnet I/F System are used for communication between the main unit and external devices using RS-232C/RS-422
Interface. The GM7U has a built-in RS-232C port, RS-485 port and has also G7L-CUEB for RS-232C, G7L-CUEC for
RS-422. Itis possible to construct communication systems on demand.

1) 1:1 Communications system

(1) 1:1 communication between PC and GM7U via RS-232C built-in port

\ GM7U Series J/a
1 !

il
I I—I I

RS-232C

(2) 1:1 communication via modem connection function of Cnet I/F module to interface with long distance devices

GM7U Series G7L-CUEB GM7U Series G7L-CUEB
ay A R oy ] R

Ir Ir !

E |
] e s

Modem
Modem

o= ==

GM7U Series G7L-CUEB

AN Al R

1] 1 l
[ ] = ,||§ |E
I ] 1 r |

= &0
Modem
y4 oonod
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(3) 1:1 communication between HMI andGM7U via RS-485 built-in port

RS-485 GM7U Series

XET g

il

o)
Y000 kL

2) 1:N communication system

This method can connect a computer to multiple main units up to a maximum of 32 stations.

(1) Via RS-422 Cnet I/F module

Max. of 32 stations can be added

s

L = TUEC
RS-232C < RS-422 Converter G7L-CUEC
(2) Via RS-485 Cnet I/F module
i =] GLOFA-GM7U GLOFA-GM7U GLOFA-GM7U
. . = .
— L | | o
Ny 4 4 E
g g s R 7§ e B
RS-232C & RS-485 :
Converter Lo
Built-in RS-485 Built-in RS-485 Built-in RS-485

* For detalils, refer to the section chapter 8. ‘Communication Function’.
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2.2 Product List

The following describes functional model of the GLOFA-GM7Useries.

2.2.1 Product functional block

Product configuration block for the GM7U series is as follows.

o MainUnit___________ e e o Expansion Modules_______
1 ! 1
1 . | )
' Power supply Input signal ' ! Input signal
1
| | ¥
1 1
1 M : 1 v
: Power > Input ' Input
: supply ¥
DC24V | M : ,
Power 1 cPU B Special/Communi-
supply 4 > T cation modules
1 1
N 1] |
! . \/ ]
|| Comm. > Output N Output
1 = : 1
1 \ 1
1 \ 1
1 1
1 |
1 |
1 |
[ D
v v v
Built-in RS-232C Output signal Output signal
Built-in RS-485
Sub-system Description
CPU o Signal processing function
- Operating system function
- Application program storage / memory function
- Data storage / memory function
- Application program execution function
Input The input signals obtained from the machine/process to appropriate signal levels for
processing
Output The output signals 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 main supply
Communication Supports 1:1 or 1:N communication system using built-in communication I/F function or
Interface GMWIN
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2.2.2 GM7U series system equipment product

G7M-DRT40U(N)
G7M-DRT40U(N)/DC

1)
2)
3) NPN TR output 4 points
4) AC 85 ~ 264[V]

/IDC : DC10.8~26.4V

G7M-DRT60U(N)
G7M-DRT60U(N)/DC

1) DC24V input 36 points
2) Relay output 20 points
3) NPN TR output 4 points
4) AC 85 ~ 264[V]

/DC : DC10.8~26.4V

G7M-DT20U(N)
G7M-DT20U(N)
G7M-DT20U(P)
G7M-DT20U(P)/DC

/DC

1) DC24V input 12 points
2) TR. output 8 points
3) AC 85 ~ 264[V]

IDC : DC10.8~26.4V

G7M-DT30U(N) 1) DC24V input 18 points
G7M-DT30U(N)/DC 2) TR. output 12 points
G7M-DT30U(P) 3) AC 85 ~ 264[V]

)
G7M-DT40U(N)
G7M-DT40U(P)
G7M-DT40U(P)/DC

/DC

1) DC24V input 24 points
2) TR. output 16 points
3) AC 85 ~ 264[V]

IDC : DC10.8~26.4V

G7M-DT60U(N)
G7M-DT60U(N)/DC
G7M-DT60U(P)
G7M-DT60U(P)/DC

(
(
(
(
(
(
(
(
G7M-DT40U(N
(
(
(
(
(
(
(

1) DC24V input 36 points
2) TR. output 24 points
3) AC 85 ~ 264[V]

IDC : DC10.8~26.4V

10 us 2 points [/ 50 pus
(1X0.00~1X0.0.7)

6 points

- Input filter:
with groups)

0 ~ 1s (can be designated

- PID control
- RS-232C / RS-485

- Positioning function
- 2axes 100 kpps

- Absolute / Incremental positioning
- Single / Repeat operation

- End / Keep / Continuous mode
- Return to origin, JOG, PWM, velocity
control

(N) : NPN TR. output
(P) : PNP TR. output

1) Main Unit
ltems Models I/0 Point & Power Supply Built-in Function Remark
1) DC24V input 12 points - High speed counter
G7M-DR20U 2) Relay output 8 points 1 phase: 100kHz 2Ch, 20 kHz 2Ch
3) AC 85 ~ 264[V] 2 phase: 50kHz 1Ch, 10 kHz 1Ch
G7M-DR20U/DC /DC : DC10.8~26.4V
1) DC24V input 18 points - Pulse catch: 10 s 2 points / 50 s 6 points
G7M-DR30U 2) Relay output 12 points (1X0.0.0~1X0.0.7)
G7M-DR30UIDC BAC e~ 261
- /DC : DC10.8~26.4V - External interrupt:
1) DC24V input 24 po!nts 1 pus 2 points/50 ps 6  points
G7M-DR40U 2) Relay output 16 points (1X0.0.0~1X0.0.7)
G7M-DR40UIDC A~ 261 o
DC : DC10.8-26.4v - Input filter: 0 ~ 1s (can be designated
1) DC24V input 36 points with groups)
G7M-DR60U 2) Relay output 24 points
3) AC 85 ~ 264]V] - PID control
G7M-DR60U/DC /DC : DC10.8~26.4V
- RS-232C / RS-485
1) DC24V input 12 points
i 2) Relay output 4 points
G7M-DRT20U(N) 3) NPN TR output 4 points
G7M-DRT20UN)DC | 4)AC 8_5 ~ 264]V] - High speed counter
/DC : DC10.8~26.4V 1 phase: 100kHz 2Ch, 20 kHz 2Ch
;) gCIZ“V input 18 points 2 phase: 50kHz 1Ch, 10 kHz 1Ch
GTMORTSOUN | 3 KEN'TR ot pis . .
G7MDRT30UN)/DC 4) AC 85 ~ 264[V] - Pulse catch: 10 ¢s 2 points /50 1S 6 points
E IDC : DC10.8~26.4V (1X0.0.0-1X0.0.7)
r= DC24V input 24 points . )
S Relay output 12 points - External interrupt:
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2) Expansion/Special modules

ltems Models Specifications Remark
G7E-DR10A e DC 24V input 6 points / Relay output 4 points
G7E-DR20A e DC 24V input 12 points / Relay output 8 points
@ G7E-RY16A e Relay output 16 points
§, Digital /0 G7E-TR10A ¢ TR output 10 points
]
= G7E-RY0BA | e Relay output 8 points
G7E-DROSA ¢ DC input 4 points, Relay output 4 points Slim type
GT7E-DCO8A e DC 24V input 8 points
G7F-ADHA e A/D : 2 channel , D/A : 1 channels
A/D , D/A combination G7F-ADHB e AID : 2 channels , D/A : 2 channels Slim type
G7F-ADHC ¢ AID : 1 channel (0~1V), D/A : 1 channel (current output)
G7F-AD2A o AID : 4 channels
K)
3 AD .
g G7F-AD2B e AID : 4 channels Slim type
K
S
g’;) G7F-DA2I e D/A : 4 channels (current output)
D/A ]
G7F-DA2V ¢ D/A : 4 channels (voltage output) Slim type
: o Timer points: 4 points
Analog timer GTF-AT2A « Digital output range: 0 ~ 200
RTD input G7F-RD2A e 4 channels Slim type
G7L-CUEB e RS-232C : 1 channel
Cnet I/F
2 G7L-CUEC e RS-422 : 1 channel
3
=
§ DeviceNet IIF G7L-DBEA e DeviceNet (Slave) I/F module
8
]
g Fnet IIF G7L-FUEA o FieldBus (Fnet) I/F module
o
o
Pnet IIF G7L-PBEA o ProfiBus (Slave) I/F module
Rnet I/F G7L-RUEA ¢ Remote I/0 I/F module
< 2| RTCpack G7E-RTCA ¢ RTC module
§ E
Memory pack G7M-M256B o Memory module

* External memory G7M-M256 is not supported in GM7U series. Only G7M-M256B is available for GM7U series.
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Chapter 3. General Specifications

3.1 General Specifications

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

No. | Iltem Specifications References
Operating ambient tro
! temperature 0-55°C
Storage ambient o
2 temperature —25~+70°C
3 Opera}mg ambient 5~ 95%RH, non-condensing
humidity
Storage ambient 050 .
4 humidity 5~ 95%RH, non-condensing
Occasional vibration -
Frequency Acceleration Amplitude Sweep count
10 <f<57Hz - 0.075mm
5 | Vibrations 57 <f<150Hz | 9.8m/s2{1G} -
Continuous vibration 10 times for each | IEC 61131-2
Frequency Acceleration Amplitude X, Y, Z axis
10 <f<57Hz - 0.0375mm
57 <f<150Hz | 4.9m/s2{0.5G} -
e Maximum shock acceleration: 147 m/s? {15G}
6 | Shocks e Duration time: 11ms IEC 61131-2
e Pulse wave: half sine pulse (3 shocks per axis, on X, Y, Z axis)
Square wave ,
impulse noise +1,500V LSIS’ Standard
Electronic ) , IEC 61131-2,
discharge Voltage: 4 kV (Discharge by contact) IEC 1000-1-2
Radiated
. IEC 61131-2,
7 | Noise immunity Qlectromagnetlc 27 ~ 500 MHz, 10 V/m IEC 1000-1-3
field noise
Digital I/O
. Power Digital /0O (<24V)
Fast transient Item IEC 61131-2
Iburst noise supply (>24V) Analog /0 |EC 1000-1-4
Interface
Voltage | 2kV 1kv 0.25kV
8 | Atmosphere Free of corrosive gases and excessive dust
9 | Altitude Up to 2,000m
10 | Pollution degree Below 2
11 | Cooling method Air-cooling

1) IEC (International Electro-technical Commission): An international non-governmental organization enacting international
standards of electric and electronic fields.
2) Pollution degree: Index indicating the pollution of operating environment to determine the insulation capacity of equipment.
Pollution degree 2: Normally only nonconductive pollution occurs. Temporary conductivity caused by condensation is to be
expected.
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Chapter 4. Names of Parts

4.1 Main Units

@ Q@
r N (a N
- [BUILT_IN ONET
PAU/REM ON OFF
STOP |:ROM MODE

RS-485

No. Name Descriptions

Indicates the status of the power supply to the system

PWRLED | « On: when the supplied power is normal

» Off: when the supplied power is abnormal

Indicates operating status of the main unit
* On: indicates local key switch or remote running mode

CPU « Off: the following turns the LED off

@® condiion | RUNLED
LED - the supplied power to the main unit is abnormal

- the key switch is on stop mode

- an error is detected which makes operation stop

Indicates operating status of the CPU
ERRLED | . Flickering: self-inspected error
» Off: CPU is working normally
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No. Name Descriptions

@ /0 LED Indicates the operating status of I/O

® Built-in RS-485 connector A connector for built-in RS-485 communications
Designates the main unit's operation mode
* RUN: runs the operation

@ . . * STOP: stops the operation

Mode selection key switch _

* PAU / REM: the usage of each modules is as follow
- PAUSE: temporarily stops the operation
- REMOTE: remote driving

® Dip-switch for Cnet I/F See Chapter 5. Power Supply / CPU

® RS-232C connector A connector to connect with PADT (GMWIN)

@ Expansion connector cover A cover of connector which is used to connect with expansion unit

Terminal block cover A protective cover for the terminal block’s wiring

© DIN rail hook A hook for DIN rail mounting

4.1.1 60-point main unit

1) G7M-DR60U

CONTROLLER

[z Tios Tios [ e [ to [z [ na [ 116 Jcomol me T et [ wea [ies [rer [ies [ 1 [iss [ as Jeoml [ 0000
T 101 [ wa [ ws [ or [ wa | 11 | 1Ma [ 115 [ 17 | na | 120 | o2 | 24 | 126 | 126 | 130 | 82 | 134 J2aG | oav e
In:24VDC, TmA I
N
60 o1 3 04 05 06 07 0B 08 10 11 12 13 14 716 18 20 21 4 25 26 27 5 30
FwE]) OO0D000OCoDCo0000000Co0Co0000000QCDD o000

87 18 19 20 21 22 I3

o=
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2) G7TM-DRT60U(N)

LOGIC

ca o [ e [como] it I 131 I Joomi]l ooz
I I I I I [ ] I [ n7 [us | I I I I I [EEN| Tz=s Teev =
TV0C. T ———

00 01 02 03 04 05 06 07 0B 0D 10 {1 12 13 14 §5 16 17 18 19 20 31 32 33 34 35 D8 OF 28 20 50 31 32 33 34 35
Ped) OOO0O0O00OCoDC0000000Co0DC0O00000COCo00000
Aun )

out

00 01 D2 03 04 05 06 OF 0B 0D 10 11 12 13 14 15 %6 17 18 19 20 21 32 23
(BFQ) D0O0000QCo00000000ACo0000

RIS

o e R e e
- EEEEEEEEEE R

552 ) ) e R Sl e

3) G7TM-DT60U(N)

HENERE

50/60H2

| | Tcomol na 21 23 [ 125 [ ez [ 128 [ 1@ | @3 [ias_Joom] [0
[ [ [ o7 T e | | EEN [ 07 [is [ o0 [ 123 [ 124 [ 126 | i2e | 130 | @2 | 134 34 T 3a0 |—+
. T
e

00 01 ©2 03 04 05 DG O7 08 0D 10 11 12 13 14 15 16 17 1B 10 20 21 22 23 24 25 26 27 2B 20 30 31 32 33 34 35
P DOOO000CoO000D000000Co0000D00000Co 00000

aund)
out

00 O 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 10 20 21 22 23
(FEEQ)OCOO000OC 2000000000 20000

_C(i;
530
ag ey
F0HZ
3 .
i £
E EO

Cub:24VDC, D.1A/F
RCICo-Ea0y_] Qoo ] ao
FG_|como [ com ol

EEZEHHE s o)

e e e e e | W)

4) G7TM-DT60U(P)

f’ﬂﬁm

LOGIC

I 6 | ia I Tcome] i I I s | I Tgs_Teow] T -
I I I [ o7 | [ I I [z [Tha | I [ I I |IE| I | EEFE T et
VDC, TmA o

00 01 ©2 03 04 05 06 OF 0B 05 10 11 12 13 14 15 16 17 1B 18 20 21 22 23 24 25 26 27 26 28 30 31 32 33 34 35
FWO) DO0O000020000000000200000000002200000

AUN ()

00 O 02 03 04 05 06 07 0B 08 10 11 12 13 14 15 16 17 18 19 20 21 22 23
=0 0000000 Co0000 000000000
3 |

.....
50/E0H2

&
IEE
&l
-
iz of
@ e

Cub:24VDC, D 1A/P Cub:24V0C, 0.54/F
acio-240y [ aoo J oo F ooz [ ov T oo T oos - Jaoa [ oo Q12 | Qi . QiE | o
FG [como [comtJoome | oos Jooma] oos | aor [comd] os | oif Jooms| ol | ofs Jooms] air

e e o B e s
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5) G7M-DR60U/DC

fﬂ%m

LOGIC

G
out

00 01 02 03 04 05 05 07 0B 00 10 11 12 13 14 15 16 17 18 19 20 21 22 23
HRQ) 0000000 CoCOC0000000C00DC00

||||||

QG B e
EE R R

6) G7M-DRT60U(N)/DC

GLOFA

CONTROLLER

G7M-DRTE0U(N)/DC
'ROGH BLE

OO 01 02 0F 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 20 30 31 32 33 34 35
P COC0OO00CO00000000QCCC0O00000AQ0CCO0O0D0O0

(AUn Q)

00 Di 02 03 04 05 05 07 O 08 10 11 12 13 14 15 16 17 18 19 mn 24 37 =
HRO) 0000000 Co 0000000000000

Q16 | 018

 EE R
A

7) G7M-DT60U(N)/DC

LoGIC

1z-zdvpe S M2
5 oC

s [ o6 [ we | io
o1 03 | s | w7 | we |

aun )
out

00 €1 02 03 04 05 06 O7 OB 09 10 11 12 13 14 15 16 17 18 18 20 21 22 23
FdJ) 00000000C000D0000000C 000D @& La

Cub=24YDC, 1,
G Goo
Tk [ o

e
al
ol

A B e e |
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8) G7TM-DT60U(P)/DC

fﬂ%m

LOGIC

ANl
out

00 01 02 03 04 05 DE 07 08 08 10 11 12 13 14 15 16 17 16 10 20 31 22 33
#=R0) 0000000 Coo00000000C0 0000

T
R R R

B R B )

4.1.2 40-point main unit

1) G7TM-DR40U

IEplle e e el el el el | ©)

=21
]
&L
infszl
i [szl
‘_E:
HE
a2l
& |

fﬂ&m

GiM-DR40U
PROGRAMUABLE

|

100 | 02 | o [ 06 | we [ 1o [
wi [0z [ s Jio7r [ea [ R i

e

00 01 D2 03 04 05 06 07 08 03 10 11 12 93 14 15 16 17 18 19 20 24 22 23
AED) 000000000000 000000R0C00000

out
O3 01 D2 03 04 05 06 07 08 08 10 11 12 13 14 15
D 0000C0D0DOR0ADIA0 @La

| R

ll

PR RO, ©

2) G7M-DRT40U(N)

ekl mlslslmplbek

fﬂﬁm

GTW-DRT40U(N)
PROGRAMMABLE

e e

6 [ w8 [ 1o Jcomo] s 1 ] I [ [
167 ] 1 I

00 01 02 03 04 05 0 07 08 03 10 11 92 13 84 15 16 17 18 10 20 24 22 23
PR OO0Q0O0CGOoOCo0o000000Co D 0o0000

EITe)
'::'-: 01 02 03 04 05 06 O7 08 €3 10 11 12 13 14 15
D 00000D0DDO000A00 @wa

O
ag
RS
El
E
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3) G7TM-DT40U(N)

GTM-DT40U(N) (GG
PROGRAMUABLE =
Cecls 00 DI 02 03 04 05 0B 07 08 02 10 {1 12 13 14 15
() 00000C0D0D000000T0 @La
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6) G7M-DRT40U(N)/DC
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4.1.3 30-point main unit

1) G7M-DR30U
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5) G7M-DR20U/DC
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8) G7TM-DT20U(P)/DC
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4.2 Expansion Modules

4.2.1 20-point I/O expansion module

1) G7E-DR20A

Names

=z
S

Input LED

Output LED

Input Contact

Input Common Terminal

Output Contact

Output Common

SACHOCACHCEMOMNC)

Expansion Cable

©

Expansion Cable Connecting Terminal

4.2.2 16-point I/O expansion module

2) G7E-RY16A

No. Names

Input LED

Output Common

Output Contact

Expansion Cable

@ ®|@ | © |

Expansion Cable Connecting Terminal
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4.2.3 10-point I/0O expansion module
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4.2.4 8-point I/O expansion module

1) G7E-DCO8A

P
©

Names

Input LED

Output LED

Input Contact

Input Common Terminal

Output Contact

Output Common

Expansion Cable

@@ ©|® |||

Expansion Cable Connecting Terminal

P
©

Names

Output LED

Output Contact

Output Common Terminal

External Power Supply Terminal (DC 24V)

Expansion Cable

CNCHCHENONS

Expansion Cable Connecting Terminal

Names

Input LED

Input Contact

Input Common Terminal

Expansion Cable

@ ® @ e

Expansion Cable Connecting Terminal
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2) G7E-RY08A

No. Names

Output LED

Output Contact

Output Common Terminal

Expansion Cable

@ ® @ e

Expansion Cable Connecting Terminal

P
©

Names

Input LED

Output LED

Input Contact

Input Common Terminal

Expansion Cable

Expansion Cable Connecting Terminal

Q| ©©|® | | ©|

Output Common Terminal

©

Output Contact
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4.3 Special Modules

4.3.1 A/D - D/A combination module

1) G7F-ADHA

Names

J

'@@@@@@

RUN LED

|

L= a

Analog Output Terminal

Analog Input (Voltage/current) selecting jumper pin

® G7F—ADHA @
PROCRAMMABLE

Analog Input Terminal

External Power Supply Terminal (DC24V)

Expansion Cable

Qe e|® | ||

Expansion Cable Connecting Terminal

Names

RUN LED

Analog Input Terminal

Analog Output Terminal

External Power Supply Terminal (DC24V)

Expansion Cable

©|le|elo|o|oE

Expansion Cable Connecting Terminal

TS s :
5 a2 i

@ @
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3) G7F-ADHC
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4.3.2 D/A conversion module

1) G7F-DA2I

G7F—DA2|
PROGRAMMABLE

2) G7F-DA2V (Slim Type)
4

®

4-18

Names

RUN LED

Analog Input Terminal

Analog Output Terminal

External Power Supply Terminal (DC24V)

Expansion Cable

© @ |®|@| |

Expansion Cable Connecting Terminal

Names

RUN LED

D/A Output Channel

Expansion Cable

Expansion Cable Connecting Terminal

© ® |l ® e

External Power Supply Terminal (DC24V)

Names

RUN LED

D/A Output Channel

Expansion Cable

Expansion Cable Connecting Terminal

@ I®| @]

External Power Supply Terminal (DC24V)




Chapter 4. Names of Parts

4.3.3 A/D conversion module

1) G7F-AD2A
o o}

EE
[NV
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— Input

Input
Select
CHO | cH1 | CH2 J CH3

VO COM V1 COM VZ COM V3 COM
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——

®

2) G7F-AD2B

GIF-4D2B &
PROICR;MM:\ELE

LOGIC
CONTROLLER
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Names

RUN LED

Analog Input Terminal

Analog Input  (Voltage/current)  Selecting

Jumper Pin

External Power Supply Terminal (DC24V)

Expansion Cable

@@ |®| @ | ©®|

Expansion Cable Connecting Terminal

Names

RUNLED

Analog Input Terminal

Analog Input (Voltage/current) Selecting Jumper
Pin

External Power Supply Terminal (DC24V)

Expansion Cable

@ @ |®| @ | ®]|

Expansion Cable Connecting Terminal
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4.3.4 Analog timer module

@

1w B B BIE

No. Names
[ cwo | o | cHwe T CcH3 ]

- — @ | RUNLED
® oF_AToA @ ® Analog Timer Volume Control Resistor
a H Expansion Cable
I M
L @ Expansion Cable Connecting Terminal
4.3.5 RTD input module
® @
A
L* T No. Names
e @ | RUNLED
@ | RTD Input Channel

@

® G020 ® Expansion Cable

-::?Gnll'ml R’E:ﬁ}\
) @ Expansion Cable Connecting Terminal
® External Power Supply Terminal (DC24V)
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4.4 Communication I/F Module

4.4.1 Cnet I/F module

1) G7L-CUEB
- @
’ /
N
PWR > O c1S. >
©) PROGRAMMABLE I]Il @
Locic
CONTROLLER 0000
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4.4.2 Fnetl/F module

1) G7L-FUEA
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RES

oL 000000
® FUEA / "Il @
0000
i —
[l (cCe) (&)
- J

e
@

Names

RS-232C connector

Communication status LED

Expansion cable

Expansion cable connecting terminal

©@|®|@| o6

TM/TC selecting dip switch

Names

RS-422/485 connector

Power supply/Communication status LED

Expansion cable

® | © | © @

Expansion cable connecting terminal

Names

Station No. selecting switch

Fnet cable connector 1 and 2

Expansion cable

Expansion cable connecting terminal

@ ® @ e

Communication status LED
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4.4.3 Pnetl/F module
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1) G7L-PBEA

G7L-PBEB
PROGRAMMABLE
Logic
CONTROLLER ERROR LINK-IF
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N
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4.4.4 DeviceNet I/F module

1) G7L-DBEA

G7L-DBEA

PROGRAMMABLE
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445 Rnetl/F module
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Names

Station No. selecting switch

Pnet Connecting Cable

Expansion cable

Expansion cable connecting terminal

@ ® | e

Communication status LED

Names

Station No. selecting switch(NA)

DeviceNet cable connector

Expansion cable

Expansion cable connecting terminal

Baud rate selecting switch

@ @ ® | e

Power supply/Communication status LED

Names

Station No. selecting switch(NA)

Rnet cable connector 1, 2

Expansion cable

Expansion cable connecting terminal

@ ®| @ O

Communication status LED
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Chapter 5. Power Supply / CPU

5.1 Power Supply Specifications

5.1.1 AC power supply

Models G7M-DR20U G7M-DR30U G7M-DR40U G7M-DR60U
ltems G7M-DRT20U(N) G7M-DRT30U(N) G7M-DRT40U(N) G7M-DRT60U(N)
G7M-DT20U(N/P) G7M-DT30U(N/P) G7M-DT40U(N/P) G7M-DT60U(N/P)
Voltage AC 85 ~ 264V
Frequency | 50/60 Hz (47 ~ 63 Hz)
Current 0.5A (AC110V) / 0.25A (AC220V) 0.6A (AC110V) / 0.3A (AC220V)
Inrush current
Input 30 Aorless
Efficiency | 65% or higher (rated input/load)
Fuse 2AAC250V (Time Lag Type)
Momentary
Power Failure 10 ms orless
Output | Voltage [ pcsv
() Current 12A 20A
Output Voltage DC24V
@) Current 02A
Power indicator PWR LED On when the power supply is normal

5.1.2 DC power supply

Models G7M-DR20U/DC G7M-DR30U/DC G7M-DR40U/DC G7M-DR60U/DC
G7M-DRT20U/DC G7M-DRT30U/DC G7M-DRT40U/DC G7M-DRT60U/DC
ltems G7M-DT20U(N/P)/DC | G7M-DT30U(N/P)/DC | G7M-DT40U(N/P)/DC | G7M-DT60U(N/P)/DC
Voltage | pc 10.2~28.8v
Current 1.6A (DC12V) / 0.9A (DC24V) 2.5A (DC12V) / 1.5A (DC24V)
Input Inrush current | 70 A or less 80 A or less
Efficiency | 50% or higher (rated input/load) 55% or higher (rated input/load)
Momentary
10ms or less (DC 24V/80% load)
Power Failure
Output Voltage DC 5V DC 5V
Current 1.2A 20A
Power indicator PWR LED On when the power supply is normal
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Chapter 5. Power Supply / CPU

5.2 CPU Specifications

The following table shows the general specifications of the GLOFA-GM7U series.

- Specifications Remarks

20-point Main Unit [ 30-point Main Unit | 40-point Main Unit | 60-point Main Unit

. Cycle execution of stored program, Time-driven interrupt, Process-driven
Operation method interrupt

Scan synchronized batch processing method (Refresh method),

I/ control method Direct input/output method by input/output function

Program language Instruction List, Ladder Diagram, Sequential Function Chart

g Operator LD: 13, IL; 21

é Standard function | 138

= | Standard function

° 11

g block

€ | Special function , . . . -

=2 block Function blocks for built-in functions, special, communication modules

=)

§ Operator 0.1 ~0.9us

é’) S.tandard |

‘@ | function/function . .

§ block Refer to the section Appendix 3

a

Including
Program memory capacity | 132K byte parameter
(Approx. 8K bytes)
e 20-point main unit: 12-point input/8-point output Max. of 3
. N e . expansion
o 30-point main unit; 18-point input/ 12-point output
/0 points modules can be
e 40-point main unit; 24-point input/ 16-point output attached
e 60-point main unit; 36-point input/ 24-point output /0 point: 20~120
Direct variable
Data area 14K Byte

Memory | Symbolic a4 g4
variable area

) No limitation,
Timer
Time range: 0.001~4,294,967.295 sec(1,193 hours)
No limitation,
Counter

Count range: -32,768 ~ +32,767

Operation mode RUN, STOP, PAUSE, DEBUG

Data retention at power
Set to ‘Retain’ at data declaration
failure

Number of program blocks | 100
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(Continued)
P Specifications Remarks
20-point Main Unit | 30-point Main Unit | 40-point Main Unit | 60-point Main Unit
Scan 100
@ Time-driven 8
S
'z External 8 8 in total
©
S | Task HSC 4
a
Internal 8
Initialization 1(_INIT)
Control by function block, Auto tuning, Forward/Reverse operation, PWM
output function, Manual output, Operation scan time setting, Anti-windup,
PID control
Selecting PID algorithm (velocity, positioning) available, Delta MV, SV ramp
function, etc
Dedicated
MODBUS 1 RS-232C  port
Cnet interface User-defined 1 RS-485 port
No protocol
LS inverter
1-phase: 100 kHz (2 channels) / 20 kHz (2 channels)
Counting speed
2-phase: 50 kHz (1 channel) / 10 kHz (1 channel)
o 1-phase up counter
o 1-phase up/down counter (up/down: selection by B-phase)
O
s € | Counting method | e 2-phase up/down counter (up/down: pulse input)
g e 2-phase up/down counter (up/down: automatic selection by phase differen
>
% ce)
o o Interal/external preset e Latch counter
= Additional
3 o Comparison output e RPM
No. of control axis: 2,
Control method: PTP/speed/synchronous, Confrol unit: pulse
Basic Positioning data: 20/axis (operation step no. 1~20)
Operation mode: end/continuous/keep
Operation method: single/repeat
Positioning method: absolute/incremental
g Address range: -2,147,483,648 ~ 2,147,483647 DRT/DT Type
2 Positioning . onl
§ Speed: Max.100Kpps (setting range: 5 ~ 100,000pps) nly

Acceleration/Deceleration method: Trapezoidal method

Return to origin

DOG/HOME (ON), DOG/HOME (OFF), approximate origin

JOG Setting range: 5 ~ 100,000pps (highlow speed)
Synchronous Control high speed counter and synchronous output
control Scale rate: 0 ~ 100 %
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(Continued)
—_— Specifications Remarks

20-point Main Unit | 30-point Main Unit | 40-point Main Unit | 60-point Main Unit

s Pulse catch Pulse width: 10 s (2 points, 1X0.0.0 ~ 1X0.0.1) / 50 xs (6points, 1X0.0.2 ~ 1X0.0.7)

® , L . .

% External interrupt |8 points: 10 s (2 points, 1X0.0.0 ~1X0.0.1) /50 x5 (6 points, 1X0.0.2 ~ 1X0.0.7)

£

£

8

;_% Input filter 0,1,2,5,10,20,50,100,200,500,1000ms

a

Weight(g) 520 540 660 850
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5.3 Operation Processing

5.3.1 Operation method

1) Cyclic execution

A PLC program is sequentially executed from the first step to the last step. This process is called a scan, and the
sequential processing is called cyclic execution. Cyclic execution of the PLC continues as long as the conditions
are not changed for the interrupt processing during program execution. This processing is classified into the following

stages:

Stages Processing

[ Operation Start ]

Stage for the start of a scan processing. It is executed only
one time when the power is applied or reset is executed.

Initialization It executes the following process:
» 1O reset
» Execution of self-diagnosis
» Data clear
d » Allocating I/O address and type

. Input conditions are read and stored into the input image
Inputimage area refresh area before starting process.

| Program is sequentially executed from the first step to the last

Program operation processing step.
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.

Input/Output image area refresh

Stage for return processing after the CPU part has finished
END processing 1 scan. The END processing following process is executed.

» Self-diagnosis
» Change the present values of the timer and counter, etc.

» Processing data communications between the computer
link and communications module.
» Checking the switch for mode settings.
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2) Time-driven operation

In time driven interrupt operation method, operations are processed not repeatedly but at every preset interval. In the GM7U
series, interval time can be set between 0.001 to 4,294,967.29 sec. This operation is used to process operation with a

constant cycle.
3) Interrupt task operation

The existing PLC program can be interrupted if an operation is required to be urgently processed.

The signal which informs the CPU of the urgent conditions is called the interrupt signal. The GM7U CPU has
three kinds of interrupt operation methods. These are internal, external, and high speed counter interrupt signal me
thods.

5.3.2 Operation processing at momentary power failure

Momentary power failure occurs when the input voltage to the power supply falls below the rated voltage. If there
is momentary power failure under 10ms, the CPU maintains operation processing. If it exceeds 10ms, the CPU will stop
processing and all outputs will be turned off. When the power is restored, the operation will be executed again

automatically.

1) Momentary power failure under 10 ms

P * The operation is maintained.
ower

Input <>

Momentary power failure
under 10ms

2) Momentary power failure exceeding 10 ms

* The operation is stopped.

Power * The operation is executed again when the

Input power is restored

REMARK

1) Momentary power failure?

Power failure exceeding 10m

The PLC defines power failure as a state when the voltage has been lowered over the allowable range. The power

failure with a short interval (several to tens ms) is called momentary power failure.
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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) Scan time measurement

Scan time is the sum of the processing time that the user has written, and this includes the task program processing

time and the PLC internal processing time. The scan time can be measured as below.

(1) Scan time = 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 task program.

+ Task program processing time = The total processing time of interrupt programs executed during one scan.
* PLC internal processing time = Self-diagnosis time + I/O refresh time + Internal data processing time +
Communications service processing time
(2) Scan time differs in accordance with the execution or non-execution of interrupt programs and commun

ication processing, etc.

2) Flag

(1) 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 makes elapsed watchdog time as zero.

4) In order to clear watchdog error, using manual reset switch, restarting the PLC or mode change to STOP mode are

available.

1) Setting range of watchdog: 1 ~ 65535ms (unit: 1ms ).
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5.3.5 Timer processing

The CPU timer is 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”.

[HETO
Tux

Timer trigger condition ~<«———| BOOL —« IH BOOL ——»  Timer output contact

Timer presettime ~ «——| T|ME . PT E TIME ——  Elapsedtime

-

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 turns on.

On Delay Timer Timing Diagram is shown as below.

IN
t0 t1 t2: t3 t4 t5

Q
t0+PT t1 t44PT t5

PT

ET
0 t1 2 i3 t4 t5

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

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

Timing.
IN |
t0 t1 t2 t3 t4 t5
Q lﬁ
0 t1+PT t2 t5+PT
PT
ET
t1 3 t5
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3) Pulse Timer Process Time Change and Contact On/Off

If input condition turns on, output contact (Q) turns on.
The 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 contact (Q) turns off.
The contact turns off after the setting time regardless of input condition off status.

The following diagram shows pulse timer timing.

IN
t0: t1 t2 3 t4 5
Q
t0 tO+PT t2 toEPT  t4 t44PT
PT
ET ‘
10 t1 2 t4 t5

4) Timer Error
The maximum timer error is 1 scan time + time from the start of scan to execution of the timer function block’

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’.

+ 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

(1) Increment Counter
o |t should have Input condition (CU), reset condition (R) and setting value (PV).

[NST1
. CTu
Up count pulse input ~ ———|BOOL . CU BOOL ——  Up count output

Resetinput & 1RooL . R C INT ——  Current value

Preset value <« INT .P¥
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o |f the counting value (CV) increments and reaches the setting value (PV), the output contact (Q) turns on. When

the reset signal is turn on, the counting value is set to 0’ and the output contact (Q) turns off.

(2) Decrement Counter

e It should have input condition (CD), load (LD) and sefting value (PV).

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

turned on, the counting value is set to the setting value and the output contact (Q) turns off.

Down count pulse input

Load input

Preset value

S

«—

-«

INSTZ
CTo
BOOL . CO
BOOL . LD C
INT . PY

BOOL +——»

INT|— »

(3) Increment / Decrement Counter

Counter output

Current value

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

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

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

+ ltis 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 will be on.

Up count pulse input
Down count pulse input
Reset input

Load input

Preset value

[N5T3
CTUD
BOOL .CU O
BOOL .CO OO
BOOL . R C
BOOL . LO
INT . PY

BOOL |

BOAL |

INT

5-10
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Down counter output

Current value
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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.

n : duty (%)

S ts : scan time [s]

Max. Counting speed ( :Lx(tl) [pps/s]

max 10

e Duty (n) is the percentage (%) of On/Off of the input signal.

On
Off Off
T1 T2
+— P —>
TI<T2: n= L><100[%], T >T2 n= LxlOO[%]
T1+T2 T1+T2
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5.4 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 EEPROM memory. The function elements are classified as below.

Function elements

Processing Operation

Initialization program

o Executes when the power is applied or the CPU operation is transited to the RUN mode.
o Executes the initial/fixes data setting for execution of scan program and the initialization of

peripheral devices on special modules.

Scan program

o Processes the constantly repeated signals that are executed every scan.

Time driven task

e When the following time conditional processing is required the program is executed

Program complying with the time interval setting.
- In case of the processing need a shorter interval than that of average scan processing time.
- 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.

Interrupt program o A fast processing is executed for internal or external interrupt.

HSC interrupt program

o Executes when HSC Comparison Output occurs.

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

* Executes when the power has been
applied or the CPU operation is in the
Run mode.

A

\ 4

*1

External task program

Scan program >

Time driven task program

v

<
<«

END processing

Internal task program <

Executed only when

.. the condition has been

satisfied.

Executed only when
the condition has been
satisfied.
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* 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 S/W and H/W interrupt signaling method.

1) Initialization program

(1) Function

o The Initialization program initializes the program to execute scan and task programs.

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

starts.
o This initialization program executes the operations repeatedly until the setting conditions are satisfied (that is, until

the Flag _INIT_DONE in the initialization program turns on). However, the I/O refresh is still executed.

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

2) Scan program

(1) Function
o |n order to process signal, which repeats constantly, the program executes its sequential operation repeatedly from
the first step to the end step.
o |f 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.

(2) Configuration
o Upto 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)
e Program haﬁ been not specified to initialization or task program when writing that program, it will be automatically
specified to scan program.
e Scan program has lowest execution priority and the priorities of scan program are determined their registration

sequence in the GMWIN screen when writing those programs.
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3) Task program

(1) Function
e 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
e Task programs are classified into four types as below.
» Time driven task program : Up to 8 programs are applicable
» Single (internal) task program: Up to 8 programs are applicable
» Interrupt (external) task program: Up to 8 programs are applicable

» High speed counter task program: Up to 4 programs are applicable.

o Time driven task program

» The program is executed by the time internal set before.

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

» The program is executed according to speed level.

1) Refer to section 5.4.3 “Task” for details of task program.
2) GM7U series uses separate input program to manage sign of interrupt. Refer to section 5.4.3 “Task” for
details of task program.
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5.4.3 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 ~ Task 1

(Program 1)

Program 2

Function

Program 3

Function block

Program 4
Function Block Task 2
(Program 3)
Program 5
1 Task 3
Program block Program )

Program 6
Function
REMARK
1) A task executes the same function as the control panel executing
Program 7 programs. Each task consists of more than one program blocks
Program block 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 b Time driven task External interrupt task Internal interrupt task High speed task
Number 8 8 8 4
. ) The rising edge or on
. . At the rising / falling /
Time driven interrupt . , state of the BOOL
Start up rising falling edge of the , , ,
» (up to 4,294,967.29 ) variable data which has | Using HSC parameter
condition input contact o
sec by the 10 ms) been specified of buffer
(1X0.0.0~1X0.0.7)
data.
Immediately executed at ,
Detection the rising / falling / ising | -1 c0 With edge
i
Executed periodically , g g g detection after scan When reaches the SV,
and L falling edge of the ,
) as setting time . program has been it executes.
execution input contact .
finished.
(1X0.0.0~1X0.0.7)
10 us 2 points 10 us 2 points
Detection U to 1 ms dela (IX0.00 ~ 1X0.0.1) Delayed for the same (1X0.00 ~ 1X00.1)
delay time P y 50 us 6 points time as max. scan time. 50 us 6 points
(1X0.0.2 ~ 1X0.0.7) (1X0.0.2 ~ 1X0.0.7)
Execution | Level 0to 7 (Level 0 Level Oto 7 (Level O has | Level 0to 7 (Level 0 Level 0 to 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

+ The task program will be executed when an execution condition is satisfied while the scan program is repeatedly

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

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

+ The higher priority task program will be executed firstly.

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

1) The priority for GM7U can’t 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, importance and
urgency of the program.
o Task detection delay (Refer to the detailed description of each task)
¢ Execution delay due to the execution of prior task programs

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

(4) Relationship of task program to initialization or scan program
o User defined tasks will not start while the initialization task program is being executed.
e 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 concentrated sometimes

the scan time may be extended abnormally. Be cautious when setting task conditions.

(5) Protection of the programs under execution from task programs
o |f 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 protection, use the DI
function (Task program start-up disable) or El function (task program start-up enable)
e Use DI' function where program needs protection and ‘El' function where program needs cancellation. After the
scan program ends of the running program, automatically it becomes permissible. Initialization program doesn’t get

influences from ‘DI and El.’

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
o Set the task execution cycle and its priority, which are used as start-up conditions for the task programs to be

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 (execution cycle).

(3) Precautions for using the time driven task program
o While a time driven task program is being executed or ready for its execution, if a same priority task program 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].
o The timer that invokes the execution request for time driven task programs will be incremented only when the

operation mode is in the RUN mode
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o If the RUN mode has been changed into the PAUSE mode while operating with the RUN mode, and then the
operation mode has been changed again into the RUN mode, the operation time spent with the PAUSE mode will
be ignored.

o When setting the execution cycle for a time driven task program, be cautious that execution requests for many time
driven task programs can occur. If four time driven task programs of cycle 2, 4,10 and 20sec are used, four

execution requests will occur every 20 sec and scan time can be momentarily extended.

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

external input signal.

(1) Settings that have to be set for the task
o 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
e The CPU module checks the occurrence of interrupt input every time and executes the task program, which are

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

(3) Precautions for using an external contact task.

o Input interrupt that is possible to set is up to %IX0.0.0~%I1X0.0.7.

o 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 the same input contact then
the newly invoked task will be ignored, the representative task collision warning 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 request has been congested.

o Execution request for a task program can be accepted only when the operation mode is in the RUN mode. 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 occurred during the operation with the
PAUSE mode will be ignored.

5) Internal task program processing method
The following explains the processing method when the task (start-up condition) of a task program has been set to the

contact of direct variable area (I, Q or M) or automatic variable area.

(1) Settings that have to be set for the task.
o 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.
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(2) Internal contact task processing
o After the execution of scan program has been completed in the CPU module, the internal contacts that are the start-
up conditions of the task program will be checked and the internal task programs where rising edge or on state has

been occurred will be executed in accordance with its parameter.

(3) Precautions when using an internal task program.

o 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 program (time
driven, external) the task (start-up condition) will not be immediately executed but will be executed when scans
program has finished its execution.

o If execution of an internal task program is requested, the execution conditions will be checked when scan program
has finished its execution. Therefore, if an internal task execution conditions, during ‘One’ scan, 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
GM7U series 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

* Even though the operation is in the PAUSE mode, counted value rises. However, the task program is not executed

although the counter value reaches to the set value.
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7) Examination on task program

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

(1) Task setting has been correctly done?
* |[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 priorities are properly arranged?
* 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 time of a task.

(3) Task programs are written as shortly as possible?
* If 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.

(4) Protection of lower priority programs against higher priority program isn’t needed during execution of those programs.
* [f the priority of a task program (or a scan program) has been set to lower priority and other tasks must not interrupt
during its execution, use the function DI and ‘El' to protect the program partly. When processing global variables

used commonly in other programs, special modules or communications modules, problems can occur.

8) Example of program configuration and processing
When the task and program have been registered as below,
+  Task registration : T_SLOW (interval T#10ms, priority = 0)
PROC_1 (internal contact point: %MX0, priority = 3)
E_INT1 (external contact point: %IX0.0.1, priority = 2)
*  Program registration : program — PO
program —  P1 with the task T_SLOW
program — P2 with the task PROC_1
program —  P3 with the task E_INT1

If program execution time is equal to external interrupt occurrence time:
+  Execution time for each program: PO= 17ms, P1=2ms, P2= 7ms, P3= 2ms
+ Interrupt E_INT1 occurrence time: Occurred at the 6, 7 and 20ms after the operation started.

+  PROC_1 occurrence: Invoked during the execution of scan program
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Program execution is shown as below.

Startscan Finish scan program End of 1 scan
(First RUN) (Startnextscan)

\V/

E xecute PO ‘ m ’ ‘ H -
| |
Execute P1 . . .
T_SLOW occurs /I\ /t\ /]\
|
E xecute P2
Detect PROC _1 /I\
Execute P3 . .
E_INT1 occurs TT T
Time : 0 678 1012 20222425 303234 [ms]
-Execute without program stop I:]Execute with program pause

I:]Delay program execution

* Processing with time

Time :
(ms) Processing
0 Scan starts and the scan program PO starts its execution.

0~6 The program PQ is being executed.

68 Execution request for P3 is input, and PO is stopped and P3 is executed. P3 execution is

requested by E_INT1 of 7 [ms], but it is ignored because P3 is executing.

8~10 P3 finishes its execution and the PO stopped continues its execution.

10~12 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 higher 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 execution.

25 Execution request for P2 is checked at the finish time of the scan program (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 its execution.

32~34 P1 finishes its execution and the P2 stopped finishes its execution.

34

A new scan starts. (PO starts its execution.)
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5.4.4 Error handling

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

and ordinary error mode, which continues system operation with informing the user of its error warning.

The main factors that occurs the PLC system error are given as followings.
+ PLC hardware defect

+ System configuration error

+ Operation error during execution of the user programs

+ External device malfunction

2) Operation mode at error 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 error 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 GM7U 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
are marked on the error flags and the system continues its operation. If operation time overruns the watchdog time or

I/0 modules loaded are not normally 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

enters 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 system warning flags.

2) For details of flags, refer to Appendix 2. Flag List.
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5.5 Operation Modes

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

operation processing in each operation mode.

5.5.1 RUN mode

In this mode, programs are normally operated.

[ The first scan start in the RUN mode ]
+ If the operation mode is in the RUN
mode when the power is applied.

Check operation mode

\ 4
Change to RUN mode from _ )
STOP mode Initialize data area according to the
o . t restart mode.
Initialize data area according to the preset preset restart mode

restart mode.

<
<
A4

Check the program and determine it can be
executed or not.

L.
| Execute input refresh I

v

| Execute programs and tasks

v

| Check the availability of expansion units I

v

| Execute communication and intemal service I

v

| Execute output refresh

v

Operation mode is changed?

Keep RUN mode

Change to other mode

[ 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: the initialization is
executed complying with the restart mode set. (cold | warm | hot)
(3) The possibility of execution of the program is decided with check on its effectiveness.

2) Operation processing contents
/0 refreshes and program operation are executed.
(1) Task programs are executed with the detection of their start-up conditions.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.
(3) Communications service or other internal operations are processed.
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5.5.2 STOP mode

In this mode, programs are not operated.

1) Processing when the operation mode changes
The output image area is cleared and output refresh is executed.
2) Operation processing contents
(1) /O refresh is executed.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.

(3) Communications service or other internal operations 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 conditions just before the mode change is maintain.
2) Operation processing contents
(1) /O refresh is executed.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.

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

5.5.4 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 state 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
(1) /O refresh is executed by one time every scan.

(2) Communications service or other internal operations are processed.

3) Operation method
(1) Execute the operation after the debug operation conditions have been set in the GMWIN.
(2) In task programs, each task can be specified to operation enable/disable.(For detailed operation method, refer to
the GMWIN User's Manual Chapter 9 ‘Debugging’.
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4) Debug operation conditions

+ Two or more of the following four operation conditions can be simultaneously specified

Operation conditions

Description

Executed by the one
(step over)

If an operation command is ordered, the system operates one operation unit
operation unit, and stops.

Executed to the specified
breakpoint

« If break step is specified in the program, the operation stops at those step, before
execution.
+ Up to 8 break points can be specified.

Executed according to the
contact state

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 specified
scan number

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

5.5.5 Operation mode change

1) Operation mode change methods

The following method is used to change the operation mode.

1) Change by the mode-setting switch of CPU module.

2) Change by the GMWIN connected with the CPU module communications port.

4) Change by the user’'s command using FAM or computer link module, etc.

(1)
(2)
(3) Change by the GMWIN connected to the remote CPU module through Fnet.
(4)
(5)

5) Change by the STOP function’, ‘/ESTOP function’ during program execution.

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

The following shows the operation mode change by the mode-setting switch of CPU module.

Mode setting switch position Operation mode
RUN Local 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

REMARK

1) = 1: If the operation mode changes from RUN mode to local RUN mode by the mode setting switch, the
PLC operates continuously without stopping.

2)*2:If Local PAUSE disable (or Local PAUSE enable) is set by parameter in GMWIN, it operated as
Remote RUN (or Local PAUSE).
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3) Remote operation mode change

Remote operation mode change is available only when the operation mode is set to the remote STOP mode (i.e., the

mode setting switch position is in the STOP— PAU/REM’).

Mode setting
switch position

Mode Change

Mode change by the
GMWIN

Mode change using FAM or
computer link, etc.

PAU/REM

Remote STOP — Remote RUN

(e]

Remote STOP — Remote PAUSE

X

Remote STOP — DEBUG

(e]

Remote RUN — Remote PAUSE

Remote RUN — Remote STOP

Remote RUN — DEBUG

Remote PAUSE — Remote RUN

Remote PAUSE — Remote STOP

Remote PAUSE — Remote DEBUG

DEBUG — Remote STOP

DEBUG — Remote RUN

DEBUG — Remote PAUSE

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 Appendix 1. System Definitions)

5-26



Chapter 5. Power Supply / CPU

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 the
system starts its operation with the RUN mode by re-application of the power or mode change. Two restart modes, 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 restart mode parameter has been set to the cold restart mode.
(2) All data are cleared as ‘0’ and only variables of which initial value has been defined will be set as their initial value.
(3) Though the parameter has been set to the warm restart mode, cold restart will be executed at the first execution of a
program after it has been changed.
(4) In case of selection ‘Reset’ command in the GMWIN, it restarts in accordance with setting in parameter and in case of

selection ‘Overall Reset’ command; it restarts as cold restart mode.

2) Warm Restart
(1) 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 default value during
the warm restart. All 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 execution of a
program after it has been stopped due to its down load and error.
(4) Though the parameter has been set to the warm restart mode, cold restart will be executed if data contents are

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

[ Power ON ]

STOP

Check operation mode LI [ Stop mode operation ]

l RUN

Retain variables are...

abnormal

Timeout

Cold restart
Restart mode is ...

v

l Warm restart

v

Execute warm restart Execute cold restart

| <

[ RUN mode operation ]

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

retain variable. The following table shows the initialization 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 o . i
Initialization Initialized with the user defined value
value
Retain & Initialized with the user defined . ) )
o Previous value is retained.
Initialization value
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.
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5.6.2 Self-diagnosis

1) Functions
(1) The self-diagnosis 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 is 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 will be stored to the following flags and the STOP LED flickers.
* Representative system error flag: _CNT_ER

* Representative system warning flag: _CNF_WAR

1) Refer to 11.5 ‘Error Code List of Chapter 11". Troubleshooting for details of contents of self-diagnosis

and corrective actions.

5.6.3 Remote function

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

operation, set the mode setting switch of CPU module to remote position.

1) Remote RUN/STOP
(1) The remote RUN/STOP permits external operations to RUN/STOP the CPU module under the condition that the
mode- selling 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 mode-
setting switch of CPU module is in the remote position. The PAUSE operations stop the CPU module operation
processing while 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 setting
switch of CPU module is in the remote position. The DEBUG operations execute programs complying with the
specified operation conditions.
(2) This function is convenient when program execution or contents of any data are checked for debugging of the

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

cannot be applied, when an error has occurred.

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

5.6.4 1/0O Force On/Off function

1) Force On/Off setting method
Force on/off setting is applied to input area and output area.
Force on/off should be set for each input and output, the setting operates from the time that Force 1/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
o After data have been read from input modules, at the time of input refresh the data of the junctions which have
been set to force on/off will be replaced with force setting data to change the input image area. And then, the user
program will be executed with real input data and force setting data.
(2) Force output
e When a user program has finished its execution the output image area has the operation results. At the 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
while it changes the input image area data.
(3) Force on off processing area
o Input/output areas for force on/off setting are larger than the real I/O areas. If remote I/O is specified using this area,
the force on/off function is as just available in it as in the basic I/O areas.
(4) Precautions
o Turning 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 is executed with the same
data.
e Force I/O data will not be cleared even in the STOP mode.
o |f a program is downloaded or its backup breaks, the force on/off setting data will be cleared. The operating
program in memory differs from the program in the flash memory so that if operation restarts with the program in the
flash memory the on/off setting data will be also cleared.

o When setting new data, disable every I/O settings using the setting data clear’ function and set the new data.

1) For detailed operation, refer to the GMWIN user's Manual Chapter 7 ‘Force /O sefting.
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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
o Direct input is executed by use of the ‘DIRECT_IN7’ function. If this function is used, the input image area will be
directly updated and applied to the continuing operations.
2) Direct output
o Direct output is executed by use of the ‘DIRECT_07’ 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

o Force on/off settings are still effective when processing direct I/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 are 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_ERR [n] is used to indicate error. The flag *_ANC_WB [n’] is used to indicate warning.

2) External device fatal-fault (error) processing
(1) If an error of external device is detected and the error 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 error state will be same as the PLC self-diagnosis.
(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 8 elements (n: 0 to 7), the user can classify error states largely. User defined error No.

can be written to the elements. A number of 1 to 65,535 is available.
B Example :

EHH_?ETEE
| e EN

_AHC_ERR[
10 . INI 0]

o
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3) External device Ordinary-fault (warning) Processing

(1) If a warning of external device is detected and the corresponding flag of the system flag _ANC_WBIn] is set to on, the

flag will checked from the _ANC_WB(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.WAR [7] according to occurrence sequence.

(2) The user can know the cause of error by use of the GMWIN, and also by direct monitoring of the flags _ANC_WAR([n]
and _ANC_WBIn].

(3) If an external device waning is removed, that is, the elements of _ANC_WB [n] are released from warning, the

corresponding _ANC_WAR [n] will be automatically cleared, If all element flags are cleared, the flag _ANNUN_WR of
the system flag _CNF_WAR will be reset.

B Example

DETECT_ER
ROR
I |

r

_A&MC_WE
0]
~ -

Flag Status

Description

“ANNUN_WR = 1
_ANC_WARI0] = 10
_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

If the user program had detected a system fault and set _ANC_WB[10] to ON, the states of _
ANNUN_WR and _ANN_WAR [0..7] will be shown as left after the scan has been finished.

_ANNUN_WR =1
_ANC_WARI0] = 10
_ANC_WAR[1] = 1
_ANC_WAR([2] = 2
_ANC_WAR(3] = 3
_ANC_WAR[4] = 15
_ANC_WAR(5] = 40
_ANC_WAR(6] = 50
_ANC_WAR(7] = 60

After the next scan has been finished, if the numbers 1, 2, 3,10,1540, 50, 60 and 75 of

_ANC_WB [n] are tuned on _ANC_WAR [n] will be shown as left.

As the number 10 has turned on (has occurred) in the previous scan, though the number 10 h
as lower priority than the numbers 1, 2 and 3, it will be the lower element of _ANCWAR [n]. T
he _ANC_WB [75] is not indicated as it is turned on and the warning that occurred before has
written to the _ANC_WARIn1.

_ANNUN_WR =1
_ANC_WAR[0] = 1
_ANC_WAR([1] = 2
_ANC_WAR[2] = 3
_ANC_WAR[3] = 15
_ANC_WAR(4] = 40
_ANC_WAR(5] = 50
_ANC_WARI6] = 60
_ANC_WAR[7]=75

After the next scan has been finished, if the numbers 1, 2, 3,10, 15,40, 50, 60 and 75 of

_ANC_WB [n] are tuned on _ANC_WAR [n] will be shown as left.

The No. 10 warning has been released the content of _ANC_WAR [0] will be cleared and the ¢
ontents of _ANC_WAR [1..7] will shift into the lower elements. The content of _AN7_WAR [7] will
has been cleared by the shifting and the content of _AN7_WB [75] will be written to _ANC_WA
R[7].

_ANNUN_WR =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

If all warnings indicated on the _ANC_WB [n] are released during operation, the ANNUN_WR an
d _ANC_WAR [n] will 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 stores 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 132 kbyte
Parameter area
* Basic parameter area
7.8 kbyte

* High speed link parameter area
« interrupt setting information area

Program area
+ Scan program area
* Task program area
» User defined function/function block area 124.2 kbyte
« Standard library area
* Variable initialization information area
« Protective variable specification information area

W Data memory configuration

ltem Memory Capacity

Overall data memory area 44 kbyte
System area

* 1/O information table 1 kbyte

+ Force /0 table

System flag area 2 kbyte
Input image area (%IX) 128 byte
Output image area (%QX) 128 byte
Direct variable area (%M) 10 Kbyte
Symbolic variable area 30 kbyte
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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 %QX0.0.0~%QX1.7.63. In GM7U, 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 variable area
The user can use this area to access direct memory data, using the variable names such as %MX0, %MBO,
and %MWO, %MDO, 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) Symbolic 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.’
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5.8 1/0 No. Allocation Method

I/O no. allocation gives an address to each module in order to read data from input modules and output data to output
modules.

(1) Fixed 64 points are allocated to each module for I/O area, and the special and communication modules don't allocate 1/0

area. (The rests are available to use as internal relay.)

(2) The I/O allocation method is as shown below.

Base unit Expansion module  Special module Expansion module
(20~60 points) (10 points) (AD Combination) ~ (10 points)
Input: %I1X0.0.0 ~ %IX0.0.35 %IX0.1.0 ~ %IX0.1.5 %I1X0.3.0 ~ %1X0.3.5
AN /o R 2 2\
1] 1 | 1
€ 8 F [
L I I
o/ == = \d =\ =~V =~

Output: %QX0.0.0 ~ %QX0.023 %QX0.1.0 ~ %QX0.1.3 %QX0.3.0 ~%QX0.3.3

5.9 Built-in/external Communication Setting Switch

5.9.1 Structure

You can see dipswitches as shown below when you open I/O terminal block cover.

[ BUILT-IN CNET

ON | OFF

Terminal block cover

~ ROM MODE
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5.9.2 Usage
Dip switch position Description
Switch for communication setting
A switch for Builtin RS-232C communication settin
- <_W ?
ON I | OFF (Use no. 4,7,5 pin of 9-pin communication connector.)
ROM MODE
Switch for O/S downloading
CEm Asui - -
switch for GM7U operating system downloadin
ROM MODE

1) The lower ROM mode switch is for the GM7U operating system downloading.
2) lts ON status causes malfunction of the system, so make sure to turn it off for the normal operation.

The dip switch for the built-in/external communication setting is placed deep within to prevent an accidental operation. Use a

small driver to operate it. (Be careful to not touch the ROM Mode switch.)

Driver

Dip switch

Terminal block cover
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5.10 External Memory Module

The GM7U series supply an external memory module for the user to save programs safely or download programs on the

system. It can be used in the event that 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.

(1) Turn the power of the base unit off.
(2) 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.
(3) Turn the power of the main unit On, and stop the PLC operation mode.
(4) Connect GMWIN and PLC.
(5) Select Online — Flash memory — Read Type to confirm the flash memory size and installation of the memory

module.

Flash Mermory X

— Type of Flash Memory

286K Flash Memaory
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(6) Choose Online — Flash memory — Write program in the menu, and the following message box will be displayed.

Write to the Flash Memmory x|

256K Flash Memory

) Prograrm
' Upload Prodrat

) Prograrm and Uapload Prograrm

&+ Wiite to external flash memory (GMT)

Cancel

(7) Select OK.
(8) Turn the power of the base unit off after writing program.

(9) 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) Turn 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.

- When expansion unit is used, connect to the expansion connector of the last connected expansion unit.
(3) Turn the power of the main unit On, and set the PLC operation mode Run.

- GM7U automatically reads the program from the memory module.

- If there is an upload program, it reads it as well.

- PWR LED, RUN LED, ERR LED are On during the program reading.

Using the above steps, the user can operate the PLC with a program stored in the external memory module. ( If a system

memory module is installed, the PLC operates by the program/parameter of the module when the power is On.

1) Do not operate the PLC with the external memory module is always installed.

2) Be careful with the PLC operation mode when the power of the main unit is On.
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5.11 RTC Option Module

GM7U series provides RTC (Real Time Clock) function for GM7U series (G7E-RTCA).
The RTC module will send the RTC data to main unit per every scan. By the super capacitor back up, the RTC module keeps

operating while the power is off or 20m seconds momentary power off. It 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.

5.11.1 Specifications

(1) RTC data
ltem Data
Year Upper 2 digit of year data
Lower 2 digit of year data
Month 1~12
Date 1~31
Hour 0 ~ 23 (24 hour)
Minute 0~59
Second 0~59
Day 0 ~ 6 (Monday:0 ~ Sunday:6)
Century Indicate upper 2 digit of year data
(2) Accuracy

Max. £2.2 sec/ 1 day (At 25 °C)

(3) RTC data back-up time
200 hours (at 25 °C)

(4) Read/Write of RTC data
Select the menu ‘Online — PLC Information’ win GNWIN software.

REMARK

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

2) The RTC module may show abnormal operation when an improper RTC data is written.
Example) 14(Month) 32(Date) 25(Hour)
In this case, an error will be cleared with new RTC data.

3) The system flag _RTC_ERR of _CNF_WAR will turn On when a RTC data error occurred. _RTC_ERR flag
will turn Off automatically when the error is cleared.
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5.11.2 Structure

Connector

5.11.3 Usage
(1) Turn the power of the base unit Off.
(2) Install the GTE-RTCA module.

- When use the base unit only: insert the RTC module into the expansion connector of the base.

RTC module

- When use the base unit and expansion unit: insert the RTC module into the expansion connector of the expansion module.

RTC module
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5.11.4 Read RTC data

Example) 1998. 12. 22. 19:37:46, Tuesday

Keyword Type Name Description Data
_RTC_TOD | TOD Erf:e”t Present time data TOD#19:37:46
Day data
_RTC_WEEK | UINT | Presentday | *(0: Monday, 1:Thuesday, 2: Wednesday, 3: | 1
Thursday, 4: Friday, 5: Saturday, 6:Sunday)
Present Present date data
INTDATE | DATE | 4oie (January 1, 1984 ~ December 31, 2083) D#1998-12-22
_RTC_ERR BOOL | RTC Error Indicates ‘1’ when and an RTC data error 0
detected
BCD data of present time of RTC RTC TlME[O] 16#98
_RTC _T|ME [0] . year, _RTC _T|ME [1] . month, _RTC _TlME[1] 16#12
_RTC _TIME [2] : day, _RTC _TIME [3] : hour, RTC _TIME[Z]: 1642
_RTC _TIME [4] : minute, _RTC _TIME [5] : second, - - )
_RTC_TIME[] | popy | Present RTC _TIME [6] : day of the week, RTC TIME [7] : | —~1C —TIME[3]: 16#19
*n:0to7 time Eenturgl ' T " | _RTC _TIME[4]: 16#37
G- . . , _RTC _TIME[5]: 16#46
‘Ii)‘zgi of the week : 0 : Mon., 1: Tue., 2: Wed., 3:Thur., "RTC _TIME[6]- 1641
S 5: Sat 6:Sun. _RTC _TIME[7]: 16#19

Example Program)

A program example to run a motor from 10 AMto 5 P.M.

Operate Motor From TOD10:00:0

0 To TOOK1T:00:00

GE
EW  EHWO.-
LE
_RTC_TOO- [H1T - OUT EWM  ENO-
TODR10: 00 MOTOR
o0 - IWE _RTC_TOO- IH1 - OUT i =
TOD#1 700
o - W2
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5.11.5 Write RTC data

1) Using GMWIN
There are two ways to write new RTC data to the CPU.

- Select Menu-Online-PLC Information-System Info.

PLC Infarmation
—System
FLC type: Ghi7 L PLC warsian: w10
FLC mode: Stop Restart type: CoLD
kKey position: Pause/Remote PLC state: Marmal
Memory pack: Mot Install GhvIrk connection:  Local
Mode transfer source: Mode changed by Key
Femote access right: fes
Forced i Off Run by ROM . Monpermis
—Scantime
[LF=Y 0ms Min.: 0ms Cur.; 0ms
—Current time
WED 200580112 16:24:14 Set..

Help

- If you want to setup or edit present time, select Set... - Date/Time Set.

Date/Time Set X|

Synchranize with PC Clock |

Diate Tirme

[EEE . o1 12 [16: [2¢ : [34

] Cancel | Help |

- Setup Date and Time in Date-Time Set dialog box.
- For detailed information, refer the GMWIN user’'s manual.
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2) Using F/B (RTC_SET)

By executing a F/B(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

Wren the ‘TIME_PRESET’ bit is switched on, the new data in ‘SET_TIME’ will be moved to *_RTC_TIME’.

[NSTO
SET_sW  RTC_SET
| f REL DOM

SET_W4L . DATA STAT. ERR_CODE

|

* SET_TIME variable setting

Add/Edit Yariable Initialze Array fii X
Variable |SET_VAL 0K Attayname: SET_YAL: ARRAY (0.7 OF Close
_— BYTE
~Variable Kind
ariahle Kin Cancel . Help
Variale ki [veR | (boint |
Help
[0 1645 Edit..
) ~ , [1 16
Data Type Memory Allocation 0 1517
. . . [ 16416
(" Elerentaty |BOOL I (¥ Auto i 16479
, [l 16440
(" FBInstance: CTD ||| Assign(AT): ] 16402
a0 [ o fere ] gl

~Initial Yalue

| Init. Array.. [

® F/B Error code

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)

* Please write a correct RTC data

02
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Chapter 6. Input and Output Specifications

6.1 Input/Output Specifications

Digital input that offers to GM7U 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.

o
£ 100 W\
< AN YIAN
g \
X
g I\NAN
C o AN
20 \ \
) \\\
X\ | AC 125V r/load
\\ DC 30V r/load
\ AC 250V r/load
05 1 2 3 5 10 100(A)
—_—

Opening/shutting of electric current
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6.2 Digital Input Specifications

6.2.1 Main unit

1) Specifications

Model Main unit
Specification 20-point 30-point 40-point 60-point
Number of input points 12 points 18 points 24 points 36 points
Insulation method Photo coupler
Rated input voltage DC 24V
Rated input current 7mA
Operating voltage range DC20.4 ~ 28.8V (ripple: less than 5%)
M‘"’.‘X' simultaneous  input 100% simultaneously On
points
On voltage / On current DC19V or higher / 5.7 mA or higher
Off voltage / Off current DC6V or lower / 1.8 mA or lower
Input impedance Approx.3.3 kQ
Response Off > On 0,1,2,5,10,20,50,100,200,500,1000ms (Default : 10ms)
time
On — Off 0,1,2,5,10,20,50,100,200,500,1000ms (Default : 10ms)
Common terminal 12 points / COM 18 points / COM 12 points / COM 18 points / COM
Operating indicator LED turns on at ON state of input
2) Circuit diagram
Input: 1X0.0.0 ~ 1X0.0.1
o_O b
2 —
ro-- o O [ R | ]_ 1.0
= = I:Fiﬂ ct 'avl . Internal
1 L iy I
Lo I COM I circuit
Input: 1X0.0.2 ~
PR I:Fiﬂ 2wl Internal
1 L s I
Lo I COM circuit

6-2




Chapter 6. Input and Output Specifications

3) Input wiring
Main unit's wiring method is as follows. DC input specifications offered by GM7U is to be used for both electric current sink
and electric current source.
(1) 20 points main unit

DC12/24V

T
i

e e E@E%_@

IIE-Pay O, 450 Sl S S aa—

(2) 30 points main unit

DC12/24V

T

(O EEEEEE ©
== @@@@E%ﬁ%@@(

—— o6 o

| E—
8
3
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(3) 40 points main unit
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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
1
I
|
]
12 Relay !
c |
£ IN
= iC |
= 7mA '
s L 1] % com
< |
o 1
O 1
:
!
:
]
[<5] 1
IS ]
= .
= Py i |
E sensor [P |
3 |
§ Output : IN
8 C I
— )
3 Jl o 7mA 1| L4 oo +
f o I
[«5]
o I
o |
= ]
o ]
= |
:
I
]
]
]
)
1
I
I
[}
)
]
]
|
T
I
I
I
]

Q Same power for sensor
> and input
3 +
o
=]
o Constant (b out
put
= ] current IN
[
=
3 : C o 7mA Power for
= sensor COM +
o
=
1
1
[«}) ]
o 1
= |
5 + Power fo 1
%‘ sensor '
=] Output :
—
=
£ 7mA i )
s ov m
3 ; COM -
o 1
= |
o 1
]
|
h
1
1
1
(<5 |
= + :
= ! COM +
= Output :
=3
S| _=C 1
(5] |
2 v Power for i
S sensor !
)
> 1
1
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6.2.2 Expansion module

1) Specifications

Model Expansion Module
Specification G7E-DR10A G7E-DCOBA G7E-DR20A G7E-DRO8A
Number of input points 6 points 8 points 12 points 4 point

Insulation method

Photo coupler

Rated input voltage

DC 24V

Rated input current

7 mA

Operating voltage range

DC 20.4 ~ 28.8V (ripple: less than 5%)

Max. Simultaneous input points

100% simultaneously On

On voltage / On current

DC19V or higher/ 5.7 mA or higher

DC6V or lower / 1.8 mA or lower

Approx. 3.3 kQ

0,1,2,5,10,20,50,100,200,500,1000ms _ (Default : 10ms)

Off voltage / Off current
Input impedance
Off > On
Response time
On — Off

0,1,2,5,10,20,50,100,200,500,1000ms _ (Default : 10ms)

Common terminal

6 points / com 4 points / com 12 points / com

4 points / com

Operating indicator

LED turns on at ON state of input

2) Circuit diagram

It's the same with the one for the main unit.

3) Input wiring

DC24V
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6.3  Digital Output Specifications

6.3.1 Main unit (Relay output)

1) Specifications

(1) Standard type

Model

Main Unit
Specifications G7M-DR20U(/DC), G7M-DR30U(/DC), G7M-DR40U(/DC), G7M-DR60U(/DC),
G7M-DRT20U(N)(/DC) | G7M-DRT30U(N)(/DC) | G7M-DRT40U(N)(/DC) G7M-DRT60U(N)(/DC)
Output point 8 points, 4 points 12 points, 8 points 16 points, 12 points 24 points, 20 points

Insulation method

Relay insulation

Rated load voltage/current

DC24V / 2A (/load), AC220V / 2A (COS ¥ = 1)/1 paint , 5A / 1COM

Min. load Voltage/current

DC5V / 1mA

Max. load voltage/current

AC250v, DC110V

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/off frequency 1,200 times/hr
Surge ahsorber 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 / 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 lower
time On — Off 12 ms or lower

Operation indicator

LED is on at on status of output

2) Circuit diagram

Internal 2
circuit — Relay — b T 1 SRS
- ® Y VAT
I.__l _____ ?_J ;(\OM __I __:
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3) Output wiring

(1) 20 points main unit

G7M-DR20L ISy
PRADGRAMMAE

RAMMABLE out
— 00 01 02 03 04 05 06 O7
conTROLLER D) 00000000 @
Out:24VDC, 220VAC, 2A/P, |
’:'j-;wEH: AL H.‘I‘;IL 20 ”I -.." - L - o

i

LI|C]
[ |4 Dyl HIE

DC5V  DC24V AG110/220V

(2) 30 points main unit

G7M-DR30U GEITSH)
PROGRAMMABLE

uT
E0) 000000000000 @ wa
Oul:24VDC, 220VAC, 5
LLIT Y AC 100-240Y Q0 Qo1 g0z 10
0/BOHZ FG MG M M. Qi

lasigelEnieliescsics
a5yl 1

/] [ R 1
_H_ o T /]

DG5SV DC24V . AC110/ 226V

©or—T1
]
I

T
=]
s
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(3) 40 points main unit

G7M-DRAD RUN O
ROGRAMMABLE T

00 01 02 03 04 05 06 07 0B 0B 10 11 12 13 14 15
D) 000QC0O00000000QQC0 @Lﬂ

I @l@@f%%%%%é@@%@

J. jc) |0 ]
AL L[ 0 L

DC5V DC24V AC110/220V DC24V

ﬂ,‘.
N e | S

C—T
4=
|

L_I—

(4) 60 points main unit

G7M-DR60U EmD)
PROGRAMMABLE ouT
0GIC 00 ©1 ©2 ©3 04 05 OB QT 0B 08 10 11 12 13 14 15 16 17 18 18 20 21 22 23
GONTROLLERA BRQ) O000000CO000000QQQQ0C0O0O000 @Lﬂ
ut:24Y 2OVAC, 24 w\ '
66 0 220 22

| . T |_| -;:rs \

Qol

3 =T N | I

EEVA AC aov_J aoo | aor ] ooz
S0/60HZ [ FG [Como] Com[Comz] oo Jeona] oos | o

EEEERE
AR

o—

gefsslseiznlss
ERlkE 0 %

:%H

[]
LILO A

LT

L_I—

|_|I_I
—1

] [] []
ey LD LT

[)C5V DC24v l AC110/ 226V DCZ4V DC24V DC24V

6-9
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6.3.2 Main unit (NPN TR output)

1) Specifications

Model

Main Unit
Specifications G7M-DRT20U(N)(/DC) | G7M-DRT30U(N)(DC) | G7M-DRT40U(N)(/DC) G7M-DRT60U(N)(/DC)
G7M-DT20U(N)(/DC) | G7M-DT30U(N)(/DC) G7M-DT40U(N)(/DC) G7M-DT60U(N)(/DC)
Output point 4 points ( 8 points) 4 points (12 points) 4 points (16 points) 4 points (24 points)

Insulation method

Photo coupler insulation

Rated load voltage

DC12/24V

Operation load voltage

DC10.2 ~ 26.4V

Max. load current

0.5A/point (but, ©X0.0.0, ©X0.0.1: 0.1A)

Surge absorber

Zener diode

Off leakage current

Less than 0.1mA

Voltage drop when on

Less than DC 0.3 V (0.1A)

Inrush current

Less than 4A, 10ms

Response | Off > On

0.2 ms or lower

time On — Off

0.2 ms or lower

Operation indicator

LED is on at on status of output

QX0.0.0, QX0.0.1

Internal

circuit

24\/I

o 15

; b -
E_‘.:-. *
- i £g
< i

QX0.0.2, QX0.0.3

24V

Internal

Circuit

1) 4 points of @X0.0.0~QX0.0.3 are for positioning function in G7M-DRT(DT)20/30/40/60U(N)(/DC). They also can be used

for general TR output.

2) Do not use for AC load, or they can be destroyed.
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2) Output wiring

(1) 20 points main unit

CONTROLLER

G/M=-DT20U({
PACGRAMMABLE
LOGIC

N)

T

@D 00000000

! » Jul 0 54
Q00 0 oz | ] cos4 DE
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EEEE]

30 points main unit
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(3) 40 points main unit

BEVA RCTo0 ':_._|
Hz | l'-“"‘
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(4) 60 points main unit
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6.3.3 Main unit (PNP TR output)

1) Specifications

Model Main Unit
Specifications G7M-DT20U(P)(/DC) | G7M-DT30U(P)(/DC) G7M-DT40U(P)(/DC) G7M-DT60U(P)(/DC)
Output point 8 points 12 points 16 points 24 points
Insulation method Photo coupler insulation
Rated load voltage DC12/24V
Operation load voltage DC10.2 ~ 26.4V
Max. load current 0.5A/point (but, ©X0.0.0, 0X0.0.1: 0.1A)
Surge absorber Zener diode
Off leakage current Less than 0.1mA
Voltage drop when on Less than DC 0.3V (0.1A)
Inrush current Less than 4A, 10ms
Response | Off > On 0.2 ms or lower
time On — Off 0.2 ms or lower
Operation indicator LED is on at on status of output

QX0.0.0, QX0.0.1

- 24

QX0.0.2, QX0.0.3

- 24

REMARK

1) 4 points of QX0.0.0~QX0.0.3 are for positioning function in G7M-DT20/30/40/60U(P)(/DC). They also can be used for
general TR output.

2) Do not use for AC load, or they can be destroyed.
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2) Output wiring

(1) 20 points main unit

—‘ I |='|=I |_—} Tom T I| '=; o B
[ e
) R ©
] fulfs ‘[] []
[] []

DC12/24V DC12/24V

(2) 30 points main unit
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% I:I -
©

L_I—
1
LT
1
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DC12/24V

Cl2/24V  DC12/24V
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(3) 40 points main unit

G7M-DT40U(P) CTT~)
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(4) 60 points main unit
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6.3.4 Expansion module (Relay output)

1) Specifications

Model Expansion Module
Specifications G7E-DROBA | G7E-DR10A | G7E-DR20A | G7E-RYOBA | G7E-RY16A
Output point 4 points 8 points 16 points
Insulation method Relay insulation
Rated load voltage/current DC24V | 2A (Resistive load), AC220V / 2A (COS ¥ = 1) / 1 point 5A / 1COM
Min. load voltage/current DC5V/1mA
Max. load voltage/current AC250V, DC110V
Off leakage current 0.1mA (AC220V, 60Hz)
Max. on/off frequency 1,200 times/hr
Surge absorber None
Mechanical More than 20,000,000
Rated on/off voltage/current load 100,000 or more
Service life Electrical 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 time Off - On 10 ms or lower
On — Off 12 ms or lower
Common 1 point/COM, 2 points/COM
Operation indicator LED is on at on status of output

2) Circuit diagram

It's the same with the output circuit of the main unit.

3) Output wiring

i
H

SRR

[ wo] i [ w2 ] 05T 704 | 105 Jcouo ]

I~ L=} -
N
00 01 02 03 04 05
000000
G7E—DR10A
PROGRAMMABLE ot
LoGic 0001 02 03
CONTROLLER 0000 @La
- o M

R R
:Eljf\,

DC5V DC24V AC110/220V DC5V/24V  AC110/220V
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6.3.5 Expansion module (TR output)

1) Specifications

Model Digital I/O module
Specifications G7E-TR10A
Output point 10 points
Insulation method Photo coupler insulation
Rated load voltage/current DC12VI[24V
Operating load voltage range DC10.2 ~ 26.4V
Max. load current 0.5A/1 point, 4A/1COM
Off leakage current 0.1mA or lower
Max. inrush current 4A/10ms or lower
Max. voltage drop when on DC 1.5V or lower
Surge absorber Clamp diode
Off > On 2 ms or lower
Response time
On — Off 2 ms or lower
Common 10 points/COM
Operation indicator LED is on at on status of output
our
0 5 (o 0 - 05 17 5 0
CCO0CoD0d0
GYE=TRI10A
P ACARLA AR E
[Fe o
O TIOALLETE:
| B | Gne | gen [Gov [ el ] - i r

DC12/24V 3

1) Refer to 7.2 ‘Special Functions’ for the special modules
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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 built-in high speed counter of GM7U. The built-in high

speed counter of GM7U (hereafter called HSC) has the following features;

Function Description
e Linear counter: Up/Down counter.
Counter format Counting range is from -2,147,483,648 to 2,147,483,647
¢ Ring counter: Counter value rotates from 0 to (set value-1)
4 counter functions as followings
e 1-phase operation mode
Counter mode e 1-phase pulse + direction mode: Up / down is selected by direction pulse
e 2-phase CW/CCW mode: Up / down is selected by CW or CCW pulse input
e 2-phase multiplication mode: Up / down is automatically selected by the phase
difference between A-phase and B.(multiplied by 4)
Preset function Change current value to preset value.
Addit Latch counter Latches current value.
itional . - " -
function Comparison output | When curlrent value is equal to comparison value, turns on the output contact points or
executes interrupt program
RPM function Calculate the RPM(Rotates Per Minute) of input pulse

1) Performance Specifications

ltems Specifications
Points 1 phase: 4 points, 2 Phase: 2 points
Input types A-Phase, B-Phase, Preset input

Counting ranges

from -2,147,483,648 to 2,147,483,647(Binary 32 bits)

Max. counting speed

1-phase 100kHz/ 2-phase 50kHz ( Ch0, Ch1)
1-phase 20kHz/ 2-phase 10kHz ( Ch2, Ch3)

1-phase

Up counter

1-phase Pulse +
direction input

A-Phase: Input pulse,

B-Phase: Direction pulse

multiplication mode

Auto-select by phase difference of A-phase and B

Up / Down 2-phase
selection CWI/CCW mode A-Phase: Up counting pulse, B-Phase: Down counting pulse
2-phase

Additional function

Ring counter, Latch counter, Preset, Comparison output, RPM function

2) Input specification

ltems Specifications ltems Specifications
Rated input 24VDC (7mA) Rated input 24VDC (7TmA)
On voltage 20.4 ~28.8VDC On voltage 20.4 ~28.8VDC
A /B phase Preset input Off voltage 6VDC or lower
Off voltage 6VDC or lower On delay time | 200 us or lower
Off delay time | 200 s or lower
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3) Names of wiring terminals

Counter inpu(—|_|—|_|—|_|— ---

Preset input

1 QE®EE D ®

©)

I:BUILT_IN CNET

B o) |

[ 2

ROM MODE

= TR

alelle)e:

100

]
102| 104|106 | 108 116 | COMO $ COM1
101 | 103 | 105] 107 /|15 117 /2 24G | 24V

No. Terminal Names Usage

No. 1Phase 2Phase 1Phase 2Phase
1 | 1X0.0.0 ChO Input Ch0 A Phase Input Counter input terminal | A Phase Input terminal
@ | 1X0.0.1 Ch1 Input Ch0 B Phase Input Counter input terminal | B Phase Input terminal
® | 1X0.0.2 Ch2 Input Ch2 A Phase Input Counter input terminal | A Phase Input terminal
@ | 1X0.0.3 Ch3 Input Ch2 B Phase Input Counter input terminal | B Phase Input terminal
(® | 1X0.0.4 | Ch0 Preset 24V Ch0 Preset 24V Preset input terminal | Preset input terminal
® | 1X0.0.5 | Ch1 Preset 24V Preset input terminal -
@ | 1X0.0.6 | Ch2 Preset 24V Ch2 Preset 24V Preset input terminal | Preset input terminal
1X0.0.7 | Ch3 Preset 24V Preset input terminal -
© CcoMo Input Common Input common terminal
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4) External interface circuit

i Signal name Input
I/0 Internal circuit Te;\ln;mal Operation warranted
: 1Phase 2Phase voltage
Cho ChOA On 20.4~28.8V
$ 100 Input Phase
2 pulse Input Off 6V or lower
Ch1 Ch0B On 20.4~28.8V
33K 101 Input Phase
— pulse Input Off 6V or lower
z Ch2 Ch2A On 20.4~28.8V
Input 102 Input Phase
) ] pulse Input Off 6V or lower
< | Ch3 Ch2B On 20.4~28.8V
103 Input Phase
3,3 k pulse Input Off BV or lower
ve
COMo Common
3 Cho Cho On 20.4~28.8V
104 Preset Preset
a input input Off 6V or lower
| Ch1 On 20.4~28.8V
3,3k 105 Preset -
< input Off 6V or lower
Ch2 Ch2 On 20.4~28.8V
Input 3 106 Preset Preset
) input input Off 6V or lower
Z | Ch3 On 20.4~28.8V
1007 Preset -
33K input Off 6V or lower
<
COMo Common

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 GM7U, take the following precautions against wiring noise.

1) Be sure to use shielded twisted pair cables. Also provide Class 3 grounding.

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

(1)
(2)
(3) Before applying a power source for pulse generator, be sure to use a noise-protected power supply.
4)

4) For 1-phase input, connect the count input signal only to the phase A input; for 2-phase input, connect to phases A and B.
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6) Wiring example

(1) Voltage output pulse generator

24V
Pulse Generator
m———— - 1
I |
I P
gy -
I I
: ~Sa + A L
| | :
| ' o ¥5
I
: L :
| I I
I
I ~Sa l B i'\/\,
| | |
b - COM | ﬁ
—E_ I
- L______
24VG
(2) Open collector output pulse generator
24V
T coMm| |
Pulse Generator l AN :
S 1 ¥%
I | A |
| 't T I
| I I I
I = I I I
: SN | | |
I I I
: I I I
I I ii %# I
I 1 B i\ |
| I I I
: — [ | [
I L __ 1
| ~A__|
| L
______ | —_
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7) Function block (HSCST)

Function block

Description

[N3T4
HSCST
| BOOL . RED DOWE.  _BOOL

USIMT . CH STAT. _USIHT

REQ: Execute the HSC function block

Input | Ch: Set the HSC channel (0~3)

SV: Set Value (32 bit)
Setting range (-2,147,483,648 ~ 2,147,483,647)

LOINT 3% C¥. _OINWT

OUTe=  _BOOL

BORR.. _BOOL

L~ _BOOL Output

DONE: Turns on after the F/B is executed with no error
Stat: Indicates the operation status of F/B

CV: Saving area of the current value

OUT: On when the current value is over than preset value

CY: On when ‘Carry’ occurs
BORR: On when ‘Borrow’ occurs

B HSCST S SV CV

(1) Functions

» When input condition turns on, corresponding high speed counter is enabled.

» When input condition turns off, high speed counter stop counting and turns output point off . The current value is retained.

o The high speed counter can counts from -2,147,483,648 to 2,147,483,647(binary 32 bits)

o When current value is greater than set value, output point F17*(* is channel number) turns on and it turns off when

current value is less than set value.

o If current value is greater than 2,147,483,647, carry flag F18* turns on and and it turns off when input condition turns off.

If HSC designated as ring counter, carry flag is set when current value reaches set value.

o If current value is smaller than -2,147,483,648, borrow flag F19* turns on and and turns off when input condition turns off

If designated as ring counter, if current value is 0, borrow flag is set at next pulse’s rising edge and current value goes ‘set

value —1’(in down counter mode)

(2) Error code

Code Error

Corrective actions

H10 | Mode setting error

When ChO is set as 2-Phase, Ch 1 can't be used and Ch3 can’t be
used if Ch2 is set to 2-Phase.

H11 | Ring counter setting error

Adjust the range of ring counter within 2 ~ 2,147,483,647.

H12 | SV2 setting error

Set SV2 greater than SV1 if zone comparison set is selected.

H13 | Ring counter and SV2 setting error

Adjust the range of ring counter within 2 ~ 2,147,483,647 Set SV2
greater than SV1if zone comparison set is selected

Ex.) When the counter setting value of CH2 is -123, the error code H11 is saved in STAT.
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(3) Program example

kA c:Wgmwin 4 Wsource Werxample Wnoname00.src * | o (=] S|
Variable Name| DataType |Memory Alluca Initial Value | Variable Kind Used
1 CURREMNT WA DINT =Auto= WAR
2 INSTO FB Instance =Auto= WAR
3 STAT LSINT =Auto= WAR
4 | |
[H=T -
aME0 HaCaT
Row 0 '] & FEQ DONE.
Fiow 1 0 .CH G&TAT..  STAT
ELIHHENT_jl'
Row 2 aad7yT o 5y Ly
S0%0.0.0
Row 3 OuT; N e—
Fow 4 B ==
Fow & BORR:-
Fow 6
i b
4 k o

When the input condition %MX000 turns On, the CH 0 is enabled following the set mode.
When the present value becomes 8,333,777, %Q0.0.0 turns On.
The present values are saved in Current_Value.

- For the additional settings, refer to the section Chapter 8. High Speed Counter ‘Parameter
settings’.

8) High speed counter parameter settings

(1) Format setting

HSC Parameter |

HSC Parameter Selection:  [{ENININE vl

— Counter Format
f* Lingar Counter-2,147,483,648- 2147, 483,647)
" Ring Counter {0 - setting value

Setting VYalue{%MD2100) |2 (2-2147 483 647)

(a) Linear counter
o |f HSC is designate as Linear counter, it can counts from -2,147,483,648 to 2,147,483,647.
¢ When the counter value reaches 2,147,483,647, CY output is set for the next pulse input, and the counter stops.
¢ When the counter value reaches -2,147,483,648, BORR output is set for the next pulse input, and the counter stops.
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¢ CY (Carry) and BORR (borrow) function blocks can be reset by preset operation and HSC can re-starts its operation.
A

~""Tarry occurs
2.147.483.647 ¥ a:ry
Current value \
Decreasing 0 Increasing

-2.147.483.648

Borrow occurs

2,147,483,647 I

CY output

v

(b) Ring counter

o If HSC is designate as Ring counter, it can counts from 0 to set value.

o The carry flag turns On when the current value of high speed counter reaches set value during up counting and current
value is changed to 0.

o The borrow flag turns on when the current value of high speed counter is reaches 0 during down counting and current
value is changed to ‘set value —1'.

o When set value is out of range(2 ~ 2,147,483,647), Ring counter setting error(h’11) occurs and HSC operates as linear
counter.

o When current value is changed to out of range(2 ~ 2,147,483,647) by preset operation, Ring counter setting error(h’11)
occurs and HSC operates as linear counter.

o The ring counter setting error can be corrected by re-start of instruction(HSCST) only.

A+
Carry occurs
Current value
< < >
Decreasing Borrow occurs Increasing
v
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(2) Mode setting

HSC Parameter
HSC Parameter Selection:  |[{{ANEGE vI

— Counter Format
o Linear Counter-2,147 433,648 - 2147 483 647}
" Ring Counter {0 - setting value )

Setting WValue(%mMD2100) |2 (2- 2,147,483 647)

— Counter Mode
" 1-phase Operation Mode " 2-phase CWICCW Mode
" 1-phase Pulse + Direction Mode i~ 2-phase Multiplication Mode(hul 4)

(a) 1-phase operation mode

- Current value increases by 1 at the rising edge of input pulse.

A A A A A

A-phase input pulse

Current value

(b) 1-phase pulse + direction mode

- Current value increases by 1 at the rising edge of A-Phase pulse when B-phase is ‘low’ state.

- Current value decreases by 1 at the rising edge of A-Phase pulse when B-phase is ‘High’ state.

A A A A A
A-phase input pulse
Low High
B-phase input pulse
Counter value 10 17 10 9 3

(c) 2-phase CW/CCW mode

- Current value increases by 1 at the rising edge of A-Phase pulse when B-phase is ‘low’ state.

- Current value increases by 1 at the rising edge of B-Phase pulse when A-phase is ‘low’ state.

A A A
A-phase input pulse
A A
B-phase input pulse
Counter value
10 11 12 11 10
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(d) 2-phase multiplication mode (MUL4)

- Up or Down is set automatically by the phase difference between A and B phase.

¢ Up counter
- At the rising edge of A-Phase pulse when B-phase is ‘low’.
- At the falling edge of A-Phase pulse when B-phase is ‘high'’.
- At the rising edge of B-Phase pulse when A-phase is ‘high’.
- At the falling edge of B-Phase pulse when A-phase is ‘low’.

» Down counter
- At the rising edge of A-Phase pulse when B-phase is ‘high’.
- At the falling edge of A-Phase pulse when B-phase is ‘low’.
- At the rising edge of B-Phase pulse when A-phase is ‘low’.

- At the falling edge of B-Phase pulse when A-phase is ‘high’.

A A A A

A-phase input pulse - S—

B-phase input pulse

Current value
10 11 12 13 14 15 16 17 18 17 16 15 14 13

(3) Preset setting

—Additional Function

[+ PresetEnable
FPresetYalue (%MD2101) : |I:| [-2147 483 648- 2147 483,647)

{* Internal Preset Area Fahfx100 i, @, M Area)

" External Preset Area |%ixn.n 4

(a) Internal Preset

- Set internal preset area and preset value.
- Current value of high speed counter is replaced with preset value at the rising edge of internal preset device.

(b) External Preset

- Set external preset area and preset value.
- External devices are fixed as following
Ch0: 1X0.0.4, Ch1: 1X0.0.5, Ch2: 1X0.0.6, Ch3: 1X0.0.7
- Current value of high speed counter is replaced with preset value at the rising edge of external preset device.
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(4) Latch Counter setting

—Additional Function

[+ FPreset Enahle
Presetalue (%MD2101) : II:I (-2714T7 483 6483- 2147 483,647

{* Internal Preset Area FoM100 il @, M Area)

" External Preset Area |%IKU_L'I 4

¥ Latch Counter Enable

With Latch Counter, the count values can be always latched.
- Convenient to save the count value when the power went Off.

- Only by Preset, the current value can be cleared or changed.

A
Current value
- When power supply is Off.
- When is ‘Stop’ or ‘Pause’
- When input condition of
‘HSCST is Off
0 - o Time
Latches CV Latches CV
v
(5) Comparison Output setting
(@) Comparison set
W Comparison Output Enahble:
f+ Comparison Set ST (MD2102) ||:| (-2147 483 648 - 2147 4833 647)
" Zone Comparison Set  gy2 (eMD2103) IU (-2147 483 548 - 2147 433 647)
" Comparison Task Output Contact:  [%x0.0.0 v

- When current value of HSC is equal to SV1, corresponding output point turns on.

- Only QX0.0.0 ~ QX0.0.7are available for comparison output point.

A A A A A
Input pulse =———— s
Output Contact
Counter value
255 256 257 258 259
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(b) Zone Comparison Set

v ‘Comparison Qutput Enahble:

" Comparison Set Syl (%MD2102): |1000 (-2,147,483 545 - 2,147 483,647)
& Zone Comparison Set Sv2 (%MD2103) |2IJDD (-2,147,483 648 - 2,147 483,647)

" Comparison Task Output Contact: | %QX0.0.0 -

- When current value of HSC is equal or more than SV1 and equal or less than SV2. corresponding output point turns on.

- Only QX0.0.0 ~ QX0.0.7 are available.
- If the set value of SV2 is less than SV1, SV2 setting error(h’ 12) occurs and zone comparison set becomes disabled.

A A A A A
Input pulse
Output point
Current value t
999 1000 2000 2001

(c) Comparison Task

v Comparison Qutput Enable
" Compatison Set Sy (MD2102;; (1000 (-2,147 483,645 - 2,147 483 647)

" Zone Comparison Set g2 (%mMD2103); | 2000 (-2,147 483 A48 - 2147 483 F47T)

& Comparison Task Output Gontact s |%0w000

- When current value of HSC is identical with SV1, the HSC task program is executed.

- Define Task at the Execution control and write a program.
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a) Program example

%QX0.0.0 turns On when the High Speed Link task occurs.

(6) RPM setting

Refresh Cycle(%hyW4208) 100 *10ms (1 - 6,000

Fulses Per Rotate %My 4 209) ; IED {1- B5535)
FPM Save Area : |%MD21 05

Select 'RPM Enable’, and input the set value.

The RPM output displays the RPM value using the counter value’s difference at every refresh cycle.

The RPM is expressed as:

_ (CurrentValue- Last Value)x 60,000
Pulsesper rotatex refreshcycle[ms]

RPM

- The refresh cycle is inputted as 10ms unit.
- The RPM saving areas are fixed for each channel. (Ch0: MD2105, Ch1: MD2115, Ch2: MD2125, Ch3: MD2135)
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(@) Program example
- Channel 0, Refresh cycle: 1000ms (Set value 100), Pulses per rotate: 60

A A IIA A / A
Input pulse

Current value ( (

jj 1000 \2000 2001 jTo
A
DO, D1 /

- // X @ 500] X ® 1000 ]| X ®© 2000

1000ms I 2000ms II" 3000ms

(@ Previous value = 500 (Assumption), Current value = 1000
RPM={(1000-500) X 60,000} / {60 X 1000} =500

(b) Previous value = 1000, Current value = 2000
RPM = {(2000-1000) X 60,000} / {60 x 1000} = 1000

(© Previous value = 2000, Current value = 4000
RPM = {(4000-2000) X 60,000} / {60 x 1000} =2000

9) Programming example

(1) Parameter setting
e Channel: Ch0
e Counter format: Ring counter ( 0 ~ 100,000)
e Counter mode: 2-phase multiplication mode

- 1X0.0.0: A-phase pulse input, 1X0.0.1: B-phase pulse input
e Preset: change the current value to ‘0’ when the value of %MX100is ‘1’

- Preset type: internal preset (%MX100)
- Preset value: 0

o Last counter setting
- None

e Comparison output: Turn %QX0.0.3 On when the value is in the range of SV1(10,000)

SV2(20,000)
- Output mode: Zone comparison set
- SV1: 10,000, SV2: 20,000,
- Output contact: %QX0.0.3

o RPM setting: Saves RPM value at %MD2105 at every second
- Refresh cycle: 100 (*10ms)

- Pulses per rotate: 60

7-13
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HSC Parameter

HSC Parameter Selection:  |{Ch 0 i

— Counter Format
 Linear Counter-2,147 483,648 - 2,147 483,647
f* Ring Counter (0 - setting value )

Setting Yalue(%MD2100) : 100000 (2-2147 453,647}

— Zounter Mode
" 1-phase Operation Mode = Z-phase CWICCW Mode
(" 1-phase Pulse + Direction Mode * Z-phase Multiplication Mode(Mul 4)

—Additional Function

¢ Preset Enable
FPreset Walue (%MD2101) : II:I (-2147,483648- 2147 483,647

& Internal Preset Area l%hﬂ}{mﬂ {l, G, M Area)
" External Preset Area |%I}{D.D.4

[~ Latch Counter Enahle
¥ Comparison Qutput Enable

" Comparison Set S (%MD2102) |1DDDD (2,147 483 B48- 2,147 483,647)
+ Zone Comparison Set  gy2 (%MD2103) ; |2EIDDD (-2,147 483 A48 - 2,147 433 647)

" Compatison Task Output Contact ; I%Q}{D.D.E "!

Refresh Cyclef3 M4 208) 100 *10ms (1 - 6,000

Pulses Per Rotate (SMW4209) ; |EEI i1 - GEA35)
RPM Save Area ; |%ru1D21 05

0] Cancel

(2) Programming
o When %MX0.0.0 turns on, HSC starts its operation
o |f the current value is equal or more than 1,000,000, the output %QXO0.0.0 is On.
e The current value is saved in CURRENT_VALUE (Double Word).
¢ %QX0.0.3 turns On if the current value is equal or more than 10,000 and less or equal than 20,000

o RPM renews at MD2105 at every second.
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A c:Wamwin 4 Wsource Wexample Wnonamen0O.src *

DINT to
FB Instance =Alto=
USINT =Auto=

The contact point which is designated as HSC input can't be used for pulse catch or external interrupt.

Duplicated designation may cause faults.
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7.1.2. Pulse Catch

The input contacts (1X0.0.0 ~ 1X0.0.7) are embedded in GM7U series’ main unit. Using this contact point, short pulse signals
like 10 s 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 detected 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 10 us can be detected.

2) Minimum input pulse width

¢ [X0.0.0 ~1X0.0.1: 10 #s
¢ 1X0.0.2 ~ 1X0.0.7: 50 us

3) Operation

]

input signal

input image data

scan 1 scan 2 scan 3

Step Description

Scan1 | CPU senses input when pulse signal, min. 10 zs, is input, then saves the status.

Scan2 | Turn On the input image data area.

Scan3 | Turn Off the input imaged data area.

4) Using method

(1) Click the basic parameter on the project window of GMWIN
(2) Select no. to use for pulse catch input in the basic parameter window.

For details about GMWIN, refers to the corresponding manuals.
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x

ConfigurationiPLC) name: N MNAMED
PLC versian: v1.0 v Remote Access Right
—Input Setting

Input Filter Time {ms)
[T Can'tPause by key : i

Basic Lnit

Cin %IX000-%H007 [10ms =

%008 - %0015 [10ms =
" Cold Restart

%0016 - %H0023110ms |~
% \Warm Restart

WlH0.0.24 - %0031 10ms =

prresaUicatCELY proRstiRes el o st 085 10 ms @

Marme
Expansion Module Mms =

Resource 0 |RESD .........................
WatchDog timer duration Pulze Catch Set (% E0.0.%): .
woE m m e E

[0 ms oy a3 4 s o5

.
"~ .
. (34
--------

0k I Cancel Help

HHRRRR

REMARK

1) Only 8 points (%1X0.0.0 ~ %1X0.0.7) can be used for pulse catch input.
2) Pulse catch input contacts operate as general digital input if they are not designated as Pulse Catch Input.

2) Do not designate HSC input points as pulse catch input.

7.1.3 Input Filter

External input of GM7U selects input On/Off delay time from the range of 0-1000ms of GMWIN. Reliable system will be
established by controlling the input filter time following the environment.

1) Usage
Input signal status affects to the reliability of the system 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.
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2) Operation

Input on/off delay time (filter time)

< —>

Input  signal

Input image data
time

Input  signal \

Input image data AN

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

3) Using method
(1) Select ‘Parameter’ window in GMWIN.

2
3
4
5

Set the filter value in Input Filter Time.
For main unit, the input filter time can be set as a unit of 7 points, but for expansion unit it can be set at a time.

Input filter time is set as default value of 10ms as one of 0,1,2,5,10,20,50,100,200,500,1000ms.

_— o~ o~ o~
—_ = = =

The set on/off delay time for input is applied for all inputs in use.

x

Configuration{PLC) name: IIMMNAMED
PLC wersion; wl.0 v Rm’l‘n‘ﬁa Access Righ.t""u,.
~Thput Setting ”‘..
" | InputFilter Time (ms) : -,
[T Can'tPause by Key d ms) 3

, ¥ 3
s Basic Lnit

_Restart mods %H00.0-%H00F [10ms =

%008 - %0015 10ms |~
= Cold Restart

%0016 - %IE0.0.23(10ms
% Warm Restart

%lx0.0.24 - ®%X0.0.31 10ms =

R CPU ies —*
EaLIeRBRLY PREHIEE =) e 0e035 10 e %

s
o,

Marme

“Bypansion Module |10 ms
Resource 0 |RESD i e

.
v,

T .

------------

Fulse Catch Set (%=0.0.5):
mom om E e

[200  ms B4 3 3 4 5 & 7
014 I Cancel Help

JHREEE

‘WatchDog timer duration
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7.1.4 PID control

1) Introduction

This chapter will provide information about the built-in PID (Proportional Integral Derivative) function of GM7U main unit.
The GM7U series does not have separated PID module like GM 3and GM4 series, and the PID function is integrated

into the main 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) is 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 derivative (D).

Manual MV
'
sV MV Manipulation| ] »| Control
Set Value —— ’ value [ > D/A' '

PID converting object

calculation Automated MV module

Present Value | PV
A

A/D converting

module <4 Sensor

The characteristics of the PID function of GM7U is as following;

o the PID function is integrated into the CPU module. Therefore, all PID control action can be performed with
instruction (PID7,PID7CAL) without any separated PID control module.

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

o PWM(Pulse Width Modulation) output is available.

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

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

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

o SV Ramp and Delta MV function are available.
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2) Specification

(1) Control operation

(@) 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)

(b) 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 =K, xE
(c) E happens, MV by P operation is like Fig.7.1

) = | e : Deviation

— : Manipulating value

Deviation(E)

Manipulate value (MV)

>

Time

Fig 7.1 MV by P operation

(d) If the Kp is too large, the PV reaches to the SV swiftly, but it may causes a bad effect like oscillations.

(e) 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. 7.2.

(f) 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.

(9) 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

—— :Kpis too large

\ -
P\/\ OSC|IIat|on\‘ --.= :Kpis too small
SV /\\/L’/ p—

Fig. 7.2 The relation between Proportional constant (Kp) and present value (PV)
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(b) Integral operation (I 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
operation can eliminate the offset value even the deviation is very small.

The period of the time from when the deviation has occurred in | action to when the MV of | action become that of

P action is called Integration time and represented as Ti.

@ Integral action when a constant deviation has occurred is shown as the following Fig. 7.3.

Deviation

>

Time
/ < MV of P action + | action

. MVoflaction

A%
Kp*E )
<4— MV of P action

>

Ti Time
Fig. 7.3 The integral action with constant deviation

(® The expression of | action is as following;
My = KP j Edt
Ti

As shown in the expression, Integral action can be made stronger or weaker by adjusting integration time (Ti) in
[ action. That is, the more the integration time (the longer the integration time) as shown in Fig. 7.4, 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. 7.5, 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.

@ 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.
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sV

Time

Fig. 7.4  The system response when a long integration time given

Time

Fig. 7.5 The system response when a short integration time given

(c) Derivative operation (D action)

(D 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 occurs.

@ D action can prevent the large changes of control object due to external conditions.

@ 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 Td.
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(® The D action when a constant deviation occurred is shown as Fig. 7.6

4 R
I
E
Y
Deviation * Time
L
Manipulation
quantity in P action
L
Manipulation'quantity ]__L‘ Time
e J
Fig. 7.6  Derivative action with a constant deviation
® The expression of D action is as following;
dE
MV =KpxTd —
dt
(@ 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+1+D) action
(2 PID action when a given deviation has occurred is shown as the following Fig. 7.7.
~
Deviation — Time
} PID action
MV _ | action
Plaction ...
*\ e P action
‘\\ et
<™ D action
— » Time
AN J

Fig. 7.7  PID action with a constant deviation
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(e) 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 | control 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 returns to
normal operating state after the windup was occurred.

The Fig. 7.8 shows the PV and MV of PI control system when the windup occurs. As shown as the Fig. 7.8, 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 miss-operation of devices can cause windup of actuator.

There are several methods to avoid the windup of actuator. The most popular methods are adding another feedback

system to actuator, using the model of actuator and stop integrating when actuator is saturated.

A

P

N\

Vv
>
10 Time
A

M

\Y
Integral
' Ter

m

Fig. 7.8 Example of integral windup
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(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.

(@) P control

The digitized formula of P control is as following;
P(n) =K, (SV -PV)

Kp: proportional gain constant, SV: set value, PV: present value

(b) I control

The continuous formula of | control is as following;
K. et
() === E(s)ds
T, 70

Kp: proportional gain constant  Ti: integral time
E(s): deviation value

By derivation about t, we can obtain;

dl _ K o

dat T

where, e = (SV - PV): deviation value

The digitized formula is as following;

I(n+)-1I(n) K
- =

TP E(n)
i where, h: sampling period

K,h

In+)=1(n)+ T

E(n)

(c) D control

The continuous formula of derivative term is as following;

T
_DM+ D(n) =-K,T, ﬂ
N dt dt

N: high frequency noise depression ratio

y: the object to be controlled (PV)
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3) Function block

For the PID operation of GM7U, following 2 instructions are included in the GMWIN software.

No. Name Description
1 PID7CAL Perform the PID operation
2 PIDTAT Perform the auto tuning operation

1) Array is not supported for GM7U PID function block.

2) For details, refer to the GMWIN user's manual.

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

Function block

|M3TH
PIOTCAL
_BOOL . EW  DOM

_USINT . LOOP 5

M

Description
Input | EN: enables PID7CAL function block (Level operation)

_BOOL LOOP: sets execution loop (0~7)
_UINT

DONE: On when the execution is finished without an error. Off when an
_UINT error occurred or there is not execution request

SV: outputs current SV (set value) (range: 0~4000)

LS INT Output | MV: outputs MV (manipulation value) ( range: 0 ~ 4000 )

- STAT: outputs error code

a) Usage

» When the condition of the execution is On, PID operation is executed following the set values of the parameter.
(The PID operation does not operate at the edge, it operates while the execution condition is On.)

¢ LOOP No. (LOOP) designates the PID operation LOOP no. (0~7)

o Stat disignates the area where the PID Operation loop’s status is saved.

b) Program example
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§d ciwgmwin A sourcelitds o ] A
Variable Name| DataType |Memory Al o When the input codition %IX0.0.0 turns On, the PID
1‘ | 'NSTDI P 5] operation starts following the parameters.
i’ e The satus during the PID operation is saved
Fow 0 INSTO in %MB100, and the PID control output value (MV) is
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Row 1 [ 000 DDNJ‘ saved in %MW2.
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(2) Auto tuning function block (PID7AT)

Function block Description

| M3T?
BO0L .EﬁlDTEIIﬁIfITN ~ mooL! | nput EN: enables PID7CAL function block (Level operation)

- LOOP: sets execution loop (0~7)
SIMT . LOOP EWDE.  _BOOL
My _LIWT . o
DONE : Turn on whenever the auto tuning operation is completed.
END : Turns on when the F/B operation is completed with no error, and
P UINT keep the status until next F/B execution.
STAT Displays the error code
[ _UINT MV: The manipulated value of current loop on which the auto tuning
Output operation is performed.
O UINT P: The proportional gain constant obtained by auto tuning operation.
- I: The integral time constant obtained by auto tuning operation.
STAT USHT D: the derivative time constant obtained by auto tuning operation.

a) Usage
« When the condition of the execution is On, PID auto tuning operation executes and calculates P,1,D constant.
¢ LOOP No. (LOOP) designates the LOOP no. that is registered at the PID auto tuning parameter. (0~7)
o Stat disignates the area where the PID auto tuning loop’s status is saved.

b) Program example

Ed cWgmuwin didsourcelit i [m]
Variable Name| DataType [Mema| o When the input condition %IX0.0.0 turns On, the auto
1‘ DIOLlS ol ”"g‘_';'till tuning starts its operation following the parameter 0.
e During the auto tuning, DONE state keeps On, and when
R j it finished END state turns On.
oW
[H3T1 ¢ When an error occurs the STAT is ouputted at %MB100.
A180.0.0  PIDVAT . -
Fow 1 |——] &2 EH [DOWE. DOKWE e MV is saved in %MW10.
o The P,|,D values are saved in %MW11,%MW12,%MW13
Row & 0 . LOOP ENCE.  EMWD respectively.
Fow 3 MY~ EMINO
Row 4 P EMIN
Row 5 o= EMINZ
Row B . EMIN3
Row 7 STAT. EMET100
Row 3 |
KN 4
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4) parameter setting and explanation

a) PID parameter settings

PID Parameter x|
Mode Command Set
Scan Time: M4 800 I1 £1~100]
[~ Derivative [~ Integral
0 tioh Mode: o401 ||:|
BRI e [~ Proportional [~ Pinind
(0:Auto 1: Mamn)
Man OF Range: %4202 |0 (0-~4000} Phihd % 00 1. ||:| (% QX0.0.0~23)
Contact:
Cutput Limit Yalue
_ SV Ramp:  SMW4E03 I1 {1~4000)
hdir : %hmaragag |0 (0-~-4000)
: 4000 ”
Max - swMwias0a [4000 (o~4000) SR e I -4
5 I} -A000--4000
Froportional Gain: Blagz!: Sl ¢ )
I1 (1~10000}
Hhia 305 PIC Algarithim
Derivative Time: %MWW4806 |0 - L
e i (0~ 20000) |7 * Welocity " Positioning
Integral Time:  %Myv4807 |0 {0~ 20000)
PYICUrrent: %M I” (0 ~5118) Direction
i« F i = Reverse
SV(Targeth  %MW4811 In (0~4000) onier
(0] .4 Cancel

(1) Scan time (%MWA4800)
Scan time is the period of reading data (sampling), and also 10 times scaled up. The range of sampling time is
0.1 ~ 10 seconds, and actual input range is 0 ~ 100. Generally, Scan time of Digital PID control should be less
than 1/10 of time constant of system response for better performance. Time constant is the time taken the

system’s step response reaches to the 63% of steady state.

(2) Operation mode (%MW4801)

Select automatic or manual operating mode

anual operate range (%
3) Manual te range (%MW4802

When manual operation is designates , manual operation value designates. (input range: 0 ~ 4000)

(4) Output limit value (%MWA4803, %MWA4804)

Designate minimum and maximum values of available manipulate value. (range: 0 ~ 4000)

(5) Proportional gain (%MW4805)
Indicates the proportional gain. It uses10 times scaled up value. (range: 1 ~ 10000)
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(6) Derivative time and integral time (%MW4806,%MW4807)
|_TIME and D_TIME are 10 times scaled up. The range of actual input is 0 ~ 20000.

(7) Mode command set
In GM7U, only the following 7 operation modes are available. Other operation modes, such as PD or |, are not

permitted.

No. EN_P EN_I EN_D PWM output Operation

1 1 (enable) | 0 (disable) | O (disable) P operation

2 1 (enable) | 1 (enable) | 0 (disable) 0 (disable) | Pl operation

3 1 (enable) | 1 (enable) | 1 (enable) PID operation

4 1 (enable) | 0 (disable) | 0 (disable) P operation/PWM output

5 1 (enable) | 1 (enable) | O (disable) 1 (enable) | Pl operation/PWM output
6 1 (enable) | 1 (enable) | 1 (enable) PID operation/PWM output
7 0 (disable) | 0 (disable) | 0 (disable) 0 (disable) | On/Off operation

o |f PWM output is selected, the calculated value is outputted with PWM.

(8) Set PWM
PWM (Pulse Width Modulation) is a output method which changes on-off duty of output pulses by calculated
manipulation value. The figure below shows an example of PWM output. Using PWM output, PID control system
can be constructed easily without D/A conversion module and power regulator. The output can be designated
when PWM is selected, but only main unit's contacts can be used for PWM output. (The expansion module’s
output cannot be used.)
Ex.) Output range limit: 0~4000, operation scan time: 1s, PWM output contact: QX0.0.0

MV = 2000 MV = 1000
0.5s 0.5s 0.25¢ 0.75s
On
QX0.0.0

Time

(9) SV Ramp
If a large amount of SV changes during PID operation, The deviation(E) changes rapidly. Then manipulation
value(MV) is changed rapidly also. This can cause damage on load or actuator. To prevent this situation, SV can
be changed step by step by parameter setting. Setting range is 1~4000(Default value is 1). Setting value
represents the number of time which taken from starting set value to last set value.
For example, if the operation scan time is set to 5 (0.5 sec), SV Ramp is 500, and SV changed from 1000 to
2000 during operation, it increases by 2 at every scan and reach 2000 after 500 scan time.
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SV Ramp =1

Changed SV : /
|/

SV Ramp is designates

Current SV / SV Ramp * Scan time
A4

< > Time

(10) Delta MV
This is useful to limit maximum change of manipulation value. For example, if A MV is set to 500, the MV value
in the operation scan does not change more than 500. The value should be set with proper value because the
speed could be reduced. Setting range is 0 ~ 4000 and default value is 4000.

(11) Bias (%MW4810)
The Bias data is used for the compensation of offset in the proportional control. The range of input is 0 ~ 4000.
Be cautious that The actual range of Bias is —2000 ~ 2000. namely, 0~2000 represents 0 ~ +2000 and 2001 ~
4000 represents -1 ~ -2000.
Example)  If offset (SV-PV)is 100 — Bias should be 100.
If offset (SV-PV) is -100 — Bias should be 2100.

(12) SV(Target) and PV(Current)
SV (setting value: the designated value) and PV (process value: present value) of GM7U 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 GM7U
series (12bits) and offset value.

(13) Forward and reverse action
PID control has two kinds of action, forward action and reverse action.
- Forward action makes PV reach SV by outputting MV when PV is less than SV, the heating system is an
example of the forward action.
- Reverse action makes PV reach SV by outputting MV when PV is more than SV, the air cooling systems is an

example of the reverse action.

A diagram in which forward and reverse actions are drawn using MV, PV and SV is shown as below.

/ )
sV

AN

Reverse action

MV ' /

Forward action

 ———— 4

Forward and reverse action with MV, PV and SV

7-30



Chapter 7. Usage of Various Functions

b)

A A
’\ PV / PV
g N sV % sV
2 g
> >
Time
Time
Reverse action (for cooling) Forward action (for heating)
Examples of process control by forward and reverse actions
(14) PID Algorithm

In GM7U, two type of PID algorithm is available, The velocity form(Speed) and positioning form.
Velocity form(Speed) operates incremental manners. Namely, It calculates the change(A n) required from

previous manipulate value(MVn-1), But positioning form calculates an absolute manipulate value(MVn) every
sampling steps. Generally, The velocity form is suit for the system which’s load change is slow like temperature
control system, and positioning form is useful for system which’s load change is fast.

PID Auto Tuning Parameter settings

PID Auta Tuning Parameter x|

Scan Time: Shdiyd 700 |1 {1 ~ 100
Current value: W il IU {0 ~5119)
Target value: b4 T 01 IU (0 ~ 4000}

Directian

’7 * Forward " Reverse
Ripple Type

’V * Relay Method  PRC Method = P

PWh Contact: %G0.0. I':' (% 0x0.0.0 ~ 23)

] Cancel

(@ Scan time (%MWA4700)
Scan Time is the period of reading data (sampling), and 10 times scaled up for more precious operation.

The range of sampling time is 0.1 ~ 10 seconds, and actual input range is 0 ~ 100.
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(2 SV(set value) / PV (present value)

SV (set value: the designated value) and PV (process value: present value) of GM7U 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 GM7U
series (12 bits) and offset value. When setting the SV or PV, please be careful convert the analog value of

control object (temperature, velocity, etc.) to digital value that are the output of A/D convert module.

(@ When using sensor and A/D conversion module
Assume that PID control is used for temperature control with Pt100 (operation range: -200 °C ~ 600 °C), and
the goal value is 100 °C. The equivalent digital output of A/D module (current input range: 4 ~ 20mA) is 1500
if the A/D module outputs 0 (4mA) with -200 °C, and 4000(20mA) with 600 °C. Therefore, the input of SV
should be 1500, not 100.

(® When using sensor and RTD module(G7F-RD2A)
Assume that PID control is used for temperature control with Pt100 (operation range: -200 °C ~ 600 °C), and

the goal value is 100 °C. The digital output of RTD module is calculated as below.
Temp.x10+ 2000

DigitalOutput = 2

Therefore, SV should be 1500,

& Tuning method

The GM7U perform auto-tuning operation in two methods. One is relay response method and the

other is process reaction curve method.

(@ Relay response method.
« PID parameters are obtained by On/Off operation during 1 cycle of PV variation.
e PID parameters are obtained by amplitude and period of oscillation

e The On/Off operation will be occur at the SV value.

‘ ..............................

/MV

Period

A

sV i

Amplitude
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(® Process reaction curve method(PRC method).
« PID parameters are obtained by step response of process.

o It is useful fo r time 1st order time delay system expressed as following
—-Ls
€

Ts+1

¢ Obtained parameters may not accurate if the process can’t approximated to 1st order system, In this

case, use relay response method.

Time delav(L)
i < >
4000 /
MV
80% of SV
63% Of SV £ - \

Time constant(T)

(© PWM Tuning
PWM (Pulse Width Modulation) is a output method which changes on-off duty of output pulses by
calculated manipulation value. The figure below shows an example of PWM output. Using PWM output,
PID control system can be constructed easily without D/A conversion module and power regulator. The
output can be designated when PWM is selected, but only main unit’s contacts can be used for PWM
output. (The expansion module’s cannot be used.)

5) Program example

(1) System configuration

s /& R o
GM7U E% GTF-DA2I E%G”' E
I . = RD2A
S—
S S =\ -y
RS-232C (PV: temperature)
GMWIN
V4.1 above
(MV: 4~20mA) L]
Electric Oven
Heater
TPR
L—
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(2) In case of using PID function only

PID Pararmetar x|
Mode Command Set
Scan Time: %Mw4800 |3 {1~100)
v Derivative v Integral
Operation Mode: %4801 {0
e v Proportional [~ P
(AUt 1 Man) e,
Man OF Range: %Mwi4g0z |0 (0~4000) £ PiAM w0, |0 (%0H0.0.0~23)
“Contact: ' T e *
OUtpUt Lifmit Walle—— e et er v emnnnaneet b‘:""
_ Sv Ramp:  %hwd4g0g 500 {1-4000)
hin shiii4804 |0 [0~4000) s
: 4000 T
Ma %niA4a03 (4000  (0~4000) TS SR (0~4 00
. 0 4000~4900
Propartional Gain: BlAS Value: %MiWaE10 t El )
2500 (1-10000% 5
H A B05 PID Algorithim
Derivative Time: %hWAB06 | 350 - .
(0~ 200003 o Welocity ~ Positioning
Integral Time:  %hyw4s07 |1400 (0 ~ 20000}
PY(CUrrent: e (4104 @~ s119 Direction
f* Foreard " Reverse
]34 Cancel
When PWM is designated, this window is activated
and enables to input PMW contact
a) PID operation explanation (without A/T function)

o Measure current temperature (-200~600°C) by RTD module then digital conversion value(0 ~ 4000).

 PID8 instruction will calculate manipulate value (MV: 0 ~ 4000) based on PID parameter settings (P_GAIN,

|_TIME, D_TIME, etc.) and PV from RTD module. Then, the calculated MV is output to the channel 0 of D/A

module.

o D/A module will convert the MV to analog signal and output to the actuator (power converter).

Parameter settings

e Scan Time: 0.5 s (input '5)

o Operation Mode: 0 (operation mode is set to ‘Auto’)
o QOutput Limit Value: Max: 4000, Min: 0
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o SV setting (G7E-RD2A): 1300(60°C ),1350(70°C ),1400(80°C ),1500(100°C)
o Current value setting: %MW4104 (Digital value of RTD module Ch 0, expansion module #2)
o BIAS setting: 0 (If only P control is used, input proper value other 0)

* Mode Command Set: select the related items Derivative, Integral, Proportional (select PWM when it is needed)

o PWM contact: When it is activated, input proper values.

o SV Ramp: 500 (when SV converted'500%0.5 sec = 25 sec))
o AMV : 4000 (delta MV function is not used)

o PID Algorithm: Velocity

c) RTD module setting

o Channel setting: channel 0
o RTD type setting : Pt100
o Digital conversion data registration area: %MW4104

d) D/A module setting

o Channel setting: channel 0
o Qutput range setting: DC 4 ~ 20 mA
o D/A conversion data registration area: %MW4100

Analog Pararneter

— Slot#1 —Slnt#2
Kind of Unit; IDIA 4Ch-Current j kind af Unit; IRID 4Ch j
DIACHD & curent |4 ~20ma = Cho: IF'HEIIII "I

Digital Value: i i i °F

1

Digital Walue Area: Sahli4 100 Digital Value Area: Sy 1 04

v Data clearwhen changed to 5T Temp. Detection Value: | %Miv4124

L
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e) Program

o When the input condition %MX0 turns on, PID operation executes at no.0 loop.

o PID execution status registrate %MB100 and the output value of control result registrate %MW4100 (output to

channel 0 of D/A conversion module).

» When the input condition turns off, it outputs 0 to the %MW4100 (channel 0 of D/A conversion module).

Ed o Mamwin S sourcetttdsnon =10 x|
Variable Hame| DataType |Memory Alloc; ;l
1 DOMNE BOOL =AUt = -|
1| | 3
COMMENT IExamp__l_e of PIDTCAL F/B j
T e [HETE
#ME0 SPIDTCAL
Row 1 5] N NE-
i
Row 2 0 . LOoP S EMUO
W a100 )

O
T,
-----

T

. MOVE
el i ENEN
o . ouT

0
.t

e e <

~ AMlA100

When %MX000 turns On,
PID operation is executed.

AW

The manipulated value is outputted to
%MW4100

When %MX000 turns Off, 0 is outputted at %MW4100
(ChO of DA conversion module)
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(3) In case of using combined function of PID operation and auto tuning

(@) PID operation explanation (with A/T function)

o Measure current temperature by RTD module then digital conversion value(0 ~ 4000) is stored.

¢ PID7AT instruction will calculate manipulate value (MV : 0 ~ 4000) based on the SV and PV from RTD module

and output the value in range of 0~4000 to the D/A conversion module.
e The END bit of auto tuning status device will be 1 when the auto tuning is completed, and the calculate P, I, D
constants are saved respectively in the designated value. These values become the P, I, D control constant.

Program to execute the PID operation when the END bit becomes 1.
o D/A conversion modules convert the manipulate value to analog signal (4~20mA) and input it to the actuator.

(b) PID Auto Tuning Parameter
o Target value (for G7F-RD2A)
- 1300(60C),1350(70C)),1400(80 °C),1500(100C)

o Scan Time: 0.5 sec(input ‘5)
o Current value: %MW4104 (conversion value of the RTD module’s channel 0)

* Ripple Type: Relay Method

PID &uto Tuning Pararmeter |
Scan Time: %4700 |5 {1 ~1003
Current value: % by |41D4 (0 ~5119)
Target value: Hhiy4701 (1500 (0 ~ 4000)
Direction

’7 f+ Forward " Reverse
Ripple Type

’7 f+ Relay Method & PRC Method = Py

PyM Contact %00, |0 (% C0.0.0 ~ 23)

0] Cancel

(c) Auto tuning parameters

o Scan Time: 0.5 sec (input ‘5’)
o Operation Mode: 0 (Auto)
o Output Limit Value: Max: 4000, Min: 0

o Man OP range: 0 (Operation mode is set to ‘Auto’)
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o SV(Target) (for GTF-RD2A)
- 1300(60C),1350(70°C)),1400(80C),1500(100C)

o PV(Current) conversion value of the RTD module’s channel 0 (Expansion module #2's channel 0: %MW4104)

o Set Proportional Gain, Derivational Time, Integral Time

o BIAS: 0 (input proper value to use P control only)

o Mode Command Set: select the related items Derivative, Integral, Proportional
(select PWM when it is needed)

o PWM Contact: set the contact when the PWM output is selected
o SV Ramp: 500 (when SV converted'500%0.5 sec = 25 sec)

o AMV : 4000 (delta MV

function is not used)

o PID Algorithm: Velocity

PID Pararmeter x|
mMode Command Set
Scan Time: Sehvy 4200 ] I:'1 ~1 |:||:|:I
v Derivative v Integral
Operation Mode:  %MW4201 10
e v Proportional [~ P
(0:Auto 1: Man)
Man OF Range: %AMywdgoz |0 (O--40007% i o 00 1. ||:| (%0X0.0.0~23)
Contact:
Qutput Limit Value
_ SV Rarnp ;. %hiA408 |500 {1~4000)
hilir shiii4804 |0 [0~4000)
: 4000 -
Max - %Mw4E03 (4000 (o~d00m) AMY D %MWAB0Y (0~4000)
1 . 0 -4000-~4000
Proportional Gain: BIAS: Value: %4811 ¢ )
2500 (1-10000%
H A B05 PID Algorithim
Derivative Time: %hW4B06 [350 - .
(0~ 200003 o Welocity ~ Positioning
Intearal Time:  %Mw4g07 (1400 (D ~ 20000
PY(Current: ey (4104 @519 Direction
f* Foreard " Reverse
SviTarget): Soh4511 | 1500 (0~4000)
]2 Cancel
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(e) RTD module setting

o Follow the same way when the PID function is only used.

(f) D/A module setting

o Follow the same way when the PID function is only used.

(9) Program

o When the input condition %MXO turns on, PID auto tuning operation is executed following the registered auto
tuning parameter at 0 loop.

o Auto tuning status is registered in %MB100, and the output value of control result is registered in %MW4100
(channel 0 of D/A conversion module)

e When auto tuning is completed, END output becomes 1 and the calculated P,l,D values are saved
in %MW4805, %MW4807, %MW4806 respectively.

o When END output is On, PID operation is executed following the registered PID parameter at 0 loop.

o PID operation status is registered in %MB200, and the output value is registered in %MW4100 (channel 0 of D/A
conversion module)

» When %MX0 contact turns Off, 0 is outputted at %MW4100 (channel 0 of D/A conversion module)

§d o amwin dsourcetdsWnonamell, src = =10 =|

Yariable Name| Data Type |Memory Alloc Initial Value | Variable Kind ;l

1 DOME BOOL =Auto= WAR -
4| | >

COMMENT  |'Evample of PID7PCAL FAB j

[M3T3
AR PIO7AT
Row 1 || = EM DOHES

| T4
PIOTCAL
Fiow 2 o . LOOP ENIj_ EN DOME-
Row 3 S Baio®, CLOOP S MO
Row 4 i P wmeios Y MiE EMil4100
Fow 5 [ #4107 STAT.. #MBZ00
Row 6 L D X410
Row 7 STAT,- 3MBI0D,
el When th ing is finished [t of th ion of
r n
M0 HOVE en the auto tuning is finished as a result of the execution o
Row § |/ = EN O the PID7AT command, the PID operation is executed following
Row 10 0 . IN OUT. EMu4100 the values of %MWA4105 (P), %MW4107 (1), %MW4106(D).
Row 11 ———
Row 12
Kl v
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6) Error code list

(1) PID7AT

Error
Code

Description

Countermeasure

HO1

Auto tuning parameter setting
error

Set the auto tuning parameters within the range.

H02

Auto tuning direction setting
error

Set the direction forward or reverse.

HO3

Scan time setting range error

Set scan time in available setting range (1~100).

HO4

SV setting range error

Set SV in available setting range (0~4000).

HO5

PV setting range error

Set PV setting address in available range (%MWO0~%MW5119) or
check whether PV is out of range (0~4000).

HO6

PRC auto tuning execution error

PV is bigger than 80% of SV(or less than 120% of SV in reverse
operation) at the starting point of auto tuning.

HO7

LOOP duplication error

Do not execute the auto tuning using the parameters used in other
FB.

HO8

LOOP number error

Set the loop number correctly (0~7).

(2) PID7CAL

Error
Code

Description

Countermeasure

HO1

Mode command setting error

Set the mode command P(+PWM), PI(+PWM) or PID(+PWM) only.
Do not set |, D, ID or PD.

HO3

Scan time setting range error

Set scan time to available setting range (1~100).

HO4

Manual operation range error

Set manual operation value to available setting range.

HO5

Qutput limit value error(Min.)

Set minimum output limit value to available setting.

HO6

Output limit value error(Max.)

Set maximum output limit value to available setting.

HO7

Max./Min. output setting error

Set the Min. value less than the Max. value.

HO8

P gain setting error

Set P gain period to available setting range.

HO9

| time setting error

Set | time period to available setting range.

HOA

D time setting error

Set D time period to available setting range.

HOB

Bias setting error

Set Bias to available setting range.

HOC

PV setting range error

Set P gain period to available setting range (%MW0~%MW5119), or
check whether PV is in the range of 0~4000.

HOD

SV setting range error

Set SV to available setting range.

HOE

SV Ramp setting error

Set SV Ramp to available setting range.

HOF

Delta MV setting error

Set Delta MV to available setting range.

H10

PID algorithm setting error

Check PID algorithm setting.

H11

Operation mode setting error

Available operation mode is 0 or 1.
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E

C(r)rg; Description Countermeasure
A H . .

H12 Uto tuning direction parameter Select forward or reverse operation.

setting error

Do not execute the auto tuning using the parameters used in other
FB.

H13 LOOP duplication error

H14 | LOOP number error Set the loop number correctly (0~7).
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7.2 Special Modules

The special module and allocated data registers are as follow.

[tem
A/ID D/IA .
Da_ta Expansion Combination module Conversion | Conversion Af‘a'°9 D
Register p timer module
g module module
G7F-AD2A | GT7F-DA2I
G7F-ADHA | G7F-ADHB | G7F-ADHC G7F-AD2B GTF-DA2V G7F-AT2A | G7F-RD2A
CHO CHO
CHO CHO CHO CHO CHO
0,
%eMW4100 ADvalue | ADvalue | ADvalue ADvalue | D/Avalue (o/i\/h}v‘\;j'fgm Tem\/‘;eh:aet“re
CH1 CH1
CH1 CH1 CH1 CH1
0,
WMWAT0T| - Analog | ADvalue | AID value ADvalue | DiAvalue (O/A’,\/Tvzjg“g” Temperalre
module CH2 CH2
%MW4102 # D/EHO CHO CHO CH2 CH2 AT value | Temperature
value D/A value D/A value A/D value D/A value (%MW4162) value
CH3 CH3
%MWA103 5 /A(\:\lj;me Ngcjue 5 /E\';':’lue AT value | Temperature
(%MW4163) | value
CHO CHO
CHO CHO CHO CHO CHO
0,
%aMW4104 A/D value A/D value | A/D value A/D value D/A value (02/ l\;lrwvzl1u§ 4) Temvzelzlrjzture
CH1 CH1
CH1 CH1 CH1 CH1
0,
#eMW4105 Analog A/D value A/D value A/D value D/A value (O}M I\IV\\;ZQU(?S) Temvzﬁgiture
module CH2 CH2
%MW4106 #2 . . . . CH2 AT value | Temperature
D/A value D/A value D/A value A/D value D/A value (%MW4166) value
CH3 CH3
%MW4107 CHI CH3 CH3 AT value | Temperature
D/A value A/D value D/A value (%MW4167) value
CHO CHO
CHO CHO CHO CHO CHO
0,
"%MW4108 ADvalue | ADvalue | ADvalue ADvalue | D/Avalue (o/i\/h}v‘\;j'fgs) Tem\/‘;eh:aet“re
CH1 CH1
CH1 CH1 CH1 CH1
0,
WMWA109 | Analog | ADvalue | AID value ADvalue | DiAvalue (O/A’,\/Tvzjg“g% Temperalre
module CoH2 CH2
%MW4110 # CHO CHO CHO CH2 CH2 AT value | Temperature
D/A value D/A value D/A value A/D value D/A value (%MW4170) value
CH3 CH3
%MWAT11 CHI CH3 CH3 AT value | Temperature
D/A value A/D value D/A value (%MW4171) value

RTD input module stores the temperature value and the digital conversion value of temperature in a range of 0 to 4000.

) Digital conversion value Temperature value
Expansion
Cho Ch1 Ch2 Ch3 Cho Ch1 Ch2 Ch3
#1 %MW4100 | %MW4101 | %MW4102 | %MW4103 | %MW4120 | %MW4121 | %MW4122 | %MW4123
#2 %MW4104 | %MWA4105 | %MW4106 | %MW4007 | %MWA4124 | %MW4125 | %MW4126 | %MW4127
#3 %MW4108 | %MW4109 | %MW4110 | %MW4011 | %MW4128 | %MW4129 | %MW4130 | %MW4131

1) Offset/gain value can’t be changed, it is fixed.
2) Analog inputting is set the current since this is manufactured.
3) Max. of 3 expansion modules can be used.
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7.2.1 A/D-D/A Combination module

1) Performance specification

The performance specifications of the analog mixture module are following.

e Specifications
GT7F-ADHA ‘ G7F-ADHB G7F-ADHC
. . DC 0~1V (input resistance
~ Q
Voltage| DC 0~ 10V C(input resistance more than 1 M) more than 1 )
Input range DC 0~20 mA (input resistance 250Q)
Current| DC 4~20 mA (input resistance 250Q)
Classified by GMWIN parameter settings
Digital output 12 bits ( 0~4000 )
§ 1.Set by the jumper pin for| 1. Set by the dipswitch for|
= VIl selection on the upper| V/I selection on left side off
o
E part of product product
< Voltage/Current selection |(Up: voltage, Down: Current) (Up: voltage, Down: Current Fixed as DC 0~1V
2. Voltage/current selected by program
3. When current input is used, short the V and | terminal.
No. of channel 2 channels / 1 module 1 channel / 1 module
Absolute max. | Voltage| DC +12V
input Current| DC +24 mA -
Voltage | DC 0~ 10V (External resistance 2 kS ~ 1 MR) Fixed as voltage output
Output range DC0~20 mA (External resistance 510Q)
Current| DC 4~20 mA (External resistance 510Q)
g Classified by GMWIN parameter settings
% Digital Input 12 bits (0 ~ 4000 )
g Voltage/current selection | Separated from terminal
No. of channel 1 channel / 1 module ‘ 2 channel / 1 module 1 channel / 1 module
Absolute max. | Voltage| DC +12V -
output Current| DC +24 mA
Voltage| DC0~10V:2.5mV  (1/4000) | 0.25 MV (1/4000)
Max. resolution Current DCO0~20mA: 54A (1/4000)
DC4~20mA:6.25 A (1/3200)
Accuracy +0.5% (Full Scale)
Max. conversion , A/D:1 ms/CH+Scan time
speed 1MS/CH + Scan time D/A:10ms/CH+Scan time
é No. of installation module Max.3
g Isolation Photo coupler insulation between 1/O terminals and PLC power supply
© (No isolation between channels)
Connect terminal 2 of 9-point terminal 2 of 8-point terminal 2 of 7-point terminal
Internal cur_rent 20 mA 20 mA 20 mA
consumption
Voltage| DC 21.6 ~ 26.4V
External power
supply Current| 80 mA 95 mA 100 mA
Weight 2409 180g 180g
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2) Names of parts and functions

Explain about names of parts and functions

(1) G7F-ADHA
® @
- Trout g =
® G7F—ADHA @
LOGIC
' |
——
No. Name Functions
® RUN LED Indicates the operating status the G7F-ADHA
Voltage input V%H(l) (ll(’)\lp|l(J:I))l\/|0 Current input V%HO (ll(’)\lPL(J;(T))I\/lo
@ | Analog input terminal
o When current input is used, short the V and | terminal.
Input
éﬂgﬁ \oltage Current
T
. HIH .
® Jumper pin for
analog input Rightis CH.1selecting | Connect upper part Connect lower part
Left is CH. 0 selecting with jumper pin with jumper pin
Voltage output Current output
@ Analog output
terminal Vi [ V- [+ ] Ve[ Vv-T ] -
OUTPUT OUTPUT
e Only one type of output (current or voltage) is available on a module
External power .
® supply terminal Supplies DC 24V
® Extension cable A cable to connect analog combination module
@ Expansion cable A connector to connect expansion cable
connector
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(2) G7F-ADHB

—I 24V V0
24G] 10

VO+ [ 10+ [ va+ 1l 11+

/Q

He i

G7F-ADHB
PROGRAMMABLE
LOGIC
CONTROLLER

> @

Input B HO
COMO
v1 Jlcomt

;

EElEENEN

B8 [ [

R l———
® @

No.

Name

Functions

RUN LED

Indicates the operating status the G7F-ADHB

Analog input terminal

Voltage input

CHO (INPUTClrrent input

V0 | 10 jCOMO

CHO (INPUT)

VO! 10 |COMO|

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

connector

Input Select
@ | D SW|it:Suftor inalog ¥| I;
Right : current input
— Left: voltage input
Voltage output Current output
@ Analog output
terminal VH[ VT T Ve V- [ [ F
ChO ChU
External power supply .
® terminal Supplies DC 24V
® Extension cable A cable to connect analog combination module
@ Expansion cable A connector to connect expansion cable
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(3) GTF-ADHC
@ ) P9
EEEEEEEE
N N N
1
J 24v 24G =
Input CHO(Outpu]
®
=
CHO(Input)
N | I e
SEEEEERE
N N N K
R @)
@
No. Name Functions
® RUN LED Indicates the operating status the G7F-ADHC
: CHO (INPUT)
Voltage input V] oo
@ | Analog input terminal

Analog output
terminal

Voltage output

—

CHO( Ouput)

External power supply
terminal

Supplies DC 24V DC24V

©

Extension cable

A cable to connect analog combination module

Expansion cable
connector

A connector to connect expansion cable
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3) Parameter setting

Analog Parameter x|

—Slot#1 —Slot#2 —Slot#3

DChD: & cument |E|~2E|mA v| A0 ChD . & Current |D~20mA 'i A0 Chi . & Current |D~20mA 'I
O valt U=~ 10Y  valt 0= 10 £ Yalt e 10

Digital Value Area: |%MW41DD Digital Value Area; |%MW41D4 Digital Value Area: |%MW41DB

ADChl (s Current |D~QDmA vl A0 Ch1 ;& Current IDNQDmA vi ADCh1: % Current |0 ~20ma =
" Wolt O~ 10  valt =104 i Wolt T —

O~ 0
Digital Value Area: I%MW41U1 Digital Value Area: I%MW41DS Digital Value Area: I%MW41DQ

DHA GhO: & Current Igﬂ,zgmp‘ vI DiAChO: & Current 0~20ma = Dis Cho; & Current |D~20mA 'i
S ol S Y
Cvat 5oy (G107 £ volt - 10
Digital Walue Area: Digital Walue Area: |%MW411D

AR R sEsEEEEEEEEEEsEsEsEsEEEEEEsEsEsEsEsEEsEEEEEEEEEEE EdasssssssEsEsssssEEEEsEsEsEsEsssssEssEsEnEnnnn R

Digital Walue Area: a4 102

» o

v Data clearwhen changed to ST'E

o+

Iv Data clearwhen changed to 5T ¥ Data clearwhen changed to ST
DiA Ch1: & Current |D~20mA '| Di& Ghi: @ Curent |D~20mA v| DI Chi: \* Curent |D~20mA v|
£ 4l [o=10%  Valt [T-iay. Valt [ o~10v

Digital Yalue Area: [seMi4103 Digital Value Area: [mwiatar Digital Value Atea. [semvsatn

v Data clealwhen changed to 5T

J Ok i Cancel |
\ /

For G7F-ADHA, G7F-ADHB Unavailable for G7F-ADHA

¥ Data clearwhen changad io ST ¥ Data clearwhen changed to 5T

o Scaling function
This function convert automatically range when the inout/output range is not matched.

In case that input/output is current , this function is useful that external equapment’ range is not matched each other.
(GM7U series converts range automatically as following : 0 ~20mA < 4 ~20mA)

4000 4000 ,
>
800
0 0 .
0 mA 20 mA S 20 mA
-1000
Resolution: 20 mA/4000 = 5 #A Resolution: 20 mA/3200 = 6.25 1A
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Conversion method is as below.

data of 0~20mA) —800] x 4000]

Scaling conversion value (A/D conversion = [(
3200

Example) 8mA input in the range of 0 ~ 20 mA
- Before the scaling conversion : 8 mA /5 ¢A = 1600
- After the scaling conversion: (1600 -800) x 1.25 = 1000

data of 0~ 20mA) x 3200] 8

Scaling conversion value (D/A conversion) = [( + 800
4000

Example) Output 1000 in the range of 0 ~ 20 mA
- Current output value before the scaling conversion: 1000 x 5 A =5 mA
- Current output value after the scaling conversion: (1000 x 0.8) + 800 = 1600
1600x 5 pA =8mA

4) Wiring
(1) Caution for wiring

o Make sure that external input signal of the mixture module of AC and analog /O is not affected by induction noise or
occurs from the AC through using another cable.

o Wire is adopted with consideration about peripheral temperature and electric current allowance. For wire, thicker than
AWG22 (0.3 mm) one is recommended.

o If wire is put near to high temperature 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.

o Be sure to connect with care of polarity while connecting to external 24V DC power supply.

e In case of wiring with high voltage line or generation ling, it makes induction failure so then it may cause of miss-

operation and out of order.

(2) Wiring example

a) Analog input

Voltage input

Terminal Current input Terminal

VO

com1
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b) Analog output

Voltage output

o= G IR

GND

s =gl
|—

GND

* 1: Make sure to use two-core twisted shield wire.
* G7F-ADHA has only 1 analog output channel.
* Analog ouput cannot be used for voltage and current simultaneously.

5) I/0 converstion characteristics

(1) Analog input characteristics (For G7F-ADHA,ADHB)

a) Voltage input

4000

2004

Digital output

2000 J
[

—» Digital output

> o
Q
Q o
S 9
SO

o7
oV 5V 10V — 5 |Inputvoltage
Analog input voltage

A/D 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 converted.
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b) Current input

4000
o E
E £
= f 3
£ =]
3 2000 o
o —
8) —
a (]
<< <
5 15
o 0
o o
o e 9
0 mA 10 mA 20 mA 8 91
Analog input current — Input Current

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 #A equals to digital
amount 1, but value less tan 5 #A can't be converted. So abandon it.

(2) Analog output characteristics (For G7F-ADHA,ADHB)

a) Voltage output

10V R
S
S £
3 ©
e >
> / =]
5 Ly =3
o >
= [ o V2.5 MV
= J i 5 5.0025
2 = 5V.
& < :
< H
2000 2001 2002 2003 2004 2005
ov o
0 2000 4000 — Digital input
Diaital input value

D/A conversion characteristic (Current output)

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

20 mA
2 5
3 4 c
S 10mA et
= / 24 10005 —2 2
S 2 d_ |
k=3 ' :>§, 10.000 ™A Y
I ©
< < 2000 2001 2002 2003 2004 2005
0O mA o
0 2000 4000 — Digital input
Diaital input value

D/A conversion characteristic (Current output)

In current output, digital amount 0 exchanges to 0OmA, and 4,000 does 20mA.

Analog amount of digital input 1 equals to 5 £A.

6) Program example
(1) Distinction program of A/D conversion value
a) Program explanation
- When digital value of channel 0 is less than 2000, %QX0.0.0 is On
- when digital value of channel 0 is more than 3000, P091 is on, %QX0.0.1 is On
- When digital value of channel 0 is more or same than 2000 or lesser than 3000, %QX0.0.2 is On

b) System configuration

MaiJn unit G7F-ADHB G7E-II[3R20A

[ /o] N

| EE G

o] — L
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c) Program

c:'Womwin 4 Wsource Wexample Wnoname0D0.src
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(2) Program which controls speed of inverter by analog output voltage of 5 steps

a) Program explanation
-.When %QX0.0.0 turns On, 2000 (5V) is output.
-. When %QX0.0. 1 turns On, 2400 (6V) is output.
-When %Q0X0.0. 2 turns On, 2800 (7V) is output.
-When %QX0.0. 3 turns On, 3200 (8V) is output.
-When %QX0.0. 4 turns On, 3600 (9V) is output.

b) System configuration

Mai}] unit G7F-ADHB G7E.-/DR20A

\4 \g

s e

c) Program
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7.2.2 A/D Conversion module

1) Performance specifications

The performance specifications of the analog input module are following.

Item Specifications
Voltage DC 0~ 10V (input resistance 1 MQ )
DC 4~20 mA (input resistance 250Q)
Analog Current DC 0~20 mA (input resistance 250Q)
input Classified by GMWIN parameter settings
- Setting by input terminal
VoItage/Clurrent (When current input is used, short the V and | terminal.)
Selection - Input range is classified by GMWIN parameter settings

Digital output

12 bits (0 ~4000)

2.5V (1/4000)

5 4 (1/4000)

. DC 0~10V
Maximum DC 0~ 20 mA
resolution

DC 4~20 mA

6.25 A (1/3200)

Overall accuracy

£0.5% (Full Scale)

Max. conversion speed

1 ms/CH + scan time

Max. absolute input

Voltage: 15V, Current: £25 mA

Number of analog input point

4 channels/ 1 module

No. of installation module

Max. 3

Photo coupler insulation between 1/O terminals and PLC power supply

Isolation (No isolation between channels)
Connect terminal 2 points/16 points terminal
Internal cur.rent +5V 100mA
consumption
Voltage DC 21.6 ~26.4V
External power
consumption
Weight 300g
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2) Names of parts and functions

The Names of parts and functions of the analog input module are following.

(1) G7TF-AD2A
P
J 24V | 24G
=+ —linput
®
Input
Select  ™CHO ][ CHT | CH2 | CH3
-~ vo Jloowa[] vt eom{[ v2 Jeonel] vs Jecos
S TI LIl I:0]
WEE
|
) ] E
No. Name Functions
® RUN LED Indicates the operating status of G7F-AD2A
i CHO i CHO
Voltage input W] Current input Vo oo
0§ - 0y -

@ Analog input terminal

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

Input Voltage input Current input
Select
wEEl | o] e :g
. L] EE= .
@ | Jumper pin for analog ew . =
input
Connect left parts Connect right parts
by jumper pins by jumper pins
External power supply .
@ terminal Supplies DC 24V
® Extension cable A cable to connect analog input module
® Extension cable A connector to connect expansion cable
connector
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(2) GTF-AD2B
@
@
& B [E [
EiEEE }o
[ J v2 Jlcome]l 13 ] @®
J 246 | 12 ][ v3 Jicoms] L
input [ ] “cHt  Lcws
. + )
G7F-AD2B »®
®< {gg%RAf\ﬂMABLE
\ )
[T .
_‘ Vo Jfcoma][ 1 [« | ’7
[0 T vt Jleomt]] o ]
EIEEEIEE }O
R
@,
@
No. Name Functions
® RUN LED Indicates the operating status of G7F-AD2B
Voltage input vojlof Current input \/ﬂ-(I?OOMO
[l K oj -
@ | Analog input terminal g‘ g‘

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

Jumper pin for analog
input

Input Select

| (m
A

L Right for current

i

.

Left for voltage

External power supply
terminal

Supplies DC 24V

©

Extension cable

A cable to connect analog input module

©)

Extension cable
connector

A connector to connect expansion cable

7-56




Chapter 7. Usag_;e of Various Functions

3) Parameter setting

Analog Parameter |

~ Slot#1 —Slot#2 —Slot#3

Kind of Unit.  [a/D 4ch =l

L.

Kind of Unit  |A/D 4Ch

ADChD: & Current IEI~2EImA j AD ChD: & Current |D~2IZImA "I AD ChO : & Current |D~EDmA vl
 valt 0~10Y " volt 0~10Y o volt O~ 10,

Digital Value Area: BMW4100 Digital value Area: Sahiry4104 Digital Value Area: I%MW41DS

L

Kind of Unit IND 4Ch

MO Chi: & Current |0~20ma = ADChl . ™ Current  |p-~20ma MO Ch: (= Current IDNQDmA vl
= Vol T " waolt T,  valt I_Urv'l_ljv

Digital Yalue Area: o410 Digital Value Area: hfy4105 Digital alue Area: |%Mw41ng

g 1T
J 4 !

sDch2: & curent [g-20ma = mOChz. @ Cument [ oqoa AD Cchz: & Current |'3~2'3mA '|
Cvalt [Ty LR e U N

Digital Value Area: o A 1 02 Digital Value Area: W41 06 Digital Value Area: |%MW411D

AD Ch3: * Current |0 ~20mA ¥ ADCh3: & Current  |[0~20mA = ADCh3: & Current ID~2DmA vl

Wl e 10  Waolt U0y = Vol [~

Digital Value Area; S hlid 103 Digital Value Area; v dq 07 Digital Value Area; I%MW4111

1
1

6] 54 I Cancel |

(1) Scaling function
The scaling function is the same that of A/D, D/A combination module.

4) Wiring

(1) Caution for wiring
o 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. For wire, thicker
than AWG22 (0.3 m') one is recommended.

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 sure to 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.
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(2) Wiring
Voltage Terminal Current Terminal
V1
I1
comM1
*1: Be sure to use two-core twisted shield wire.
5) Analog/Digital conversion characteristics
(1) Analog input characteristics
a) Voltage input
4000
2004

Digital Output Value

)

2000 j |

Digital Output Value

>

8 3

Q o

S o

o Q
o

——» Voltage Input

ov 5V 10V
Analog Input Voltage

A/D 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 converted.

b) Current input

4000

2000 J | >

Digital Output Value

Digital Output Value

= =
=5 1S5
o
S o
S o
o o
= o

0 mA 10 mA 20 mA
Analog Input Current — Current Input

A/D Conversion Characteristics (Current Input 0~20 mA)

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 zA equals to digital
amount 1, but value less tan 5 A can't be converted. So abandon it.
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6) Program example

Distinction program of A/D conversion value (Analog input range: 4 ~20 mA)

a) Program explanation

- When digital value of channel 0 is the same or more than 2000 and the same or less than 3000, %QX0.0.0 is On
—-When digital value of channel 1 is the same or more than 2000 and the same or less than 3000, %QX0.0.1 is On
- When digital value of channel 2 is the same or more than 2000 and the same or less than 3000, %QX0.0.2 is On
— When digital value of channel 3 is the same or more than 2000 and the same or less than 3000, %QX0.0.3 is On

b) System configuration

(@)

Analog parameter settings

¢ Channel “0", “1”: voltage input (0~ 10VDC)
e Channel “2”, “3": current input (DC 4~ 20 mA)

x|

~Slot#1 ~Slot#2 ~Slot#3
Kind of Unit.  |aD 4Ch =] Kind ofUnit.  [~D ach =l Kind ofUnit  [&/D 4Ch =
ADChD ~ o rent Im AL ChD: & Current |D~2I3mA "'| A0 ChD: & Current Im
= \alt O~10% o valt I A~ vl [O-i69

Digital Walue Area:

I%MWMDD

Cigital Walue Area: %4104

|%MW41 08

Digital Walue Area:

AD Chl: O Current IU ~ IO -l
& olt 0-10v

I%MW41D1

Digital ¥alue Area:

& Current
Yol

AID Ch1 : 0-20mA =

(R R

I%MW41 05

UW

Digital Yalue Area:

AMD Ch1 - % Current |D~2IJmA 'l

i Yol -

I%MW41DQ

Digital Walue Area:

ADCh2: & Cument Iqmgump‘ vI

Cvat  Goqoy

I%MWMDQ

Digital Walue Area:

¥ Current

4~ 20mA g

(R R
I%MWMDS

AD Cha
" yalt

Digital Walue Area:

f* Current
£ Waolt

AD Ch2: 0-~20ms =

(S

|%MW41DE

Digital Walue Area:

AD Ch3: ¢ Current |D~2E|mA vI
= Waolt [ Ry

Hhfiti4 107

1

Digital Walue Area:

A0 CHE * Current ID ~ 20ms "l
- Waolt (e
|%MW411U

Digital Walue Area:

ADCh3: & Current |D~2IJmA '|
" Yolt [ [

I%MWM 11

Digital Walue Area;

o]

Cancel
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(b) System configuration

Main unit  A/D conversion module Expansion module

[\ -/ /o] j o} j

L a ]
W_
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7.2.3 D/A Conversion module

1) Performance specifications

The performance specifications of the analog output module are following.

Specifications
ltem
GT7F-DA2I G7F-DA2V
DC 0~20 mA (Load resistance 510Q)
Output Range DC4~20 mA (Load resistance 510Q) DC 0~ 10V (Load resistance 2 k&R ~ 1 MRQ)
Classified by GMWIN parameter settings
Digital input 12 bits (0 ~4000)
No. of channel 4 channels/1 module
Max. absolute output | DC +24 mA DC 12V
Maximum DCO~20 mA :5 LA (1/4000)
2.5 MV (1/4000)
resolution DC4~20 mA :6.25 A (1/3200)
Accuracy 10.5% (Full Scale)

Max. conversion speed

500us/all Ch + Scan time

‘ 1 ms/allCh + Scan time

No. of installation module

Max. 3

Photo coupler insulation between 1/O terminals and PLC power supply

Isolation (No isolation between channels)
Connect terminal 16 points terminal 2 of 8 points terminal
Internal current 20 mhA 15 mA

consumption
Voltage | DC 21.6 ~ 26.4V
External power | cyrrent
supply  |consump| 80 mA 90 mA
tion
Weight 280g 160g
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2) Names of parts and functions

The Names of parts and functions of the analog input module are following.

€)

)

a / /

G7F-DA2

PROGRAMMABLE

I

24V[24G L
i— Inout

© GIERAZY
— CONTROLLER
24V__|[CHOJCHI|[CH2|[CH3 PWR
2y BB |
@ T ITTTLLIT] @ | L
vo- [vi-Tvo-Tva
el
TR EEIEIE
® S —
@ > @
G7F-DA2I G7F - DA2V
No. Name Functions
® RUN LED Indicates the operating status of G7F-DA2I, G7F-DA2V
(@ | Analog output terminal | Analog current/voltage output terminal
External power supply .
©) terminal Supplies DC 24V
® Extension cable Cable to connect analog output module
@ Extension cable .
connector A connector to connect expansion cable
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3) Parameter setting

x
—Slot#1 —Slot#2 —Slot#3
Kind of Unit: kind of Unit: IDIA 4Ch-Current vl Kind of Unit: |DIA 4Ch-Current 'l
DIACHD o ment |0 ~20ms - DiA& ChO . = Current 0-20mA = D& Chi ;& Current 0-~20ma =
SRl LB o [sentpa100 Digital ¥alue Area; [sehwia104 Digital Value Area EE
[~ Dataclearwhen changed to §T [” Data clearwhen changed to 8T [~ Data clearwhen changed ta ST
DV Chl &+ Current |4~20mA vI DA Ch1 ;& Current Inuzump‘ v| DIt Chi - (= Current IDNQDmA -I
Digital Value Area: |%MW41D1 Digital Value Area; |%ru1w4105 Digital Walue Area: |%r-nw41ug
[~ Data clearwhen changed to ST [~ Dataclearwhen changed to 8T [~ Data clearwhen changed to ST
DuA ChZ: &% Current |4~ggmA ,[ Dia chz: & Current |D~20m__,A = DA Chz :  Current |u~2umA v|
Digital Walue Area: I%qu,']ﬂz Digital Value Area: |%r.,1w4195 Digital Value Area: |%MW411D
I™ Data clearwhen changed to 5T [~ Data clearwhen changed to 5T I” Data clearwhen changed to ST
Dis Ch3: (& Current |4~20mA "l DA Cha:  Current |D~EDmA v[ DiACh3: & Current |D~2IJmA v]
Digital Value Area: |%n-1w4103 Digital Value Area: |%MW41U? Digital Yalue Area: |%MW4111
[~ Data clearwhen changed to 5T [” Data clearwhen changed to 5T |_IBasclaiinion haitod 1wt
0K i Cancel |
—&nalog Unit #1
Kind of Unit

& Dfad Channel - corrent
D& 4 Channel - valt
 &4/D 4 channel

&0 DA4 mixing

R/ 4 Channel

D/schO: @& Curre |4~2[|m,q -]

Db ey e e e e - Data clear when changed to ST

. 1) Set PLC ST mode for each channel
D/eh1: @ Curre [0~ 20mA ] 2) Data clear when changed to PLC STOP mode (output value 0)

[w Data clear when changed to 5T

Dische: @ Currer|4 ~ 20md vl

[w Data clear when changed to 3T

D& ch3: & Currer[g = 20ma -

v Data clear when changed to 5T j
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4) Scaling function (for G7F-DA2I)

Scaling is the function that changes the offset and gain value for an easy operation.

4000 4000
800
0 0
0 mA 20 mA A A 20 mA
Resolution: 20 MA/4000 = 5 /A Resolution: 20 MA/3200 = 6.25 #A

o Changing method is as below.

(Digital input value x 3200)
4000

+800

Scaling conversion value =

Example) Digital value 1000 input in a range of 0 ~ 20 mA
o Before the scaling conversion (current range 0 ~ 20mA):

(Digital input valuex20) 1000x20

= 5mA
4000 4000
o After the scaling conversion (current range 4 ~ 20mA):
(Digital input valuex3200) 800 < 1000 x 3200 +800=1600 x5 I A = 8mA
4000 4000

5) Wiring

(1) Caution for wiring

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

o Wire is adopted with consideration about peripheral temperature and electric current allowance. For wire, thicker than
AWG22 (0.3 ) one is recommended.

o |f wire is put near to high temperature 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.

e Be sure to connect with care of polarity while connecting to external 24V DC power supply.

e 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.
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(2) Wiring
a) G7F-DA2| b) G7F-DA2V
CHO CHO
:* < T |  Les tanso0 Ve R ﬂmq "
— L V* L
P oo P aiD
: CH3 CH3
:+ ‘im | I Less than 510Q Ve .am- | I 2 kQ~1MQ
— L V_ \Z
*1 GND *1 a0

*1: Be sure to use two-core twisted shield wire.

REMARK

® The common grounding with other devices is not permitted when D/A conversion module is used as current

output type.
Device
Conversion | Q g
; l cis
D/A .

Conversion 12 Ij

+15V
T «— DC +24V 7
AGND 5 Conver ter o ov

-;—15V
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6) Digital/Analog conversion characteristics
(1) G7F-DA2I

a) 0~20mA output

20 mA

<z -
o f 3
5 fom £
g J 3 4 10005 24
o >
E l —5 | 10000 m —1—
1S3 g) i
T < 2000 2001 2002 2003 2004 2005
< 0 mA <
0 2000 4000 ——— Digital input

Digital input value

D/A conversion characteristics (Current output)
Digital amount 0 outputs analog amount OmA, 4000 does 20mA.Digital input 1 equals to 5 #A of analog amount.

b) 4~20mA output

20mA
® >
= (3]
S =
= e
= -—
E 12mA / =3
=¥ m a
3 /' 3| 1w 25"
g g ot |
g S 12000,
) g :
< i

2000 2001 2002 2003 2004 2005
4mA o
0 2000 4000 ———» Digital input
Digital input value

D/A conversion characteristics (Current output)

Digital amount 0 outputs analog amount 4mA, 4000 does 20mA.Digital input 1 equals to 6.25 #A of analog amount.

(2) G7F-DA2V

1o0v
()
g j=2]
(=2} o
© =
5 o
Q >
= B
s o 4 2
[=3 -
3 J' T——73| soos0 22"
g S L
g S 50025-Y,
e = :
<
2000 2001 2002 2003 2004 2005
ov o
0 2000 4000 ——— Digital input
Digital input value

D/A conversion characteristics (Current output)

Digital amount 0 outputs analog amount 0V, 4000 does 10V. Digital input 1 equals to 2.5mV of analog amount.
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7) Program example
(1) Program which controls speed of inverter by analog output current (or voltage) of 5 steps (0 ~ 20mA /0~10V)

a) Program explanation (0 channel of the expansion module no.1)
- When %QX0.0.0 is On, 2000(10 mA/5V) is output.
- When %QX0.0.1 is On, 2400(12 mA/6V) is output.
- When %QX0.0.2 is On, 2800(14 mA/7V) is output.
- When %QX0.0.3 is On, 3200(16 mA/8V) is output.
- When %QX0.0.4 is On, 3600(18 mA/9V) is output.

b) System configuration

Main unit  Analog output module Digital expansion module

N J /9]

|
L J L

c) Program
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7.2.4 Analog timer

1) Performance specification

The performance specifications of the analog timer module are following.

ltem

Specifications

Number of channels

4

Output value range

8 bits (Digital output range: 0 ~ 200)

value data register

Setting type Setting by variable resistance
Accuracy of timer +2.0% (Accuracy about max. value)
Internal current | 50 mA
consumption
Weight 2009
AT conversion Analog module #1 Analog module #2

Analog module #3

%MW4160~%MW4163

%MW4164~%MW4167

%MW4168~%MW4171

2) Names of parts and functions

(@)
1 |
[ ow | om | ce | i ]
® @
SICATZA
coNTROLLER o= @u
—| \\®
No. Name Function
Indicate the operating status of G7F-AT2A.
@ RUN LED On: normal operation
Off; DC 5V power off
® Channel Setting up the length of timer through variable resistance to every channel
@ | Extension cable| A cable to connect analog timer module
Extension cable
@ A connector to connect expansion cable
connector
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3) Program example

(1) Program

Program which controls on-delay time of output contact point within 0 to 200 ms by analog timer module. Timer TO00
starts to count and turns on %QX0.0.0 when it reaches the value of %MD100.

(2) System configuration

Main unit Analog timer module
N £ R
1] |: I_I
.% E
=" BT l—"\z
(3) Program
kd - Womwin 4 Wsource Wexample Wnoname00.src * - 0] x|
Variable Name| DataType [Memory Alluca Initial Value | Variable Kind Used Comments ﬂ
1 CURREMT W& :DINT =Autn= WAR &
2 INSTD FB Instance =Auto= SPAR 2 j
Row [ j
WIORDL_TD_ OWORD_TO TO0_TO_D
EMA0 WIORD TIHE 0RO
Row 1 ] = EH  EM EN BN EW BN
A0K0.0.0
Row 2 AMIMIE0 . INT DUTS.. SMDI000  #MD1000 . [M1 OUTS. 3WO1000  3MO1000 . (W1 OUT =
Row 3 — — I
Row 4 |
kI v
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7.2.5 RTD input module
1) Performance specification

The performance specifications of the RTD input module are following.

Item Specifications
Pt 100 (JIS C1640-1989, DIN 43760-1980

Connectable RTD JPt100((KS C1603-1991, JIS C1604-1981;
Temperature input | Pt100: -200 ~600°C (18.48 to 313.59Q2)

range JPt100:  -200 ~600°C (17.14 to 317.28Q))
Digital conversion value: 0 ~ 4,000
Detected temperature value: -2000~6000(one digit after point X 10)
Burn out detection Three wires at every channel has detection function respectively

Digital output

Accuracy +0.5% [Full Scale]
Maximum conversion 40 scan / all channel
speed

Temperature input point| 4 channel/ 1 module

No. of module Max. 3 modules
installation

Photo-coupler insulation between the input  terminal and the PLC power

Insulation supply (non-insulation between channels)

Connection terminal
block

Current consumption | 25 mA

External power| Voltage | DC 21.6 ~ 26.4V
supply | Current | 70 mA

Weight 2409

2 of 8 points terminal

2) Names of parts and functions

)

& No. Name Function
ExE2 S Indicates the operating status of G7F-
o ® RUN LED
P RD2A.
BlAl® RTD input _ _
noutlj ] “CHZ' - "CH @ : Terminal which connects Pt100 or JPt100
terminal
® External power | Supply external voltage DC 24V
@ G7F‘RD2A/ ® input terminal
' ES%GCR'/\MMABLL This cable is used to connect while RTD
CONTROLLER @ | Extension cable | ,
input module is used.
—| ,—11"‘—”—"—&"" I— ® Extension cable | The connector connects extension cable
Bl . 8 " connector | when extended module is used.

Bl
B [ [ [

@ ®

-/
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3) Parameter settings

—Slot#1
kind of Unit: |RID 4Ch v|
Cho: IPHDD v|
Digital Value: IOl {&E

......................................................

Temp. Detection Yalue: | %MW4120

Cht:

Dinital Value:

Digital Yalue Area;

Temp. Detection Walue: Fohinid1 21

i\

Ft100 I

" C

T3
=

S 4101

Ch:

Digital Value:

Digital ¥alue Area:

Temp. Detection Yalue: | % M4 22

itk

Pt100 x

(Ol

-
=

4102

Chi:

Digital Value:
Digital Yalue Area:

Temp. Detection Walue; |%MA4133

Ft100 b

J 4

@ C

-
.

%4103

1

4) Special data register

Select scale for digital value

Detected Digital conversion
Ch. Remark
Temperature value value
0 %MW4120 %MW4100
1 %MW4121 %MW4101
Analog module #1
2 %MW4122 %MW4102
3 %MW4123 %MW4103
0 %MW4124 %MW4104
1 %MW4125 %MW4105
Analog module #2
2 %MW4126 %MW4106
3 %MW4127 %MW4107
0 %MW4128 %MW4108
1 %MW4129 %MW4109
Analog module #3
2 %MW4130 %MW4110
3 %MW4131 %MW4111
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5) Error codes (%MW4140 ~ %MW4151)

Error codes are saved in order from %MW4140.

Error code Description Corrective action
0 Normal run status —

16(10h) | A disconnection detected | Fix the A disconnection between RTD input module and RTD.

17(11h) | B disconnection detected | Fix the A disconnection between RTD input module and RTD
b disconnection detected, | . . . .

18(120) | A and B disconnection F!x the b dlsconqectlon bgtween RTD input module and RTD. Or,

. Fix the A and B disconnection.

detected simultaneously.

19(13h) Temperature outside the | Correctly specify the type of the RTD, or use the temperature within
range the range (-200.0°C ~ 600.0°C)

6) Temperature conversion characteristics

The RTD input module, as shown below, linearlizes the non-linear characteristic resistance input of the RTD.

/ Characteristics between linearlized

/' . temperature and resistance
6000 e r s mmEEE R RN aEEssEsseeseEeeeseeaa e nan ey ( ) ‘
(600"C) i Characteristies between real
/*;— temperature and resistance
/o (=== )
t S
Temperature /
conversion e
value N
e
.~
L~
glf—"
18495~/ |100.00 measured — 313.59
4 resistance
............... value
-2000
(-200°C)
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7) Digital conversion value

The RTD input module, as shown below, outputs digital converted value of detected temperature value.
(Range 0 ~ 4000)

Digital conversion value

4000

/]

0 6000

-2000

Digital Conversion value = (Detected Temp. value+2000)/2

Example) Assume that Detected temperature value(D4980) is 2345, then real temperature = 234.5°C, and Digital
conversion value(D4770) is (2345+2000)/2 = 2172.

8) Burn-out detection function

The RTD input module has the function of burn-out detection on the Pt100, JPt100 or cable.
o As shown below, if disconnection occurs in the RTD or cable then a voltage outside the measurable range voltage is
inputted by the internal burn-out detection circuit and burn-out detection error code is generated.
o The RTD input module can detect disconnection for each channel. But, burn-out detection is possible only in the
channels enabled.
o If disconnection is detected in two or more wires, first, disconnection error code is generated by ‘b’ and then
disconnection error code is generated by ‘A’ or ‘b’ sequentially. If disconnection is detected simultaneously in ‘A’ and
‘B’, only disconnection error code is generated by ‘b’.

Connection .
Method Connection Example Remark
2-wire burn-out detection area - In 4-wire type, only all wires marked '2'
tvpe - i connected to the terminal block A are all
yp terminal block e RTD mutmodue | detected as disconnection then the A
®|® - A disconnection error can be detected.
o eted -
N @ @ N b
*2 FG
3-wire burn-out  detection
t ’ temind block of
In
ype termind bilock Ihzn;TD input rﬂnodme
............. ® ® A
gl heter (“}r !
NS
1@ | ® *2~_| FG
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4-wire

type

burn-out  detection

A

hl
termind block of

termind block the RTD input module

[
\ b

® S D

R NR®

No wiring

tirrrind block of
the RTD inpet sodulé

A
B
b

*1: Pt
*2: Shield wire

9) Wiring

(1) Caution for wiring

o 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.

o Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of

wire AWG22 (0.3 mm) is better.

o 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.
o Be sure to connect with care of polarity while connecting to external 24V DC power supply.

o 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

o Number of method of connection between Pt and RTD input module are three, that is, 2-wired type, 3-wired type and 4-w

wired type.

e The resistance of the wires used to connect Pt to RTD input module should be 10 Q or less per wire.
The same wire (in thickness, length, and kind, etc.) should be used for each channel.

Connection . . "
Method Connection Example Wire Conditions
2-wired type
) wire terminal block of
terminal
bogk " e N wire resistance < 10Q
531 i ® A 3 wire resistance< 10Q
J—{ ® B R wire resistance < 10Q
*1 ® b
FG . .
The difference between the resistance values
Swired bype of the wires D and @ : 1Q or less
terminal wire a1 The difference between the resistance values
block o input rodule of the wires @ and ® :1Qorless
® ® ! If\} A
® ® g l ] B The difference between the resistance values
® ® b of the wires 3 and @ : 1Q or less
1 ® | ® —)“_*_2& FG
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4-wired type

terminal

wire

A the RTD
block

tarminal block of

input module

JAY A
B

EWSUET

R B
VS DD

*2 _| FG

Method of Connection between Pt and RTD Input Module

*1: RTD (Pt100 or JPt1000)

*:2: Shielded wire - The shields of the RTD and shields of wire should be connected to the FG of the RTD input module.

The difference between the resistance values of the wires used should be 1 Q or less, or the accuracy shown

in 1) Performance specification could not be satisfied.

10) Program example

(1) A program for output of detected temperature value as a BCD value

a) Program explanation

The present A/D conversion value of the detected temperature value which is detected from the temperature-measuring
resistor Pt 100 is displayed on the BCD digital display by use of channel 0 of the temperature-measuring resistor input
module. The lamp turns on when the detected temperature value is a negative number and turns off when it is a positive

number

b) System configuration and parameter setting

—&nalog Unit #1
Kind of Unit

¢ D& 4 Channel - current
D& 4 Channal - volt
 A/0 4 channel

ch 0

digital value :

ch 1 [erim =]

digital walue : @& *C  F

i & X
digital value : = o F
ch 3 [Frion =]
digital value : i C  F

(%IX

o o—

Input condition

0.0.0)

COMo RTD input module

/=

Detected temperature

H

==

BC

segment

( %QX0.0.0~%QX0.0.7)

i

Turns on when temperature
/alue is negative (%QX0.0.8)
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c) Program
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7.3 Positioning Function

The DRT/DT type of GM7U series support 2 axes of positioning function. The purpose of positioning function is to transfer the
moving objects by setting speed from the current position and stop them on the setting position correctly. And it also control the
position of high precision by positioning pulse string signal as it is connected to various servo running devices or stepping motor

control running devices.

> Puse
a» < Direcion  ——
N2 Driver Motor
K7M-DRT/DTxxU
7.3.1 Specification
1) Performance specifications
ltems Specification
No. of control axis 2 axes
Control method PTP(Point-To-Point), Speed control
Control unit Pulse
Positioning data 20 data per each axis (Operation step No.: 1 ~ 20)
Positioning method Absolute / Incremental method
Address range -2,147,483,648 ~ 2,147,483,647
Speed Max. 100kpps ,  Speed settingrange : 5 ~ 100,000pps(unit of pulse)

Acceleration/ Operation pattern : Trapezoidal method

_— i

Positioning Decelerati thod Acceleration time : 0 ~ 10,000 ms(unit of 1ms)
eceleration mefno Deceleration time : 0~ 10,000 ms(unit of 1ms)

Backlash compensation | 0~ 1,000 Pulse

Bias speed 5 ~ 100,000pps
Speed limit 5 ~ 100,000pps
Operation mode End, Keep, Continuous operation
Operation method Single, Repeated operation
High speed | Speed settingrange: 5 ~ 100,000pps
Speed Low speed | Speed settingrange:5 ~ 100,000pps
Return to Dwell time Setting range : 0~10,000 ms
origin 1 Origin detection when approximate origin turns off
Method 2 Origin detection after deceleration when approximate origin turns on.
3 Origin detection by approximate origin
106 Speed High speed | Speed settingrange: 5 ~ 100,000pps
Low speed | Speed settingrange: 5 ~ 100,000pps
Period setting range: 1 ~ 20,000 ms
PWM Output

Duty setting range: 0 ~ 100%
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2) Output specification (QX0.0.0, QX0.0.1, @X0.0.2, QX0.0.3)

Signal Name Ra\t/i?t:;:d Load voltage range Max. load current Max. voltage drop during On
Positioning DC 12/24V DC 10.2~26.4V 100 mA DC 0.3V or less
(CW/CCw) Forward direction Reverse direction
ax000=1 I O I O
Qx0.0.2~.3

3) Names of wiring terminal

AC220V P40 P41 P42 P P44

FG | COMO

COM1 |COM2 | P43 |COM3

(@) (@

)

(@

(@

Stepping motor

®OBE @6 3@ 6 Motor driver
| | | | Direction pulse
COM
Pulse output — LILIL__
No. Terminal No. Name Usage
® QX0.0.0 Pulse output (Ch0) Pulse output terminal
® QX0.0.1 Pulse output (Ch1) Pulse output terminal
® QX0.0.2 Direction output (Ch0) Direction output terminal
< QX0.0.3 Direction output (Ch1) Direction output terminal
® COMO.COM1.COM2 Common Pulse output common terminal
® P 24V External 24V supply terminal

REMARK

Positioning function is sensitive to the external noise and should be handled with special care.
1) Be sure to use shielded twisted pair cables. Also provide Class 3 grounding
2) Do not run a twisted pair cable in parallel with power cables or other I/O lines which may generate noise
3) Before applying a power source for pulse generator, be sure to use a noise-protected power supply

7-78




Chmﬁer?.UsageofVaHousFuncﬂons

4) Internal circuit and wiring example

circu

_____

1€ & P - Power supply (DC 12/24V)

k D QX0.0.0 — Pulse output (Ch0)

Syn ’
[ COMO - Output common 0

it

i | > QX0.0.1- Pulse output (Ch1)
- mE)

| Internal > COM1 - Output common 1
i (7]

? QX0.0.2 - Direction output (Ch0)

QX0.0.3 - Direction output (Ch1)

© COM2 - Output common 2

AP

Motor driver [
For Ch0
(24V)

-~

Internal

circuit

_______

G

QXO.O.OS; Pulse output (Ch0)

QXO.0.163 Pulse output (Ch1)

COM1
QX0.0.2| | Direction outpuj(CR0)

[\
14N

QK0.0.3[ | Direction pulse(Ch1)

<
i &
:AE_@ COMO| Output common 0

| Motor driver [
For Ch1
(24V)

DC 24V

y 4
‘ COM2| 1
- 10+
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7.3.2 Positioning function

1) Positioning function

Positioning Control includes position control, speed control.

(1) Position control
Positioning control from start address (present stopped position) to goal address (transfer amount) for the assigned axis

A) Control by Absolute method (Absolute coordinate)
(@ Positioning control from start address to goal address (the address assigned by positioning data).
(® Positioning control is carried out based on the address assigned (origin address) by return to origin.
(© Transfer direction shall be determined by start address and goal address.
o Start address < Goal address : forward direction positioning
o Start address > Goal address : reverse direction positioning

Example] When Start address is 1000 and goal address is 8000, this will be forward direction and transfer amount

shall be 7000 (7000=8000-1000).

| + | | | | | | | |
I I I I I I I I I
Transfer amount :7000 =I

Goal address

L
<

f
Start address

o Parameter setting

Dwell time (ms)

100

Goal address
8,000

Coordinate
Absolute

ltems of positioning data | Step No.
Setting 1

Operation method
Single

Speed (pps)
5,000

B) Control by Incremental method (Relative coordinate)
@ Positioning control as much as the goal transfer amount from start address.
® Transfer direction shall be determined by the sign of transfer amount.
o When transfer direction is (+) or no sign : forward direction (address increase) positioning
o When transfer direction is (-) : reverse direction (address decrease) positioning

Start Adfress

Normal <

» Reverse

]
Transfer direction when transfer amount (-)

I
Transfer direction when transfer amount (+)

Example) When start address is 5000 and goal address is -7000, this will be reverse direction and positioning will be at

the point of 2000
-2000 0 5000

| | |

I I I
4 Reverse positioning control (transfer amount-7000) 4
[ >

Goal address Start address
o Parameter settin
ltems of positioning data | Step No. | Coordinate Operation mode | Operation method | Goal address | Speed(pps) | Dwell time(ms)
Setting 1 Incremental End Single -7,000 5,000 100
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(2) Speed Control (Uniform Speed Operation)

o This controls the speed by the setting speed until deceleration stop command(POSCTR) is entered after execution by
POSVEL command..
o The speed can be changed by the speed override instruction(POSSOR)
o Speed control contains 2 types of start method : Forward direction start and Reverse direction start.
- Forward direction : when position address is positive number (+) (“0” included)
- Reverse direction : when position address is negative number (-)

Forward direction Reverse direction
Set second operand of POSVEL instructionto 0 | Set second operand of POSVEL instruction to 1

o Timing diagram

Sp‘Fed
Setting speed |------------

Dwell time

! : ! > Time
' On

Speed control command
(POSVEL)

o
=1

Deceleration stop command ;
(POSCTR) : :

Please refer to the section ‘POSVEL' for details.

(3) Synchronization control

o After the execution of POSSYNC, the HSC input pulse speed is synchronized by the designated synchronization
scale.

o Scale can be changed during the execution.

o Setting range: 0 ~ 100%

Positioning speed

Scale =
HSC input speed
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o Execution timing

Example) Execute POSSYNC function block by 50% of speed

Speed
A
""" 35 KHZ | - cmm oo b e
HSC input speed z 5 K
Output speed 20 KHz 7 4
Lo e
/
Time
A i
POSSYNC on |
(HSCST) 1
HSC Function on

2) Operation pattern

o Operation pattern describes various configuration for how to operate the positioning data using several operation step no
and how to determine the speed of position data.
o Operation mode types are as follows

Operation mode Remark
End One operation step is executed with one start command
Keep When one operation step has over, executes next operation step without additional start command
Continuous When one operation step has over, executes next operation step without Deceleration.

o Operation methods are as follows.

Operation method Remark
Single When one operation step is over, executes next operation step No. automatically
Repeat When one operation step is over, executes assigned step No. repeatedly

o Step No. can be assigned within 1 ~ 20

Items of parameter | Step No. | Coordinate Op::(r)ztéon Orgggﬁggn Address Speed(pps) Dw(enl1lst;me
End . -2.147,483,648 5 0
stmg | -2 | ot | ke | - - -
Continuous P 2,147,483,647 100,000 10,000
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3) Operation mode

(1) End operation

A) With one time start command (rising edge of POSIST command), the positioning to the goal position is executed and
the positioning shall be completed at the same time as the dwell time proceeds.

B) This operation mode can be used as last positioning data of pattern operation.

C) Operation direction shall be determined by position address.

D) Operation action is trapezoid type operation that has acceleration, constant, deceleration section according to the
setting speed and position data.

Speed

Dwell time

Time

Start command
(POSIST)

[Example] End operation

Speed

Operation

Operation
stepno.: 3

step no.: 1

Operation Operation
step no.: 2 step no.: 4 Time

X LA i W i W

Start command ' i — —1

o Parameter setting

No. of program Step ) Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1 1 Absolute End Single 10,000 50,000 0
2 2 Absolute End Single 20,000 20,000 0
3 3 Absolute End Single 30,000 50,000 0
4 4 Absolute End Single 40,000 20,000 0
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(2) Keep operation

A) With one time Start command (POSIST), the positioning to the goal position of operation step is executed and the
positioning shall be completed at the same time as dwell time proceeds and without additional start command, the
positioning of operation step for (current operation step no. +1) shall be done.

B) Keep operation mode is available to execute several operation step in order.

C) Operation direction shall be determined by position address.

[ Example ] Keep operation

Speed

Operation step 1 /operation step 2 \ Operation step 1 /Operation step 2 \ Time
Lon O\ O\ . |
1 1 \ 1 | I 1
Start command ' R 1 K 1
\

(POSIST)
Dwell time Dwell time
o Parameter setting
No. of program Step , Operation Speed Dwell time
Coordinate Goal address
start command No. method (pps) (ms)
1 1 Absolute Single 10,000 50,000 10
2 Absolute Single 20,000 20,000 10
3 Absolute Single 30,000 50,000 0
2 4 Absolute Single 40,000 20,000 0
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(3) Continuous Operation

A)

With one time Start command (rising edge of POSIST command), the positioning for operation step set by continuous
operation mode is executed to the goal position without stop and the positioning shall be completed at the same time

as dwell time proceeds.
If you want to operate with the position and speed of next step before the operation step that is active currently
reaches the goal position, the operation by Next Move continuous operation command is available.
With Next Move continuous operation command, the operation in the acceleration, constant speed, deceleration
section of Continuous operation is available.

Operation direction shall be determined by position address and should be same direction. If operation direction is not

same, error occurs(Refer to 7.3.5 error flags)

[ Example ] Continuous operation

Speed

Operation step1

Operation step 2

Dwell time

On . Vo
Start command : P
(POSIST)
o Parameter setting
No. of program Step ) Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1 1 Absolute | Continuous Single 10,000 50,000 10
2 Absolute End Single 20,000 20,000 10
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4) Operation method

(1) Repeat operation

A) With one time start command, the positioning to the goal position is executed and the positioning shall be completed at
the same time as the dwell time proceeds.

B) The operation type of Repeat operation mode is same as that of Single operation but the different thing is to determine
next operation by operation step no. assigned by repeat step no. change command after positioning completion of
Repeat operation mode.

C) Operation direction shall be determined by position address.

[Example] Repeat pattern

Speed

Operation step 1 Operation step 1

. /O eration step 2 \ )
‘/ Operation step 2 \. 4 P P - Time

4 Y N N

Start command
(POSIST)

o Parameter setting

No. of program Step i Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1,3 1 Incremental End Single 10,000 50,000 0
24 2 Incremental End Repeat 1 20,000 20,000 0
3 Absolute End Single 30,000 50,000 0
4 Absolute End Single 40,000 20,000 0

— In this case, Operation step 3, 4 does not start.
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5) Positioning start

(1) Direct start (POSDST)
o This is used to operate directly by setting the axis, goal position address, operation speed without parameter setting.

o Refer to the section ‘POSDSST’ for details.

(2) Indirect start (POSIST)
o This is used to operate by setting the operation step no. by parameter.

o Refer to the section POSIST for details.

(3) Speed control start (POSVEL)
o This is used to operate directly by setting the axis, direction, operation speed without parameter setting.

o The speed can be changed by the speed override instruction(POSSOR)
o Refer to the section POSVEL for details.

6) Positioning stop

(1) Deceleration stop (POSCTR)
o If encounters deceleration stop command during operation, it stop operation after deceleration.
e In case of deceleration stop by deceleration stop command in acceleration or constant speed section, starts to operate

current operation step again by Start command and operation step
e In case of deceleration stop by deceleration stop command in deceleration speed section, starts to operate ‘current

operation step+1’ again by Start command and operation step
o Refer to the section POSCTR for details.

(2) Emergency stop (POSCTR)
o |f encounters emergency stop command during operation, it stops operation without deceleration.

» When emergency stop has occurs, emergency stop error and output disable flag are set.
o Error and output disable flag should be reset by error reset command of POSCTR for re-start operation

o Refer to the section POSCTR for details.
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7) Return to origin (POSORG : Rising edge 1)

e Return to Origin (homing) is carried out to confirm the origin of the machine when applying the power.
e In case of Return to Origin, it is required to set Return to Origin parameter for each axis.
o |f the origin position is determined by origin return, the origin detection signal is not recognized during positioning operation.

(1) Origin return method
o Method by approximate origin (approach DOG)
- Origin return processing method by approximate origin (approach DOG) has 3 kinds of method as follows.
(A) Origin detection when approximate origin turns off
(B) Origin detection after deceleration when approximate origin turns on
(C) Origin detection by approximate origin

o The items that effects to the origin return from parameter are as follows.
(A) Origin return speed (high speed, low speed)
(B) Origin return dwell time

(2) Origin Detection when Approximate origin turns off
This is the method using the approximate origin and origin signal and the action by origin return command(POSORG) is as
follows.
(A) It accelerates to the setting origin return direction and acts by origin return high speed.
(B) Inthis case, if approximate origin as external input is entered, it decelerates and acts by origin return low speed.
(C) I origin signal as external input is entered after the approximate origin signal has changed from "On” to “Off’, it stops.

Speed

A Deceleration when approximate return “ON”

Origin return high speed L

Origin return low speed

.‘ »Time
K \Transfer amount after approximate origin “ON”

While the approximate origin “ON”",
the origin will not be determined by
the origin signal.

Approximate origin signal

]
|
)
Origin signal ! ﬂ ﬂ

1 rotation of SERVO motor (PG1 rotation)

>

“am -

Origin return
command
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(3) Origin Detection after Deceleration when Approximate origin turns on
This is the method using the approximate origin and origin signal and the action by origin return command is as follows.
(A) It accelerates to the setting origin return direction and acts by origin return high speed.
(B) In this case, if approximate origin as external input is entered, it decelerates and acts by origin return low speed.
(C) If encounters the origin signal as external input signal while the origin return low speed is active, the origin shall be
determined and it stops.

Speed
4 Deceleration when approximate return “ON”

Origin return high speed

Origin return low speed

»Time
\ Transfer amount after approximate origin “ON”

\

|

1

'
Approximate X \

When origin return speed decelerates
origin signal : by approximate origin, the origin will
ﬂ not be determined by the origin signal.

1 rotation of SERVO motor (PG1 rotation)

Origin signal

Origin return
command

R il Gt

(4) Origin Detection by approximate origin
This is the method using the approximate origin signal only.

Normal rotation 4 o ) " ) L
Direction conversion at the rising edge of approximate origin signal

Origin return high speed Direction conversion at the falling edge of approximate origin signal

Origin return low speed

— Tine
N\

Origin determination

<

1
1
1
1
1
1
1
1
1
|
1
Reverse rotation Y !
1
1
1

1
1
1
1
1
|
1
External input high limit

Origin return
command

Origin determined
state
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8) JOG Operation (POSJOG : Level input)
(1) JOG operation

o Carries out the positioning control by Jog command(POSJOG).
o Carries out the monitoring when the positioning acts by JOG command and the position address is changed.
o This is used when acting without origin determination.

(2) Acceleration/Deceleration Processing and Jog speed

(A) The acceleration/deceleration processing is controlled based on the setting time of JOG acceleration/ deceleration
time from parameter setting.

e Jog high speed operation : operation pattern with acceleration/deceleration

/N .

e Jog low speed operation : operation pattern without acceleration/deceleration

Speed

Speed

Time

(B) If speed operand of POSJOG command as device not constant, JOG speed can be changed from low speed to high
speed or high speed to low speed during operation

(C) If Jog speed is set out of the setting range, error will occur and the operation does not work.

) Jog high speed operation 5~100,000 pps . .
Setting range (Setting unit :1pps)
Jog low speed operation 5~100,000 pps

9) Speed Override Command(POSSOR : Rising edge 7))
o This is used to change the operation speed from operation data of step no. in operation of each axis
o This command is used only in Acceleration and Constant speed section from operation pattern.
o Setting range is 5 ~ 100,000

o This command can be used in position control and speed control.

If POSSOR is executed in deceleration section, error code H44 will occur and continues operation
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10) External Input Stroke High / Low Limit

o External input stroke limit includes External input high limit signal and External input low limit signal.

e This is used to stop the positioning function promptly before reaching Stroke limit/Stroke End of the Driver by installing the
stroke limit inside Stroke limit/Stroke end of the Driver.

o If it deviates the high limit, Error H53 will occur and if it deviates the low limit, Error H54 will occur.

o External input stroke limit can be setin GMWIN parameter

o High/Low limit input contact point is fixed to P0,P1 for chO and P2,P3 for ch1.

High
3 The range available to positioning

»!
< »

Stopper o Stopper
¢ \ Transfer direction Transfer direction | ¢
: Start  Start 1
H " - |

Immediate stop when Immediate stop when
Detecting the high limit Detecting the low limit
Limit switch Limit switch

GM7U

LO\IN

Driver

o |f positioning module stops out of the range available to control, the positioning operation does not work.
If it stops by external input stroke limit detection, move within the range of positioning module available to control by
manual operation (Jog operation).

o As external input stroke high/low limit error is detected by the edge of positioning module, it is available to release the
output prohibit out of stroke range and carry out manual operation.

o The flags related with external input stroke limit are as followings.
- %1X0.0.0 (Ch0) Off : External input stroke Low limit has not detected, On : External input stroke Low limit has detected
- %1X0.0.1 (Ch0) Off : External input stroke High limit has not detected, On : External input stroke High limit has detected
- %1X0.0.2 (Ch1) Off : External input stroke Low limit has not detected, On : External input stroke Low limit has detected
- %1X0.0.3 (Ch1) Off : External input stroke High limit has not detected, On : External input stroke High limit has detected

If external input stroke High/Low limit signal is occur during origin return, it stops operation immediately,
Then, changes direction and continues origin return operation.

11) M Code (After mode)

This is the mode that sets M Code Set bit when the M Code Enable bit is On after completing the positioning.
To operate the next step, the M Code Set bit must be reset.

o Special relays are as follow.

Area Description Remark
0 bit of %MW4319 M Code Enable Bit (Ch0) Set M Code when itis On
1 bit of %MW4319 M Code Set Bit (Ch0) Set when the positioning is completed
0 bit of %MW4519 M Code Enable Bit (Ch1) Set M Code when itis On
1 bit of %MW4519 M Code Set Bit (Ch1) Set when the positioning is completed
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o Timing chart

1) Without M Code output

Go-on operation End operation
Indirect operation
Completion flag | |
Current step Step M Step N
2) With M Code output
Go-on operation End operation
Indirect start
Completion flag _I ]

Current step Step M

Step N

%MW4319.0 J

%MW4319.1
[ Reset in the pbroaram ]
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12) Error and Output Prohibition

o Error includes Light failure error and Heavy failure error.

o |f light failure error occurs, the positioning operation will continue and only error will occur.

« In case of heavy failure error, if the error is not cleared, it is not available to carry out the positioning operation. And if the
heavy failure error occurs during operation, the operation will stop.

o If external high/low limit, external emergency stop during the positioning operation are detected during the positioning
operation, it stops promptly and becomes the pulse output prohibition status. Thus it is required to release the pulse

output prohibition by Error reset command (POSCTR)
o For further information, please refer to Error code list .

7.3.3 Positioning parameter and operation data

1) Positioning parameter

o Positioning parameter setting
o Parameter should be assigned for each axis

~Ch D

~Ch1

Acser“'r'i'r&‘e ] ms { 0-10,000 0 Diga)

*
s,

o
0

Stred Limit[T00000 e ( 510,000 07 D-45%4)

D
0
N .
- o
.....

Decel Tme B0 ms (0000001 Aveal ™,
§ Backlash comp |[I pulse ( 0-1,000 Or D Area)
Bias Speed |5 pps (5-100,000 Or D Area)

Accel Time ] ms (0-10,000 0r [ Area)

| Ecel Time IEDU ms { 0-10,000 0r D &rea

Backlash comp |U pulse ( 0-1,000 0r D Area)
Bias Speed |5 pps ( B-100,000 Or D Area)
Speed Limit |00 pps ( 5-100,000 Or D Area)

~Origin Return

Ol & D0GHOME(OFF) DOG  P{00R)
Retum
i  DOGHOMECON)

" Approimated Contact

High Speed IEDIJD pps (5-100,000 Or D Area)
Low Speed |SDIJ pps { 5-100,000 Or D Area)
Dwell Time |U =1 ms { (-10,000 Or D &rea)

HOME P(004)

~(rigin Return

Qrigin -~ * DOG/HOME(OFF) DoG  POOOR)
;e;yhrgd £ DOG/HOME(ON) HOME  P(OCE)
" Approximated Contact

High Speed {5000 pps ( 5-100.000 Or D Area)
Low Speed |5DU pps { 5-100,000 Or D Area)
Dwell Time ||J =1 ms { (-10,000 Or D &rea)

~J0G Speed

High |50IJD pps { 5100000 0r D Area)
Low |1UIJD pps  5-100,000 Or D Area)

~J03 Speed

High |5nnu ops (5-100,000 Or D1 &rea)
Low |IUUEI pps { 5-100,000 Or D Area)

[~ External Input Limit Enable Loy it (P00}

High lirnit (PO0T)
Data Entry |

I~ External Input Limit Enable  Low limit {P002)

High lirnit (PO03)
Data Entry |

~_

Basic parameter
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(1) Basic parameter

a00

Accel Time (Fhivtia3007:

Cecel Time (S6hYY4301]: 500

Bias Speed (%mMD2152;

Speed Limit (%MD2153):

s {0-10,000
s {0-10,000

Backlash comp (%MyW43025; I':' pulse { 0-1,000}
|5 pps {5-100,000)
W pps ( 5-100,000 )

(A) Acceleration/Deceleration time

e This is applied at the starting/ending point of positioning operation, return to origin high speed, and JOG high speed

operation

o The setting range is 0 ~ 10,000 (unit: 1ms) for each axis.

o When set to zero, operates constant speed.

(® Acceleration time : the time required to reach from speed “0"(stop state) to the speed limit which is set by
parameter. In case of using BIAS, it is the time required to reach from the bias speed to the speed limit which is

set by parameter.

(@ Deceleration time : the time required to reach from the speed limit set by parameter to the speed “0”(stop state).
In case of using BIAS, it is the time required to reach from the speed limit set by parameter to the setting bias

speed.
Speed (Speed limit
A — o ————— .
/ \
/ \
/ \ .
/ [(Settmg speed
a Actual
| deceleration time
/'/“
]
|
' Actual acceleration time Time
: | >
+—> < >
Acceleration Deceleration
time _ time

- Speed limit : max. speed available
to set for positioning operation at
the parameter of GMWIN.

- Setting speed : speed value of
operation data that position data
operates actually.

- Actual acceleration time : the time
required to reach from speed
“0"(stop state) to the speed value
which is set by operation data.

- Actual deceleration time : the time
required to reach from the speed
value set by operation data to
speed

7-94




Chapter 7. Usage of Various Functions

(B) Backlash Compensation Amount
o The tolerance that the machine does not work by the wear when the rotation direction changes in case that a gear,

screw etc is combined to run at the motor axle, is called as ‘Backlash”.
Therefore, when you change the rotation direction, it is required to add the backlash compensation amount to the
positioning amount for output.

o The setting range is 0 ~ 1,000(unit: Pulse) at each axis.

o If the position moved 1m to the right and again 1m to the left, it is not possible to reach the original position by
backlash. At this time, it is required to add backlash compensation amount.

%
A 1m movement right side (normal) Direction change
] 1m movement left side (reverse) Backlash
L 7 p .
Transfer amount including Backlash compensation amount

A < >

A4

Racklash

(C) Bias Speed
o As the stepping motor has unstable torque near zero speed, the start speed shall be set in the beginning of operation
in command to smooth the rotation of motor and reduce the positioning time. The speed to be set at this time is called
“Bias Speed”.
o The setting range is 5~ 10,000(unit: 1pps) at each axis.
o Bias speed shall be used for the main axis of
(D positioning operation by setting command,
(@ origin return operation,
3 JOG operation.

Sp%ed

Speed limit
Bias speed Positioning speed Y

; U £
setting action 7 Origin return speed N\ ] _
JOG Speed ERY ‘\ﬁ BI?S speed not-setting
' action

y Interpolation operation
s f speed AN

N\

Bias speedv Time

A

Acceleration Deceleration
time _ time

< > <

>

(D) Speed Limit
o max. Speed available to set for positioning operation.
o The setting range is 5~100,000 (unit : 1pps).
o The operation speed of positioning operation, origin return speed and Jog operation speed is influenced by speed
limit and if they are set as higher value than speed limit, error will occur.
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(2) Origin return parameter
—Crigin Return

Origin~ © DOGHOME(OFF)  DOG (%[X0.0.5)

REWM  ~ DOGHOME(ON)  HOME (%IX0.0.4)
Method

= Approximated Contact

High Speed (%MD2154); |5'JUU pps (5-100,0003

Low Speed (%MD2155):;  [500 pps (51000000

Crwvell Tirne (% w431 20 IEI = ms (0-10,000

(A) Origin return method
o For the details, please refer to ‘7) Return to Origin’ in chapter 7.3.2

(B) DOG, origin signal

Ch0 Ch1
DOG 1X0.0.5 1X0.0.7
Origin 1X0.0.4 1X0.0.6

(C) Origin return speed
o The speed when returning to the origin by origin return command : high speed and low speed

» When setting the origin return speed, it should be “speed limit = origin return high speed = origin return low

speed = bias speed”.

(@ Origin return high speed

o The speed that acts to the constant speed section via acceleration section by origin return command.
o Origin return-high speed setting range : 5 ~ 100,000(unit: 1pps)

(2 Origin return-Low speed

e The speed that acts to the constant speed section via deceleration section by origin return command.
o Origin return-low speed setting range : 5 ~ 100,000(unit: 1pps)

When setting the origin return speed, it is recommended to set the origin return-low speed as low speed as
possible. If setting the low speed as “too fast”, it may cause the incorrect origin signal detection.

(D) Dwell Time
o This is the time needed to maintain the precise stop accuracy of SERVO motor when using the SERVO motor for

positioning.

e Practically, Dwell time is the time needed to remove the residual pulse of deviation counter after completion of
positioning and especially Dwell time when returning to the origin is called as “origin return dwell time”.

o Setting range of Origin return dwell time: 0 ~ 10,000(unit: 1 ms)
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(3) JOG speed
JOG Speed
High (%MD21573; IEDUU pps (5-100,000)
Lo (%MD2158): |1unn pps (5-100,000)
(A) JOG High Speed

¢ JOG high speed operation has operation pattern as acceleration, constant speed, deceleration section. Therefore,

acceleration section and deceleration section is controlled by JOG acceleration/deceleration time.
¢ JOG high speed setting range : 5 ~ 100,000(unit; 1pps)
(notices when setting the high speed : Bias speed < Jog high speed < Speed limit)

(B) JOG Low Speed
¢ JOG low speed operation has only constant speed operation pattern.
¢ JOG low speed setting range : 5~ 100,000 (unit: 1pps)

2) Positioning parameter

Here describes Positioning parameter

X

Step Mu... I Coordin... | cneratin | method | Reneat | Arrress | sneed | Cravell Ti...

FY=r=g P osition Output Edit . x| 0
2 ABS —Coordinates Pattern o
3 ABS 0
4 ABS g ¥ END " KEEP  CONT o
5 ABS NG 1]
G ABS 1]
7 ApS Wethod 0
8 ABS + Single i}
q ABS , ]
10 ARS {" Repeat  RepeatStep:  sppwid3zs |0 i1 -20) 0
11 ABS 0
12 ABS 1]
L E (-2,147 483,648 - 2,147,483,647) .
15 ABS o
16 ABS Speed: %MO21 61 ID ppe (5-100,000) 0
17 ABS 0
18 ABS Dwvell: o WA 324 ID rnE ¢0-10,0000% o
19 ABS 1]
20 ABS 1]

ITI Cancel |
Edit | Delete | 014 | Cancel
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(1) Step No.
o The setting range of positioning data as serial no.is 1 ~ 20.

If step No. set to 0, operating step increase to next step automatically when current operation step finished

(2) Coordinate
« The coordinate of position data includes |Absolute| and Incremental

(A) Absolute Coordinate (Control by Absolute method)
(D This carries out the positioning control from the current position to the goal position (the goal position assigned by

positioning data).

(@ Positioning control is carried out based on the assigned position of origin return or POSPRS command
(origin address).

(@ Transfer direction shall be determined by the current position and goal position.
- Start position < Goal position : forward direction positioning

- Start position > Goal position : reverse direction positioning

(B) Relative Coordinate (Control by Incremental method)
(¥ This carries out the positioning control as much as goal transfer amount from the current position.
(2 Transfer direction shall be determined by the sign of transfer amount.
- When transfer direction is (+) or no sign : normal direction positioning (position increase direction)

- When transfer direction is ( - ) : reverse direction positioning (position decrease direction)

Current position

v

Revers » Normal

@
A

>

Transfer direction when transfer amount is (+) Transfer direction when transfer amount is (-)

(3) Operation Mode (End / Keep / Continuous)
e Operation Mode is divided into following three kinds.
o For the details, please refer to ‘3) Operation mode’ in chapter 7.3.2

Control method Operation mode
End
Position control Keep
Continuous

(4) Operation Method (Single/Repeat)

e Select operation method : Single operation or Repeat operation.
o For the details, please refer to ‘4) Operation method’ in chapter 7.3.2.
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Control method Operation method
Single

Position control

Repeat

(5) Positioning Address
o This is the area to set the transfer amount of position data as “positioning address”.
o The setting range is —2,147,483,648 ~ 2,147,483,647(setting unit: Pulse).
o The change of position address value is available when assigned by D area

(6) Speed
e Operation speed can be assigned for each operation step No.
o Setting range of operation speed : 5 ~ 100,000( Setting unit: 1pps )
e The change of speed value is available when assigned by D area

(7) Dwell Time
e This is the waiting time before carrying out the next positioning operation after completing one positioning operation.
e Settingrange is 0 ~ 10,000 (setting unit : 1 ms).
e Especially, in case of using SERVO motor, this is the data to set the waiting time by the stable stop state as positioning
module is in the stop state but actual SERVO motor does not reach to the goal position or in transition state.
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7.3.4 Instructions

1) Positioning Indirect start (POSIST)

Function block Description

[HETH
POSIET REQ: Executes POSIST function block
_BOOL . RED DONE= _BOOL | | Input | CH: Sets the channel (0 ~ 1)

PT_NO: Sets the start pattern no. (0 ~ 20)
_USINT S CH  STAT.. _USINT

USINT . PT_NM DONE: Turns On after the function block is executed without error, and
0 turns Off if an error occurs or there is no execution command.

OUtPUt | STAT. Displays error status

(1) Functions
* When input condition turns on, corresponding positioning control starts from assigned step No.
o Positioning operation is edge triggered.

(2) Example program

o When input condition(%MX000) turns on, Ch.0 starts positioning from Step no.1

Variabhle Name| Data Type Memuwnllucaﬂ Initial Yalue
1 IMSTO FB Instance =Auto= 5
1] | i
[MsTT N
A LA POS ST
Fow 0[] - RE0 DOH
Fiow 1 1 +CH  3Th
Fow 2 1 .PT_N
I
Fow 3
| 2 P
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2) JOG Operation (POSJOG)

Function block Description
[HSTE
POS.J0G REQ: Executes POJOG function block
-BO0L - REQ DONE=_BOOL ) |\t | CH: Sets the channel (0~ 1)
DIR: Direction ( 0 : Forward, 1: Backward)
LUSINT . CH STAT. _USINT VEL: Velocity (0 : Low speed,1: High speed)

_BOOL . OIR

DONE: Turns On after the function block is executed without error, and

ROOL . VEL Output turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions
o When input condition turns on, corresponding Ch. Starts JOG operation.
o [f input condition turns off, corresponding Ch stops JOG operation.

o The speed can be changed during operation but the direction can’t be changed.

(2) Example program
» When input condition (%MX000) turns on, Ch.1 starts JOG operation by designated direction (M0001) and speed (M0002)
o When input condition(%MX000) turns off, Ch.1 stops JOG operation.

kd cgmwin deWsourceWposWnoname I::: 10| x|
Variable Name| Data Type |Memory Allucaﬂ Initial Yalue
1 [MSTO FE Instance =Autn=
4| | i
[RETT =~
SMH0 FOSJ0G
Row 0 |——] & RE0 DOONES
Row 1 ] .CH  STAT..
Row 2 0 .OIR
Row 3 0 .YEL
Row 4 |
4] | W
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3) Positioning Control Instruction (POSCTR)

Function block

Description

REQ: Executes POSCTR function block
CH: Sets the channel (0 ~ 1)
CONT: Sets Control command

(0: Deceleration stop 1:Emergency stop 2: Error reset)

[HaTY
POSCTR Input
_BOOL . REQ DOWE. _BOOL
_USINT . CH STAT. _USINT
_USTHT . COMWT
Output

DONE: Turns On after the function block is executed without error, and
turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

o Operates designated control operation at the rising edge of input condition.

- Deceleration stop : Stops positioning after deceleration

- Emergency stop : Stops positioning immediately without deceleration

- Error Reset : Resets occurred error and output prohibition signal.

(2) Example program

o When input condition (%MX000) turns on, Ch.1 stops positioning after deceleration.

kd ctgmwin dettsourcettposttnonamell 10| x|

Variahle Hame Data Type

Memory Allucaﬂ Initial Walue

IMSTO FH Instance

1
4] |

=Auto= i
i

[H=10
W0 POSCTR
Fow 0 [=] == RE0 DOKE-

Fow 1 0 .CH STaT.
Row 2 0 . COWT
Fow 3

5

7-102




Chapter 7. Usag_;e of Various Functions

4) Current position preset (POSPRS)

Function block

Description

_BOOL

LS IHT

_OIHT

REQ: Executes POSPRS function block
CH: Sets the channel (0 ~ 1)
PV_VAL: Sets reset value
(-2,147,483,648 ~ 2,147,483,647)

[NsT10
POSPRS
. REQ DOWE-  _EOOL Input
.CH  STAT.. _USINT
YW
AL
Output

DONE: Turns On after the function block is executed without error, and
turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

o Current address is changed to preset value at the rising edge of input condition.

(2) Example

program

» When input condition (%MX000) turns on, Address of Ch.0 is changed to 100,000.

k4 ciamwin detsourcettpositnonameno.s =10 x|
Variable Name| Data Type |Memory Allucaﬂ Inttial Yalue
1 IMSTO FB Instance =Auto=
1] | i
[HaTT -
AMRD POSPRS
Row 0 |—] & RE0 DOONE.
Row 1 0 .CH STAT.
Row 2 100000 & PY_Y
hl
Row 3
1 | v 4
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5) PWM output (PWM)

- Pulse Width Modulation output

Function block

Description

_UISIHT .

_UIHT .

_UINT .

[MT14
Pl
_BOOL . REQ DONE-  _BOOL
Input
CH STAT. _USINT
FRED
ouTY Output

REQ: Executes PWM function block

CH: Sets the channel (0 ~ 1)

FREQ : Sets PWM output period (1 ~ 20,000ms)
DUTY : Sets Off Duty (0 ~ 100%)

DONE: Turns On after the function block is executed without error, and
turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

o When input condition turns on, the period pulse is outputted which is set at FREG.

o Duty ratio of pulses is assigned by the set value at DUTY

o When input condition turns off, PWM operation stops

(2) Example program
o When input condition (%MX000) turns on, output pulse is as below.

Kd cramwin detsource'ttpositnonamel - 1Ol =|
Yariable Name| Data Type |Memory Allucaﬂ Initial Yalue
1 INSTO FB Instance =Auto=
1] | i
[H&T -
AMH0 Pl
Row 0 || == RE0 OONES
Row 1 0D .CH STAT.
Row 2 RO0 . FREQ
Row 3 0 . ouTy
Fow 4 | =
4 | b 4
Positioning Ch 1 — L
X0.0.0 ) e
@ ) 450ms 50m$

Input condition

ry

(%MX000)

500ms
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6) Speed control operation (POSVEL)

Function block Description
[NsT12
POSYEL REQ: Executes POSVEL function block
BODL - REQ OONE=— _BOOL) | | CH: Sets the channel (0 ~ 1)
DIR : Sets operation direction (0:Forward, 1:Reverse)
_USINT . CH STAT. _USINT VEL : Velocity (5 ~ 100,000 pps)
_BOOL . OIR
DONE: Turns On after the function block is executed without error, and
_UOINT . YEL Output turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

» When input condition turns on (rising edge), corresponding Ch. starts speed control by designated direction and speed.

(2) Example program
o When input condition (%MX000) turns on, Ch. 0 starts speed control from the rising edge to the designated direction with

100kpps.

o Speed can be changed by POSSOR instruction.

o Operation stops after deceleration by POSCTR instruction.

Ed cWamwin defsourcetposnonarme I:: -10| x|
Variahle Name| DataType |[Memorny nllu[:ad Initial Value
1 MSTO FBE Instance =fto=
1] | i
[H&TO “
M0 POSYEL
Row 0 |——] i RE0 DOONES
Fiow 1 1] .CH  5TAT.w
Row 2 1] . OIR
Fow 3 100000 . YEL
Row 4 | =
[« | AW
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7) Speed override (POSSOR)

Function block

Description

IM5T11

POS3S0R
_BOOL . REQ DON
_USINT . CH  STAT

_UDOINT . YEL

-~ _bBooL Input

~ _USIHT

REQ: Executes POSSOR function block
CH: Sets the channel (0 ~ 1)
VEL: Velocity (5 ~ 100,000 pps)

Output

DONE: Turns On after the function block is executed without error, and
turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

¢ When input condition turns on (rising edge), Operation speed of corresponding Ch. changed to designated speed.

o This instruction is valid to current operating channel only

« Speed changing within deceleration section is not available.

(2) Example program

o When input condition (%MX000) turns on, operation speed of Ch. 0 is changed to 100kpps.

. =101 x|
Variable Hame| DataType |[Memory Allucaﬂ Initial Value
1 INSTO FBE Instance =t =
1| | ]
[HN=TD -
aMED POSS0R
Row 0 |] &= REl DOME-
Row 1 1] .CH  STaT.
Row 2 100000 . YEL
Row 3
KIE v
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8) Positioning direct start (POSDST)

Function block Description

[HSTE REQ : Execute POSDST function block

POSDST CH: Sets the channel (0 ~ 1)
-BOCL . REQ DONE-~ _BOOL METH : Absolute/Incremental coordinate designation

Input (0:Absolute, 1:Incremental)
_USINT . CH  STAT. _USINT ADDR : Positioning address
(-2,147,483,648 ~ 2,147,483,647)
_BOOL . METH VEL : Velocity (0 ~ 100,000)
_OINT . ADDR
DONE: Turns On after the function block is executed without error, and

LDINT . YEL Output turns Off if an error occurs or there is no execution command.

STAT: Displays error status

(1) Functions

o When input condition turns on (rising edge), corresponding Ch. starts positioning by designated coordinate, address and speed

(2) Example program
o When input condition (%MX000) turns on, Ch. 0 outputs 100,000 pulses by designated coordinate, forward direction
and speed of 100 kpps.

o Acceleration/deceleration time is applied by corresponding parameter.

§d camwin detsourcetpostnonan =10 x|
Variable Name| Data Type |Memory Allucaﬂ Inttial Yalue
1 IMSTO FB Instance =Ato=
1] | 0
[H=TT -
AMRD POSDST

Row 0 |—] & RE0 DOONE.

Row 1 0 .CH STAT.

Row & 0 .METH

Row 3 100000 . ADOR

Row 4 1000 . YEL

Row &
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9) Return to origin (POSORG)

Function block

Description

_USINT . CH S5TA
_USINT . HaC_
CH

_UINT . SCAL
E

[N5T13

POSSYNC
_BOOL < REQ DOM

- _USINT

_BO0L
Input

REQ : Execute POSORG function block

CH: Sets the channel (0 ~ 1)

HSC_CH: Sets POSORG input channel (0~3)
SCALE: Sets the scale (0 ~ 100%)

Output

DONE: Turns On after the function block is executed without error, and
turns Off if an error occurs or there is no execution command.
STAT: Displays error status

(1) Functions

o When input condition turns on, corresponding origin return operation starts (Rising edge trigger)

o After operation, current address is preset to designated origin address.

(2) Example program

 When input condition (%MX000) turns on, Ch. 0 operates return to origin function to the DIR (designated direction).

o After return to origin operation, the position address becomes 0 (ADDR designated value).

. - (O] x|
Variable Name| Data Type |Memory Allucaﬂ Initial Yalue
1 IMSTO FB Instance =ALto= i
4| | i
[HsTI -
aMED POSORG
Fow 0 [=] §== RE0 OOKE-
Row 1 1] .CH  STaT .
Row 2 1] .OIR
Row 3 1] . 400R
Row 4
Row 5 | -
K vl
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10) Synchronization control (POSSYNC)

Function block Description
[HST13
POSSYNC .
_BOOL . RED DOM _BO0L REQ : Execute POSSYNC function block
Input | CH: Sets the channel (0 ~ 1)
USINT .CH STAT.. _USIMT HSC_CH: Sets POSSYNC input channel (0"3)

SCALE: Sets the scale (0 ~ 100%)

_USINT . HaC_
CH

DONE: Turns On after the function block is executed without error, and
UINT EEM— Output turns Off if an error occurs or there is no execution command.
P STAT: Displays error status

(1) Functions

¢ When input condition turns on, the designated channel at the rising edge executes the synchronization control by specified scale.

(2) Example program

o When the input condition (%MX000) turns on, Ch. 0 operates synchronization control by 30% of HSC Ch. 0’s speed.

0. =10/ x|
Variable Hame| DataType |Memony Allucaﬂ Initial Wal ;I
1 INSTO FB Instance  i<Autos -|
Il | T
[MaTI -
aMx0 POSSYHC
Fow 0 |] === RE0 DO
Row 1 0 CH  STAT..
Fow 2 0 .H3C_
CH
Row 3 a0 . SCAL
E
Fow 4 | -
<] 2y
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7.3.5 Flag list and error codes

1) Flag list
Key word Type Function Description S flag map
_PO_STEP_NUM UINT | Current step number ChO0 current step number %SW817
_PO0_ERR_CODE UINT | Error code ChO error code %SW816
_P0_CUR_ADDR UDINT | Current address ChO current address %SD409
_P0_CUR_VEL UDINT | Current velocity ChO current velocity %SD410
_PO_BIT_STAT UDINT | Bit status key word ChO bit status key word %SD411
_PO_RUNNING BOOL | Operating flag Operation status of ChO (0: stop, 1:Busy) Bit0
_PO_ERR BOOL | Error status Error status of ChO (0: normal, 1: error) Bit 1

Indicates end of operation for ChO (0:
_P0_DONE BOOL | End of positioning . P ( Bit 2
operating, 1: End) *1Scan On

Indicates end of origin return operation of

_PO_ORG_FIX BOOL | End of Origin return . Bit3
Ch0(0:0perating, 1: End)

_PO_L_LIMIT BOOL | Low limit detection Indicates stroke low limit detection of Ch0 Bit4

_PO_H_LIMIT BOOL | High limit detection Indicates stroke high limit detection of Ch0 Bit5

Indicates emergency stop status Ch0 (0: ,
_P0_E_STOP BOOL | Emergency stop status . Bit6
enable, 1: Disable)

Output prohibition of ChQ (0: enable, 1:

_PO_BAN BOOL | Output prohibition Bit 7
disable)
_P0.DR BOOL | Direstion Operation direction of Ch0 (0: Forward, 1: Bits
Backward)
_PO_ACCEL BOOL | Acceleration Accelerating Ch0 Bit9
_PO_UNIFORM BOOL | Constant speed Constant speed operation of Ch0 Bit 10
_PO_DECEL BOOL | Deceleration Decelerating Ch0 Bit 11
_PO_DWELL BOOL | Dwelling Dwelling Ch0 Bit 12
_P0_POS_RUN BOOL | Position control Position control operation of ChQ Bit 16
_PO_SPD_RUN BOOL | Speed control Speed control operation of ChQ Bit 17
_PO_ORG_RUN | BOOL [ Return to origin Return to origin operation of ChO Bit 18
_P0_JOGL_RUN [ BOOL [ JOG low speed JOG low speed operation of Ch0 Bit 19
_P0_JOGH_RUN [ BOOL [ JOG high speed JOG high speed operation of ChO Bit 20
_PO_PWM_RUN [ BOOL | PWM operation PWM output operation of Ch0 Bit 21
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Key word Type Function Description S flag map
_P1_STEP_NUM UINT | Current step number Ch1 current step number %SW825
_P1_ERR_CODE UINT | Error code Ch1 error code %SW824
_P1_CUR_ADDR UDINT | Current address Ch1 current address %SD413
_P1_CUR_VEL UDINT | Current velocity Ch1 current velocity %SD414
_P1_BIT_STAT UDINT | Bit status key word Ch1 bit status key word %SD415

_P1_RUNNING | BOOL | Operating flag Operation status of Ch1 (0: stop, 1:Busy) Bit0

_P1_ERR BOOL | Error status Error status of Ch1 (0: normal, 1: error) Bit 1

Indicates end of operation for Ch1 (0:
_P1_DONE BOOL | End of positioning . P ( Bit2
operating, 1: End) *1Scan On
Indicates end of origin return operation of
_P1_ORG_FIX BOOL | End of Origin return : P Bit 3
Ch1(0:operating, 1: End)
_P1_L LIMIT BOOL | Low limit detection Indicates stroke low limit detection of Ch1 Bit4
_P1_H_LIMIT BOOL | High limit detection Indicates stroke high limit detection of Ch1 Bit5
Indicates emergency stop status Ch1(0:
_P1_E_STOP BOOL | Emergency stop status gency slop ( Bit6
enable, 1: Disable)
Output prohibition of Ch1(0: enable, 1:
_P1_BAN BOOL | Output prohibition ] Put-p ( Bit 7
disable)
Operation direction of Ch1(0: Forward, 1:

_P1_DIR BOOL | Direction P ( Bit8
Backward)

_P1_ACCEL BOOL | Acceleration Accelerating Ch1 Bit9

_P1_UNIFORM BOOL | Constant speed Constant speed operation of Ch1 Bit 10

_P1_DECEL BOOL | Deceleration Decelerating Ch1 Bit 11

_P1_DWELL BOOL | Dwelling Dwelling Ch1 Bit 12

_P1_POS_RUN BOOL | Position control Position control operation of Ch1 Bit 16

_P1_SPD_RUN BOOL | Speed control Speed control operation of Ch1 Bit17

_P1_ORG_RUN | BOOL | Return to origin Return to origin operation of Ch1 Bit 18

_P1_JOGL_RUN| BOOL | JOG low speed JOG low speed operation of Ch1 Bit 19

_P1_JOGH_RUN| BOOL | JOG high speed JOG high speed operation of Ch1 Bit 20

_P1_PWM_RUN | BOOL | PWM operation PWM output operation of Ch1 Bit 21
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2) Error code

Error

Condition Operation Corrective action
code
Acceleration ti f basi i f
H10 ::sge(eratlon time of basic parameter is out o Stop Set Acceleration time within 0~10,000 range
Deceleration i f basi ter is out of
H11 ;e::gzra 'on fime ot basic parameter s ot o Stop Set Deceleration time within 0~10,000 range
H12 | Speed limit of basic parameter is out of range Stop Set speed limit within 5~ 100,000 range.
H13 | Bias speed of basic parameter is out of range Stop Set bias speed within 5 ~ 100,000 range.
Backlash ion of basi i
H14 acklash compensation of basic parameter s Stop Set backlash compensation within 0~ 1,000 range
out of range
H15 | JOG high speed of parameter is out of range Stop Set JOG high speed within bias speed ~ speed limit
H16 | JOG low speed of parameter is out of range Stop Set JOG high speed within 5 ~ JOG high speed
H17 Origin return high speed of parameter is out of Set Origin return high speed within bias speed ~ speed
range Stop limit
H18 Origin return low speed of parameter is out of Set Origin return low speed within bias speed ~ Origin
range Stop return high speed
H19 | Dwell time of parameter is out of range Stop Set Dwell time within 0 ~ 10000.
Operation speed of positioning parameter is . T -
H20 out of range Stop Set Operation speed within bias speed ~ speed limit
Dwell time of pulse out parameter is out of i -
H21 range Stop Set Dwell time of pulse out parameter within 0 ~ 10000
H30 POSIST command can’t be executed during Operating Ch.eck if positioning operation is executing when POSIST
operation signal occur.
H31 POSIST command can't be executed when Sto Check if output is prohibited when POSIST signal occur.
output is prohibited P Output can be enabled by POSCTR command.
Check if origin is not designated when POSIST signal
H3D POSIST command can't be executed when occur.
origin is not determined Stop Origin can be designated by POSORG or POSPRS
command.
tep No. of POSIST dcan'tb
H33 Szeop 0. of POSIST command can't be over Stop Set step No. within 0~20
Had POSDST command can't be executed during Operating Ch.eck if positioning operation is executing when POSDST
operation signal occur.
H35 POSDST command can’'t be executed when Sto Check if output is prohibited when POSDST signal occur.
output is prohibited P Output can be enabled by POSCTR command.
Check if origin is not designated when POSDST signal
H36 POSDST command can't be executed when occur.
origin is not determined Stop Origin can be designated by POSORG or POSPRS
command.
fi d of POSDST d is out
H37 Operation speed of POSDST command s ou Stop Set Operation speed within 5 ~ speed limit
of range
Hag POSVEI._ command can't be executed during Operating Ch.eck if positioning operation is executing when POSVEL
operation signal occur.
H3g POSVEL command can't be executed when Stop Check if output is prohibited when POSVEL signal occur.

output is prohibited

Output can be enabled by POSCTR command.
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ity Condition Operation Corrective action
code
Operati d of POSVEL d is out
H3A peration speed 0 command 1S ou Stop Set Operation speed within 5 ~ speed limit
of range
H3B POSJOQ command can't be executed during Operating Ch.eck if positioning operation is executing when POSJOG
operation signal occur.
HaC POSJOG command can't be executed when Sto Check if output is prohibited when POSJOG signal occur.
output is prohibited P Qutput can be enabled by POSCTR command.
H3D [ Direction can’t be changed in JOG operation Operating | Change direction after JOG operation end.
HaE PWM (?ommand can't be executed during Operating Ch.eck if positioning operation is executing when PWM
operation signal occur.
HaF PWM command can't be executed when Sto Check if output is prohibited when PWM signal occur.
output is prohibited P Output can be enabled by POSCTR command.
H40 | PWM period of PWM command is out of range Stop Set period within 1 ~ 20,000
H41 | Off duty of PWM command is out of range Stop Set duty within 0 ~ 100
POSSOR command is available during Check if positioning operation is not executing when
H42 , Stop .
operating only POSSOR signal occur.
Speed override value of POSSOR command is . - .
H43 out of range Operating | Set override value within 5 ~ speed limit
POSORG command can't be executed during , Check if positioning operation is executing when
H45 Operat
operation perating POSORG signal occur.
HAG POSORG command can't be executed when Sto Check if output is prohibited when POSORG signal occur.
output is prohibited P Output can be enabled by POSCTR command.
H47 | POSCTR setting error Check control command is within 0~3
Hag Deceleration stop command is available during Check if positioning operation is not executing when
operating only Stop deceleration stop command occur
Hag POSORG command can't be executed when _ Check if JOG operation is executing when deceleration
JOG operating Operating stop command occur
POSPRS command can't be executed during Check if positioning operation is executing when POSPRS
H50 - Operating :
operation signal occur
Direction can't be changed in continuous St ,
H51 , op Set operation mode as end or keep mode
operation
152 | Emergency stop eror Stop Remove the causes of emergency stop and clear error by
gency stop POSCTR command
Get rid of the external upper limit signal range by
POSJOG command and then carry out POSCTR
H53 | Stroke high limit error Stop command and clear the error. Output prohibit shall be
released by POSCTR command as output prohibit
release option
Get rid of the external lower limit signal range by POSJOG
command and then carry out RST command and clear the
H54 | Stroke low limit error Stop o v
error. Output prohibit shall be released by POSCTR
command as output prohibit release option.
. ) o ) Install the upper limit detection sensor in the direction that
The position of High/Low limit detection Sensor o . ,
H55 Stop the current position increases and the lower limit detection
has been changed. . i .
sensor in the direction that the current position decreases

7-113



Chapter 7. Usag_;e of Various Functions

7.3.6 Wiring with servo and stepping motor drive (Open Collector)

*3

| Max : 2m J 4
G7M-D(R)T*U(N)
| | Stepping Motor Driver
Signal name | Ch0 | Ch1
Pulse P40 | P41 CW-
Common  |COMO|COM1 | | 2 CW+
Direction P42 | P43 CCW-
Common | COM2|COM2 Lad CCW+
pute2aV | P | P |— besv
Origin P04 | P06 ! TIMING
DOG P05 | P07 COM
Low limit P00 | P02
High Limit P01 | PO3 00—
Emergency stop| ~ Input Point o 0—4
Common | CO | be2av
< NPN Type >
| Max : 2m J 4
G7M-D(R)T*U(P)
| | Stepping Motor Driver
Signal name | Ch0 | Ch1
Pulse P40 | P41 CW+
Common  |COMO|COM1 | | ™ CW-
Direction P42 | P43 CCW+
Common  |COM2|COM2 l | 1 CCW-
Input OV oV (W% DC5V
Qrigin P04 | P06 ! TIMING
DOG P05 | P07 COM
Low limit P00 | P02 0—0—4
High Limit P01 | PO3 a__0—4
Emergency stop|  Input Point 004
Common | COI ! De24v
<PNP Type >
2) Wiring with stepping motor drive (DC 24V)
| Max : 2m J 4
G7M-D(R)T*U(N)
| | Stepping Motor Driver
Signal name | ChO | Chi
Pulse P40 | P41 CW-
Common | COMO| COM1 | {2k 12w} 2 CW+
Direction P42 | P43 CCW-
Common  |COM2|COM2 l | 2K, 1720 } CCW+
put2aV | P | P DC24v
Origin P04 | P06 ! TIMING
DOG P05 | PO7 0 COM
Low limit P00 | P2 t———0— 0
High Limit P01 | P03 ——0 04
Emergency stop |  Input Point f———0 04
Common COMO(Input) | DC24y
<NPN Type >

1) Wiring with stepping motor drive (DC 5V)

[}
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| Max : 2m J 4
G7M-D(R)T*U(P) |

| Stepping Motor Driver

Signal name | ChO | Cht
Pulse P40 | P41 CW+
Common | COMO|COM1 | {2k, 12w ] 3 CW-
Direction P42 | P43 CCW+
Common  |COM2|COM2 JE)CIEAV I 2K 1/20 I CCW-
Input OV oV oV
1

Origin P04 | P06 TIMING
D0G Po5 | Po7 s o CoM
Low limit P00 | P02 t———0— 04
High Limit P01 | P03 f———o0 04

3 | Emergencystop |  Input Point ————0 04
Common | COMO(Input) | De24v

<PNP Type >

REMARK

1) In case of VEXTA RK series, TIMMING output turns on when a motor rotates at every 7.2 degree.
For exact ‘return to origin’, we suggest you to configure ‘AND’ operation using TIMMING output and DOG
sensor. It may be different to each system features to return to origin by the DOG sensor without TIMMING
output signal (The rated input for the origin of GM7U is DC 24V.)

2) Using DC 24V, wire a proper resistor to driver in series.

3) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they’re not used you
able to use them general input point. You can use emergency stop with the command(POSCTR)

4) Positioning phase of GM7U is as follow: Set the input mode of a step mode driver to 1 phase input mode

because motor operation mode is determined by rotating direction input.

ON
Pulse input % @ % @ % % % Z
OFF e

ON
Rotating direction input CcCcw
g P OFF cw

Motor operation

)

CCw
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3) Wiring with servo motor drive (MR-J2/J2S-0A)

HC-MF HA-FF
Series motor

NF MR-J25A
TN
— TEN U
Power o/;\ v
3Phase 200VAC N
R W.
PE
PE
Y B2 electronic brake
Max: 2 OPP of Servo ON signal detector
ax: 2m
GTM-DR)T#U(N) Cutoff by alarm signal
CN2
Signal Cho | Cht *3
Pulse P40 | P41 | PP 3
Common COMO|COM1 — [ SG 10
Direction P42 | P43 | | NP 2
Common  |COM2|COM2 —1
Input +24V/ P P rY o OPC 1"
| | | T
~ ]
Origin P04 | P06 ‘ oP 14
DOG P05 | P07 \ LG 1 oN3
it | E——

9 Lo.wL\m.n _ P00 | P02 SD Plate P X0 [ RD
High Limit | P01 | P03 }————a o4 2 RxD | S0
Emergency Input point f———0—__0—4¢ 7 G /l( GND Personal

11 LG GND_| computer
Common | COMO(Input) —|-DCL = o g/ |: ES
15 6 s
CN1E DR
Outer o stop VG 5 =
._o\o—s;""’t’o SON 5
oo I'Res 14 Monitor output
u—o\ép‘D— PC 8 4 I
p Torque !—\m\f — T 3 3 10k Max 10mA
3 RForwan:;ﬂre:tmn poi\tlorl‘hn‘wtn ) 6 mn
+3 Reverse direction position Limi o 7 m 10k
SG 10 Plate
SG 20
VDD 3
Y COM 13
failure ALM 18
zero speed detection e 19
in torque limit RA3 TLC 5
- \ —n TUp1sR 11
nalog torque limit .,
+10V/max. current 1A 2
LG 1
SD Plate
Within 2m

<NPN Type >
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HC-MF HA-FF
Series motor

NF MR-J2S-7A
£y TET1 v
Power —o/‘\ \%
3Phase 200VAC N
B —" W.
PE
PE
24VDC / electronic brake
OPP of Servo ON signal
Max: 2m detector
GTMDRIT*U(P) Cutoff by alarm signal
CN2
Signal Cho | Cht *3
Pulse P40 | P41 | [ 1xktew  }—{ Pc 13
Common | COMO|COM1 — | —{ PP 3
Direction P42 | P43 | T [ 12k1ew  H—[ NG 12
Common | cOM2[com2 —~ | NP 2
Input OV oV W% beav OPC 1"
J COM 9
Origin Po4 | Po6 OP 14
DOG P05 | Po7 AN LG 1 oN3
v Low Limit POO | PO2 fb———o0 oo SD Plate 7 ™0 ({ RD
High Limit P01 | PO3 f———a 04 | SD
i 2 RxD 7
——————o o4
Emergency Input point 1 LG l( GND Personal
11 LG GND | computer
Common | COMO(Input) |——| De24v 5 G . RS
5 © cs
CN1E DR
C : (S)uler N stop ENG 5 R
F\:arvot. SON 5
) - P‘Ese RES 14 . Monitor output
*—o PC 8 4 GND A
Torque Limit T 3 3 ES 10k Max 10mA
*3 , Forward direction position limit LSP I I S A
+3 Reverse direction position Limit TSN 7 e R 10k
SG 10 Plate ER
S6 20 Within 2m
VDD 3
™ COM 13
failure A AM 18
zero speed detection ZSP 19
in torque limit RA3 TLC 5
o — [Up1sR 11
nalog torque limi
+10V/max. current 1A 12
—— LG 1
K SD Plate
Within 2m

< PNP Type >

REMARK

1) The rated input for the origin of GM7U is DC 24V.

determined by rotating direction input.

ON
Pulse input % % % %
OFF

Rotating direction input
OFF

Motor operation

cw

ccw

2) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they're not used you
able to use them general input point. You can use emergency stop with the command(POSCTR)

3) Positioning phase of GM7U is as follow: Set the input mode of a step mode driver to 1 phase input mode is

Ahan

ccw

)
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4) Wiring with servo motor drive (FDA-5000 AC Servo Driver)

P
GTM-D(R)T**U(N) Max 2m J ¢
| FDA-5000
Signal name | Cho | chi 3
Pulse P40 | P41 10 | PFIN
Common | COMO | COM1 | 1.5, 1/2W 11 | PPFIN
Direction P42 | P43 l 12 | PRIN
Common | COM2 | COM2 > 246 PV < 1.5K, 1/20 9 | PPRIN
Input +24V/ P P
0rigin P04 | P06 * 5 | PZor
30 | P20~
«— 21 [roY
D0G P05 | PO7 }— 5 722 oS
Low Limit P00 | PO2 «——— 47 |0 SPEED
High Limit__| P01 | P03 «— 48 [eAAke
Emergency Stop |  Input point a___o +—— 20 | ALARM
| 4 [Acooe0
Common  JCOMO( Input ) B P24V +«——— 19 | A_CODET
1 a [Acoe2
24| GND24
L 25 | aND24
5 o 18 | SVONEN
o o % | R
ST 5 | CONLIN
5 o 40 | CWLIN
6 o 39 | ESTOP
3 i 3 | ALWRST
26 o o 41 |p/P1
o o 4 [T
79 | +24VIN
<NPN Type >
G7M-D(R)T+*U(P) Max 2m J 4
| FDA-5000
Signal name | ChO | Chi 3
Pulse P40 | P41 1 | PPEIN
Common | CONO | COMT | EXED 0 | PFIN
Direction P42 | P43 J. 9 PPRIN
Common | COMZ | CONZ o> P24y 26 < {15, 1720 } 2 | PAIN
Input OV ov oV
Origin P04 | PO6 * 5 PZ0+
30 | Pzo-
«—— T 21 [rOY
D0G P05 | PO7 o 722 [Ieos
TowLimt | P00 | P02 b————o0 o4 147 |0 spee0
HighLimit | PO1 [ P03 — o o 4 «— |48 [eAnc
Emergency Stop oo —— 1 20 | ALARM
TPUTPOIMT +-— | 45 A_CODEO
Common __JCOMO( Tnput & P24V 19 | A_CODET
@ [acoe
24| GND24
| 25 | GND24
o o 18 | SVONEN
o o % | IR
ST 5 | COMLIM
— 70 | oWLin
o o 39 | esTop
E o o 38 | ALWRST
246 6 o 41 | PP
o o 4 [T
19 | +24VIN
<PNP Type >
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1) The rated input for the origin of GM7U is DC 24V. Line driver output, wire a DC SSR and return to origin by DOG
signal or using a origin sensor of original signal.

2) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they're not used you
able to use them general input point. You can use emergency stop with the command (POSCTR)

3) Using DC 24V, wire a proper resistor(1.5K, 1/2W) to driver in series.

4) Positioning phase of GM7U is as follow: Set the input mode of a step mode driver to 1 phase input mode

because motor operation mode is determined by rotating direction input.

ON
Pulse input % @ % @ @ @ @ g
OFF 7

ON
Rotating direction input cCow
g P OFF cw

Motor operation
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Chapter 8. Communication Functions

Chapter 8. Communication Functions

8.1 Dedicated Protocol Communication

8.1.1

Introduction

GM7U's built-in Cnet communication is a function to execute a dedicated communication only with a GM7U main unit. That is, it doesn't

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. Without additional expanses, the user can use the basic functions like read/write internal device area and

register/execute monitoring with GM7U main unit.

GM7U main unit serves as follows:

o Individual/continuous reading of device

o Individual/continuous writing of device
o Reading CPU status

© Monitor devices registration

 Executing monitoring
o 1:1 connection (link between GM7Us) system configuration (GM7U main unit; RS-232C)

REMARK

GM7U built-in communication function supports Cnet communication without any separate Cnet I/F module. It must

be used under the following instructions.

1) Channel 0 of GM7U main unit supports 1:1 communication only. For 1:N system having master-slave Format, use RS- 485
communication in channel 1 or GM7U main unit with G7L-CUEC module connected. G7L-CUEC module supports RS-
422/485 protocal.
2) RS-232C communication cable for GM7U main unit is different from RS-232C cable for GMWIN in pin
arrangement and from the cable for Cnet I/F module, too. The cable can't be used without any treatment. For the

detailed wiring method, refer to 8.1.2.
3) Basic items like baud rate type and station no. can be set in GMWIN.
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8.1.2 System configuration method

According to the method of connection, the system using GM7U built-in communication can be composed.

1) Connecting system configuration (link between GM7Us)

(1) 1:1 connection with general PC

a) Communication program made by C or BASIC computer language on the user's computer, or utility program like FAM or CIMON

can be used.
GM7U main unit
B A
IIIII E

RS-232C IIF

b) Wiring method

GM7U

+3
RO
TxD1
RxD2
e
2
THD2
e
S

Female Type male Type

'y

3
"
Wl ||| N & | ka | =

[¥s] [=s] = [=r] [43] =Y (%] (%]
‘/1r |

TXD1, RXD1 are for loader communication and TXD2, RXD2 are for Cnet I/F.
To use channel 1, connect 485+ and 485- of RS-485 terminal.
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Chapter 8. Communication Functions

(2) 1:1 connection with a monitoring device like XGT Panel

XGT Panel (LSIS) GM7U main unit
..'-':m m.:ﬁ o 4
=110 0 0 OIC) -] l ______ E
I [ -
I I 4 \u
G

(a) Wiring

The wiring diagram using RS-232C I/F is as follow.

XGT Panel GM7U

1 1 +a54

T*D 2 2 | R¥DM

RXD 3 _\_' 3 | DM
4 \ 4 | RXD2

SG 5 |e > = SG
B \ B +a54
7 7 | THDZ2
8 5 SG
g g ¢ | )

Female Type male Type
The wiring diagram using RS-485 I/F is as follow.
XGT Panel GM7U
]‘ @ | | ro2) wso | [ @1
=]} 5
: (ROB) [~ T _____ (455-3 Ol
(SS.-'J-.) |
(S;EIJ -
5
[55)
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(3) 1:1 connection with LSIS’

GM7U main unit

[ a il

GM7U main unit

RS-485 |/F 7]

RS-232C | /F

The wiring diagram using RS-232C I/F is as follow.

GM7U GM7U
+5% 1 1 +5
FxD 2 2 RxD1
THD 3 5 T#[r
RX¥D2 a4 .._\ /_. 4 RxDz2
G 5 | e 5 SG
+5% = B +5Y
THD2 7 7 T¥D2
SG 8 & SG
s )| 56 = g SG
male Type male Type
The wiring diagram using RS-485 I/F is as follow.
GM7U GM/U
1 1
O |:| [485+) [485+) O |:|
2 2
ol @asy [ | 485y ol
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8.1.3 Frame structure

1) Base format

(1) Request frame
- External communication device — GM7U main unit
- Max. 256 Bytes

ENQ | 16" | 16° Structured data area EOT | BCC
1 L 1
—» Command type
—» Command
—» Station —» Frame Check
> Header > Tale
(2) ACK Response frame

- GM7U main unit — external communication device, when receiving data normally
- Max. 256 Byte

ACK | 161 | 160 Structured data area or null ETX | BCC
code
1 L 1
—» Command type
Command
> Station — Frame Check
> Header > Tale
(3) NAK Response frame

- GM7U main unit — external communication device when receiving data abnormally
- Max. 256 Byte

NAK | 161 | 160 Error code (ASCII 4Byte) | ETX | BCC
1 L 1
—» Command type
Command
L Station _yp Frame Check
—» Header —»Tale
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o Control code

- The control codes used are as follow. Be familiar with the following control codes, because they are important for communication.

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

o 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

If it is hexadecimal, H is attached in front of the number of frames like H01, H12345, H34, H12, and H89AB

1) Sequence of command frame

(1) Sequence of command request frame

ENQ |Station no.| Command Formatted data EOT | BCC
(PLC ACK response)
ACK | Station |Command Data or Null ETX | BCC
> no.
NAK | Station |Command Data or Null ETX | BCC
R no.

(PLC NAK response)
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8.1.4 Command list

Classification Command
Main command Command type Description
e Code | ASClicode | Code | ASClicode
Individual | "®) (:gg) SS 5353 Reads data from device of Bit, Byte, Word type.
Reading
; . H72 Reads device Word in block unit.
device - | Continuous| (R} (H52) S8 5342 (Continuous reading Bit is unavailable)
Individual | WW) (:g) SS 5353 Writes data to device of Bit, Byte and Word type.
Writing
device . H77 Writes data to Byte and Word type in block unit.
Contiuous | w() (H57) S8 5342 (Continuous reading Bit is unavailable)
cPU (R) H73 ST 5354 Reads flag list like PLC operation status and error information
Status reading (HS3) g P '
Command
ltem Main command Register No. Description
Code | ASClicode [Registerno.| ASCIlcode
Monitoring H78 . . .
X HOO~H ~
ariable register X(X) (H58) 00~H09 3030~3039 | Register device to monitor.
Execution of H79 . . .
moniioing y(Y) (H59) HO00~H09 3030~3039 | Execute registered device to monitor.

- GM7U main unit identifies capitals or small letters for main commands, but not for the others.
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8.1.5 Datatype

It's possible to read and write device in built-in communication. When device is used, be aware of data type.
1) Data type of device
The dedicated built-in communication can only read/write direct variables.
(1) Data type of direct variables

o Available types of device: M (internal memory), Q(output), I(input)
o When direct variable is used, attach ‘%’(25H) in front of the characters.

Data type Characters Examples
Bit X(58H) %MXO0, %QX0.0.0, %IX0.0.0
Byte B(42H) %MB10, %QB0.0.0, %IB0.0.0
Word W(57H) %MW10, %QW0.0.0, %IW0.0.0
Double Word D(44H) %MD10, %QD0.0.0, %ID0.0.0

- Reading/writing of symbolic variable is not available in dedicated communication.
- Memory address 100 in ‘%MB100’ is a decimal value.
- Long word is not available.
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8.1.6 Command Execution
1) Individual reading of direct variable (R(r)SS)

(1) Introduction

- This is a function that reads PLC device specified in accord with memory data type. Separate device memory can be read

up to 16 at a time.

(2) PC request format

Format Station Command | Number | Device . . Frame
Header Command Device name Tail

name No. type of blocks | length check

Frame ENQ H10 R(r) SS HO1 HO6 %MW100 EOT BCC

/\'}:l(jlel H05 H3130 H52(72) H5353 H3031 H3036 | H254D57313030 HO4

\ /

1 block (setting can be repeated up to max. 16 blocks)

Item Description

HEX value is displayed as ASCII 2 bytes in station.
Station No. The example above shows H10 that is the case when the station no. 16 of GM7U is requested
data.

This specifies how much of the blocks composed of "[device length][device name]" are in 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).

This indicates the number of device name's characters, which is allowable up to 16 characters.
This value is one of ASCII converted from HEX type,

- If the device name is %MWO, it has 4 characters to be H04.

- If the device name is %QW0.0.0, it has 8 characters to be HO8.

Number of
blocks

Device length

Address to be actually read is entered. This must be ASCII value within 16 characters, and in this

Device name - .
name, digits, upper/lower case, '%' only is allowable to be entered.

When command is lowercase(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.
Frame check

(BCO) Example) BCC of the above frame is obtained as below:
H05+H32+H30+H72+H53+H53+H30+H31+H30+H36+H25+H4D+H57+H31+H30+H30+H04
=H03A4

Therefore, BCC value A4 becomes H4134 (ASCII).

1) *H’ of example frame represents HEX value, and is unnecessary during preparing real frame.
2) The device type for each block should be identical; otherwise an error will be occurred.
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(3)  GM7U basic unit response format (ACK response)

Station Command | Number | Device . . Frame
Format name | Header Command Device name Tail
No. type ofblocks | length B check
Frame ACK H20 R(r) SS HO1 H02 HA9F3 ETX BCC
ASClII value HO06 H3230 | H52(72) H5353 H3031 H3032 H41394633 HO04
1 block (max. 16 blocks possible)
ltem Description

HEX value is displayed as ASCII 2 bytes in station.
Station No. | The example above shows H10 that is the case when the station no. 16 of GM7U is requested
data.

Number of data means byte number of HEX type, and is converted into ASCII. This number is

determined according to data type (X,B,W,D) included in device name of computer request

Format.
e Number of data in accordance with its data tvoe is as follows:
Number of Data type Available variable Number of data
BOOL(X) %MX, %QX, %IX 1
data
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.

. heck When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
rame chec
(BCC) each to the ASCII values from ACK to ETX is converted into ASCII and added to BCC, and then

sent.

¢ The number of data and an example of using data

- The number of data is H04 (ASCII code value: H3034) means that there is HEX data of 4 bytes in data. Hex data of 4 bytes is
converted into ASCII code in data.

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. Name directly, highest value is entered first, lowest value last.

- If data type is BOOL, data read is indicated by bytes. Namely, if bit value is 0, it indicated by HOO (ASCII: 30 30), and if 1, by
HO1 (ASCII: 30 31).
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(4) GM7U main unit response format (NAK response)

Station Error code
Format name Header Command | Command type Tail Frame check
No. (Hex 2 Byte)
Frame (Ex.) NAK H20 R(r) SS H1132 ETX BCC
ACSII value H15 H3230 H52(72) H5353 H31313332 HO3
ltem Description

Error code | Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.

Frame check | When command is lowercase(r), only one lower byte of the value resulted by adding 1 byte each
(BCC) to the ASCII values from NAK to ETX is converted into ASCII and added to BCC.

(5) Example o
GM7U main unit

| — -

I :
flece = b

|
j—

o This example assumes when 1 WORD from %MW20, and 1 WORD from %QW0.0.1 address of station No.1 are read.
H1234 is entered in %MW?20, and data of H5678 is entered in %QW0.0.1.

(D Computer request format (PC — GM7U main unit)

Format Station Command Slses Variable Device . Frame
Header Command of Format name Format name| Tail
name No. type length length check
blocks
Frame | ENQ | HO1 r ss HO2 | HO5 | %MW20 | HO8 | %QW00.1 | EOT | BCC
ACSIL 1 yos | Haost | H72 | HB353 | H3032 | H3035 | H254D573230 | Haoss 22915730 | o
value 2E302E31
(@ For ACK response after execution of command (PC «— GM7U main unit)
. Number . .
Format Station Command Variable | Format | Device | Format . Frame
Header Command of Tail
name No. type blocks length name length name check
Frame ACK | HO1 r SS H02 H02 H1234 H02 H5678 ETX BCC
Cglﬁél HO6 | H3031 H72 H5353 H3032 | H3032 |H31323334 | H3032 | H35363738 | HO3

(® For NAK response after execution of command (PC « GM7U main unit)

Formatname | Header | Station No. Command Command type Eror code Tall Frame check
Frame NAK HO1 r SS Error code (2) ETX BCC
ACSII value H15 H3031 H72 H5353 Error code (4) HO3

% Frame check BCC is automatically operated.
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2) Continuous reading (R(r)SB) of device

(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

Format Station Command | Device . Number of data | Frame
Header Command Device Tail
name No. type length (Max. 128 bytes) check
Frame ENQ H10 R(r) SB HO06 %MW100 HO05 EOT BCC
C;EQ HO5 | H3130 | H52(72) | H5342 | H3036 | H254D57313030 H3035 Ho4
Item Description

HEX value is displayed as ASCII 2 bytes in station.
Station No. The example above shows H10 that is the case when the station no. 16 of GM7U is requested
data.

This indicates the number of device name's characters, which is allowable up to 16 characters.
This value is one of ASCII converted from HEX type,

- If the device name is %MWO, it has 4 characters to be H04.

- If the device name is %QW0.0.0, it has 8 characters to be HO8.

Device length

Address to be actually read is entered. This must be ASCII value within 16 characters, and in this

Device name - .
name, digits, upper/lower case, '%' only is allowable to be entered.

Specifies the no. of data to read continuously from the specified address. The example above

No. of data reads 5 words serially from %MW100. Up to 120 data is available for continuous reading.

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to the ASCII values from ENQ to EOT is converted into ASCII and added to BCC, and then
sent.

Frame check
(BCC)

(3) GM7U main unit response format (ACK response)

Station Command | Number | Number Frame

Format name Header Command Data Tail
No. type ofblocks | of data check
Frame (Ex.) ACK H10 R(r) SB HO1 H02 H1122 EOT | BCC

ASClII value HO6 H3130 | H52(72) | H5342 | H3031 | H3134 | H31313232 | HO3
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Item Description

HEX value is displayed as ASCII 2 bytes in station.

Station No. | The example above shows H10 that is the case when the station no. 16 of GM7U is requested
data.

The number of data means the byte to respond. It is converted into ASCII. This number is
determined by multiplying the data number of the computer request format by the data size (in the
table below) according to the memory type (B, W, D) included in the variable name of computer

request format.
Number of Data type Available device Data size (byte)
data Byte(B) %MB,%QB, %IB 1
Word(W) %MW, %QW, %IW 2
Double Word(D) %MD,%QD,%ID 4
Data The HEX data in respond data area converted to ASCII code are saved.

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
Frame check

(BCC) each to the ASCII values from ACK to ETX is converted into ASCII and added to BCC, and then

sent.

Example 1)

When memory type included in 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 H06(2*03 = 06 bytes)Byte and
ASCII code value 3036 is entered in data area.

Example 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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(3) GM7U main unit response format (NAK response)

Station Error code
Formatname | Header Command Command type Tail Frame check
No. (Hex 2 Byte)
Frame (Ex.) NAK H10 SB H1132 ETX BCC
ASClI value H15 H3130 H72 H5342 H31313332 HO3
[tem Description
Error code | Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.

Frame check
(BCC)

sent.

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to the ASCII values from NAK to ETX is converted into ASCIl and added to BCC, and then

(3) Example

o This example assumes that 2 Double words from %MDO of station no.10 is read.
(In this case, H12345678 is in %MDO and HOABCDEFO is in %MD1)

@ PC request format (PC — GM7U main unit)

Command | Data , Number of . Frame
Format name | Header | Station No. | Command t length VETEI RS data et check
ype
Frame (Ex.) | ENQ HOA r SB HO04 %MDO H02 EOT BCC
ASCll value | HO5 | H3041 H72 H5342 H3034 H254D4430 H3032 HO4
(2 For ACK response after execution of command (PC < GM7U main unit)
Command . Frame
Format name | Header | Station No.| Command type Number of data Data Tail | ook
Frame (Ex.) | ACK HOA r SB H08 12345678 9ABCDEF0 | ETX BCC
H31323334353637383
ASCllvalue | HO6 | H3041 H72 H5342 H3038 941424344454630 HO3
® For NAK response after execution of command (PC «— GM7U main unit)
Format name | Header | Station No.| Command Command type Error code Tail BCC
Frame (Ex.) | NAK | HOA r SB Error code (2) ETX BCC
ASCllvalue | H15 | H3041 H72 H5342 Error code (4) HO3
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3) Individual writing of the direct variable (W(w)SS)
(1) Introduction
This is a function that writes the PLC device memory directly in accordance with the memory data type.

(2) PC request format

Station Comman | Number | Device | Device , Frame
Format name | Header Command Data Tail
No. dtype | ofblocks | Length Name check
Frame ENQ H10 R(r) SS HO1 HO06 %MW100 | HOOE2 EOT BCC
H313 H254D57 | H3030
ASClI value HO05 0 H52(72) H5353 H3031 | H3036 313030 4532 HO04

1 block (setting can be repeated up to max. 16 blocks)

Item Description

This specifies how much of the blocks composed of "[device length][device name]" are in 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).

Number of
blocks

This indicates the number of device name's characters, which is allowable up to 16 characters. This
value is one of ASCII converted from HEX type,

- If the device name is %MWO, it has 4 characters to be H04.

- If the device name is %QW0.0.0, it has 8 characters to be HO8.

Device length

Address to be actually read is entered. This must be ASCII value within 16 characters, and in this

Device name name, digits, upper/lower case, '%' only is allowable to be entered.
If the value to be written in the %MW100 area is HEX A, the data format must be HOOOA. If the value
Data to be written in %MW100 area is HEX A, the data format must be HO00A. In the data area, the ASCII

value converted from HEX data is entered.

Frame check | When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte each
(BCC) to the ASCII values from ENQ to EOT is converted into ASCIl and added to BCC, and then sent.

e Example

- If the type of data to be written is double word, the data is H12345678, the ASCII code converted value of this
is “3132333435363738, and this content must be entered in the data area. The most significant value must be
sent first and the least significant value last.

1) Device data types of each block must be identical.

2) If data type is BOOL, the data to be written is indicated by HEX 1 bye. Namely, if the bit value is 0, it must be indicate by HOO
(3030), and if 1, by HO1 (3031)

3) GM7U main unit response format (ACK response)
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(3) GM7U main unit response format (ACK response)

Format name Header Station No. Command Co?;r;eand Tail Frame check
Frame (Ex.) ACK H20 W(w) SS ETX BCC
ASCl| value HO06 H3230 H57(77) H5353 HO03
Item Description
When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
BCC each to the ASCII values from ACK to ETX is converted into ASCII and added to BCC, and then
sent.

(4) GM7U main unit response format (NAK response)

Format name | Header SfElTn Command CNMIERT BT EED Tail Frame check
No. type (Hex 2 bytes)
Frame (Ex.) NAK H20 W(w) SS H4252 ETX BCC
ASClI value H15 H3230 H57(77) H5353 H34323532 HO03
ltem Description

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
Frame check

(BCC) each to the ASCII values from NAK to ETX is converted into ASCII and added to BCC, and then

sent.

Error code | Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.

(5) Example
This example assumes that “HFF” is written in %MW230 of station no.1 and the BCC value is checked.

(D PC request format (PC — GM7U main unit)

. Comm :
Station No. of | Device , .| Frame
Format name [Header No. Command Sr;cé blocks | length Device name Data Tail check
Frame (Ex.) ENQ HO1 w SS HO1 HO6 %MW230 HOOFF EOT BCC
ASCII value HO5 | H3031 H77 H5353 | H3031 | H3036 | H254D57323330 | H30304646 | HO04

(@ For ACK response after execution of command (PC < GM7U main unit)

Format name | Header | Station No. Command Command type Tail Frame check
Frame (Ex.) ACK HO1 w SS ETX BCC
ASClI value HO6 H3031 H77 H5353 HO3

(® For NAK response after execution of command (PC «<— GM7U main unit)

Format name | Header Stﬁgon Command Command type Error code Tail Frame check
Frame (Ex.) NAK HO1 w SS Error (2) ETX BCC
ASClI value H15 H3031 H77 H5353 Error (4) H03
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4) Continuous writing of the direct variable (W(w)SB)

Introduction

(1)

This is a function that directly specifies the PLC device memory and continuously writes data from the specified address
for as long as specified.

(2) Request format
Format Station Command | Device | Device . Frame
No. of D

name Header No. Command type length | name 0. of data ata | Tail check
Frame %MD1 H111 EO

(Ex) ENQ H10 W(w) SB H06 00 HO1 12229 | T BCC
ASCII H254D i

H05 H3130 H57(77) H5342 H3036 | 44 H3031 HO04
value 313030 32323
232
ltem Description
Number of This specifies how much of the blocks composed of "[device length][device name]" are in this request

blocks

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).

Device length

This indicates the number of device name's characters, which is allowable up to 16 characters. This
value is one of ASCII converted from HEX type,

- If the device name is %MWQO, it has 4 characters to be H04.

- If the device name is %QW0.0.0, it has 8 characters to be HO8.

Device name

Address to be actually read is entered. This must be ASCII value within 16 characters, and in this
name, digits, upper/lower case, '%' only is allowable to be entered.

No. of data

Specifies the no. of data to read continuously from the specified address. The example above writes 1
double word serially from %MW100. Up to 120 data is available for continuous writing.

Frame check
(BCC)

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 byte each
to the ASCII values from ENQ to EQT is converted into ASCII and added to BCC, and then sent.

(3)

GM7U main unit response format (ACK response)

Format name | Header Stﬁgon Command Command type Tail Frame check
Frame (Ex.) ACK H10 W(w) SB ETX BCC
ASCl| value HO6 H3130 H57(77) H5342 HO3
ltem Description
When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
BCC each to the ASCII values from ACK to ETX is converted into ASCII and added to BCC, and then
sent.
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(4)

GM7U main unit response format (NAK response)

Station Command Error code .
Format name | Header No. Command type (HEX 2 byte) Tail Frame check
Frame (Ex.) ENQ H10 W(w) SB H1132 EOT BCC
ASClII value H05 H3130 | H57(77) H5342 H31313332 H03
ltem Description

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
Frame check

(BCC) each to the ASCII values from NAK to ETX is converted into ASCII and added to BCC, and then
sent.
Error code | Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.
(5) Example

This example assumes that HAA15056 is written in %QD0.0.0 at station no.1

® PC request format (PC — GM7U main unit)

Format Station Command | Variable | Variable | No. of Data T4 | Frame
Header Command length name data a1 check
name No. type
F(rg)r(“)e ENQ | HOT | w sB HO8 | %QD0.0.0 | HO1 | HAA15056F | EOT | BCC
ASCII H254442302 H41413135
value HO5 |H3031| H77 H5342 | H3038 E302E30 H3031 30353646 HO4
(@ For ACK response after execution of command (PC «— GM7U main unit)
Format name | Header |Station No.| Command Command type Tail Frame check
Frame (Ex.) ACK HO1 w SB ETX BCC
ASClIl value HO6 H3031 H77 H5342 HO3
(® For NAK response after execution of command (PC «— GM7U main unit)
Format name | Header |Station No.| Command | Command type | Error code Tail Frame check
Frame (Ex.) NAK 01 w SB Error code (2) ETX BCC
ASClIl value H15 H3031 H77 H5342 Error code (4) HO3
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5) Registering variable for monitoring (X##)
(1) Introduction
Variables separately registered up to 10 (from 0 to 10) in combination with actual variable reading command, and carries
out the registered one through monitor command after registering.

(2) PC request fromat

Format | |\, | Station | o | Register . . Frame
name No. no. Registration format Tail
check
Frame (Ex.) | ENQ H10 X(x) HO9 See register format EOT BCC
ASCllvalue | HO5 | H3130 | H58(78) H3039 [3%] HO4
ltem Description

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
BCC each to the ASCII values from ENQ to EOT is converted into ASCII and added to BCC, and then
sent.

. Up to 10 can be registered (0 to 9, H00-H09). If a registered no. is registered again, only the one
Register no. | currently being executed is registered.

Register | This is used to before EOT in command; individual reading of direct variable and continuous
reading format.

format

[3]: Only one of following can be selected for register format.

(@  Individual reading of the direct device

RSS Number of blocks (2 Byte) Device length (2 Byte) Device name (16 Byte)

1 block (max. 16 blocks)

(2 Continuous reading of the direct device

RSB Device length (2 Byte) Device name (16 Byte) Number of data

(3) GM7U main unit response format (ACK response)

Format name Header Station No. Command Registration No. Tail Frame check
Frame (Ex) | ACK H10 X(x) Ho9 ETX BCC
ASClI value H06 H3130 H58(78) H3039 HO3

Item Description

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte each
to the ASCII values from NAK to ETX is converted into ASCII and added to BCC, and then sent.

BCC
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(4)

GM7U main unit response format (NAK response)

Station Registration Error code .
Formatname | Header Command Tail Frame check
No. No. (Hex 2Byte)

Frame (Ex.) | ACK H10 X(x) H09 H1132 ETX BCC
ASCll value | HO06 H3130 | H58(78) H3039 H31313332 HO3

ltem Description

BCC When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte each

to the ASCII values from NAK to ETX is converted into ASCIl and added to BCC, and then sent.

Error code | Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.

(6) Example
This example assumes that the direct variable %MWO of station no.1 is registered for monitoring.

(® PC request format (PC — GM7U main unit)

Station Registra RG] f?rmat . Tail Frame
Formatname | Header o Command ion No. | Command tl)\llgdc(); lli)atra]\élt%e IZr)]z\r/Tl]c;e check
Frame (Ex.) | ENQ | HO1 X HO1 RSS HO1 HO4 %MWO EOT BCC
ASCllvalue | HO5 | H3031 H78  |H3031| H525353 | H3031 | H3034 |H41534446| HO4
(2 For ACK response after execution of command (PC <« GM7U main unit)
Format name | Header Stﬁg?n Command Registration no. Tail Frame check
Frame (Ex.) | ACK | HO1 X HO1 ETX BCC
ASCll value | HO06 | H3031 H78 H3031 HO3
(® For NAK response after execution of command (PC «— GM7U main unit)
Format name | Header | Station | Command | Registration no. Error code Tail Frame check
Frame (Ex.) | NAK | HO1 X HO1 Error code (2) ETX BCC
ASCll value | H15 | H3031 H78 H3031 Error code (4) HO3
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6) Monitoring execution (Y##)

Introduction

(1)

This is a function that carries out the reading of the variable registered by monitor register. This also specifies a

registered number and carries out reading of the variable registered by the number.

PC request format

(2)

Format name Header Station No. Command Registration No. Tail Frame check
Frame (Ex.) ENQ H10 Y(y) HO9 EOT BCC
ASClII value HO5 H3130 H59(79) H3039 HO3

ltem Description
Register No. uses the same number registered during monitor register for monitor execution. It is
Register No.
possible to set from 00-09(H00-HQ9).
BCC When the command is lower case(y), only one lower byte of the value resulted by adding 1 byte
each to the ASCII values from ENQ to EOT is converted into ASCII, and then added to BCC.

(3)

GM7U main unit response format (ACK response)

@ In case that the register format of register no. is the Individual reading of device

Format Station Registration | Number | Number | Frame
Header Command Data Tail
name No. No. of Blocks | of data check
Frame | ACK H10 Y(y) H09 HO1 HO4 H9183AABB ETX | BCC
ASUIL | Hos | H3130 | HS(79) | H3039 | H3031 | H3034 | H3931383341414242 | HO3
@ In case that the register format of register no. is the continuous reading of device
Format Station Registration | Number of . Frame
Header Command Data Tail
name No. No. data check
Frame | ACK H10 Y(y) H09 HO4 H9183AABB ETX | BCC
Caslg’! HO6 | H3130 | H59(79) | H3039 H3034 H3931383341414242 HO3
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(4) GM7U main unit response format (NAK response)
Station o Error code .
Formatname | Header Command Registration No. Tail Frame check
No. (Hex 2Byte)
Frame NAK H10 Y(y) HO9 H1132 ETX BCC
ASCllvalue | H15 | H3130 H59(79) H3039 H31313332 HO3
ltem Description
When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
BCC each to the ASCII values from NAK to ETX is converted into ASCII and added to BCC, and then
sent.
Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.
(5) Example

This example assumes that registered device no. 1 at station no. 1 is read, and the BCC value is checked. It is also

assumed that the device %MWO is registered and the number of blocks is 1.

(® PC request format (PC — GM7U main unit)

Station
Formatname | Header Command Registration No. | Tail Frame check
No.
Frame (Ex.) | ENQ | HO1 Y HO1 EOT BCC
ASCllvalue | HO05 |H3031 H79 H3031 HO4
(2 For ACK response after execution of command (PC — GM7U main unit)
Station Registration | Number of | Number of .
Format name | Header Command Data Tail Frame check
No. No. Blocks data
Frame | ACK | HO1 y HO1 HO1 HO4 H23422339 ETX BCC
Caslﬁelzl HO6 |H3031| H79 H3031 H3031 | H3034 |H3233343232333339| HO3
(3 For NAK response after execution of command (PC — GM7U main unit)
Station o .
Formatname | Header Command Registration No. Error code Tail Frame check
No.
Frame (Ex.) | NAK | HO1 y HO1 Error code (2) ETX BCC
ASCll value | H15 {H3031| H79 H3031 Error code(4) H03
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7) Reading PLC Status (RST)

(1)

(2)

(3)

1)
2) PC_DEVICE_IDENTIFIER, Logical, and Physical are dedicated to be used only for system, so it should not be processed.

Introduction

This is a function that reads flag list including operating status of PLC and error information.

PC request format

Format name Header Station No. Command Command type Tail Frame check
Frame (Ex.) ENQ HOA R(r) ST EOT BCC
ASClII value H05 H3041 H52(72) H5354 H04

ltem Description

BCC

When command is lowercase(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.

GM7U main unit response format (ACK response)

Formatname | Header St;z?n Command | Command type P(;i:t::)u;;:;a Tail Frame check
Frame (Ex.) ACK | HOA R(r) ST Status data format ETX BCC
ASCllvalue | HO6 |-|3%04 H52(72) | H5354 [%] Ho3
Item Description
BCC When the command is lowercase(r), oply one Iower byte of the value resulted by adding 1 Byte
each to ASCII values from ACK to ETX is converted into ASCII, and then added to BCC, and sent.
PLC status data: data format is 20 bytes in HEX format and converted into ASCII code. Its
contents are constituted as the table below after converting the ASCII code into HEX code.
% Status data format
Data type Flag name Status data order
UINT PC_DEVICE_IDENTIFIER; HOO(L) ~ HO1(H)
Byte Logical; HO02(Offset)
Byte Physical; HO3
Byte _CPU_TYPE; HO4
PLC status Byte _VER_NUM; HO5
data Word _SYS_STATE; HOB(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 H10(L) ~H11(H)
Word Reserved H12(L) ~ H13(H)

For the details of each flag, refer to GM7U User's Manual "Appendix 2, list of flag".
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(4) GM7U main unit response format (NAK response)

Station Error code .
Formatname | Header No. Command | Command type (Hex 2 Byte) Tail Frame check
Frame (Ex.) NAK HOA R(r) ST H1132 ETX BCC
ASClI value 3041 5272 5354 31313332 03
Item Description

Frame check

When the command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte each

(BCC) to the ASCII values from NAK to ETX is converted into ASCII and added to BCC, and then sent.
Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.
(6) Example

This example supposes that the status of GM7U Main unit of station no. 1 is read.

(O Computer request Format (PC — GM7U Main Unit)

Formatname | Header Stﬁion Command Command type Tail Frame check
Frame (Example) | ENQ HO1 R(r) ST EOT BCC
ASClII value HO5 | H3031 H52(72) H5354 HO4
(2 For ACK response after execution of command (PC < GM7U Main Unit)
Station ,
Formatname | Header No Command | Commandtype | Status data Tail Frame check
See status
Frame (Example) | ACK HO1 R(r) ST data format ETX BCC
ASCII value HO6 | H3031 H52(72) H5354 HO3
(® For NAK response after execution of command (PC < GM7U Main Unit)
Station .
Formatname | Header | =\ Command | Commandtype |  Emorcode Tail Frame check
Frame (Example) | NAK HO1 R(r) ST Errorcode (2) | ETX BCC
ASClII value H15 | H3031 H52(72) H5354 Error code (4) | HO3
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8.1.7 1:1, 1:N Built-in communications between LSIS products

1) Introduction

1:1 built-in communication between GM7U's is that which constitutes a built-in 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.

e |t can organize input (1), 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.

o Up to 32 stations can be connected. (When using built-in RS-485 (Ch. 1), G7L-CUEC)

o |t can reestablish flag in relation with error codes and slave PLC operating mode according to parameter setting.

o |t can reset flag related with error codes and sending/receiving error frequency of each parameter.

o |t monitors communication status, using monitoring function of GMWIN.

GM7U Main unit GM7U Main unit
(Master: Station 1) G7E-DR10A (Slave: Station no. 31)

1:1 dedicated protocol communication between GM7U’s (using RS—2320C)

o This communication cabling map is the same for (3) 1:1 connecting with other GM7U in 8.1.2 "System configuration method

using built-in communication."

GM7U main unit GM7U main unit GM7U main
(Master: Station 0) (Slave: Station 1) (Slave: Station 31)
o\ /9] P\ R /]

1:N dedicated protocol communication between GM7U’s (using RS—485C)
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2) Parameter setting

(1) Communication Parameter Setting

o Open a new project file from GMWIN

- GM7U must be selected for PLC type.

o After selecting communication parameter from GMWIN the following window pops up.

Communication Parameter Select 5[

Channel O

Channel 1 |

Close |

a) When uses Ch.0: Built-in RS-232C or External Cnet I/F module

Communicaktion Channel 0

— Communication method

Station Mo IIII "I
Baud rate: |1EIQDEI "I
Parity bit: INDHE "I

Cammunication channel

Data bit:

Stop bit:

-
-

f» RSZ3ZC Mull Moderm or RS4221485
{— RS232C Modem (Dedicated Line)

Initial cammand:

¢ RS232C Dial-up Modern [4T=

—Protocal and mode

Dedicated

Timeout in master mode:

400

" Slave;
i LG Inverter
Modbus

[T Read Status of Slave PLE

List...

1

i Master
i~ Slave

User defined

Transmission mode:

IASCII "I

i Master
i~ Slave

FIELDBUS

i Mo Protocol

List..

i Master
i~ Slave

List..

L L

Close
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b) When uses Ch.1: Built-in RS-485

Communication Channel 1

—Communication method

Station Ma.: IIZI 'I
Baud rate: |1 5200 vI Data bit:
Parity hit: INnne vI Stop hit:

o
al

Communication channel

[nitial comma
f* R5485

nd:

ATE

—Protocaol and mode

Tirmenout in master mode:

A e

Dedicated

" Master [T Read Status of Slave ELE

= LG Inverter

List...

Modbus

 Master . )
Transmission mode:

= Slave

ASCI s

Lser defined
" Master
" Slave
" Mo Protocal

LAk

LList...

Close
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o Set according to the following table

Item Descriptions
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 one of 7 or 8 Bits
Parity bit Sets one of none, Even, Odd
Stop bit Sets one of 1 or 2 Bit(s)
e RS232C null modem or RS422/485: can be selected as a communication channel when
communication is processed by built-in functions of GM7U Main unit or Cnet I/F module (G7L-
CUEC).
e RS232C dedicated modem: can be selected when communication is processed by Cnet I/F
o module (G7L-CUEC).
Communication ] o )
n | e RS232C dial-up modem: can be selected when common modem communication calling the
channe
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) support RS-232C, not Cnet I/F module (G7L-CUEC) supporting RS-
422/485.
e It's an interval waiting after sending request frame from GM7U before receiving a response.
. | o Default value is 500ms.
Timeout in , , , , , , , o
e Setting must be done in consideration of maximum interval of sending and receiving cycle of a
Master Mode
master PLC.
o If the time out is less than the maximum interval of the s/r cycle, error can occur.
Dedicated )
GM7U can read from and write on Slave GM7U.
Master/Slave
Read status of Can be select especially when you read Slave GM7U for monitoring, but not for the other
slave PLC purposes, lest it may cause decreasing communication speed.

(2) Setting registration list

o Click 'master' from 'exclusive use' in 'protocol and sending mode' then 'List' button will be activated.

Dedicated

—Protocol and mode

Tirneout in master mode; | 500 ms

. Select Master

PRE————
)" Read Status of Slave PLC

List... |

ave
= LG Inverter
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o Click the 'List...." button to open the registration list window.

x

—Entry list

o, Type Fead Area Store Area Size

1
2
3
4
5
B
7
8

Delate... | Copy... | Edit.. |

Close I Help |

a) Total 64 data blocks can be assigned. But it's not possible to set a register number.
b) Sending and receiving data size can be set up to 60 Words. There is no period for sending and receiving.

c) Set device area

- Sending: reading device area I/Q/M, saving device area: Q/M
- Receiving: reading device area I/Q/M, saving device area: Q/M

o Designate station no., size, mode, area in following windows.

Dedicated Ttem Elit |

Mode —————
Station Mo.: Iﬂ are
f* Send
Sizedord): |1 {~ Receive

Area

From area: @ sy ¢ %l O Saw IIZI
To area: S M 0+ HOW I

(0] 4 Cancel | Help |
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a) Station no.: set the number of the slave or opponent station.

b) Mode: click 'send' for writing data on the slave station, or 'receive’ for reading from it.

)
)
c) Size: data size for reading and writing of the master station can be specified up to 60 words.
d) Area:

Send mode Receiving mode Indication

It is in the master station to
. Itis in the slave station for the
From Area | temporarily save the data to - When selecting %MWO, click '%MW'
. data to be read.
be written. and enter '0' in the blank next to it.

It is in the master station fo | - When selecting %QW0.1.0, click
ltis in the slave station to write “%QW and enter '0.1.0" in the blank

ToArea temporarily save the data to be | nexttoit.
the data.

read.

3) Setting communication enable

To process 1:1 built-in communication between GM7U's, after setting communication parameter and constituting program, the user
must access the master GM7U through GMWIN, click 'connect(C)' of ‘online (O)' in menu bar, and set '‘Communication Enable(L)
of ‘Online (O) in the same menu bar.

online Debug Tools Window Help

e o q

ey E-+WWrite+Run-+Manitar O Chrl+R

iy, Conneck+HWrike+Run+Manitar On t JJ %J &0 ‘ﬂ;ﬂ_ @
=

g Disconneck

Resd.. %
%..J write. ., illoc : Initial Value | V&

WAF

Monitor QngoFF
PLC Mode 4
Reset L4

Elash Memory L4

PLC Info 4
Ii0 Modules 4
I Forcing L4

3

Mebwork Enable Link. ..

Comm Infa... Link Status, .,

_ _ [Mmet Parametet., .,
Cnline Edit 4

ESM.

T/ Ship,

Fault Mask. ..

Initialize Special Madule, ..

Communication Channel x|

[T Channel 0

" Channel 1 Cancel
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4) Flag related with operating status
(1) Sending/receiving error count for each station (total 32 stations)

- Flag name: _"MRS_ERR_CNT[n] (n=0~31)

- Data type: array byte

- Description: each station can renew number of errors.
Namely, the number of s/r errors of the station no. 1 is renewed at_MRS_ERR_CNT [0], and the number of the station no.
31,at_MRS_ERR_CNT [31].

(2) Sending/receiving error description of each station (total 32 stations)

- Flagname: _MRS_ERR[n] (=0~ 31)
- Data type: array byte
- Description:
Error code 1: time overrun error for the responding time of sending/receiving

Error code 2: NAK time error

(3) Slave PLC mode and error description of each station (total 32 stations)

- Flag name; _SRS_STATE[n] (n=0~ 31)
- Data type: array byte
- Description: 0 Bit: error status of the slave PLC (1: error, 0: normal)
1-3 Bit: Reserved
4-7 Bit: operating mode of the slave PLC
4 Bit: STOP
5 Bit: RUN
6 Bit: PAUSE
7 Bit: DEBUG

(4) Status flag of the master PLC
- Flag name: _MRS_STATE [n] (n=0-31)
- Data type: array byte
- Contents:

-2 Bit: overextending M area when setting communication parameter

(5) Max/min/current sending/receiving cycle of set parameter
- Flag name:
- (Time Type) _MRS_SCAN_MAX
- (Time Type) _MRS_SCAN_MIN
- (Time Type) _MRS_SCAN_CUR

- Contents: the interval between after sending and before receiving
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5) Example
GM7U GM7U
(Master: Station 0) G7E-DR10A (Slave: Station 31)
B\ /3 B\ Vo

i

1:1 dedicated protocol communication cable between GM7Us

The following example uses the above diagram to explain the operation of GM7U main unit.
-The data of the master GM7U main unit uses ADD function to increase %MWO area, and write the data to the slave station of

theGM7U main unit. The written data in the output contact is read by the master station of GM7U, and is written to the output

contact of the expansion digital I/O module, G7E-DR10A.

(1) MASTER station’s parameter settings and program

Communication Channel 0

—Communication method

Station Mo ID vl
Baud rate: |1QEDD 'I Data bit: IS 'I
FParity hit: INDI"IE 'I Stop bit: |1 'l

Caommunication channel
& RS232C Null Modem or RS4221485

" RE232C Madem (Dedicated Lingy  Nifial command:

 RS232C Diakup Modem F

~ Protacal and maode

8-32

o Station No: Select 1 (0 ~ 31 available)
 Baud rate: Select 19200

(1200, 2400, 4800, 9600, 19200, 38400, 57600)
o Parity bit: None (None, Even, Odd available)

Timeout in master mode: (500 me o Data bit; Select 8 (7, 8 available)
Dedicated o Stop bit: Select 1 (1,2 available)
i M ter [~ Read Status of Slave PLC List... | o Communication channel:
5
. Select RS-232C Null Modem or RS-422/485
Modbus o Timeout in master mode: Select 500ms
:: nsﬂlzifr Transmission mode: IASC” vl (10 ~2000ms available)
User defined o Protocol and mode: Select Dedicated Master
ser define
S (Master/Slave)
~ e Lizt.. |
= Mo Protocol
FIELDBUS
 Master )
 Siave List.. |
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o After setting, the following window will be displayed.

Dedicated1

—Entry list

[ Type

Fead Area

Store Area

Size

[ T N I e I U P T (S

e
O~ MmO b= O

—
[Ln)

[Delete...

L9910

Edit... |

Close

Help

o Select ‘0" to set the master station’s sending parameter.

- After parameter settings, click ‘OK'.

Station No.

Size

Mode

From area

To area

31

1

Send

%MWO0

%Q0.0.0
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x
Mode ———————
Station Mo |31
f* Send
Sizeftord); |1 {~ Receive
Area
—| | Slave station’s area
From area: ¢ sahid o S0 £ 90y ||:| P (Station No.31)
Toarea: ¢ gy & %Oy (000
Gk Cancel | Help |

When the item 0 is registered, the following window is show up.

Dedicated1

— Entry list

Mo, Type Read Area Store Area

Size

[ R ) I R I ]

11
12
13
14
15
16
17
18
14

Delete... Copy...

0 SM:31.Send a0 % 0.0.0

1 -

Edit... |

Close

Help
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- Select ‘1, and register as below.

x
Mode
Station Mo |31
= Send
i . |1 i Receive :
Size(itiord): L Slave station’s area
Y / (Station No.31)
Fromarea: ¢ spyy ¢ %0 & %W |0.0.0
1~ | Slave station's area
To area: Sy e Sy ||:|_1_|:| -— (Station No.1)
2k Cancel | Help |
- After parameter settings, click ‘OK'.
Station No. Size Mode From area To area
31 1 Receive %QW0.0.0 %Q0.1.0
- Check the item 0 and 1 are registered in the Entry list, and Close the window.
x|
~Eritry list
Mo, Type Fead Area Store Area Size
0 Sh:31.Send FMID ®OW0OD 1 e
1 8N 31 .Send WHAWO00  %OWDA0
3
4
5
6
7
g
]
10
11
12
13
14
15
16
17
12
19 =l
Delete... | Copy... | Edit... I

Close I

Help
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e Select ‘OK’ in the communication parameter window to complete the parameter settings.

¢ Program description

- Increase the value of %MWO00O0 at the rising edge at every second.
- Communication is executed following the parameter settings.

kA d:Wamwin 4_eng'Wsource Waz'Wn -0 x|

Variable Name| DataType |Memory Allucat|
1 BOOL BOOL =Auto=

4| | i

rs

_TIS 400 [l
Row 0 ] = _EN END.
Row 1 S0 M0 OUT MO

Row 2 1 W2

Fiow 3

Row &
[« | 2y

(2)  Slave station’s parameter settings

Communication Channel 0 x|

r Communication method

Station Mo.: IW 'l
Baud rate: |19200 Yl Data hit:
Parity bit: INone vl Stop bit:

4

N

Communication channel
(+ RS232C Null Modem or R54221485 o Station No: Select 31 (0 ~ 31 available)
~ RS232C Modem (Dedicated Lingy  INifial cammand: o Baud rate: Select 19200
¢ R5232C Dial-up Maodem ATZ )
(1200, 2400, 4800, 9600, 19200, 38400, 57600)

o Parity bit: None (None, Even, Odd available)

Close

—Protocal and mode
Timeout in master made: | 300 ms o Data bit: Select 8 (7’ 8 ava"able)
Dedicated o Stop bit: Select 1 (1,2 available)
~ Master I© | Read Status of Slave FLC List... | o Communication channel:
¥ Slave
N — Select RS-232C Null Modem or RS-422/485
Modbus o Timeout in master mode: Select 500ms
" Master ;
¢ Glave Transmission mode: IASC” vl (10 ~2000ms ava"able)
User defined o Protocol and mode: Select Dedicated Slave
P P (Master/Slave)
 Slave 4|
€ Mo Protocal
FIELDELIS
 Master )
List...
" Blawe 4'
8
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8.1.8 Error codes
Error code Error type Error condition and causes Treatment
HO001  |PLC systemerror  |Interface with PLC is impossible. Tumn Off/On the power
Ermors occumed when exchaning ASCHl data to Check if other letters than capitals/small letters,
H0011 | Data error gng numbers, and (%',_.) in device and data,
numbers. ,
correct and execute again
Set a wrong device memory that is fo use
H0021  |Command error Check the commands
commands other than w(W), r(R), x(X), y(Y), S(S)
Wrong command type that is to use characters
HO031  |Command type error Check the command type
v like wSS, wSB using other letters from “SS” or “SB” o
H1132 " |Device memory ermor A memory device other than m(M),q(Q),I(1) is set. | check the device type
The number of data is 0 or longer than 128| Correct data length
H1232 |Data size error bytes. (If the data type is byte, the number of data
must be from 1~128)
When characters other than x(X), b(B),w(W),d(D)
H2432  |Data type eror Wﬁg;i?é) d(D) are used Check the data type and execute again.
Ex) Use commands like %db or %dd.
Device request When omit % .
H7132 Format error When omit* at QX command Check the data type and execute again
When the assigned area is exceed
Ex 1) %QX0.0.64 > exceed assigned area
%MB0.0.8 > exceed assigned area o .
H2232 | Exceeded area erfor Ex 2) The address is not in decimal value such| Correct the size within the assigned area and
as %MX00A, %MBO0A execute again.
Ex 3) When the M area size is set as 2 K bytes
in GMWIN, but exceeds over 2 K bytes
like %MB400.
Monitor execution o ) Correct the monitor register no. not to go over
H0190 Exceeding limit of register No.
error than 9 and reset
, , o , Correct the monitor register no. not to go over
H0290  |Monitor register error | Exceeding limit of register No.
than 9 and reset
When use commands that aren't supported. Ex1)| - Be familiar with the manual
T o .
HB00T | syntax error When use device like %MX100, %QX0.0.0 in RSB| Checkifthe system stopped
command
- Reset
H6010 Syntax error OVER-RUN, FRAME error Be familiar with the manual
Confirm the settng of the RS-232C
H6020 Syntax eror TIME OUT error communication ports. Tumn the power off and on
- to restart.
HB030 Syntax error Syntax error in commands Check if each sends frame has ENQ, EQT.
H6040 Syntax error When a FRAME text exceeds over 256 bytes Correct the send frame not to go over 256 bytes.
H6050 Syntax error BCC error Check if BCC is right.
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8.1.9 LSinverter-dedicated protocol

1) Introduction

LS inverter dedicated protocol enables to build a 1:N (inverter as slave) system using LS-BUS (ASCII) protocol. This system can be built
easily with communication parameter settings in GMWIN. Up to 31 inverters can be used for each channel (channel 0, channel 1).

2) System configurations

(1) Configuration using channel 0

GMIU  GTL-CUEC
- | —

:
¥ N } —

LS INVERTER

(2) Configuration using channel 1

GM7U

O — - |

l k

LS INVERTER
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3) Parameter settings

(1) Communication parameter settings

o Select ‘Parameter’ -> ‘Communication Parameter’' in GMWIN, and select channel 0 or channel 1.

Communication Paramekter Selec

Channel 1 |

Close |

x| Communication Parameter Selec El

Channel 0 | Close |

Channel 1

Selecting Channel 0

Selecting Channel 1

o After selecting, the figure below will be displayed. (Left for Channel 0, right for Channel 1)

Communication Channel 0

~ Communication method

Station Ma.: Im 'I
Baud rate: |1 4200 'I Data bit: IS 'l
Parity hit: INDne 'I Stop bit: |1 v|

Communication channel

& RS232C Null Modem or RS422/485
~ RS8232C Modem (Dedicated Ling)
¢ RE232C Diakup Modem ATz

Initial command:

~Protocol and mode

Timeout in master mode:  |500 ms
Dedicated

" Master

" Slave

* LG Inverter
Modbus

" Master

" Slave

" | Bead Status of Slave PLE List...

Transmizsion mode: BSC| L

User defined
" Master
" Slave
" Mo Protocal

Lizt..

FIELDBLIS

= Master
" Slave

List...

Close

Al E

Communication Channel 1

—Communication method

Station Mo.: m
Baud rate: |192IJD vl Data hit: Ig vI
Parity hit: INnne vl Stop hit: |1 vI

Caommunication channel

Initial command:
e RS5485

ATZ

~Protocol and mode

Tirmeoutin master mode: 290 ms

Dedicated
" Master
" Slave
=

Wodbus
" Master
" Slave

[T Read| Status of Slaye FLE List...

Transmission mode: |25 Le

User defined
" Master List...
" Blave
" Mo Pratocal

Close

Ll

Selecting Channel 0

Selecting Channel 1

o Set Station No. (PLC station), Baud rate, Parity bit, Data bit, and Stop bit.
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(2) Entry List settings
o Select ‘Dedicated’ -> ‘LG Inverter’ -> ‘List...’, and then the following window will be displayed.

LG INVERTER x|

—Entry list

Mo, Type Pl C Arra | G lnveder Area Size

RS

Delete... | Copy... | Edit... |

Close I Help |

o Select the items, and then the following window will be displayed..

x
Mode
Station Mo Iﬂ {0-31%
{* Send
Size(Word) |1 (1-% " Receive

Area

PLC @ %MW O %W O %aw o
LG INVERTER A

] Cancel | Help |

o Station No. is for slave inverter station's number. Stations No. 0 to 31 is available.
o Select ‘Send’ to write data to an inverter.

o Select ‘Receive’ to read data from inverter.

o Size is the data size to send and receive, and 1 to 8 words are available.

e PLC area and LG INVERTER area can be set in Area.

o M, I, Qareas (unit: word) can be used for PLC area.

o Input the inverter's address in the LG INVERTER Area. H0000 to Hffff is available.
© Download the communication parameter after settings.
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8.2 User Defined Protocol Communication

8.2.1 Introduction

User Defined Protocol Communication allows users who do communication between GM7U main unit and other kind of device
to define the other company’s protocol at GM7U PLC. There're a number of kinds of protocols made by many companies, that

it's difficult to have all protocols in it. So if a user defines a protocol that can be applied to his/her purpose, GM7U main unit

executes the communication with the other kind of device through the defined protocol.

For this, protocol frame must be defined in GMWIN. And exact knowledge about the contents of the protocol defined by the
user is vital in making the communication possible. GMWIN can download a user defined protocol frame into GM7U main unit
and it is saved. it is not erased by power’s offfon. For using user-defined mode, he/she should program with instruction

controlling sending of PLC as well as edit frames. This section explains User Defined Protocol Communication setting & usage.

8.2.2 Parameter setting

1) Setting Communications Parameter

(1) Open a new project file from GMWIN and select GM7U as PLC type

(2) After setting communication parameter at GMWIN. Double click it to activate this window.

Communication Channel 0

x|

—Communication methaod

Station Ma.: ID 'I
Baud rate: I‘IEIQDD 'I
Parity hit: INone VI

Communication channel

Data hit: IB 'I
Stop hit: |1 VI

~ RS232C Dial-up Modem

& REZ32C hull Modern or RS422/4585
" RS5232C Modem (Dedicated Ling)

Initial carmmand:

|ATZ

—Protacal and mode

Dedicated

Timeoutin master mode: 400

" Slave
LG Irverter

il

" Master I~ | Read Status of Slave FLE List...

lodbus
" Master
' Slave

Transmission mode: ASCI i

User defined

" Mo Protocol

List...

FIELDBLIS
W

i Slave

List..

Bl | B

Cloze
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(3) Setaccording to the following table.

ltem Setting range
Station No. Station no. from 0 to 31.
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)

® RS-232C Null Modem or RS-422/485: It's a communication channel for the communication,
using GM7U base unit's built-in communication and Cnet I/F module (G7L-CUEC).

® RS232C Modem (Dedicated Line): It's to be selected for the communication, using a dedicated
modem with Cnet I/F module (G7L-CUEB).

® 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).
Remark) 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.

Communication
Channel

® [f's the time waiting a responding frame since the master GM7U base unit sends a request
frame.
®  The default value is 500ms.

Timeoutin Master ® |t must be setin consideration of the max. periodical time for sending/receiving of the master

Mode PLC
®  [fit's set smaller than the max. send / receive periodical time, it may cause communication
ervor.
User Define Master | If it is set as the master, it's the subject in the communication system. If it's set as the slave,
| Slave it only responds to the request frame of the master.

2) Frame setting

(1) Click “List” button to activate the following window.

x|
Frame list:
—Frame information

1 Mot defined _
2 Mot defined TwRx Mot defined
3 Mot defined Header:
4 Mot defined )
5 Mot defined SG1:
6 Mot defined SGH
7 Mot defined _
& Mot defined 563
9 Mot defined 5G4
10 Mot defined ;
11 Mot defined 565
12 Not defined SGE:
13 Mot defined ;
14 Mot defined SGT
14 Mot defined SGo;

Tailer:

BCC:

Ok Cancel
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(2) Select one of 0~ 15 in frame list to open the following window.

Header: I— THiRs

— Segment 1 —Segment 5

& Hexlnput € ASEH nput 52! I— Biyte * Hexlnput € ASC nput Size! I— Byte
—Segment 2 —Segment B

& Hexlnput € ASCIIRpuE. S1ZE: |_ Byte @ Hexlnput € ASCHIpuE  E1ZE: |— Byte
~Segment 3 —Segment ¥

* Hexlnput 0 ASCH nput Size! I— Byte % Hewlnput € ASCI rput ze; I_ Biyte
—Segment 4 —Segment 8

& Hexlnput € ASGHInput 9128 I_ Byte % Hexlnput 0 ASCHnput  Bize; I_ Byta
Tailer: Ii oK I Cancel |

BEE Setling...|

()  Frame specification

e Header

- Used in [Header] type.

- Possible characters, as headers are 1 alphabet letter, 1 numeric number, or control characters as below.

Available Control Code
NUL(HO0) | SOH(HO1) | STX(H02) | ETX(H03) | EOT(HO4) | ENQHO5) | ACK(HO6) | BEL(HO7)
BS(H08) HT(HO9) LF(HOA) VT(HOB) | FF(HOC) CR(HOD) SO(HOE) S1(HOF)
DLE(H10) | DC1(H11) | DC2H12) | DC3(H13) | DCA(H14) | NAKH15) | SYNH16) | ETB(H17)
CAN(H18) | EM(H19) SUB(H1A) ESC(H1B) FS(H1C) GS(H1D) RS(H1E) US(H1F)
DEL(H7F)
Example 1)

[NUL], [ENQ], [1], [A]: Possible
Example 2) NUL, ENQ, [12], [ABC]: impossible

- ltis allowed to be only 3 consecutive characters.

Example 3)

[ENQ][STX][NUL]: Possible

Example 4)

[AJINUL][ENQ][STX]: impossible
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o Send/ Receive
- Not defined: Itis 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.

o Segment (1-8): Enter segment by segment to separate fixed sending data area (CONSTANT) and device

area (Array).

ltem Contents
To set a segment type, therere NONE (not defined), CONST (fixed data
Type: I MOME - I area), ARRAY (Device area). CONST declares commands and fixed data that

are used for communication frame and ARRAY is used to input and save the
Type: ICONST 'I data needed for interactive communication. ARRAY type must be always set
by byte.

Type: |ARRM‘ "I Ex.1) %MBO, %QB0.0.0 (< O)
Ex.2) %MXO, %MWO, %MDO, %QX0.0.0, %QW0.0.0(< x)

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.

Ex. 1) 10RSB06%MW10006
—Segment 1

Type: ICONST vI |1IZIHEEIEIE

" HexInput & ASCI Input Size: I Byte

—Segment 2

Type: ICONST vI I%MWWDDE

CHednput @ GG O | Bye

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 a 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: IARRA‘H vI I%MEIEI
[~ Send by ASCI Converting Size: |14 Byte
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ltem Contents

Itis a radio button to select the input type of commands. There're 2 kinds as hex or
ASClII value.

Ex1)ASCII:10RSB06%MW100
Ex2) Hex :31 3052 53 42 30 36 25 57 44 31 30 30

" Hexlnput = ASCI Input

I™ Receive by Hex Converting If ARRAY (variable data area) is set, it asks whether it would convert data to ASCII

[T Send by &5CI Converting | 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 unitis a byte.

e Tail
- Used in [Tail] type.

- Possible characters as headers are 1 alphabet letter, 1 numeric number, or control characters as below

Available Control Code
NUL(HO0) | SOH(HO1) | STX(H02) | ETX(H03) | EOT(H04) | ENQ(HO5) | ACK(H06) | BEL(HO7)
BS(HO08) HT(H09) LF(HOA) VT(HOB) FF(HOC) CR(HOD) SO(HOE) S1(HOF)
DLE(H10) | DCi(H11) | DC2(H12) | DC3(H13) | DC4(H14) | NAK(H15) | SYN(H16) | ETB(H17)
CAN(H18) | EM(H19) SUB(H1A) ESC(H1B) FS(H1C) GS(H1D) RS(H1E) US(H1F)
DEL(H7F)

Example 1) [1], [2], [A],
Example2) 1, [12], A,

[a], [NUL], [EQT]: possible
[AB], [ABC], NUL, EOT:impossible

- Iltis allowed to be only 3 consecutive characters.
Example 3) [ENQ][STX][NUL] : possible
Example 4) [A]INUL][ENQ][STX] : impossible

- It's possible to use BCC that can detect errors. BCC must be set as [BCC] to be used. To set BCC contents,
click “BCC Setting” button on the right side.

Example 5)

Tailer: |[E0ﬂ[EICC]| BCC Setting... |
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e BCC setting: set BCC when it is needed.

x|
— Data type
 ASCI > HEX
— Check rule
 Default
£ 5LIM 1 o 8UM 2
= HOR 1 " HOR 2
OMUL T MUL 2
Range: | £x) HI0]~T[0]
Complement: INDne "I mMask I ex) “FF |FF
&FF

ltem Contents
Data Tvoe ASClII adds 2 bytes BCC value in ASCII type to frame. Hex adds 1 byte BCC value in Hex type to
w frame. For the detailed setting BCC, refer to 8.1.6 “Execution of Commands”.
Defauit Itis that sum all the data from 24 data to the data before the data marked as [BCC] and input the
result to the [BCC] area
LRC/CRC Set as LRC/CRC check which is provided in modbus protocol.
For ASC communication set LRC, for HEX communication set CRC.
SUM 1 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
o SUM2
& value.
3
& | XOR1 | BCCmethodis 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.
MUL 2 BCC method is the same with MUL 1, but it's used when the user masks any value to the last BCC
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 setas H [1]~T [1].
Itis 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
Ex3) When masking by AND method, using a value, HFF : &FF
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e Frame size
- ASCII communication: max. 128 bytes

- Hex communication: max. 256 bytes

e Flag (_LRCV[n]: nis a frame list no.)
- ltis aflag to indicate whether a user-defined frame is received in the order set by the user.
— Itis aBOOL type and ARRAY type in the size of 16.
- Ifthe received frame is matched with the declared frame in frame list number 3, _RCV [3] starts blinking.
0—>1—-0
— Channel 0 : _RCV[n] (n: frame list number)
— Channel 1:_RCV1_422[n] (n: frame list number)

o When frame receiving is done, GM7U main unit check if there’s any match between the received frame and the

declared frame in frame list. If there is, let the Link relay L(n) flag blink and save the received data in the assigned

area.

x

Header: I[ENQ] TR ISend 'l

—Segment 1 —Seament 5

Type: |comsT x| [1234 Type: INONE v| |

" Hexlnput & ASCI Input Size: I Byte & Hewlnput € ASCH (npot Size: I Byte
—Segment 2 ~Segment &

Type: |nONE v | Type: [nonE =] |

€ Hexinput & ASCInput Size! | Byte & Hex nput € ASEIRpOt Size: | Byte
—Segment 3 —Segment 7

Type: |NONE =] Type: INONE -|

& Hexlpnput € ASCH Input Size: I Byte & Hexlnput 0 ASEH (mput Size: I Byte
—Segment 4 —Segment 2

Type: |NOME ¥ | Type: INONE v| |

& Hexlnput € ASCI Input Size: | Brvte & Hexlnput € ASCH nput Size: | Bivte
Tailer: I[EO'H[EICC] BCEC Seﬂing___l oK I Carcel |

Example) When frame is set as below, the result of calculation is as follow.

x|
—Data type
* ASCI " HE%
—Check rule
+ Default
= SLUM A1 = BLIM 2
" HOR 1 " XOR 2
= ML UL 2

Range: |H[1]~T[EICC—1]

Complement: INane 'I Mask : I ex) “FF |FF

o]

e H{0]~T[0]

&FF
Cancel |
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(1) Default setting
The last transmitting frame
The kinds of
The value of sum check BCC Type setting
Input segment
ASCII Type Hex Type
ASCII Input 31+32+33+34+04=CE 053132 33 34 04 43 45 05313233 34 04 CE
Hex Input 12+34+04=4A 051234 04 34 41 051234 04 4A

(2) SUM 1, XOR 1 or MUL 1 setting.

@ SUM1
) The last transmitting frame
The kinds of -
, The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCII Input 05+31+32+33+34+04=D3 05313233 34044433 053132333404 D3
Hex Input 05+ 12 +34 + 04 = 4F 05 12 34 04 34 46 05 12 34 04 4F
@ XOR1
) The last transmitting frame
The kinds of :
, The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCII Input 05A31A32A33A34A 04=05 053132 33 34 04 30 35 053132 33 34 04 05
Hex Input 05112434104 = 27 05 12 34 04 32 37 0512 34 04 27
® MUL1
) The last transmitting frame
The kinds of )
, The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCII Input 05*31%32%33*34 *04=60 053132 33 34 04 36 30 05313233 34 04 60
Hex Input 05*12*34* 04 =20 05 12 34 04 32 30 05 12 34 04 20

@ LRC and CRC check BCC in the same error check method which is provided in the modbus protocol. CRC is used in
the HEX communication, and LRC is used in the ASC communication. However, LRC is only used when the number

of data is an even number in the check range.

(® Complement setting : Complement calculation as below

Example> 1's and 2's complements of D3

l1]1]Jof1]oJo]1]1] =D3
lo]Jo[1]o]1]1]o]o]| =2C(Complementsof1)
[oJo[1Jo 1][1]o]1]| =2D(Complementof2)
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® For SUM2,XOR2,MUL2, mask the above SUM check value (1 byte) and get the SUM Check value.

Example> Masking D3 as FF

[1]1]o]1]o]o1]1] = D3
T[]t ]1] =FF
[1]1JoJtJoJo[1]1] = D3(ANDMasking)
11111 ][1]1][1] = FF(ORMaskng)
loJo[1]JoJ1]1]o]o] = 2C(Exclusive ORMasking)

8.2.3 Function block

1) User defined function block (SND_MSG)

Function block Description

[M3T4
SHO_Msh REQ: Execute function block at rising edge (0 — 1)
_BOOL . RED HWDRS. _BOOL| | Input | CH: Setcommunication channel (0 ~ 1)

FL_ID: Frame list field number to send. (0 ~ 15)
LUSINT .CH  ER _BOOL

NDR: When ends without error, this is set to 1 and keeps till the next request for,
LUSTNT . FL_I 5TA _USTNT function block.

L Uj Output | ERR: When an eror occurs, this is set to 1 and keeps till the next request for
function block.

STATUS: When an error occurs, output error code.

(1) Function
o When the execution condition is on, the communication starts with protocol at parameter which is designated early.
e ‘CH is a communication channel, and ‘FL_ID’ designates a frame list number which is registered in the user defined
communication parameter.

(2) Program example
o When input condition (%MX000) is on, channel 1 starts communication with protocol at user defined parameter number 3.

_lolx

Variable Name| Data Type [Mer ;I

1 BOOL BOOL AL
4| | b
[HETO ﬂ
ah0_M5G
Row 0 _BOOL . RED MO _BooL

Row 1 _USINT .CH  ER _BooL

Row 2 _USTHMT - FL_ISTA _LSTHT
1] Llj
Fow 3
4 v
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o The communication status is saved in the COM_STAT value, and its type is USINT.
o NDR: When transfer is completed normally, this bit tums on during 1 scan.
* ERR: When communication error occurs, ,this bit tumns on.

(3) Error code

Code Error type Description
06 Slave Device Busy It's sending or waiting to receive
09 Parameter Error Communication parameter setting error, Link enable setting error
10 Frame Type Error Frame does not setting or frame does not ‘sending’

8.2.4 Example

1) System configuration

GM7U main unit GM7U main unit
(Master: Station no. 0) (Slave: Station No. 1)

o\ /3]

o\
1]
IL

11 dedicated protocol communication cable between LSIS'

o This example assumes that there’s a communication between LSIS’ products by the user-defined protocol. The system configuration
is as follows and the cable is the same with the one of 1:1 dedicated protocol communication.
o The data in M area of the master station is sent to the slave station and the slave station saves received data in M area, output as

direct variable, and sends the data back to the master. This process repeats between the master and the slave.

2) Setting master station and program

(1) Set for master station no.0

(2 Create a new project file and make a new program for the master station.

gmwin - [d:'Wgmwin 4_engWsource WtestWnonameni.src] 1ol =] I
JJEEI Project Program Edit View Compile Online Debug Tools Window Help ;|i|5||
mere e (e s m (we |[=EpeB8]— + |

= —
PLC Type : GM7U, test.pr Writer : |Variable Name| Data Type Memory Mlocm{ Initial b .
=EE COMFIGURATIONMIPLC) : UNNAMED 1 F 44k
1 ACCESS VARIAELES @ 0 variable(s) declared, | 3| NN

\Bm Direct variable Comments : 0 variahle{s) declared, -
243 RESOURCE(CPU)Y 0: RESO ﬂ = P
[1 RESOURCE GLOBALS : 0 wariable(s) declared, Lr {2
ﬁ Scan Program &

- [TNSTO  dgmwin 4_engWsourceWiest®noname
= GE TASK DEFINITIONS @ 1 variable(s) declared, LGRS
{F} Hre}
otz
EC
KN | i _>l_I
== Project I:'o Parameter JMLibrary ] %] noname00 I

x|
I |

A« »[*1\ Error/Warning Cross Reference  » 10 p  DOuplicate Coil  » Find A Commonication  #
ready OFfline RO, CO |Edit Lz
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(3 Select ‘Communication Parameters’ in GMWIN parameters.

Communication Channel 0

—Communication method

Station Mo 0

Baud rate: 19200 - Drata hit: g

FParity bit: MHone Stop hit: |1 *I

N

Communication channel
@& RS232C Mull Modem or RS422/485

¢ RS232C Modem (Dedicated Lingy ~ INitial command:
¢ RS232C Dial-up Modern ¥

—Protocal and mode

Tirmeout in rmaster mode:  |500 Fris
Dedicated
= Master [T Bead Status af Slave BLE List... |
i~ Slave
i~ LG Inverter
Modbus
i~ Master

 Slave Transmission mode: IASC” vI

List...
= Mo Protocol
FIELDBLIS
= Master List
" Slave
Close

o After communication method and channel setting, select ‘Master’ at User defined in Protocol and mode.

o Set the parameters according to the following table.

Communication Method Protocol and Mode
Stafion | Baud Dgta Papty St(.)p Communication channel User defined
no. rate bit bit bit
0 9600 8 None 1 RS-232C null modem or RS-422/485 Master
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e Select ‘Frame 0’ to define the Tx frame

User Defined

Frame list:

1 Mot defined
2 Mot defined
2 Mot defined
4 Mot defined
A Mot defined
G Mot defined
¥ Mot defined
2 Mot defined
9 Mot defined
10 rot defined
11 kot defined
12 Mot defined
13 Mot defined
14 rot defined
14 Mot defined

[=].4 I

—Frame information

TrfRx:
Header:
SG1:
SG2:
SG3:
SG4:
SGEa!
SGhE:
SiGET
S8

Mot defined

Tailer:
BCC:

Cancel I

Header: Iw TwiRx: m

—Segment 1 —Segment s

Type: Im |SEND_FRAME Type: Im |

" Hexlnput & ASCI Input Size I_ Byte & Hew lnput. €0 ASE Input SiZe! I_ Bryte
—Segment 2 —Sedgment 6

Type: Im I%MEIIZI Type: Im I

I Send by ASCIl Converting Sie: |4 Byle & Mt € ACHnput  Sie | Bife
—Segment 3 —Segment 7

Type: m | Type: Im |

& Hexlnput €1 ASE nput Size I_ Byte & Hew lnput. €1 ASE nput Size: I_ Byte
—Segment 4 —Sedgment 8

Type: Im I Type: Im I

= Hexlnput © ASGH nput Size; |— Bite % Hexlnput € ASCHInput Size: |_ Bivte
Tailer: IW BCC Seﬁing...l oK I Cancel |

ltem Setting value
Header [ENQ]
Tx/Rx Receive
Segment 1 Type: CONST, Field: SND_FRAME
Segment 2 Type: ARRAY, Field: %MB000
Tailer [EOT][BCC]
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o ‘[BCCY is set in tail after setting. Click ‘BCC Setting’ to activate the BCC setting window. Set as follows and click “OK” o close.

x|
—Data type
F ASC r" HE
—Check rule
t+ Default
5L 1 " 5LM 2
O HOR 1  NOR 2
£ MLUIL 1 MU 2
Range: [H1I=TECC-1] &) HID]~T(0]
Complement: INDne vI Mask I &) AFF |FF
EFF
Ik Cancel |
ltem Setting value
Type ASCII
Check rule Default
o Click ‘OK’, and then the following Frame List window is displayed.
x|
Frame list:
—Frame infarmation
1 Mot defined :
7 Not defined TR Send
3 Mot defined Header:[ER G

4 Mot defined
4 Mot defined
G Mot defined
7 Mot defined
3 Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
13 Mot defined
14 Mot defined
14 Mot defined

SG1: constant
SG2 hex4]

SE3: null

SG4: null

SGA null

SGAE: null

SGT null

SG8: null
Tailer[EQT][BCC]
BCC: Basic Setup

O

Cancel |
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e Click Frame List 1 and set as below.

TR I Receive - I

Header: [5TH]

—Segment 1

—Segment &

" Hexlnput & ASCI Input Size!

Type: ICONST vI IRCV_FRAME Type: |MNOME - I

1

I Biyte & Hew nput €€ ASCIHnput

Size; I— Byte

—Segment 2

—Segment B

[T Receive by Hex Converting

Tyne: IARRA‘( v[ I%MEHD

Size:

:

|4 Bryte & Hexlnput € ASE Input

Type: |MOME = |

SIEe; I— Byte

—Begment 3

—Begment 7

Type: INONE v[ |

¥ Hexlnput £ ASEI nput Size:

:

I Byte = Helnput £ ASGH Input

Type: |MOME = |

Size; I— Biyte

—Begment 4

—Begment 8

Tupe: INONE v[ |

& Hexlnput € ASCHnput gize:

1

I Bivte @ Hew [nput € ASCInput

Type: |MOME = |

Size; I— Biyte

:

Cancel |

Tailer: I[ETKI BCC Setling...l 0

ltem Setting value
Header [STX]
TX/Rx Receive
Segment 1 Type: CONST, Field: RCV_FRAME, ASCII Input
Segment 2 Type: ARRAY, Field: %MB10, Size: 4 Byte
Tailer [ETX]

o After the frame setting, click ‘OK’, and then the frame will be registered as below.

]

Frame list:

0 Send —Frame information

3 Mot definad TaiRs: Receive

2 Mot defined Header:[STx]

4 Mot defined .

= Mot defined S5G1: constant

6 kot defined SG2: hex[4]

T Mot defined .

8 Mot defined SXERE il

9 Mot defined SG4: null

10 Mot defined .

11 Mot defined SG5:null

12 Mot defined SGE: null

13 Mot defined .

14 Mot defined SEFnull

15 Mot defined S8 null
Tailer:[ETH]
BCC: Mot Set.

(0] 4 I Cancel
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(4) Click 'OK’ to exit communication parameter setting and click “OK” to complete setting.

(5) Setup a program like the following figure and download it to the slave station of GM7U. For detailed program setting and
downloading information, refer to the GMWIN manual.

o Insert ‘Communication Library’ (COMM.8FB) at Library window before using the function blocks.

gmwin - [d: Womwin 4_eng'Wsource Wtest Wnoname00.src] -|0] %

EﬂEroject Program Edit Wiew Compille Online Debug Tools ‘Window Help -|5|ﬂ|
=PERECTENEEN § A =R - T
zx e
Library |‘Jariahle Name| Data Type |Memury Allucaﬂ Initial Value | Variable Kind | ’E !
=8 Funciion S
- ®-[ Standard Function J| | A Jef- i
=B Funcion flacid [ L -
gl o S
¥ Delete Prograris.. {3 {}
Library...,
Un{Pragram) l H' {5} {8
Cown(Progran) I_as R ()
Properties... {F} {FB}
Y
’7 Allow Docking s
Hide -
Float In Main Window | a
[+l | i
w0, %P L., #] nonamend
— [
X
H
W[<[[v} ErrorMarning § Crass Reference /0 [Duplicate Call J, Find } Comnication [
Tnserts fbrary Fileis) into the praject Offine [T [ [roco Edt
open 2 x]
Lack ir: Ilﬂ Lib j = £ EE-
COMM,EFE
SPECIAL.SFE
STOLIE. &fb
STOLIE. GFL
File name:  |COMM.SFB Open |
Files of type: |  Librarv files  [*.8f | Cancel |
s
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o [t sends Frame 0 by operating the function block every 200m.
 Frame 0 sends 4-byte value from %MBO of the master station.

e Frame 1 is saved in %MB10 (refer to frame setting of Frame 1), and the saved %MB10 value is reversed and outputted

at %QB0.0.0. The output value of %QB0.0.0 is saved again in %MBO.

e \When 8 LED of the master are on, then 8 LED of the slave are off, and vice versa.

J Project Program Edt Wiew Comple Cnlne Debug Tools Window Help

HOL HER RS MRS K To D -+

]|
I Library
= Function
Aol I
[ Standard Function Block m’m’
{3 Camn 0 FBhsiance

TEDMS SND MSE
’_ = RED N
0

I L\STA
0

REV[I] j'
:mam [N OUT;. 3060.0.0

REV[I] MUVE
’— =k
ANB0.0.0. N OUTS 3WE0

IS L_f]LlI- Ik nunameﬂDl

X

RI<2T¥l, Error/®arning [ Cross Refersnce J, 1/0 J Duplicate ail A Find ), Comunication ]

ready

offine T [race Edit

o ‘Enable Link’ must be set for master and slave.
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3) Setting slave station and program

(1) Create a new project file and new program.
(2) Setfor slave station no.1
(3) Create a new project file and make a new program for the slave station.

o Click the list after set the communication method and communication channel.

Communication Channel 0

— Communication method

Station Mo.: IIZI 'l
|1EIQDD vl
INDne "l

Baud rate: Drata hit:

Parity hit: Stop hit:

]

a

1

Communication channel

& RE232C Mull Modem or R54221485

¢ RS5232C Modem (Dedicated Lingy ~ IMtial com

rmand:

¢ RS232C Dial-up Modern BF

—Protocol and mode

Timeout in master mode:
Dedicated

500

IMs

" Master
{~ Slave
LG Inverter

[T Read Status of Slave FLE

st

Modhus
" Master

Transmission mode:
i~ Slave

User defined

ASCI i

" Master
@ Blave

" Mo Protocal

List..

FIELDBUS

= Master
{~ Slave

List..

Cloze

DL L

o Set the parameters according to the following table, and click ‘OK'.

Communication Method Protocol and Mode
St zeLn DataBit | Parity Bit Stgp Communication Channel User Defined
No. Rate Bit
RS-232C null modem or
1 9600 8 None 1 RS422/485 Slave
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o Click ‘Frame 0.

Header: Iw TriR Im

—Seqment 1 —Segment

Type: Im |RCV_FRAME Type: Im I

" Hexlnput & & Size: I_ Biyte % Hex lnput € ASEI nput Size: I— Byte
—Begment 2 —Begment 6

Type: Im I%MEIIZI Type: Im I

[~ Receive by Hex Converting Size: I‘l_ Byte @ Hew [nput € ASCInput Size! I— Byte
—Segment 3 —Segment 7

Type: Im I Type: Im I

& Hewlnput € A5G [nput Size: I_ Biyte & Hexnput € ASCI nput Size: I— Biyte
—Seagment 4 —Segment &

Type: m I Type: Im I

& Hexlnput €1 ASE] Input Size: |_ Byte & Hexnput €1 ASE Input Size: I— Byte
Tailer: W EICCSeﬂing...l Ok I Cancel |

ltem Setting value
Header [ENQ]
TX/Rx Receive
Segment 1 Type: CONST, Field: RCV_FRAME, ASCII Input
Segment 2 Type: ARRAY, Field: %MBO, Size: 4 Byte
Taliler [EOT][BCC]

(4) “[BCCY is setin tail after setting, click “BCC Setting” to activate BCC setting window, set as follows and click “OK” to close.

x|
—Data type
v ASc ~ HE%
—Check rule
-~ gum1 ~ Ul 2
" HOR 1 i HOR 2
= ML 1 = MUL 2

Range: IH[1]~T[EICC-1]

Complement: INDne vI

)4

ex) H[O]-~T[0]

Mask ; I ex) *FF |FF
EFF
Cancel |
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o Click ‘OK’ to see the Frame List.

User Defined

Frame list:

: ened

2 Mot defined
3 Mot defined
4 Mot defined
4 Mot defined
6 Mot defined
7 Mot defined
3 Mot defined
9 Mot defined
10 Mot defined
11 Mot defined
12 Mot defined
13 Mot defined
14 Mot defined
14 Mot defined

—Frame information

THRx:
Header:[EMG]
8G1;
SG
S5G3;
5G4
SGA;
SGh;
SGT:
SGa;
Tailer[ECT]BCC]
BCC: Basic Setup

Feceive

constant
hex[4]
nill

nill

nill

null

null

null

Ok

Cancel |

(5) Click Frame List 1 to activate the Frame 1 window and set as follows.

Header: Iw TriRa m

—Segment 1 —Begment &

Type: Im ISND_FRAME Type: Im

' Hex Input Size: I_ Byte & Hex lnput € ASCH nput Size: I— Byte
—Segment 2 —Segment B

Type: Im |%MEID Type: Im

[~ Send by ASCI Converting Size: |4_ Byte & Hexlnput € ASCH Input. S1Z2: |— Bvte
—Segment 3 —Segment 7

Type: m I Type: m

% Hexlnput €0 ASCI nput Size: I_ Byte & Hexlpput € A5E1 [nput SIZe: I— Byte
—Begment 4 —Begment 8

Type: m I Type: Im

& Hextlnput € ASGH nput Size: |_ Brvte & Hexlnput € ASCH Input B2 |_ Brvte
Tailer: Im Ok I Cancel |

BCC Seﬂing...l
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ltem Setting value
Header [STX]
Tx/Rx Send
Segment 1 Type: CONST, Field: SND_FRAME, ASCII Input
Segment 2 Type: ARRAY, Field: %MB10, Size: 4 Byte
Tailer [ETX]

* Set BCC following the master station.

(6) Click ‘OK’ after frame setting, and then the frame is registered as below.

x

Frame list:

0 Recefve —Frame information

7 Mot defined LEelEE

3 Mot defined Header[EMNGQ]

4 Mot defined .

& Mot definad SG1: constant

f Mot defined SG2: hex[4]

7 Mot defined .

8 MNat defined 863 null

9 Mot defined 5G4 null

10 Mot defined .

11 Mot defined SG8:null

12 Mot defined SGE: null

13 Mot defined .

14 Mot defined SGT:null

145 Mot defined 8G8: null
Tailer[EQT][BCC]
BCC:

Ck I Cancel

(7) Set up a program like the following figure and download it to the slave station GM7U. For details on program setting and
downloading, refer to the GMWIN manual.

k4 d:Wanwin 4_eng'Wsource Wtest ¥Wno -0l x|

Variable Name| Data Type (Memory .ﬁ.llocaﬂ Initial ;l
1 IMSTO FH Instance =Altn= @
1] | -
CRCY[D]  MOYE [’ =
Fow 0[] = EN EHIS —
Fiow 1 #MBO . IWT  OUTSS #0B0.0.0
Fow 2
Fow 3
[HST1
_RCY[0O] HOVE anl_M5G
Fow 4 |[=] ==EH EN REQ MO
Fow & A0B0.0.0. W1 DUTE.  AMB1O ] .CH ER
Fow A - 1 CFL_ISTA
0 Llj
Row 7 1 -
[« | H
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o When Frame 0 is received, it saves the value in %MBO (refer to frame setting of Frame 1) and outputs the value to %QB0.0.0.
The ouputted value of %QB0.0.0 is saved again in %MB10. If the execution is completed without errors, Frame 1 is sent from
function block. Frame 1 sends 4-byte data saved in %MB10.

o |f Frame O which is receiving frame is not received, this program is not executed.

o ‘Enable Link’ must be set for master and slave.
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8.3 Modbus Protocol Communication

8.3.1 Introduction

GM7U built-in communication supports Modbus, the Modicon product's communication protocol. It supports ASCII mode, using
ASCII (American Standard Code for Information Interchange) data and RTU (Remote Terminal Unit) 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:/www.modicon.com/techpubs/toc?.html).

8.3.2 Basic specifications
1) ASCII mode

(2) It communicates, using ASCII data.

(2) Each frame uses " (colon: H3A)', for header, CRLF (Carriage Return-Line Feed: HOD HOA), for tail.
(3) It allows Max. 1 second interval between characters.

(4) It checks errors, using LRC.

(5) Frame structure (ASCII data)

. Tail
Item Header Address Function code Data LRC (CRLF)
Size 1byte 2 bytes 2 bytes n bytes 2 bytes 2 bytes
2) RTU mode
(2) It communicates, using hex data.
(2) There's no header and tail. It starts with address and finishes frame with CRC.
(3) It has at least 3.5 character times between two frames.
(4) Itignores 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 1byte 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) 1 character time calculation at 1200 bps
1200 bps means that it takes 1 sec to send 1200 bits. 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 1 to 247, but GM7U supports from 0 to 31.

(2) Address 0 is used for broadcast address. Broadcast address is all slave devices recognize and respond to
like the self-address, which can't be supported by GM7U.

4) Function code area

(1) GM7U 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 returns as it sets the 8th hit of function code as 1.

Ex) If function code is 03, (write only function code part here because only function codes are different.)

[Request] 0000 0011 (16#03)
[Confirm+] 0000 0011 (16#03)
[Confirm-] 1000 0011 (16#83)

N

It returns as it sets the 8th bit of
function code of request frame.

5) Data area

(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 error 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 2-byte CRC check rules.

1) Allnumerical data can use hexadecimal, decimal, and binary type. If we convert decimal 7 and 10 into each type:
Hexadecimal: 16#07, 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 ’ggg ?{;‘ dIrDeLsg GLOFA-mapping Remark
01 | Read Coil Status OXXXX(bit-output) %MX0~%MX9999 Read bits
02 | Read Input Status IXXXX (bit-input) %MX0~%MX9999 Read bits
03 | Read Holding Registers 4XXXX(word-output) %MWO0~%MW9999 |  Read words
04 | Read Input Registers 3XXXX(word-input) %MW0~%MW9999 |  Read words
05 | Force Single Coil OXXXX(bit-output) %MX0~%MX9999 Write bit
06 | Preset Single Register AXXXX(word-output) %MWO~%MW9999 Write word
15 | Force Multiple Coils OXXXX(bit-output) %MX0~%MX9999 Write bits
16 | Preset Multiple Registers AXXXX(word-output) %MW0~%MW9I999 |  Write words

8) Modbus addressing rules

GM7U main unit starts its address from 0 and matches with 1 of Modicon products' data address. So GM7U's
address, n matches n+1 of Modicon products' address. Also, GM7U main unit has continuous M area without
any division of output contact points (0XXXX), input contact points (LXXXX), output registers (4XXXX), input
registers (3XXXX). This means that the output contact point 1 (0001) of Modicon products is marked as
communication address 0 and the input contact point 1 (0001) of Modicon products is marked as communication

address 0 in GM7U.

Output contact points (OXXXX), Input contact points (ZXXXX), Output registers (4XXXX), 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 the data in use

As for data size, GM7U main unit supports 128 bytes in ASCIl 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."

1) GM7U main 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) Wiring
miwl;.t Quantum (9PIN)
—— In uni Connecting no. and direction
© Pin no. Pin no. Signal
1 1 CD
/5.\ 2 - 2 RXD
9
4 ® ® o 3 3 TXD
e @
> | 4 4 DTR
o 6
' o 5 |- o~ sG
\/ 6 6 DSR
© 7 7 RTS
-
8 8 CTS
Male Type
9 9

For channel 2, use RS-485 connector.
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8.3.3 Parameter setting

1) Setting communication parameter
(1) Openanew project file at GMWIN.

® GM7U should be selected in PLC types.
® Opena new project file for each of the master and the slave.

(2) Selecta communication parameter at GMWIN and click to open the following window.

Communication Channel 0

—Communication method

Station Mo 2

Parity bit: MHone = Stop hit; |1 *I

I j"
Baud rate: |384DD vI Data bit: 7 = -

Communication channel

¢ RS232C Mull Modem or RS422/485
¢ RS232C Modem (Dedicated Lingy  INitial command:

¢ RS5232C Dial-up Moderm IAT_Z

— Protocol and mode

Timenout in master mode: IEIIIIII Ims

Dedicated

" Slave
LG Inverter

" Master [T Fead Status of Slave PLE List... |

mModbus

-~ Slave Transmizsion mode: IASC” vI

Llser defined

" Mo Protocol

= Master ;
[List... |
= Slave

FIELDBLIS
" Master List
= Slave
Close

Setas 7 it
for ASCIl mode

8-66




Chapter 8. Communication Function

ltem Settings
Stat Set a number between 1 to 31 (Don't assign no. 0 as broadcasting station lest it may be a cause
tation No. . )
for mistaken operation)
Baud rate Set one from 1200, 2400, 4800, 9600, 19200, 38400, or 57600 bps.
Set7or8.
Data it ASCII mode: Set as 7 hits.
RTU mode: Set as 8 hits.
Parity hit Set as one of None, Even, or Odd.
Set 1 or 2 bit(s).
Stop bit When parity bit is set: Set as 1 bit.
When parity bit isn't set: Set as 2 hits.
@ RS-232C Null Modem or RS-422/485: It's a communication channel for the communication,
using GM7U main unit's built-in communication and Cnet I/F module (G7L-CUEC).
® RS232C Modem (Dedicated Line): It's to be selected for the communication, using an
C L dedicated modem with Cnet I/F module (G7L-CUEB).
ommunication . o 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.

Timeout in master

®  It'sthe time waiting a responding frame since the master GM7U main unit sends a request
frame.

®  The default value is 500ms.

®  [tmust be setin consideration of the max. periodical time for sending/receiving of the

mode master PLC.
®  [fit's set smaller than the max. send/receive periodical time, it may cause communication
error.
Modbus Master/ | Ifitis 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) MODO0102
Function block Description
[H3TS , o
MOoo102 REQ: Execute function block when it's 1(rising edge)
_BOOL . RED WDR-.. _BOOL CH : Set communication channel (0 ~ 1)
Input | SLV_STNO: Input the number of the slave station
USIMT .CH ERR. _EOOL FUNC: Input the function code. It supports function code 01 and 02
SLV_ADDR: The address to read from the slave station
USIMT . &Y STAT LS | MT NUMH: The data size to read from the slave station
- STHD U T
_USINT o FUNC
RD_DATA: A variable name to save the data that is read (The number of array is
_UIHT o SLY_ to be declared as same as or bigger than data size.).
ALDR NDR: If it ends without error, output 1 and keep the value till the call for the next
_I_I [HT . HLMH OUtpUt function block.
ERR: If an error occurs, output 1 and keep the value il the call for the next
function block.
BUOL_ARY. E%D STATUS: When an error occurs, output an error code.

() 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.

(2) Error
It outputs error codes to output STATUS. Refer to “Error codes” for the detailed.

(3) Example of the program

® |t's supposed that GM7U main 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.
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|1|/1]0|1]1j0]0]0|J0O]21|1]1]0]1]0]|1]1
Hex 1 B 0 E B
Coll 39 [ 38 |37 [ 3635|3433 |32 (31|30 |29|28[27 |2 |25|24[23[22]21]2
Status o(fof1y0f0f1|1j0f1|0|1|1|1|1|0|O0O|1|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 is redundancy.

® Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. An example of
sending the above data is as follows.
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Ex1) CD 6B B2 OE 1B
Function block input Input value
REQ Enter the input condition to operate
CH 16#00r0 Set channel 0
SLV_STNO 16#11 or 17 Slave station
FUNC 16#010r1 Enter ‘1’ when the Coil status is being read
The start address to read from slave station
- Read the no. 19 to read starting from the Coil 00020 in accordance
with the previous no. 8) “Modbus addressing rules.” And the
SLV_ADDR 16#130r19 highest data of the data address doesn't need to be input.
Because it's automatically processed by the input value of the
input FUNC of the function block.
The total data size to read
NUM 16#25 or 37 - Example is to be read 00020 ~ 00056, of which the total data size
is 37. Input 16425 or 37.
® Resllts
Variable EINEl Variable VELIEE Variable VELIEE Variable EINEl
save save save save
RD_DBO[0] 1 RD_DBO[10] 0 RD_DBO0[20] 1 RD_DBO[30] 0
RD_DBO[1] 0 RD_DBO[11] 1 RD_DBO0[21] RD_DBO[31]
RD_DBO0[2] 1 RD_DBO0[12] 0 RD_DBO0[22] 0 RD_DBO0[32] 1
RD_DBO[3] 1 RD_DBO[13] 1 RD_DBO0[23] 1 RD_DBO[33] 1
RD_DBO[4] 0 RD_DBO0[14] 1 RD_DBO0[24] 0 RD_DBO[34] 0
RD_DBO[5] 0 RD_DBO[15] 0 RD_DBO0[25] 1 RD_DBO[35] 1
RD_DBO[6] 1 RD_DBO[16] 0 RD_DBO0[26] 1 RD_DBO[36] 1
RD_DBO[7] 1 RD_DBO[17] 1 RD_DBO[27] 1 RD_DBO[37] X
RD_DBO[8] 1 RD_DBO0[18] 0 RD_DBO0[28] 0 RD_DBO[38] X
RD_DBO0[9] 1 RD_DBO[19] 0 RD_DBO0[29] 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 the
same or bigger than the data size to read. If it'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 variable is redundancy, after the variable is filled with the previously read data.
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® |t assumes that GM7U main 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 slave 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_DB1 of the

24-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 byte 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
CH 16#1orl Set channel 1
SLV _STNO 16#11 or 17 Slave station
FUNC 16#02 or 2 Enter ‘2" when the Coil status is being read
The start address to read from slave station
- Read the no. 196 to read starting from the Coil 10197 in
SLV_ADDR 164C4 o 196 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 automatically processed by the input value
of the input FUNC of the function block.

The total data size to read
NUM 16#16 or 22 - Example is to be read 10197 ~ 10218, of which the total data
size is 22. Input 16#16 or 22.

® Results

Variable Vr;tl:\t/eeto Variable Vigjfeto Variable Vigj\?eto Variable Vr;ﬂ:\;eeto
RD_DB1[0] 0 RD_DB1][6] 0 RD_DB1[12] 1 RD_DB1[18] 1
RD_DB1[1] 0 RD_DB1[7] 1 RD_DB1[13] 0 RD_DB1[19]

RD_DB1[2] 1 RD_DB1[g] 1 RD_DB1[14] 1 RD_DB1[20] 1
RD_DB1[3] 1 RD_DB1[9] 1 RD_DB1[15] 1 RD_DB1[21] 1
RD_DB1[4] 0 RD_DB1[10] 0 RD_DB1[16] 1 RD_DB1[22] X
RD_DB1[5] 1 RD_DB1[11] 1 RD_DB1[17] 0 RD_DB1[23] X
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® The variable which saves the read data must be array type. The size of array type must be the same or bigger
than the size of the data of read. If it'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.

2) MODO0304

Function block

Description

INSTH

MODD304

_BOOL . FED O

USINT .CH  ER
USINT . SLY_STh

SN LS

_USINT . FUNEC

UINT Ly

A00R

_UINT . HUM

WORD_ARY . RD_D
ATH

_BonL

_BOOL

_USINT

Input

REQ: Execute function block when it's 1(rising edge)

CH: Set communication channel (0 ~ 1)

SLV_STNO: Input the number of the slave station

FUNC: Input the function code. It supports function code 03 and 04
SLV_ADDR: The address to read from the slave station
NUM: The data size to read from the slave station

Output

RD_DATA: A variable name to save the data that is read (The number of array is
to be declared as same as or higger 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 error occurs, output an error code.

() 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.

(2) Error

It outputs error codes to output STATUS. Refer to “Error codes” for the detailed.

(3) Example of the program

® |t assumes that GM7U main unit is the master and it reads the station no. 17 of 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 read data are saved in any array
variable RD_DWO of the 40-sized WORD type.

Holding Registers

40110

40109 40108

Register status

16#0064 16#0000 16#022B
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® Data is sent starting from the high byte 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
CH 16#00r 0 Set channel (0, 1)
SLV_STNO 16#11 or 17 Slave station
FUNC 16#03 or 3 Enter ‘3 when the output register is being read

The start address to read from slave station
- Read the no. 107 to read starting from the output register 40108 in
accordance with the previous no. 8) “Modbus addressing rules.” And
SLV_ADDR 16468 or 107 the highest data of the data address doesn't need to be input.
Because it's automatically processed by the input value of the input

FUNC of the function block.
The total data size to read
NUM 16#03 or 3 - Example is to be read 40108 ~ 40110, of which the total data size is 3.
Input 16#03 or 3.
® Result
Variable Value to save

RD_DWO [0] 16#002B or 555

RD_DWO 1] 16#0000 or 0

RD _DWO[2] 16#0064 or 100

RD_DWO [3] X

® The variable to which saves the previously read data must be array type. The size of array type must be the
same or bigger than the size of the data of read. If it'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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® |t's supposed that GM7U main 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 coil 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 16#000A

@ Data is 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
CH 16#lorl Set channel (0, 1)
SLV_STNO 16#11or 17 Slave station
FUNC 16#04 or 4 Enter ‘4’ when the output register is being read

The start address to read from slave station
- Read the no. 8 to read starting from the output register 30009 in
accordance with the previous no. 8) “Modbus addressing rules.” And

SLV_ADDR 1608 or 8 the highest data of the data address doesn't need to be inpuit.
Because it's automatically processed by the input value of the input
FUNC of the function block.

The total data size to read
NUM 16#01or1 - Example is to be read 30009, of which the total data size is 1. 1 is
16#0001 in hex, so input 16#01.
® Results
Variable Value to save
RD_DW1 [0] 16#000A or 10
RD_DW1[1] X

® The variable to which saves the previously read data must be array type. The size of array type must be the
same or bigger than the size of the data of read. If it's smaller, the error code is marked in STATUS.

® The previously read data is saved from the array variable, RD_DW?1[0].

® The remnant part of an array variable is redundancy, after the variable is filled with the previously read data.

8-73



Chapter 8. Communication Function

3) MOD0506
Function block Description
W0k
BOOL . RED WD ROOL REQ: Execute function block when it's 1(rising edge)

CH : Set communication channel (0 ~ 1)

INput | 51\ ADDR: Input the number of the slave station

USINT L CH - ERR.. _BOOL FUNC: Input the function code. It supports function code 05 and 06
ADDR: The starting address to read from the slave station

_USIHT o sLY_STAT. _USINT
AOOR LS
_USINT . FUNC . .
DATA (J): A variable name to save the data to write.
NDR: If it ends without error, output 1 and keep the value till the call for the next
-UINT . 40OR function block.
Output | ERR: I an eror occurs, output 1 and keep the value till the call for the next
_UINT . DATA function block.
() STATUS: When an error occurs, output an error 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 Coil. If the Input NUMH is set as 255 (or HFF), it writes 1 on the output cail. If the Input NUMH is

set as 0 (or 16#00), it writes 0 on the output coil. And function 06 writes 1 word data on the Output Holding
Register.

(2) Error
It outputs error codes to output STATUS. Refer to “Error codes” for the detailed.

(3) Anexample of the program
@ |t assumes that GM7U main 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
CH 16#00r 0 Set channel (0, 1)
SLV_ADDR 16#11 0r 17 Slave station
FUNC 16#05 0r 5 Enter '5’ as writes 1 bit on the Coil.

Low 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
ADDR 16#AC or 172 highest data of the data address doesn't need to be input. Because it's
automatically processed by the input value of the input FUNC of the
function block.
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®  Result: The Coil 00173 turns ON. (In case of GM7U main unit, 1 is saved on the related M area.)

Caoill 00173
Status 1

® |t assumes that GM7U main unit is the master and it writes on 1 word at Holding Register 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
CH 16#1orl Set channel (0, 1)
SLV_ADDR 16#11 or 17 Slave station
FUNC 16#06 or 6 Enter ‘6’ as writes 1 word on the Holding Register.

Set the starting address 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) “Modbus
ADDR 16#000 or 1 addressing rules.” And the highestpdata of the data address
doesn't need to be input. Because it's automatically processed by
the input value of the input FUNC of the function block.
Set the number of data to write on the slave station..
NUM 16#03 or 3 - As the example writes 3, of which hex is 16#0003. So input
16#03 for NUM

® Result: The Holding Register 40002 is saved on 16#0003. (In case of GM7U main unit, 1640003 is saved on
arelated M area.)

Holding Register 40002
Register status 16#0003
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4) MOD1516
Function block Description
[NSTS . .
MOO1516 REQ: Execute function block when it's 1(rising edge)
_BOCOL . RED MO _R0oL CH : Set communication channel (0 ~ 1)
Input | SLV_ADDR: Input the number of the slave station
USINT .CH  ER _BOOL FUNC: Input the function code. It supports function code 15 and 16
ADDR: The starting address to read from the slave station
_I_IS [MT . SLl'n'l_ aT4 _I_IS [HT NUM: The data size to read from the slave station
AODR ™ LS,
_USTHT . FUNC
UINT . 40O WD_DATA: A variable name to save the data to be written.
- I NDR: If it ends without error, output 1 and keep the value till the call for the next
function block.
-UINT . HUM Output | ERR: If an error oceurs, output 1 and keep the value till the call for the next
function block.
BYTE_ARY . E%D 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 it 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

(2) Error

Registers.

It outputs error codes to output STATUS. Refer to “Error codes” for the detailed.

(3) Example of the program

@ |t's supposed that GM7U main unit is the master and it writes hits 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_DBO [0] 2#11001101 or 16#CD
WR_DBO [1] 2#10000001 or 16#81

® 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 can't 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.

@ fitis supposed that data of 1000 0001 1100 1101 are saved in the array variable, WR_DBO, the data are
sent as 10 bits (01 1100 1101) at the bottom plus 6 hit of O 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.

® Data is sent starting from the low bit by byte unit. An example of sending the above data is as follows.
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Ex1) CD 01
Function block input Input value
REQ Enter the input condition to operate
CH 16#00r 0 Set channel (0, 1)
SLV_ADDR 16#11or 17 Slave station
FUNC 16#0F or 15 Enter ‘15’ as hits are continually written on the output coils.
Set the starting address to write on the slave station
- Write on no. 19, starting from Holding Register 00020 in
accordance with the previous no. 8) “Modbus addressing rules.”
ADDR 16#130r 19 The highest data of the data address doesn't need to be input.,
because it's automatically processed by the input value in the
input FUNC of the function block.
Set the number of data to write on the slave station..
NUM 16#0A or 10 - Example is to be read from 00020, of which the total data size is
10. Input 16#0A.
® Result
From the 2 bytes (16 bits) 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
® |t's supposed that GM7U main 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_DBL of the 4 sized BYTE type.
Variable Value to save
WR_DBL1 [0] 2400001010 or 16#0A
WR_DBL1 [1] 2400000000 or 16#00
WR_DBL 2] 2400000010 or 16#02
WR_DB1[3] 2#00000001 or 16401

® The size of BYTE_CNT is the same as when the data to be written are converted by byte. The
ahove data are 2 words that need 4 bytes. Therefore the size of BYTE_CNT is 4.

® Data is sent starting from the low word by byte unit. An example of sending the above data is as
follows.
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Ex1) 00 0A 01 02
Function block input Input value
REQ Enter the input condition to operate
CH 16#1orl Set channel (0, 1)
SLV_ADDR 16#11 or 17 Slave station
FUNC 16#100r16 Enter ‘16’ as hits are continually written on the Holding Register.
Set the starting address 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) “Modbus
ADDR l6#0Lorl addressing rules.” And the highest data of the data address
doesn't need to be input. Because it's automatically processed
by the input value of the input FUNC of the function block.
Set the number of data to write on the slave station..
NUM 16#02 or 2 - As the example writes 2, of which hex is 16#0002. Input
16#02 for NUM.
® Result
Holding Registers 40003 40002
Registers status 16#0102 16#000A
5) Error codes
CODE Error type Meaning
01 Illegal Function Error in inputting function code in function block.
02 llegal Address Error of exceeding the area limit of reading/writing on the slave station.
Error when the data value to be read from or write on the slave station isn't
03 Illegal Data Value
allowed.
04 Slave Device Failure Error status of the slave station.
It's 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 . . . A
time. The master station marks an error code and waits for a certain time
without making any second request.
%6 Slave Device Busy Error when request command processing takes too much time. The master
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 Error of setting parameters (mode, master/ slave)
. Error when the station number of itself and the station number set by the
10 Station Error . - .
input parameter of the function block is the same.
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8.3.5 Example

According to the settings for the device supporting Modbus protocal, setting of GM7U basic unit is changed, but this example
explains Modbus protocol communication among GM7U units.
The slave 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 %MWO (It is coincided with %MX0 ~ MX15 or %MB0 ~ %MB1) in
function block MOD0506 (function code 06), then reads %MX0 through MODO0102 (function code 01), and again saves 0
at %MX0 ~ %MX9 using function block MOD1516 (function code 15), then reads %MWO through Mod0304.

The cable used in this example is same with that used for the dedicated protocol communication between GM7U's.

1) Slave station setting and a program

(1) Open anew project file and a new program for the slave station.

(2) Select communication parameter in GMWIN parameter and the following window opens.

Communication Channel 0

— Communication method

Xl

Statian Mo |1? vl
Baud rate: |384DD VI
FParity bit: IEven VI

Communication channel

Data hit: IT 'I
Stop hit |1 'I

~ RS232C Modem (Dedicated Line)
 RS232C Dial-up Maodem

' RS232C Mull Modem or RS422/485

Initial command:

| ATZ

—Protocol and mode

Timeout in master mode:  |200

ms
Dedicated
i Master [~ Read Status of Slave LG st |
i Blawve
LG Inverter
Modbus

L=zer defined

Transmission maode:

ASCIH =

i Master
"~ Slave
i Mo Protocol

LList:..

FIELDBLIS

" Master
i Blawve

LList:..

Close

kL

- Setparameters as the following table.

Communication Method Protocol and Mode
Station | Baud Data | Parity | Stop . Transmission
No. Rate Bit Bit Bit Communication Channel Modbus Mode
RS-232C Null Modem or
17 38400 7 Even 1 RS-422/485 Slave ASCII
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(3) Set up a program like the following figure and download to the slave station GM7U. For the detailed program
setting and downloading, refer to GMWIN manual.

k4 d:¥Womwin 4_eng'¥Wsource 10| x|

Variable Name| DataType |Men ﬂ

1 BOOL BooL =AUt -
1 I I 4
MOYE ﬂ
Row 0 | EN  EN

Row 1 AMIO L IWT o OUTSS X000, 0.0

Row 2 4[

Row 3

Fow 4 | bl

<] vl

- The program of the slave is to output the data at M area to the output contact coil.
2) Setting s and the program for the master station
(1) Create a new project file and a new program for the master station.
(2) Select'Communication Parameter' in GMWIN, and following window will appear.
x|

— Communication method

Station Mo.: I‘I vI

Baud rate: |384DD 'I Drata hit: I? 'I
P arity hit: IEven VI Stop bit: |1 VI

Communication channel
& RE222C Mull Modem or RE422/485

~ RS232C Modem (Dedicated Line) Initial command:
~ RS232C Dial-up Modem |aTz

— Protocol and mode

Tirmeout in master mode:  |500
Dedicated
i Master T | Read Status ofi Slave PLEC List...
i~ Slave
i LG Inverter
Modbus
i Slave

L

Transmission mode: IASCII vl

Uszer defined

i Master .
List... |
i~ Slave
= Mo Frotocol
FIELDBUS
i Master List |
i~ Slave
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- Setparameters as the following table.

. Protocol and
Communication Method Mode
Station | Baud Data | Parity | Stop . Transmission
No. Rate Bit Bit Bit Communication Channel Modbus Mode
RS-232C Null Modem
1 38400 7 Even 1 o RS-422/485 Master ASCII

(3) Program
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(4) Program description

° It saves 16#FF (or 255) at %MWO (It is coincided with %MX0 ~ %MX15 or %MBO ~ %MB1) in function block
MOD0506 (function code 06). It then reads %MXO0 through MOD0102 (function code 01), and again saves 0
at %MX0 ~ %MX9 using function block MOD1516 (function code 15), and then reads %MWO through Mod0304.

° 8 LEDs of output contact points operate on/off continually.

° The above figure is the monitored scene of the program operation. Therefore the values appeared in _RD DB,
_RD_DW, array variables are not the initial ones, but the resulted value after executing reading.

e  Variables like instance name NDR, Instance name ERR, Instance name STATUS are automatically generated
when an instance variable of function block is declared.

e 10N flagis aflag thatis on for 1 scan.

e  Previous function blocks’ NDR output is the input condition for REQ of each function block.

° The size of _BYTE_CNT must be the same when it is converted into bytes.

° An 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 type Initial value Variable Variable type Initial value
_SLV_ADDR USINT 17(16#11) _NHO0102 USINT 0(16#00)
_FUNCO0102 USINT 1(16#01) _NHO0304 USINT 0(16#00)
_FUNC0304 USINT 3(164#03) _NHO0506 USINT 0(16#00)
_FUNCO0506 USINT 6(16#06) _NH1516 USINT 0(16#00)
_FUNC1516 USINT 15(164#0F) _NL0102 USINT 1(16#01)

_AH0102 USINT 0(16#00) _NLO304 USINT 255(16#FF)

_AH0304 USINT 0(16#00) _NLO0506 USINT 255(16#FF)

_AHO0506 USINT 0(16#00) _NL1516 USINT 10(16#0A)

_AH1516 USINT 0(16#00) _RD DB | BOOL-typed ARRAY [40] {0,0....,0}

_AL0102 USINT 0(16#00) _RD DW | WORD-typed ARRAY [4] {0,0,0,0}

_AL0304 USINT 0(16#00) | _WR_DBW | BYTE-typed ARRAY [4] {0,0,0,0}

_AL0506 USINT 0(16#00) | _BYTE_CNT USINT 2(16#02)

_AL1516 USINT 0(16#00)
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8.4 No Protocol Communication

8.4.1 Introduction

No Protocol Communication is useful when communication between GM7U main unit and other kind of devices with user
defined protocol is impossible. User defined protocol is very convenient when there are enough interval between frames or a
kind of frame is less than 16. But, when the kind of frame is greater than 16 or frames are continued without interval, user
defined protocol is not available. When the frames are more than 16, they can’t be registered in parameter area; therefore
GM7U can't transfer these frames.

| ] I | | | | Sending frame no.0

| ] [ [ | [ | Receiving frame no.1

| ] | | | | | ] Sendingframeno.15

Also, if there are no intervals between frames, GM7U can't find end of frame.

To overcome these defects of user defined protocol, GM7U provide ‘No Protocol Communication '

In the No Protocol Communication, frames are designated by commands, not by parameter setting. So maximum of 128
frames can be designated when using this communication mode. This section explains No Protocol Communication setting
& usage.

1) Sending data

o Command: DSND
o Sends stored data in designated device at the rising edge of input condition.
o Data and the number of character must be stored in designated device before they are sent.

2) Receiving data

o Command: DRCV
o Saves received data to pre-defined receiving devices when designated ending condition is occurs.
o The ending condition can be designated by following two methods.

- By received number of character.

- By designated last byte. It is useful when there is no interval between received frames.

No Protocol Communication supports HEX communication. In ASCII communication, h31323334 is saved in the received device
when the received device is h1234. To send data ABCD, save h41424344 in the send device and use the DRCV function block.

To convert the HEX value to ASCII value, use ASC function block, for ASCII to HEX, use HEX function block. This chapter describes
about No Protocol Communication.
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8.4.2 Parameter setting
1) Communication parameter setting

(1) Open anew project file from GMWIN and select ‘GM7U’ for PLC type.

(2) Select ‘Communication Parameter' in GMWIN.

Communication Channel 0

— Communication method

Station Mo |1 vI

Baud rate: Im TI Data bit: IT vI
Parity hit: IEven vI Stop bit: |1 vI

Caommunication channel

f+ RS232C Null Modem or R5422/485

¢ RS232C Modem (Dedicated Lingy  INitial command:

¢~ RS5232C Dial-up Modem |ATz

—Protocaol and mode

Timenout in master mode: IEIIIIII ms

Dedicated

" Slave
LG Inverter

" Master [T Eead Status of Slave PLC List... |

mModbus
" Master

lzer defined

- Slave Transmission mode: Igg.:;” vI

" Master ;
[List..
{~ Slave
f+ Mo Protocol
FIELDBLTS
" Master List._
{~ Slave
Close

®  Setthe communication methods and channel (Refer to the section ‘Dedicated Communication’)

®  Select ‘No protocol’, and then parameter setting is finished.
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8.4.3 Function block

1) No protocol receiving function block (DRCV)

DALY
CBOOL . RED MO
USINT .CH  ER
UINT . RCY_RCY
FORH Bvﬂ'

BYTE_ARY. RCY_STH

OATH Lli

_BooL

_BOoL

_USINT

_UZINT

Function block Description
REQ: Execute function block at the rising edge
CH: Set communication channel (0 ~ 1)
[HETS RCV_FORM: Set receiving method

Input

- When the high byte is HOO: receive the frame that the size is
designated in the low byte

- When the high byte is HO1: receive the same data that is designated in
the low byte.

Output

RCV_DATA ; A variable name saving the data receive
(the no. of array should be equal or more than the data size)
NDR: When it ends without error, this is set to 1 and remains 1 until the next
request for function block.
ERR: When an error occurs, this is set to 1 and remains 1 until the next request
for the function block.
STATUS : When an error occurs, this displays an error code
RCV_BYTE: The number of the received byte

(1) Function

e For No Protocol Communication, the received data is saved in RCV_DATA array under the condition that they are received
following the RCV_FORM. The length of the received data is saved in RCV_BYTE, and it is only executed when the input

condition is On.

¢ NDR is Onwhen the low byte is receiving the same length of frame as it is specified, when the high byte of RCV_FORM is h00.
That is, if hOOOA is designated, NDR is On when 10 bytes of frame is received.
NDR is On when the low byte is receiving the same length of frame as it is specified, when the high byte of RCV_FORM is h01.
That is, if h0104 is designated, it searches HO4 in the received frame and receives the data from the start point to H04, and then

NDR is On.

e The communication status is saved in ‘SS’.

(2) Program example

i’ o When the execution condition %MXO0 is on, when the
format of RCV_FORM frame (ETX(h03) is received,
they are saved in _RCV_DA following the received
order.

o When NDR is on, the total bytes of the received

frames are saved in RCV_BYTE.

_inix]
Variable Name| Data Type  [Memory A=
KT I
[NaTH
AM:0 ORCY
Fow 0 |——] = FREQ HOD
Raw 1 0 .CH ER
Row 2 1640103 . RCY_RCY
FORMBYT
RCY_STATU
Row 3 _RCV_D& . RCY_STA 3
DATA Llj
Row 4 | =
| v
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2) No protocol sending function block (DSND)

Function block

Description

[NTI0

O5HD
_BOOL . RED MORe= _BOOL

_UZINT .CH  ERR- _BOOL

s

_USINT . BYTESTAT
_CHT

BYTE_ARY . SHO_
DATA

_USIMT

REQ: Execute function block at the rising edge
CH: Set communication channel (0 ~ 1)
Input | BYTE_CNT: The byte no. of data to send
SND_DATA: A variable name saving the data to send
(the no. of array should be equal or more than the data size)

NDR: When it ends without error, this is set to 1 and remains 1 until the next
request for function block.
Output | ERR: When an error occurs, this is set to 1 and remains 1 until the next request

for the function block.

STATUS : When an error occurs, this displays an error code

() Function
o \When the execution condition turns On, the data is sent as many as they are designated as BYTE_CNT.

e The communication status is saved in STATUS
o \When sending is completed, NDR is On for 1 scan, but if there is an error ERR Bit remains On for 1 scan.
Error codes are saved in STATUS when errors occurred.

(2) Example program

kd d:'Wamwin 4_engWsource =10l x|

Variable Name

Data Type |MEI'|'|0I]|’ H

KN I

2

< |

[HETT =~
EMH0 OSHO :|
Fow 0 |—] &= RE0 MOR:.
Row 1 0 .CH ERR.
Row 2 8 . BYTESTAT.. STATUS
ONT LS
Row 3 _3M0O_DT . ShO_
DATH
Fow 4 | -

o \When the execution condition %MX000 is on, the saved datain _SND_DT is sent by 8 bytes via communication channel o.

3) Error codes

Code Error

Description

06 Parameter Error

Communication parameter setting error

08 Slave Device Busy

Slave device is busy

09 Frame Type Error

The number of sending byte is set over 255
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8.4.4 Example

No Protocol Communication is useful to send or receive the unfixed data. This example assumes that an electrical weighing machine

sends unfixed data. GM7U can communicate with it using No Protocol Communication.

GM7U Main unit
B\ £3)
Electrical weighing machine E
-

~—__ - o

For No Protocol Communication, one of following end condition is designated. One is the size of the received data, and the other is the

the received data setting that is the some with pre-defined data.

This example assumes that the received data’s tail is EOT. If there is no tail in the received data, all of the received data must be
registered first in the DRCV function block.

Assume that the received data from a barcode is as follow.

“ENQ (1Byte) + Station No.(1Byte") + Weighing data(1~10 Words) + EOT(1Byte)"

When the above frame is received, the receiving condition format is set as h0104, and the moment when EOT is received the received
framed is saved into the designated device. It checks the station and the data size and decides whether to use the received data. After
that, it sends the data using the DSND function block when it is needed to respond.

Assume that the sending data format is as follow.

“ACK (1Byte) + Station No.(1Byte’) + OK(2Bytes) + EOT(1Byte)"

In this example describes when the data range (1~10 word) is 1 word.

1) Communication parameter setting
© Open a new project file from GMWIN, and select ‘GM7U’ for the PLC type.

 Designate baud rate, data bit, parity bit, stop bit, and protocol in ‘Communication method'.
]

- Communication method

Station Mo.. 1 hd
Baud rate [GZ00 Databit [7 =
Parity hit: Even - Stop bit 1 -

Gommunication channel

* RS2320 Mull Modem ar RS422i485
¢ RES232C Modem (Dedicated Ling)  INitial command:
 RS232C Dial-up Modem ATZ

Protocol and mode

Timeout in master mode: | 500 ms
Dedicated

" Master [T Read Status of Slave PLC List

 Slave

LG Inverter
Modbus

" Master

~ Slave Transmission mode ASCI vl
User defined
- Master
List
" Slave
& Mo Protocol
FIELDBUS

- Master List
" Slave

(e0]
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2) Program

d:¥Wgmwin 4_engWsource Wtest Wnoname0D.src *

e The data to be sent is saved in _SND_DT: “ACK + 0 + OK + ETX"
« \When h04 (EOT) is received via CH 1, the weight data is saved in _RCV_DT by the DRCV function block.
o DSND sends 5 bytes that is saved in _SND_DT by _SND_DT function block.
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8.5 Remote Connection and Communication I/F Module

8.5.1 Remote connection

GM7U series can connect to other PLC by built-in Cnet interface or communication I/F modules.

1) Remote connection by built-in Cnet I/F

Remote connection by built-in Cnet I/F is available by dedicated communication protocol only.
If GMWIN and Master station is connected physically, it can connect to each slave station using remote connection

function.
GMWIN
Local connection
Master staton ~ G7L-CUEC Ch.0 Slave, station#1 G7L-CUEC
B\ /A R B\ /ol R
€ | IR
o T _ ]
o\ /o] o\ /A R
! E |
7= =\ = =\
Ch.l Slave, station #2 Ch0, Slave station#?2
Lo
" - : 8
o . = N
i : : g
) - n )
[a s : [ o
ChO, Slave station#31
Ch.1 Slave, station #31
o\ /ol R\ /A R
K I
T T = =
Ch.1, RS-485 muli-drop system Ch_.O RS-422/485 multi-drop system
Using built-in Cnet Using G7L-CUEC
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© Open a new project file from GMWIN

o After selecting Menu-Project-Option, click ‘Connection Option’

Make Option | Monitor/Debug Option | Set Folder  Connection Option |Genera| Option |

Murmber of retry : |1

—Method of Connection

{» R5-232C
i Moderm
Comrmunication pert [comt j
~ GLOFA Fret far PC
" GLOFA Mnetfor PC
" Ethernet
" USB (GM4C)
—Depth of Connection

Setting of Remote 1
i Local i

T Station Mo.
i+ Remote 1

] ]

~ Remate 2 Base Mumber : I

2]

o Click ‘Remote 1'in Depth of Connection

-. Type: select GLOFA Cnet.

-, Base: select ‘0.

-. Station No.: input slave station number to connect

 The remote connection is completed by clicking ‘OK’, and then the message, ‘Remote 1/GM7U/Local Run’, will be displayed.
o Remote connection is available by dedicated protocol only, and when the master station is connected by local communication.
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2) Remote connection by modem

Remote connection by modem is available by G7L-CUEB I/F module.
In this time, TM/TC switch of G7L-CUEB module must be set to ‘On’.

G7L-CUEB G7L-CUEB
/7] oy /R

g LI
i — —

Modem

Modem

1

o Dedicated modem and dial-up modem are both available, and connection options of GMWIN are as below.

2

Make Option | Manitor/Debug Option | Set Folder Connection Option |Genera| Option |

Mumber of retry |1

—Method of Connection

i RS-232C & Dial-up Modern = Dedicate Modern

9 Communication port ICOM2 j
~ GLOFAFretfor PC

 GLOFA Mnetfor PG L [19.2k =]
L Phone Bumber : I550—D1 1 4|

" USB (GMAC)

—Depth of Connection

Setting of Remote 1

MNetwark Tyne - IGLOFA Chet vI Station Mo.

ID

f+ Remote 1

i Rermote 2

Select Dial-up Modem or Dedicated Modem in Method of Connection, and enter BPS and phone number (Dial-up Modem).
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3) Remote step 1 and step 2 connection by Fnet I/F module

GT7L-FUEA G7L-FUEA

A & oy A R

e
“nil

{
d
g

‘

‘
d

e Remote connection by Fnet interface is available by setting connection options in GMWIN.

21|
Make Option | Monitor/Debug Option | Set Folder  Connection Option |Genera| Option |

Mumber of retry : |1

— Method of Connection
fe RS-232C

" Modern

Comrmunication port [comi j
{ GLOFA Fnetfar PC

" GLOFA Mnet for PC
" Ethernet
= LUSH (GMAC)

— Depth of Connection
Setting of Remaote 1

" Local i
NetworkType: | GLOFAFnetRne =|  Staionho.

f Rernote 1

Base Murmber IU j I2

S8lot @O 1 £2 (3 4 5 OB 7

~ Remote 2

- Select ‘Remote 1’ for Depth of Connection and ‘GLOFA Fnet/Rnet’ for Network Type.
- Select 0 for Base Number and Slot, and enter the Fnet module’s station number.
- Connecting to GM6, GM4, GM3 via Fnet is also available, and please refer to the Fnet user's manual for more information.
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8.5.2 Communication I/F module

GM7U series support various kinds of communication I/F module.
In this time, Built-In Cnet in main unit must be set to ‘Off' as below and only one communication module can be extended

BUILT_IN CNET

ONEOFF <“—— Must be off

ROM MODE

1) Usage of G7L-CUEB

Using G7L-CUEB, GM7Ucan connect to other PLC by dedicated modem or dial-up modem

GO Sodobo

PROGRAMMABLE . II ||
LOGIC.,

CONTROLLER. [’

¢ TMITC Switch

I

=5

o Set TM/TC switch to ‘On’ when uses remote connection function

o Set TM/TC switch to ‘Off’ when uses data communication function

o Data communication and remote connection function are not allowed simultaneously

o Data communication mode supports every communication protocol but In remote connection function supports dedicated
protocol only.

2) Usage of G7L-CUEC

Channel 0 can be used as RS-422/485 I/F by using G7L-CUEC I/F module.
Operating method is same as built-in Cnet interface and wiring is as below.

1 1 1
[ROW) [ROA) [RO&)
® &
2 2 2
& [RDE] [ROE] [RDE] &
] 3 ]
& (508) [504] (508) } &
4 a 4
] (3DE] [5D0E] (3DE] &
5 5 5
& (5G] (03] (5G] &
Master Slave Slave

Wiring Example : RS-422 IIF
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{ _$' [HBH] [R]I:m] [R?IUI] @

_$ [RZDB] [REDE!] [RZDB] EB

® [Sgﬂ] T [Sg.ﬂ.] n [sgn] &

@ [SSB] [SSB] [sga] @

@ [35'3] [3513] [sﬁa] @
Master Slave Slave

Wiring Example : RS-485 I/F

3) Usage of G7L-FUEA/RUEA

G7L-FUEA and G7L-RUEA are Field Bus Interface module of LSIS and they support High speed link communication
service by parameter setting. But communication by command(Read, Write) are not available

( \ Station number setting switch
TN

Sooooo
it Il

coNTROLER.

SO0

o After selecting communication parameter from GMWIN, select Master in FIELDBUS as below.

Communication Channel 0 =

— Communication method

Station Mo I'] vI

Baud rate: |1 9200 "I Data hit: I'.-' "I
Farity bit: IE\.-'en VI Stop bit: |1 vI

Comimunication channel
= RE232C MullModern ar RE4 220485

 RE2Z32C Moderm (Dedicated Liney Initial command:
— RS23ZC Dial-up Moder |aT=

—FProtocol and mode

Timeout in master mode: s00 ms

Dedicated

i Master T Fead Status of Slave PLE List... I

i Slave

i LG Inverter
tModbus

i Master

 Slave Transmission mode: m

Liser defined

i~ Master .
LList... |
i Slave

List. .. |
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o Click ‘List, and open the High Speed Link Edit window.

—Link set
Metwork type: GLOFA Fret
Slot: Self station Mo 1]
Edit... |
— Entry list
i [ Type Send/Receive Fead Area Store Area Size
1
2
3
4
4]
G
7
a
4
10 x|
Delete... Comy... Edit... |
Close Help

o Designate self-station No. and set link items after selecting Entry List
o For the details, refer to the Fnet user's manual.

High SpeediLink Otem Edikt

" Remuote

—Station type—————

Station Mo, Mode

IIII f* Send

" Receive

—Area

Frorm:

To:

YL AT 1 11 T T

1 AT i AT gl Y

Ok

Cancel

Block Mo,

o

Send period
ID— ID(EDDms} vI
I— SizedMord)

e

Help
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4) Usage of G7L-PBEA/DBEA

G7L-PBEA is a communication module for Pnet I/F, and G7L-DBEA is for DeviceNet I/F. Both modules provide
slave function only.
o After selecting Communication Parameters, select ‘Slave’ for FIELDBUS.

Communication Channel 0 x|

—Communication method

Station Mo |1 'I
Baud rate: |1 9200 'I Diata hit: IT 'I
FParity bit: IEven 'I Stop hit: |1 'I

Caommunication channel

@ RE232C Mull Modern or RE422/485
 R2732C hModern (Dedicated Lingy  Initial cammand:
) BEE32C Dial-up Moderm |ATZ

—Protocol and mode

Titneaut in master mode: IEEIEI ms
Dedicated
= Master [T Read Status of Slave PLE LList... |
= Slave
= LG Inverter
mModbus
" Master -
 Slave Transmission mode: IASCII v'I
zer defined
" Master :
[List..
= Slave
= Mo Protocol
[ELOBLIS
o List..
Close
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o Click ‘List, and open Entry list.

x|
—Entry list
Mo, Receive Area Size Transmit Size

1]

Delete... | Edit.. |
Close | Help |

o Click the item 0, and set the Receive area and Transmit area.

o For Pnet, maximum sending/receiving data size is 244 byte.

o For Devicenet, maximum size of sending data is 30 bytes, and receiving data is 32 bytes.
o For details, refer to the Pnet/Devicenet user's manuals.

High Speed Link Item Edit
Mode
= Send
= Receive
—Area
Address Size(Byte)
Receive area: = Shihy oy ID Ig
Transmitareal & whdy © %AW O BOW |1u |s

Q1 Cancel | Help
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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 0t0 55C
(6) Relative humidity outside the range of 5t0 95C

(7)

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.

@)

2

(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 external 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 to design heat protection of control box with consideration of the
heat generated by the PLC itself and other devices.

(2) It is recommended that filters or closed heat exchangers be used.

(3) The following shows the procedure for calculating the PLC system power consumption.
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4) Power consumption block diagram of PLC systems

Main Unit
r-- """~ T T TS T T T T T T T T T T T T T T T T ST T TSI TSI T T T T T T T T T |
| I'sv 5VDC |ine ! . _
: > T xpansion
[ 1
| | power Input ! l l module
1
i Supply v v v ' mm oY, R S
1 1 1
! output part input part i1 special 1 |Output part Input part I
! part CPU part (transistor) i ' module | (Transistor) P |
1 1 1
25 Pll)wer ! SUpU CrTent nput Carent ! i :i Output Current. Input Current | 1
pply ' oy (IoUT) x Vdrop (In) X Vrop by 'y (lour) x Varop () x Varop !
1 - ' .
i e R
_____________________________________ urrent
24VDC line b | o
e
! Extetnal |
| 24/DC |
| power '
1 Suppl '
:___P_P_y“_ _: L . L
A 4

5) Power consumption of each part

(1) Power consumption of a power supply part
Approximately 65% 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.

eWpy=35/65{(sv 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 24vDC power supplied from external or power supply part that has no 24vDC output.

(2) Total 5VDC power consumption

The total power consumption of all modules is the power of the 5VDC output circuit of the power supply part.
eWsy=Isv X 5(W)

(3) Average DC24V power consumption (with points simultaneously switched ON)
The total power consumption of all modules is the average power of the DC24V output circuit of the power supply part.
o Waav = lay X 24(W)

(4) Average power consumption by voltage drop of output part (with points simultaneously switched ON)
o Wout = lout X Vdrop X output points X the rate of points switched on simultaneously (W)
lout : output current (actual operating current) (A)
Vdrop : voltage dropped across each output load (V)
(5) Average power consumption of input parts (with points simultaneously ON)
e Win=ln XE X inputpoints X the rate of points switched on simultaneously (W)
[ lin : input current (effective value for AC) (A)

E : input voltage (actual operating voltage) (V)
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(6) Power consumption of the special module
o Ws=lsv X5 +lavX24 (W)

(7) The sum of the above values is the power consumption of the entire PLC system.
o W =Wpw + Wsv + Waav + Wout + Win + Ws (W)

(8) Check the temperature rise within the control panel with calculation of that total power consumption(W).
The temperature rise in the control panel is expressed as:
T=W/UA[C]
{ W : Power consumption of the entire PLC system(obtained as shown above)
A': Control panel inside surface area [m?]

U : if the control panel temperature is controlled by @ fan, eLc - 6

if control panel air is not circulated 4

9.1.2 Handling instructions

« Do not drop off, and make sure that strong shock should not be applied.
e Do not unload the PCB from its case. It can cause faults.
e 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) Main unit or Expansion Module handling instructions

The followings explains instructions for handling or installing the Base unit or Expansion Module.

(1) /O specifications re-check
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 mr) or more.

(3) Environment

When wiring the 1/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) Terminal block

Check its fixing. During drilling or wiring, do not allow any wire scraps to enter the PLC. It can cause malfunction and fault.
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(6) Wiring
 Wiring I/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).
o If an inductive load has been connected to output part, connect parallel surge killer or diode to a load. Connect the cathode of

diode to the *+' part of the power supply.

out J> Inductive load
Output part
Surge Killer
COM
ouT Inductive load

Output part Pt Ji
Diode T_

COM

(7) Be cautious that strong shock does not applied to the I/O part.

(8) Do not separate the PCB from its case.

2) Mounting instructions

The following explains instructions for mounting the PLC onto the control panel.

(1) Allow sufficient distance from upper part of the Unit for easy module replacement and ventilation.

(2) Make sure that GM7U is installed in figure below for most effective heat radiation.

(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 Fig below, follow the instructions shown below

o If the wire duct is mounted on the upper part of the PLC, make the wiring duct clearance 50 mm 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.
o 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 mm 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 mm or more.

 §

v 80mm or more

2N A R R
[ | ] |
L~ — ]
80mm or more
[N A n

R
I

High voltage
device

A

Other ﬁé |
device g
g~ J L

100mm or more

T

Heat generating device

(6) GM7U has hooks for DIN rail (width 3.5 mm) in the base unit and expansion modules.
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9.1.3 Connection of expansion module

The following explains the Connection of expansion modules to the main unit.

(1) Open the connector cover of the main unit.

(2) Insert the connector of the expansion module to the connector of the base unit.

- Main unit
. Connector cover

: expansion module

® @ © @

: expansion cable

(3) Close the connector cover of the main unit.
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9.2 Wiring

The followings explains the wiring instructions for use of the system.

9.2.1 Power supply wiring

(1) When voltage fluctuations are larger than the specified value, connect a constant-voltage transformer.
(2) Use a power supply which generates minimal noise across wire and across PLC and ground. (When excessive noise is

generated, connect an insulating transformer)

AC100-240V

GM7U FG

main unit |

/
SN

Constant-voltage transformer

¥

Y

g

(3) Connect a power supply hat has less noise (if there are lots of noise, use insulated transformer).

(4) When wiring, separate the PLC power supply from those for 1/O and power device as shown below.

Main power PLC power
AC220V O O O O Tl d PLC
I/O power
O o >
T2 g
Main circuit > /O device
P S
O O > .. .
Main circuit device

% T1,T2: constant voltage transformer

(5) To minimize voltage drop, use the thickest (max. 2 M) 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 mm distance between the cables and wires.
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(7) As a measure against very large surge(e.g. due to lightening),connect a surge absorber as shown below.

C % PLC

I

Surge absorber for lightening

(8) Use a insulating 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.

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.

9.2.2 Input and output devices wiring

(1) Applicable size of wire to the terminal block connector is 0.18 to 2 mi'. However, it is recommended to use wire of 0.5 mn* for
convenience.

(2) Separate the input and output lines.
(3) 110 signal wires must be at least 80 mm away from high voltage and large current circuit wires.

(4) When the 1/0 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 Shielded cable

Input °© °

(5) If wiring has been done with of piping, ground the piping.

(6) Separate the 24VDC 1/O cables from the 110VAC and 220VAC cables.

(7) If wiring over 200m or longer distance, trouble can be caused by leakage currents due to line capacity.

Refer to the section '11.4 Troubleshooting Examples.’
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9.2.3 Grounding

(1) This PLC has sufficient protection against noise, so it can be used without grounding except for 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 80 2 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) Joint grounding : Good (C) Joint grounding : Not allowed

(4) Use 2 mri(14AWG) or thicker grounding wire. Grounding point should be as near as possible to the PLC to minimize the
distance of grounding cable.

9.2.4 Cable specifications for wiring

The specifications for wiring is as follows:

Cable Specifications (mnr)

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 15 (AWG16) 2.5 (AWG12)

e Be sure to use solderless terminal for power supply and 1/O wiring.
# Be sure to use M3 type as terminal screw.
o Make sure that terminal screw is connected by 6~9 kg - cm torque..

 Be sure to use fork shaped terminal screw as shown below.

cable solderless terminal (fork shaped)

less than 6.2mm :@:C]
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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 is 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 Countermeasure
Temperature | 0~ +55°C Adjust the operating temperature and humidity with the
Ambient Humidity 5 ~ 95%RH defined range.
environment L L Use vibration resisting rubber or the vibration prevention
Vibration No vibration
method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of . .
. 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
Store conditions

10.2 Daily Inspection

The following table shows the inspection and items which are to be checked daily.

Check Items Check Points Judgement Countermeasure
, " . Retighten
Connecting conditions | check for loose mounting screws Screws should not be loose Screws

of terminal block or .
. Check the distance between solderless .
extension cable erminals Proper clearance should be provided | Correct

PWR LED | Check that the LED is ON ON(OFF indicates an error) See chapter 11

Run LED Check that the LED is ON during Run ON (flickering indicates an error) See chapter 11

LED
status

ERR LED Check that the LED is OFF during Run OFF(ON indicates an error) See chapter 11
ON when input is ON,
OFF when input is off
ON when output is ON,
OFF when output is off

Input LED | Check that the LEO turns ON and OFF See chapter 11

Output LED | Check that the LEO turns ON and OFF See chapter 11
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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 Countermeasure
Ambient
0~55°C
_ | temperature -. Measure with thermometer Adjust to general standard
oy
_ £ | Ambient Humidity | and hygrometer 5~ 95%RH (Internal environmental standard
o o . .
2 g . -. measure corrosive gas There should be no of control section)
£ £ | Ambience .
< uw corrosive gases
Looseness, The module should be move | The module should be
g Ingress the unit mounted securely. .
S dust orfore Retighten screws
S | dust or foreign , . .
Q5 , g Visual check No dust or foreign material
o O | material
Loose terminal _ ,
Re-tighten screws Screws should not be loose | Retighten
screws
o Distance between |
= , Visual check Proper clearance Correct
5SS terminals
€3 Connectors  should not be | Retighten connector mountin
5 & | Loose connectors | Visual check g g
O o loose. Screws

Line voltage check

Measure voltage between
input terminals

*85 ~ 264V AC
*10.2 ~28.8V DC

Change supply power

Fuse

Visual check

No melting disconnection

If fuse melting disconnection,
change the fuse periodically
because a surge current can
cause heat

10-2
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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 status)

+ Power On/Off
+ Status of 1/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).
After checking them, connect peripheral devices and check the operation status of the PLC and the
program contents.

2) Trouble check

Observe any change in the error conditions during the following.

+ Switch to the STOP, and then turn the power on and off.
3) Narrow down the possible causes of the trouble, i.e.:

+Inside or outside of the PLC?

+1/0 module or another module?

* PLC program?

11.2 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.

Is the power LED turned OFF? I |::> Flowchart used when the POWER LED is turned OFF

Is the ERR LED flickering? I |::> Flowchart used when the ERR LED is flickering

perly doesn't turn on.

I/0 module doesn’t operate pro I I:“> Flowchart used when the output load of the output module

Are the RUN LED turned OFF? I |::> Flowchart used when the RUN turned OFF. I

Program cannot be written I |::> Flowchart used when a program can't be written to the PLC

11-1
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11.2.1 Flowchart for when the “POWER”

LED turned off

The following flowchart explains corrective action procedure used when the power is supplied or the power LED turns off

during operation.

~

[ Power LED is turned OFF

v

Is the power supply operating?

No

> Supply the power.

v

No Yes

Does the power LED turn on?

No .
Is the voltage within the rated | See the power supply be within
AC 110-240 V.
No Yes
Does the power LED turn on? SE—
Is the fuse blown? ves > Replace the |
eplace the fuse.
Does the power LED turn on? 1
Is th ly cabl No
s the power supply cable >
connected? Connect the power cable correctly.
Yes ¢
No Yes
f Does the power LED turn on? —>
Yes
Over current protection device » 1)Eliminate the excess current
activated? 2)Switch the input power OFF then
ON
No Yes
Write down the troubleshooting qu |« Does the power LED turn on? —

estionnaire  and contact the near
est service center

A

Complete l

11-2
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11.2.2 Flowchart for when the “ERROR” LED is flashing

The following flowchart explains corrective action procedure use when the power is supplied starts or the ERR LED is

flickering during operation.

[ ERR LED goes flashing. ]

v
Check the error code, with connected
GMWIN.

Yes B .

CNF WAR error? _ | See App2 "System Waming

Flag” and remove the cause of

the error.

Yes
Is ERR Led sl
flashina?
v
Write down the

Troubleshooting questionnaires and
Complete 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.
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11.2.3 Flowchart for when the “RUN” LED is turned 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.

l

Turn the power unit off and on.

No

Is RUN LED off?

Contact the nearest service center.
Complete
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11.2.4 Flowchart for when the 1/O devices does not operate normally

The following flowchart explains corrective action procedure used when the 1/0 module doesn’t operate normally.

| SWITCHT

SWITCHZ S0L1
I I —
FSEILI
e
[ When the /0 module doesn’t work normally.

l

supply in SOL1

Is the indicator LED of NO
the SOL1 on?
Yes
A A
v
Measure the voltage of power L Replace the connector of the Check the status of SOLI
Correct wiring.

terminal board

by GMWIN

!

voltage of power supply for load

Is the output
wiring correct?

| o

Is the
terminal connector
connector appropriate?

Separate the external wiring than check the

condition of output module.

A\ 4

YES

!

Check the status of SOLI

Is it normal condition?

No

11-5
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Are the indicator LED of the No

switch 1 and 2 on?

Check the status of the v

switch land 2 Check the status of the
switch land 2

Is input wiring correct?

Is the
terminal screw tighten
securely?

Is input wiring correct?

NO NO

YES YES

Is the condition
of the terminal board connector
appropriate?

YES . -
Is input wiring correct2

v

Separate the external wiring, and then NO NO

check the status of input by I/O forced.

l \ 4 \4 \4

- Retighten the Replace the terminal
Correct wiring terminal screw board connector
Correct the wiring
\ 4

A

A \4 l

Unit replacement is Check the status of the Unit replacement is
needed switch land 2 Check from the beginning needed
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11.2.5 Flowchart for when unable to write a program to the CPU

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 ]

l

Switch to the remote STOP mode
and execute the program write.

No

Is the mode-setting switch set the re
mote STOP?

YES

YES After reading error code by using peripheral

Is ERR. LED blinking? — | device, correct the contents.
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11.3 Troubleshooting Questionnaire

When problems occur during the operation of the GM7U series, please write down this
questionnaires and contact the service center via telephone or fax.

* For errors relating to special or communication modules, use the questionnaire included in the
user's manual of the unit.

1. Telephone & FAX No

Tell)

FAX)
2. Using equipment model:
3. Details of using equipment

CPU model:

0S version No.( )

Serial No.( )

GMWIN version No. used to compile programs: ( )

4. 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. Is the ERR. LED of the CPU module turned 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 error

* Repetiive(  ): 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:

11-8
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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.

doesn't turn off.

L

c [ Leakage current

AC input

@\J

External device

Input signal

(Neon lamp

may be still on)

doesn't turn off.

Leakage current of external device

(Drive by a limit switch with neon lamp)
AC input

l
T|

;

[ Leakage current

External device

0)

Condition Cause Corrective Actions
Leakage current of external device * Connect an appropriate register and capacity,
Input signal (Such as a drive by non-contact switch) | which will make the voltage lower across the

terminals of the input module.

AC input
_T_ p

R

* CR values are determined by the leakage current

value.
— Recommended value C : 0.1 ~ 0.47 uF
R: 47 ~ 120 Q (1/2W)

Or make up another independent display circuit.

Input signal

doesn't turn off.

Leakage current due to line capacity of
wiring cable.
AC input

Leakage current

External device

o--4}--9

0

* Locate the power supply on the external device

side as shown below.

)

ol

Lo

External device

AC input

¢--qf--9

Input signal

doesn't turn off.

Leakage current of external device
(Drive by switch with LED indicator)
DC input

i

External device

Leakage current

il

 Connect an appropriate register, which will make
the voltage higher than the OFF voltage across the

input module terminal and common terminal.
DC input

ppeimnes I

Input signal

doesn't turn off.

* Sneak current due to the use of two

different power supplies.

DC input

e E1> E2, sneaked.

* Use only one power supply.

* Connect a sneak current prevention diode.

L DC input
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11.4.2 Output circuit troubles and corrective actions

The following describes possible troubles with input circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the output is
off,

voltage is applied to

excessive

eLoad is half-wave rectified inside (in some cases, it is true
of a solenoid)
*When the polarity of the power supply is as shown in @,

* Connect registers of tens to hundreds K< across the
load in parallel.

Output
L \

C
@ Leakage current ’ ﬁ-)

Load

—
— ]

the load. C is charged. When the polarity is as shown in @), the
(R]
voltage charged in C plus the line voltage are applied
across D. Max. voltage is approx. 2 V2.
. D
° . T < |
I c : D ‘\ @ C ?
y @ Load ﬁ) . Load
I 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.
The load doesn't | * Leakage current by surge absorbing circuit, which is |  Connect C and R across the load, which are of registers
turn off. connected to output element in parallel. of tens K. When the wiring distance from the output

module to the load is long, there may be a leakage current

due to the line capacity.

LR |

F{RT—
- £._

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.

Output

Leakage current

$7

* Drive the relay using a contact and drive the C-R type
timer using the since contact.
* Use other timer than the C—R contact some timers have

half-ware rectified internal circuits therefore, be cautious.

~ Timer
D

Output

The load does not
turn off.

* Sneak current due to the use of two different power

supplies.

Output

g
]

El

L

E1<E2, sneaks. E1 is off (E2 is on), sneaks.

* Use only one power supply.
* Connect a sneak current prevention diode.

Output
ip ¢

%; """ el

ﬂqlT

If the load is the relay, etc, connect a counter-electromotive
voltage absorbing code as shown by the dot line.
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Output circuit troubles and corrective actions (continued).

transistor is

destroyed.

Output

t S

ﬂr T

A surge current of 10 times or more when turned on.

of 1/3 to 1/5 rated current flow.

Ouﬁput

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
(| _Offcurent o ] *
= Q
: - | R | =
* 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
output.
Output Surge current of the white lamp * To suppress the surge current make the dark current

f

ESS

A

s

Sink type transistor output

Output

Source type transistor output
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11.5 Error Code List

: ERR. LED : .
: : Operation | =~ Diagnosis | Restart
Error Cause Corrective action Flickering i
status time mode
cycle
Contact the A/S center if it continuously When power
2 | OS ROM error _ , Defect 04sec. | _ -
occurs when the power is re-applied. is applied.
Contact the A/S center if it continuously When power
3 | OS RAM error _ , Defect 04sec. | _ -
occurs when the power is re-applied. is applied.
Contact the A/S center if it continuously When power
4 IC (RTC) error _ , Defect 0.4sec. | _ -
occurs when the power is re-applied. is applied.
Contact the A/S center if it continuously When power
5 Fault processor i ) Defect 0.4sec. |, ) -
occurs when the power is re-applied. is applied.
Contact the A/S center if it continuously When power
6 Program memory fault _ _ Defect 0.4sec. |, _ -
occurs when the power is re-applied. is applied.
Contact the A/S center if it continuously When power
7 Data memory fault _ _ Defect 0.4sec. | _ -
occurs when the power is re-applied. is applied.
Watch dog error due
10 |to RE-apply the powe | Re-apply the power Reset - During run Cold
r
Change into
Memory module Correct the memory module program and
22 STOP 0.4sec. |the RUN | Cold
program fault re-operate the system.
mode
Change into
23 | An normal program Re-load the program and start it. STOP 0.4sec. |the RUN | Cold
mode
Inconsistency between | Module type inconsistency error _
. Change into
the specified modules Refer to the flags (_I0_TYER, IO_TYER_N,
30 ) , STOP 0.4sec. |the RUN | Cold
by parameters andthe | I0_TYER [n]) and correct the in corrective node
loaded modules slot, and restart the system.
Module mounting/ dismounting error
Module dismountingor | Refer to the flags (IO _DEER, When  scan
31 | additional mounting _|0_DEER_N, _10_DEER [n]) and correct | STOP 0.4 sec. completes Cold
during run the in corrective slot, and restart the P
system.
Fuse disconnection error
_ , Refer to the flags ( FUSE_ER,
Fuse disconnection When  scan
32 , FUSE_ER N, FUSE_ER [n]) and correct | STOP 0.4 sec. Cold
during run ) , completes
the in corrective slot, and restart the
system.
When  scan
I/O module read/write error completes
Abnormal I/D module ,
33 ) Refer to the flags ( SP_IFER, IP_IFER_N, | STOP 0.4 sec. | During Cold
data access during run ,
_IP_IFER [n]) and restart the system. execution  of
program
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. ERR LED ; .
. . Operation . . Diagnosis | Restart
Error Cause Corrective action Flickerin i
status time mode
g cycle
When power
is applied.
Abnormal special link Special/link module interface error When scan
34 | module data access Refer to the flags ( SP_IFER, IP_IFER_N, | STOP 0.4 sec. completes Cold
during run _IP_IFER [n]) and restart the system. During
execution of
program
During run, Scan time _ . ,
g Check the scan delay time specified by During
over than the scan ,
40 , . parameters and correct the parameters or | STOP 0.4 sec. execution of | Cold
delay time specified by
the program, and then restart the program. program
parameters
. . During
Unreadable instructions _ ,
41 | Re-load the program and restart it. STOP 0.4sec. | execution of | Cold
in the user program.
program
Refer to the external device fatal error. Flag
External device fatal (ANNUN_ER, ANC _ERR [n]) and correct When scan
50 , STOP 0.4 sec. Cold
error. the fault devices and then restart the completes
system.
Correct the program so that the error Durin
The ‘E_STOP’ function | elements that invoked the ‘E_STOP’ g.
60 ) . , STOP - execution of | —
has been executed. function can be eliminated in the program Coaram
and restart the system (cold restart). i
Communications If the number of computer 4
. . - . When power
100 | module configuration communications module is included, then | STOP 0.4 sec. is anplied Cold
error adjust the maximum number with in 8. ppiec.
Special/
Communications Adjust the number of high-speed When power
101 T . STOP 0.4sec. |, . Cold
module initialization communications modules loaded. is applied.
failure
When power
Data memory backu is applied.
500 Y P If the batter has no error. RUN 2 sec. o Cold
error When scan
completes
When power
If the battery has no error, reset the time is applied.
501 | RTC data error , RUN 2 sec. -
using the SMWIN. When scan
completes
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Appendix 1. System Definitions

1) Option

(1) Connection Option

You should set the communication port (COM1 ~4) to communicate with PLC.
- Select the Project-Option-Connection Option in menu.
- Default Connection is RS-232C interface.

For details, refer to the GMWIN manual.

option 2
bk ake Dptiunl b onitor/Debug I:Iptinnl Set Folder  Connection Option |General|:|pticln|
Murmber of retry |1
—Method of Connectian
f* R5-232C
" Modem
Cornmunication port O j
" GLOFA Fnetfor PC
= GLOFA Mnet for PC
{~ Ethernet
- LISB (GM4C)
—Depth of Connection
f* Local
" Remote 1
" Remote 2
0k I Cancel Help

Appl-1
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(2) SetFolder

You can set directories for the files to be created in GMWIN.

- Standard library: Libraries for GMWIN are located in this directory, and User Defined Libraries also do.
- Source file: In Source File Directory, GMWIN saves source program files of program, function, function block and etc.
- Output file: Object files are saved in this directory, which are created when source file is
compiled.
-Temporary file: GMWIN saves temporary file in this directory during the execution. For detailed descriptions
refers to GMWIN manual.

For details, refer to the GMWIN manual.

Option 2%

M ake I:Iptiu:unl Manitar/D'ebug Option 52t Folder | Connection I:Iptiu:unl General I:Iptiu:unl

—atandard librany

cAgrmin Alib

Search...

—Source file

|c:1gmwin source Search...
—Qutput file

|c:1gmwin dioutput Search...

— Tempaorary file

Ly

|c:1gmwin Atermnp Search...

Qk I Cancel Help
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(3) Monitor/Debug Option

To set the whole options for monitoring,

- Monitor display type: displays monitor variables.
- SFC monitor: Automatically scrolls following the 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.

opton 2|

Make Option  Monitor/Debug Option | Set Fu:ulderl Connection Dptinnl General Dptinnl

—Monitar option

—Monitor display type
' Display as Default Type
™ Display as Decimal

" Display as Hexa

—SFC manitor

[~ SFC Auto Scroll

—Debug option
|rSeIect LD debug unit

' Point = Line

k. I Cancel Help
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(4) Make Option

o Select Project-Option-Make Option in the menu.

o Select compile type

- If Preserve Retain is selected the retain variables are saved when the PLC restarts with warm mode.

o Clear M area at stop

- Clears the specified %M area in Stop mode.

option 2l
M ake Optian | Monitor/Debug Dplinnl Set Fu:ulu:ler' Connection Dplinnl GeneraIDptinnI
—Select compile type
[~ Presere Retain
—Select output file —Set %M area size
¥ Upload Fragram %M area size:
Content of upload program 10 - KByte
f* Include Comment
 Exclude Comment [~ SetM Area as Retain
—Clear M area at stop
[~ Clear M Area at Stop Mode Change
From Sahiy [ vI 1 IEI 'l
—Method of data type check
{* Sirict Check = Only Warning if Size is Equal
(] 8 I Cancel Help
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2) Basic Parameter

The basic parameters are necessary for the operation of the PLC and used to allocate memory, set the restart mode and
watchdog timer duration, etc

x

Configuration{PLC) name: LM MNAMED
PLC version: w1 .0 ¥ Remote Access Right
—Input Setting

[nput Filter Time (ms)
[T CantPause by Key ? (ms)

Basic Unit

Restart mode %[%0.0.0- %007 |10ms =

%=0.08- %0018 (10ms =
i Cold Restart

%0016 - ®%E0.023|10ms *
" \Warrm Restar

%lx0.0.24 - %[<0.0.31 |10ms =

- Resource(CRU properties—— | o 0 032 %0035 [10ms -

Marme

Expansion Module 1MMms -
Resaurce 0 IHESD

Pulse Catch Set (% 0<0.0.x);
H En e e nn N

200 ms D1 23 4 5 6 7

(0] 4 Cancel Help

HHRRRR

WatchDog timer duration

Configuration(PLC) Name
o [t is a representative name for the PLC system. It is used to designate this PLC system when a network system is

configured using communication modules.

Enabling/Disabling the control of the PLC via communications

o This parameter is used to enable or disable the remote control of this PLC system through the FAM or computer link
module, etc. except for the GMWIN. If this parameter has been set to enable, change of the operation mode and
download of programs are available via communications.

Restart Mode
 This parameter is used to set the restart mode in the PLC system.
When the system re-starts, one of the ‘cold restart’ or ‘warm restart’ is selected in compliance with the parameter setting.

Resource(CPU) properties
o 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 GM7U series, therefore, only the resource 0 is valid.
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o This parameter is used to set the maximum allowable execution time of a user program in order to supervisor its normal

# Only one CPU module can be mounted in the GM7U series, therefore, scan watch dog is valid to only the resource 0.

(5) WatchDog timer duration
or abnormal operation.
(6) Input Setting

o |t's used to select contact point that will be used for setting input filter or as input

3) Communication parameter

pulse catch.

This is a communication parameter to set regular sending/receiving stations, data and cycles to send and receive repeatedly.
(For the detail information about Communication parameter, refer to 7.1.7 “Communication parameter setting”)

Communication Channel 0

X

— Communication method

Station Mo I_ "I
Baud rate: |192E|E| 'l
Parity hit: INnne vl

[Drata bit: 8

N

Stop it 1

Communication channel
{« RE232C MNull Moderm or RS422/485
~ RS5232C Modern (Dedicated Line)
~ RS232C Dial-up Moderm

Initial command:

| ATZ

—Protocol and mode

Dedicated

Timeout in master maode:

a00 ms

" Master
* Slave
LG Inverter

[T Eead Status of Slave PLE

st

Modbus
= Master
= Slave

User defined

Transmission mode:

ASCI -

" Master
= Slave
" Mo Protocol

List..

FIELDBLUIS

" Master
" Slave

List..

Close

EILEI L

Station No.: 0 to 31

Data hit: 7 or 8 hits
Parity bit: None, Even, odd

Appl-6
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(5) Stop bit: 1 or 2 hit(s)

(6) Communication channel
e RS-232C Null Modem or RS-422/485: Select this channel to communicate through GM7U base unit or Cnet I/F
module (G7L-CUEC).
¢ RS-232C modem(Dedicated Line): Select this channel to communicate through Cnet I/F module (G7L-CUEB).
o RS-232C 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
o The value of default is 500ms.
o Set the maximum cycle time for sending and receiving of the master PLC.

o It may cause of communication error that lower setting value than maximum cycle time for sending and receiving.

(9) Reading slave PLC status.
o Select to read GM7U 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.

4) Special parameters

x
~Slot#1 —Slot#2 —Slot#3
Kind of Unit: IDIA 4Ch-Current vl Kind of Linit: IDIA 4Ch-Current vl Kind of Unit: IDIA 4Ch-Current 'l
DiA Chi @ current |0 ~20mA * DA ChO: @ Current 0~20mA -~ DIAChO . @+ Current 0-~20mA -
Digital ¥alue Area |%“‘1W“1DD Digital alue Area: ST 04 Digital Yalue Area: [etvvat o8
[V Data clear when changed to ST [v Data clearwhen changed to ST [V Data clear when changed to ST
DiACh1: & Current |D~20mA vl Dif Ch ;& Current (g - 20ma vl DiA Chi - & Current |gnggm;\ vl
Digital Value Area: I%MW41U1 Digital Value Area: %4105 Digital Value Area: |%Mw4109
¥ Data clearwhen changed to ST ¥ Data clear when changedto ST [v Data clearwhen changed to 5T
DA Ch2: & Current |g~20mA .l Dis Ch2z: @ Current |D,,20mA__[, Dit Ch2: ¢ Current |D~20mA vl
Digital Walue Area I%MW4102 Digital Yalue Area: I%MWMDS Digital ¥alue Area: I%MW411D
¥ Data clearwhen changed to ST [ Data clearwhen changedto ST [¥' Data clearwhen changed to 8T
DiACh3:  Current |U~20mA 'l DA Ch3 . & Current |D~20mA v[ DiACh3: & Current |D~20mA v[
Digital Value Area: I%MW4103 Digital Yalue Area: I%MWMU;{ Digital Value Area: I%MW4111
v Data clear when changed to ST [ Data clearwhen changed to ST o2 D il v et S
Ok I Cancel |
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5) PID parameters

(1) PID Auto Tuning Parameter

x|
Loop MO | Scan Time | Current ... | Target/... | Direction | Identiﬂca...l Pyl Co... |
1 1 1] 0 0 1] 1]
2 1 1] 0 0 1] 1]
3 1 1] 0 0 1] 1]
4 1 1] 0 0 1] 1]
5 1 1] 0 0 1] 1]
G 1 1] 0 0 1] 1]
7 1 1] 0 0 1] 1]
Edit Delete Ok Cancel
(2) PID Parameter
|
I Loop MO | Scan Ti... | Operatio... | Manual ... | Min COuput | Max Out... | Propotio... | Integral ... | Differenti... | 5% Ramp jAny | Bl:

0 1 0 0 1] 4000 1 0 1 4000

1 1 0 0 il 4000 1 0 il 1 4000

2 1 0 0 4000 1 0 il 1 4000

3 1 0 0 il 4000 1 0 il 1 4000

4 1 0 0 il 4000 1 0 il 1 4000

L] 1 0 0 il 4000 1 0 il 1 4000

4 1 0 0 il 4000 1 0 il 1 4000

7 1 0 0 il 4000 1 0 il 1 4000

d | ol
Edit | Delete Ol | Cancel |
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6) Position Parameter

~Cho ~Ch 1
Accel Time (%MW4300)  |GID ms (0-10,000} Accel Time (%MW4500): ms (0-10,000)

Bias Speed (%MD2152); 5

pulse {0-1,000) Backlash comp (HMW4502);

Backlash comp (%MyYW43025; ID

pps (A-100,000% Bias Speed (%MDZ252):

Decel Time (%MW4301):  [500  ms (D-10,000) Decel Time (eMwasoly 500 ms(0-10,000)
o
fr—

pulse ¢ 0-1,000 %

pps ¢ 5-100,000)

Speed Limit (% MD2153): |1uuuuu pps (5-100,000 ) Speed Limit (%MD 22533 |1DDEIEIEI pps {5-100,0003

—Qrigin Return

— Crigin Return

Origin = DOGMHOMEQFF)  DOG (%lx0.0.5) origin &+ DOGHOME(CFF) DOG (%[x0.0.7)
Retum  ~ pogiHomEn)  HOME (%0:0.0.4) Retum o~ pogHoME@M HOME (%10.0.5)
Method Method
 Approximated Contact i Approximated Contact
High Speed (%MD 2154): |saau pps (5-100.000) High Speed (%MD2254); |5DElEl pps (5-100,000)
Low Speed (%MD2155): | 500 ps (5-100,000) Low Speed (%MD2255): |00 LEL

Dwell Time (wmwaatzy [o 1 ms (0-10,000) Dwell Time (%Mw4512y: [0 *| ms ( 0-10,000)

—J0G Speed

—JOG Speed

High (%MD2157): |SDDD pps (5-100,000) High (%MD2267): |50EIEI pps (5-100,000

Loy (%MD2158): I'llJDD pRs (5-100,0007% Loy (%MD2268): I'IDDD pps (5-100,000 7

[~ Euternal Input Limit Enable Loy limit (%[40.0.0)

™ External Input Limit Enakle oW imit (360<0.0.2)

High limit (%0x0.0.1) High limit (%0x0.0.3)

Diata Entry |

Diata Entry |

Ok I Cancel
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7) High Speed Counter Parameter

H5LC Parameter
HSC Parameter Selection:  |[S TN vl

—Counter Format
{* Linear Counter-2,147 483,648 - 2 147 483 647}
= Ring Counter { 0 - sefting value )

Setting Value(%MD2100) ; |z (2- 2147 483 B4T)

—Counter Mode
% 1-phase Operation Mode = 2-phase CWICCYW Mode
= 1-phase Pulse + Direction Mode = Z-phase Multiplication Modehul 43

—Additional Function

[~ Preset Enable
FPresetYalue (%MD21 0173 IEI (-2,147 483 648 - 2 147,433 647

= Internal Freset Area I (0, 0, M Area)
= Externall Preset Area I%I}{D.El.d

[~ Latch Counter Enahle
[T Comparison Output Enable

& Compatison Set 21 (HMD2107) - |D (-7,147 483,648 - 2,147 483 647
€ Zone Comparison 96t Svz2 (%MD2103) : |D (-2,147 483 648 - 2147 483 647)
€ Cormparison Task Output Contact | IW

[~ EPM Enable

Refresh Cycle(%ha4208) |1 *10ms {1 - 6,000
Fulses Per Rotate {(%hyY4 204) : |1 (1-65535)
RPM Save Area : I%MD21 ns

)4 I Cancel
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Appendix 2. Flag Lists

1) User flag lists

Keyword Type | Write Name Description
LER BOOL | Enable Operation  error _Op_erat_ion error Iatch flag by the program block(BP). Error
latch flag indication occurred while executing a program block
Operation error | Operation error flag by the operation function (FN) or function
-ERR BOOL | Enable latch flag block(FB). It 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
_T100MS* | BOOL - 100 ms Clock every half cycle. The clock signal can be delayed or distorted in
T200MS * | BOOL — 200 ms Clock accordance with program execution time as the signal toggles
N TIS* BOOL _ 1s Clock after scan has been finished, therefore, it is recommended that
T2S * BOOL _ 25 Clock clock of enough longer than scan time be used. Clock signals
_T10S * BOOL _ 10s Clock starts from Off when the initialization program or scan program
T20S* | BOOL | - | 20sclock starts

o Example: _T100MS clock

T60S* | BOOL| — | 60sClock [N N

— 50ms 50 ms
_ON* BOOL - Always On Usable in user programs.
_OFF* BOOL - Always Off Usable in user programs.
_ION* 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

*
_STOG BOOL - Scan Toggle executed. (On at the first scan)
Initialization If this flag is set to on in the initialization program in an user
_INT_DONE | BOOL | Enable | Program program, the initialization program stop its operation and the scan
Complete program will starts.
_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 B 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 installed.
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2) System error flag lists

Keyword Type Bit No. Name Description
Represent- | gy stemerror | This flag handles the following operation stop error flags in
CNF ER WORD | ative ystem erro s flag handles the following operation stop error flags
- - (fatal error) batch.
keyword
Module This representative flag indicates that module configuration of
_10 _DEER BOOL Bit 2 loading/unload | each slot has been changed during operation. (Refer to
ing error I0_DEER _Nand |0 DEERI[n])
1/O module This representative flag indicates that a 1/O module does
10 _RWER BOOL Bit 4 read/write normally executes read/write. (Refer to _IP_ RWER_N and
error IP_IFER[n])
Special/com- | This representative flag indicates that special or communications
. munications module has failed in initialization or normal interface is
-SP_IFER BOOL BitS module impossible due to module malfunction. (Refer to _IP_IFER_N
interface error | and IP_IFERIn))
External
. device fatal This representative flag indicates that an external device has
-ANNUN_ER | BOOL Bit6 fault detection | fatal error. The error code has been written to _ANC_ERR|n].
error
- - Bit 7 - -
WD ER BOOL Bit 8 Scan watch This flag indicates that the scan time of a program has overrun
- - dog error the scan watchdog time specified by the parameter.
_CODE_ER BOOL Bit 9 Program code Thi_s flag ind_icates that an unreadable instruction has been met
error while executing an user program.
STACK ER | BOOL Bit 10 Stack overflow | This _flag indicates that the stack is used out of its
- - error capacity(Overflow)
P BCKER | BOOL Bit 11 Program error This flag indicates that program execution is impossible due to
destroyed memory or program error.
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3) System warning flag lists

Keyword Type Bit No. Name Description
CNE WAR | WORD Representative Syste_)m This fIz_ig t_reats the below warning flags relating to continuous
- - keyword warning operation in batch.
. RTC data . o
_RTC ERR BOOL Bit 0 This flag indicates that RTC DATA error.
error
_D_BCK_ER | BOOL Bit 1 Er"’r‘f: backup | s flag indicates
This flag indicates that the program had been stopped during
restore from power failure due to causes such as power off,
and then cold restart has been executed and the
AB SD ER | BOOL Bit 3 Abnormal contlnuqus opergthn WhICh retains the dat.a is impossible.
- shutdown Usable in the initialization program. Automatically 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)
(Talljlé go!:zlon This flag indicates that task collision has occurred as
_TASK_ERR | BOOL Bit4 aF:1 q e3>/<terna| execution request for a same task had been repeatedly
tasks) invoked. (Refer to the flag _TC_BMAP[n] and _TC_CNT[n])
This flag detects and indicates that the voltage of the battery,
_BAT_ERR BOOL Bit5 Battery fault | which is 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
_ANNUN_WR | BOOL Bit 6 warnin detected an ordinary fault of external devices and has written
' it to the flag ANC_WB [n].
detection
- - Bit 7 - -
Communica- | This representative flag detects error of each Communication
_HSPMTL_ER | BOOL Bit8 tion parameter when the Communication has been enabled and

Parameter 1
error

indicates that Communication cannot be executed. It will be
reset when the Communication is disabled.
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4) Detailed system error and warning flag lists

Data
Keyword Type | setting Name Description
range
\mirr;ul?z)b i::;jlgt This flag detects that input modules of a slot cannot be
_IO_RWER_N | UINT | 0to15 . normally read from or written to, and indicates the lowest slot
read/write
No. of the detected slot numbers.
occurred.
This flag detects fatal error of external devices and its content
, External device is written to this flag. A number that identifies error type will be
ANC_ERRI] | UINT | n:0to7 fatal error written to each of the sixteen locations. (The number 0 is not
allowed)
If the user program indicates a warning on the flag
, External device _ANC_WBIn], the bit locations are sequentially written to
ANC_WAR[n] | UINT | n:0to7 ordinary error _ANC_WARIn] from
ANC_WARJ0] complying with their occurrence sequence.
n Oto External device The user program detects ordinary error of external device
_ANC_WBIn] BIT '127 ordinary error bit | and the errors are indicated on a bit map. (The number 0 is
map not allowed)
The flag detects that task collision has occurred because,
Task colision bit while a task was being executed or ready for execution, an
_TC_BMAP[N] BIT |n0to7? map execution
request has occurred for the same task, indicates the errors
on a bit map.
Task collision This flag detgcts task collision occurrence time for each.ta}sk
_TC_CNTIn] UINT | n:0to7 courter when execupng a user program, indicates the task collision
occurrence time.
DATE Batter voltage drop The first detection date and time of battery voltage drop are
_BAT_ER_TM* & — . written to this flag. It will be reset if the battery voltage has
time
TIME been restored.
Momentary power . .
Oto . The accumulated momentary power failure occurrence times
AC_F_CNT UINT 65535 g{:ﬁf occurrence during operation in the RUN mode is written to this flag.
DATE , . . .
n:0to | Momentary power | The times of the latest sixteen momentary power failures are
_AC_F_TM[n]* & . . .
15 failure history written.
TIME
The times and error codes of the latest sixteen errors are
n: 0to . written to this flag.
~ERR_HIS[n]* 15 | Error history e Stop time: DATE & TIME (8 bytes)
o Error code: UINT (2 bytes)
The times, operation modes and restart modes of the latest
n:0to | Operation mode sixteen operation mode changes are written to this flag
_MODE_HIS[n]* '15 change history o Change time: DATE & TIME (8 bytes)
o Operation mode: UINT (2 bytes)
o Restart: UINT (2 bytes)

* Marked flags can be used while the RTC option module is in use.
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5) System operation status information flag lists

Data
Keyword Type setting Name Description
range
GM1: 0, GM2: 1, (GM3: 2, GM4: 3)
_CPU_TYPE UNIT 0to16 | System type (ESM: 5,6)
_VERNUM | UNIT (N)és VEISION | 5y stem OIS version No.
MEM TYPE UNIT 1105 Memory Type of program memory module (0: Unloading state, type: O to
- - module type 5)
Repre- PLC mode and
sentative | operation System operation mode and operation state information
keyword | status
Bit 0 Local control Operation mode change is possible only by mode change switch
or GMWIIN
Bit 1 STOP
Bit 2 RUN ,
Bit 3 PAUSE CPU module operation state
Bit4 DEBUG
Operation
Bit5 mode change | Operation mode change by mode change switch
factor
Operation
Bit 6 mode change | Operation mode change by GMWIN
factor
Operation
_SYS_STATE | WORD Bit 7 mode change | Operation mode change by remote GMWIN
factor
Operation
Bit 8 mode change | Operation mode change by communications
factor
Bit 9 STOP by | Operation in the RUN mode is stopped by STOP function after the
STOP function | scan has finished
Bit 10 | Force input Input junction force On/Off is being executed.
Bit11 | Force output Output junction force On/Off is being executed
Bit 12 E;?glf y Oper_ation in the RUN mode is directly stopped by ESTOP
. function.
function
Bit13 |- -
. During Lo .
Bit 14 N External monitoring is being executed for programs or variables
monitoring
Bit 15 geNmote mode Operation in the remote mode
Repre- | GMWIN
sentative | connection Connection state between CPU module and GMWIN
keyword | state
Bit0 Local GMWIN Local GMWIN connection state
connection
_GMWIN_CNF | BYTE Remote
Bit 1 GMWIN Remote GMWIN connection state
connection
Remote
Bit 2 communicatio | Remote communications connection state

ns connection

* Marked flags can be used while the RTC option module is in use.
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System operation status information flag lists (continued)

Data setting

Keyword Type range

Name Description

Representative | Restart mode | Restart type of program which is being executed in present.
keyword information (History)

_RST_TY BYTE Bit 0 Cold restart
Bit 1 Warm restart | See the Section 4.5.1
Bit 2 Hot restart
_INIT_RUN BOOL D urng An initialization program written by the user is being executed
initialization
Maximum
_SCAN_MAX | UNIT - scan  time | Maximum scan time is written during operation.
(ms)
Minimum
_SCAN_MIN UNIT - scan time | Minimum scan time is written during operation.
(ms)
_SCAN_CUR UNIT - E’r;est(e;ts)scan Present scan time is continuously updated during operation.
BCD data of present time of RTC
(Example: 96-01-12-00-00-00-XX)
_RTC _TIME[O0]: year, RTC _TIME[1]: month, RTC TIME[2]:
day,
_RTC_TIME[n]* | BCD N:0to7 Presenttime | _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 can be used while the RTC option module is in use.

6) System configuration status information Flag

(1) User program status information

Data setting -
Keyword Type range Name Description
Representative fg;flerﬂr;m GML: 0, GM2: 1, (GM3: 2, GM4: 3, GM%: 4)
keyword contigur: (FSM: 5,6), Twofold: 16
information
Bit0 Era:zlrc parameter Checks and indicates Basic parameter error
_DOMAN_ST | BYTE
Bit 2 Program error Checks and indicates Program error
Bit4 Communication Checks and indicates High speed link parameter error
parameter error
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(2) Operation mode change switch status information

Data Setting

OTE

Keyword Type range Name Description
Representative M°‘.j? setting switch Indicates the state mode setting switch of CPU module
keyword position
Bit 0 KEY STOP Indicates that the mode setting switch is in the STOP
_KEY_STATE | BYTE state. _
Bit 1 KEY_RUN Isrzgi(caates that the mode setting switch is in the RUN
Bit 2 KEY_PAUSE/REM | Indicates that the mode setting switch is in the

PAUSE/REMOTE state.
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Appendix 3. Function / Function Block Lists

1) Function lists

Size of PB $ize of | Processing speed
Name Function (Byte) *1 library | (us) *3
(Byte) *2 GM7U
ABS (int) Absolute value operation 36 - 2.0
ADD (int) Addition 24 - 15
AND  (word) Logical multiplication 16 1.0
DIV (int) Division 24 - 2.5
DIV (dint) Division 24 - 3.3
EQ (int) Equality’ comparison 20 - 13
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 - 25
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 INT type 48 - 2.2
DINT_TO_BCD Conversion of DINT type into BCD type 12 156 8.8
DT_TO_DATE Conversion of DT type into DATE type 16 4 11
DT_TO_TOD Conversion of DT type into TOD type 16 12 14
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 type into BCD type 12 100 7.2
z‘;:;vl _TO_STRING Conversion of number into string 24 580 15.9
SINT_TO BCD Conversion of SINT type into BCD type 12 76 5.9
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 60 794 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 (il=time) Time division 20 152 6.9
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REMARK

1) The items marked 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 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 written with LD (Ladder diagram), the following differences occur.
(1) 16 bytes will be added to the size of the PB.
(2) In non-execution, 0.4 will be added to the processing speed. In execution, 0.8 sec will be added.

2) Function block lists

Size of library Processing speed (us)
. *4
Name Function Size of PB .
(Byte)*2 , Size  of Instance
Size (BYte)*3 | nemox 3 GM7U
CTU Addition counter 24 92 6 3.8
CTUD Addition/subtraction 3 168 6 44
counter
F TRIG | Descending edge 16 28 1 26
detection
RS Preference reset table 20 44 2 3.2
TON ON delay timer 20 182 20 4.8

REMARK

1) The items marked 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 many 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)

1) Base unit
[0\ / =
L |l
|]|][| ltems A B
95 1105 1115 G7M-DR/DRT/DT20U | 135 | 145
! - G7M-DR/DRT/DT30U | 135 | 145
G7M-DR/DRT/DT40U | 165 | 175
b~ — | G7M-DR/DRT/DT60U | 215 | 225
b A
B >
| -
73
===
= L= 52 52 =
2) Extension modules
(1) Standard type
1 i
Wl| 95105 |115
1l I
I ———a 5\ h 4 v
95 “
¥ [T .
73
=1 =1
= L2
— [ - 1
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