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Intended audience of this manual

Thank you for choosing the Mitsubishi product.
Do not use this product until you have full knowledge of the equipment. Please

forward this manual to end user.

This manual is intended to the following personnel,
A Managing in charge.
A Designing or developing personnel.
A Commissioning and Maintaining personnel.
A Supervising personnel.

A Operating personnel.

Scope of manual

This user manual provides the following details of GOC43 product.
A List of Main units, Extension units, COM units.

Guideline for installation and wiring.

Features and specifications of all types of units.

Configuration and programming details.

Status and diagnostic information.

> > > > >

Maintenance and troubleshooting

Important information for user

Read and understand the manual carefully before using GOC43 product, to
avoid any damages to persons, properties or environment. Ensure safe and proper usage
of this product.

Do not modify, dismantle, re-construct and repair the electronic modules. For repair,
contact nearest authorized sales office or technical support team.

Qualified and properly trained personnel should only install the product.
The personnel should be aware of all the safety aspects of automated products and
completely familiar with all associated documentation for the said product.

Protect the product from conductive dust, corrosive gases, wire debris, flammable
gases, rain and fluid entering into the product through ventilation slits, this may cause
malfunctioning, damage, fire, electric shock and deterioration.
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List of Symbols

This symbol indicates that the specified operation/s is/are mandatory or must
to do or the precautions are mandatory.

This symbol indicates warnings, specifically related to the electric shocks and
hazards.

This symbol indicates cautions for critical situations, which may cause
accidents or serious injury or may be severe property damage.

This covers general warnings as well as cautions.

This symbol indicates or covers operations that user must to avoid.
This is specifically related to disassembly of product.

NOTE

This symbol indicates points to note or to consider during usage of said
product.
Also, indicates summary of individual sections covered in this manual.

Terms and Conditions

A Mitsubishi Electric India Pvt. Ltd. shall have no responsibility or liability for any
personnel injury or death, or loss or damage to the property caused by said product, if
used or operated in applications which are not intended or excluded by instructions,
precautions or warnings provided in this document.

A Specifications are subject to change without prior notice.

A The reproduction or transmission of this document or its contents in full or part is not
allowed without written permission from the authority.
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Precautions for safe use of product

Disconnect all power supplies before performing installation and wiring work.
For Mains power supply connections, confirm suitable fuse is used.

Do not touch the conductive part directly. This may cause malfunctioning of product or
electric shock.

Do not bundle 10 wires, 24 Vdc wires with Main control panel wiring together.
Consider maximum rated current and inrush current of power supply while selecting

24 Vdc power supply source. Ensure that external breaker or fuse is used in series
with 24 Vdc.

Confirm that the source of voltages and currents are within specified ranges.

Connect functional earth terminal properly. If not, product may be susceptible to the
noise.

Connect protective earth terminal to a good quality earth. If not, it may result in electric
shock or erroneous operation.

If this product emits smoke or an unusual odor or unusual sound or unusual operation,
immediately switch OFF the power to the product. This may result in fire and damage
the product. In such cases, contact the nearest authorized sales or service support
team.

Disposal precaution

Treat the said product/s as an industrial E-waste.

For environmentally compliant recycling and disposal of your electronic waste, please
contact to certified agency.

Recommendations for safe use of product

It is always recommended to route cables carrying low level signals e.g. analog 10
signals, serial communication signals, Ethernet communication cables separately and
away from cables carrying high voltage and large current signals.

It is recommended to connect cable shield to the ground terminal at the IO module end
and leave it unconnected at the device (sensor/actuator) end.

Replacement Cycle

>

Although it depends on the status of use, 10 years is the guideline for renewal.
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Overview

1 Overview

Graphic Operation Controller (GOC43) is a micro range of controller which consists of
PLC function, HMI function, function keys and illuminated keys. It is designed to cater
the automation requirements of any small size, standalone machine.

1.1 Highlighting Features

PLC Function ‘

Flexible Hardware Various options of main units and extension units depending upon
Configuration number of I/Os and type of I/Os.

>\

>\

Functionality can be extended with addition of up to 2 I/O extension
units and 1 COM extension unit.

Offers 16 digital I/Os minimum to 48 digital I/Os maximum.
Supports 1 serial port by adding COM extension unit.

> > >

2 built-in analog V/I input channels. Can be extended by additional
8 analog V/I input channels using I/O extension units

>\

Configurable Special 2 single phase counters (inputs 100 and 103) with software direction
Functionality to Digital and start/ stop control. Maximum input frequency 20 KHz.

Inputs in Main Unit A 2 Quadrature ABZ encoder interfaces (inputs 100, 101, 102 and 103,
104, 105). Maximum input frequency10 KHz.

General Features Built-in Real Time Clock.

A
A controller input power is 24 VDC.
A

Front panel mount; IP65 protection from front side, IP20 protection
from rare side.

Built-in Ethernet Port A Up to 8 simultaneous connections.

A Protocols supported:
- Modbus TCP master
- Modbus TCP slave
(can connect to 8 slave devices maximum®)
- CC-Link IE Field Basic master **
(can connect to 4 stations maximum®)

Programming Platform Programming via built-in Ethernet port.

> >

Windows® based IEC 61131-3 compatible programming software
CoDeSys V3.5.

Support of all the IEC languages (LD, FBD, ST, IL, SFC) and CFC.
Single software for programming PLC and HMI functionality.

> > >

Manage password protection for project

* Total no. of connections for all the protocols configured should not exceed 8 connections.

** B library GOC43 CCB.lib supports CC-Link IE Field Basic Master functionality. Refer
GOC43 CCB FB Library user manual for more detail.
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Hi ghlighting Featureseée

HMI Function ‘

Built-in LCD Display 4.30480 x 272 pixels, TFT, 64K color, Touch graphics LCD
View size: 95.04 x 53.86 mm

>\

A 4 function keys (F1 to F4)
A 4 illuminated keys (K1 to K4) with dual color (Green, Red) LEDs
User Defined LCD A Up to 64 user definable screens
SEEES A 19 default fonts*
A Monitor/ modify PLC data with all supported data types and formats.
A Alpha-numeric data entry by embedded Keypad, Numpad or Extended
Numpad
A Direct access of PLC variable with symbolic name.
Visualization A Basic: Rectangle, Round rectangle, Ellipse, Line, Polygon, Polyline,
Elements Pie, Image, Frame.

>\

Common controls: Label, Combo box integer, Combo box array, Tab
control, Button, Group box, Table, Text field, Scrollbar, Slider, Spin
Control, Invisible input, Progress bar, Checkbox, Radio button

>\

Measurement controls: Bar display, Meter 90°, Meter 180°, Meter,
Potentiometer, Histogram.

Special controls: Waiting symbol flower, Cartesian XY Chart
Date/time controls: Analog clock, Date picker

Lamps/switches/bitmaps: Image switcher, Lamps and Switches

v v > >

Symbols: Arrows, Symbols, Icons

Function Keys A 4 keys F1 to F4
A Quick access to 10 status monitor and system menu
llluminated Keys A 4 lluminated keys i.e. keys with dual color bright LEDs
A LED control Red/Green/Yellow
A Insertable slide-in label over illuminated keys
Built-in Status and A Monitor status of all digital I0s in one screen.
DIECESIEs A System Menu for

- Monitoring system status
- System diagnostics: CPU, 10 and Ethernet
- System settings: RTC, IP settings, display, buzzer

- Touch calibration and check

- Keys and LEDs check

* Standard Windows® fonts are not supported.
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Hi ghlighting Featuresé

MicroSD card support ‘

Backup and restore A For application program and/ or source code

A With user configurable password protection

Customization and branding

Easy Customization of | A Insertable slide-in label over illuminated keys
FAGES OB A customizable for OEM branding.
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1.2 Nomenclature

Overview

GOC43 consists of main unit with built-in I/Os, display, function keys and illuminated
keys. User can attach 1/0 extension units (up to 2) and COM extension unit (1 no.) to

add 1/Os and enhance functionality.

This section provides nomenclature details as below.

7 Main unit

7 /O extension unit

71 COM extension unit

7 Main unit with extension units

1.2.1  Main Unit

The figure below shows all the views of bare Main unit with part names.

jim a

Fr—srov iy voon

7
Ot RSNG| e m—-

L= = =

10__ 8868 p8 88848

@ e HRnEERN00 HAnaRnan0no | (6)

Figure 1: Main unit nomenclature

9O 6

Parts Description

4.3", 480 x 272 pixels, Touch graphics LCD

4 Function keys [F1 to F4]

4 llluminated keys [K1 to K4]

LED indications [PWR, RUN]

Slide-in label

3-pin terminal block [+24VDC, 0V, Earth]

2 nos., 10-pins terminal block [Digital Inputs]

1 no., 5-pin terminal block [Analog V/I Inputs]

2 nos., 10-pins terminal block [Transistor/ Relay Outputs]

© 0N gk owbdPE

10.
11.
12.
13.
14.
15.
16.
17.
18.

101 slot

102 slot

10 slot cover

COM slot

COM slot cover

Ethernet port

Cut-out for mounting clamp
MicroSD card slot with door
USB port with door
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1.2.2 1/O Extension Unit

User can attach up to 2 I/O extension units on the back side of Main unit. The figure
below shows all the views of I/O extension unit with part names.

=1 T

TP Y

[‘uaos\o 11213 48

22029 (O

T U U U
a.nn.n

1; 20000000 O]

©) @ED

Figure 2: 1/0O extension unit nomenclature

Parts Description

1/0O terminals

Latch

Clip

Unit fixing screw hole

8-pin fixed I/O terminal block
Interface connector

Slot position holes

Printed circuit board (PCB)

S S A A o

NOTE

Back side of I/O extension unit is open. Do not touch PCB and interface connector. It may
cause damage to electronic hardware due to electrostatic discharge
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1.2.3 COM Extension Unit

User can attach 1 COM extension unit on the back side of Main unit. The figure
below shows all the views of COM extension unit with part names.

il

s

Figure 3: COM extension unit nomenclature

Parts Description

1. Connector for external communication interface

- 9-pin D male connector for GC-232-COM

- 5-pin removable terminal block for GC-422-COM
2. Locking clip

Interface connector

NOTE

Nomenclature details in Figure 3 show GC-RS232-COM extension unit. Similar plastic
enclosure is used for other COM extension units like GC-RS422-COM, but with different
external communication interface connector.
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1.2.4 Main Unit with Extension Units

User can attach up to 2 I/O extension units and 1 COM extension unit on the back
side of Main unit. The figure below shows all the views of Main unit attached with 2

I/O extension units and 1 COM extension unit with part names.

i
I

ﬁ}
@ = mmm ICCOE,
— ":.;’:EE

:!.:m

|

QUIIIE

Figure 4: Main unit nomenclature with extension units

Parts Description

4.3", 480 x 272 pixels, Touch graphics LCD

4 Function keys [F1 to F4]

4 llluminated keys [K1 to K4]

LED indications [PWR, RUN]

Slide-in label

3-pin terminal block [+24VDC, 0V, Earth]

2 nos., 10-pins terminal block [Digital Inputs]

1 no., 5-pin terminal block [Analog V/I Inputs]

2 nos., 10-pins terminal block [Transistor/ Relay Outputs]

© ©® N UKD

10.
11.
12.
13.
14.
15.
16.

10 Extension 1

10 Extension 2

COM Extension

Ethernet port

Cut-out for mounting clamp
MicroSD card slot with door
USB port with door

Ensure that slot covers are fixed for unused slots of I/O extension/s as well as COM
extension. Uncovered slots will expose interface connectors to external environment.
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1.3 Ordering Information

Overview

Details

Ordering Code {Ordering Description
Main Units
GC43MH-32MR-D GOC- MAIN, 16DI+16RL, 4. 30 Touch Screen, ]

500mA+2CH Al V/I

Input, sink/source +

16 Pt. Relay Output, 500mA per output,
220 VAC/30 VDC + 2 Pt. Analog Input
Voltage/ Current

Horizontal model

GC43MH-32MT-DSS

GOC- MAIN, 16DI+16DO,
SOURCE, 300mA+2CH Al V/I

4.30 Touch Screen, ]
Input, sink/source +

16 Pt. 24 VDC Transistor Output, Source
type, 300mA per output + 2 Pt. Analog
Input Voltage/ Current

Horizontal model

GC43MH-16MR-D

GOC- MAIN, 8DI+8RL,
500mA+2CH Al V/I

4. 30 Touch Screen,
Input, sink/source + 8 Pt. Relay Output,
500mA per output, 220 VAC/30 VDC + 2
Pt. Analog Input Voltage/ Current
Horizontal model

GC43MH-16MT-DSS

GOC- MAIN, 8DI+8DO,
SOURCE, 300mA+2CH Al V/I

4. 30 Touch Screen, 9
Input, sink/source +

8 Pt. 24 VDC Transistor Output, Source
type, 300mA per output + 2 Pt. Analog
Input Voltage/ Current

Horizontal model

COM Extension Units

GC-RS232-COM

GOC COM EXT PORT RS232
SERIAL

1 Port RS232 Serial

GC-RS422-COM

GOC COM EXT PORT
RS422/485 SERIAL

1 Port RS422/485 Serial
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Ordering I nformationé

Ordering Code Ordering Description Details

10 Extension Units

GC-8EX-ES GOC EXT DI 8DC IP, 24VDC 8 Pt. 24 VDC Digital Input, sink/source

GC-6EYR-ES GOC EXT DO 6RL OP, 500mA, |6 Pt. Relay Output, 500mA per output,
30VDC/ 250VAC 30 VDC/ 250 VAC

GC-8ET-ESS GOC EXT 4DC IP, 4DC OP 4 Pt. 24 VDC Digital Input, sink/source +
SOURCE, 1.5A 4 Pt. 24 VDC Transistor Output, Source type,

1.5A per output

GC-4UAD-16 GOC EXT Al 4CH AIP, V/ I/ Tc/ |4 Ch. Universal Analog Voltage/Current/
PT, 16BITS Thermocouple/ PT100/ PT1000 Input, 16-bit

GC-4DA-12 GOC EXT AO 4CH AOP, VI/I 4 Ch. Analog Voltage/Current Output, 12-bit
,12BITS

GC-2DA-12 GOC EXT AO 2CH AOP, VI/I 2 Ch. Analog Voltage/Current Output, 12-bit
,12BITS

GC-1DA-12 GOC EXT AO 1CH AOP, VI/I 1 Ch. Analog Voltage/Current Output, 12-bit
,12BITS

GC-4A-12 GOC EXT MIX 2CHAI 16BIT 2 Ch. Analog Voltage/ Current Input, 16-bit +
2CHAO 12BIT V/I 2 Ch. Analog Voltage/ Current Output, 12-bit

GC-4UAD-10* GOC EXT Al 4CH AIP, 4 Ch. Universal Analog Voltage/Current/
V/I,10BITS, PT100 PT100 (-50 to 150i C) Input, 10-bit

GC-4UAD-10E* |GOC EXT Al 4CH AIP, V/ I/ PT, |4 Ch. Universal Analog Voltage/Current/
10BITS PT100 (-50 to 450i C) Input, 10-bit

Miscellaneous Items

GC-10TB TERMINAL BLOCK 10PIN 1/O, 10-pin female 1/O Terminal Block
FEMALE

GC-3TB TERMINAL BLOCK 3 PIN, PSU, |3-pin female PSU Connector
FEMALE

GC-5ATB TERMINAL BLOCK 5 PIN, 5-pin female Analog Input Connector
ANALOG, FEMALE

GC-5TB TERMINAL BLOCK 5 PIN, 5-pin female RS422/485 Connector

RS422/ RS485, FEMALE

* GC-4UAD-10 and GC-4UAD-10E offers 12-bit resolution when used with GOC43 and
offers 10-bit resolution when used with GOC35.
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1.4 General Specifications

Item Description

Power Input voltage 24 VDC (18 to 30 VDC)
supply 413 mA, 9.9 Watt.

Inrush current 23 Amps maximum for 10 ms duration

Fuse protection T3.15A, 250V, Type 372

Fuse protection

Reverse polarity Protected by series diode up to 40 V

Operating temperature 0to55°C

Transport temperature -40to 70 °C

Storage temperature -40to 70 °C

Humidity Operating: 10t0 95 % RH, | Storage: 10 to 95 % RH,
No condensation No condensation

Altitude 2000 m or less

Operating atmosphere

Corrosive gases must not be present

Dimensions (W x H x D) in

Main unit: Front panel: 177.0 (W) x 127.8 (H) x 4 (D)

mm Rear side: 164.6 (W) x 105.6 (H) x 49.2(D)
I/O extension unit: 61.5 (W) x 75 (H) x 24.5 (D)
COM extension unit : 26.0 (W) x 51.0 (H) x 42.2 (D)
I/O wires 0.5 to 1 mm?2 copper, stranded (flexible) or solid wire
10-pin and T ——
3-pin | ermination For 0.5 to 1 mm2 wire, insertion length 6 mm
terminal ik
block
ts()l:)?QEStEd Flat blade screwdriver 3 mm wide, 0.4 mm thick
1/O wires 0.5 to 1.5 mm2 copper, stranded (flexible) or solid wire
5-pin inati
tefminal L(;;mlnatlon For 0.5 to 1.5 mmz? wire, insertion length 6 mm
block E
tSOL:)gl;geste Flat blade screwdriver 1.6 mm wide, 0.4 mm thick
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1.5 Approvals: EU directives and standards

15.1 EMC directives

Iltem ‘ Description
Approvals CE
EMC i Directives Programmable logic controllers
2014/30/EU ENletlete

Part 2: Guidance for inspection and routine testing

Electromagnetic compatibility (EMC)

EN IEC 61000-6-2 | Part 6-2: Generic standards - Immunity standard for industrial
environments

Electromagnetic compatibility (EMC)

EN IEC 61000-6-4 | Part 6-4: Generic standards - Emissions standard for industrial
environments

1.5.2 Requirements for immunity to disturbances

Immunity Testing performed per Requirements per standard:
SEULETR
EN 61131-2 9 EN IEC 61000-6-2 ?

Electrostatic discharge (ESD) EN 61000-4-2 N N

Radiated RF Electromagnetic EN IEC 61000-4-3 N N

Field Immunity -

Electric Fast transient/ Burst EN 61000-4-4 \ N

Immunity B

Surge voltages (Surge) EN 61000-4-5 N N

Conducted Radio Frequency EN 61000-4-6 N N

Immunity

Power Frequency Magnetic EN 61000-4-8 N N

Fields Immunity

Voltage (Short) Interruptions EN 61000-4-29 N -

Voltage Dips EN 61000-4-29 - -

1) EN 61131-2: Product standard - Programmable logic controllers
2) EN IEC 61000-6-2: Generic standard - Immunity for industrial environments

Criteria to prove the performance of a PLC system against EMC disturbances

Criteria ‘During test After test
A The PLC system shall continue to operate as The PLC system shall continue to operate as
intended. intended.
No loss of function or performance.
B Degradation of performance accepted. The PLC system shall continue to operate
The operating mode is not permitted to change. as intended.
Irreversible loss of stored data is not permitted. Temporary degradation of performance
must be self-recoverable.
C Loss of functions accepted, but no destruction of The PLC system shall continue to operate
hardware or software (program or data) as intended automatically, after manual
restart or power off / power on.
D Degradation or failure of functionality that can no PLC system permanently damaged or
longer be restored destroyed.
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Electrostatic discharge (ESD)

Testing performed per
standard:

EN 61000-4-2

Requirements per standard:

EN 61131-2 / Zone B

Overview

Requirements per standard:
EN IEC 61000-6-2

Contact discharge (CD) to 4 kv

conductive accessible parts Criteria B

Air discharge (AD) to insulating J—TS k_V
Criteria B

external parts

Radiated RF Electromagnetic Field Immunity

Testing performed per
standard:

EN IEC 61000-4-3

Requirements per standard:
EN 61131-2 / Zone B

Requirements per standard:
EN IEC 61000-6-2

80 MHz to 1000 MHz, 10 V/m
1400 MHz to 2000 MHz, 3 V/m
2000 MHz to 2700 MHz, 1 V/Im

Enclosure with wiring

Criteria A

Electrical Fast Transient/ Burst (EFT/B) Immunity

Testing performed per
standard:

EN 61000-4-4

Requirements per standard:

EN 61131-2 / Zone B

Requirements per standard:
EN IEC 61000-6-2

Mains 24VDC

+2kV/5kHz Y

Criteria B

Ethernet port, Serial port,
Digital 10s, Analog I0s

+1kV/5kHz Y

Criteria A

1) Only for connections with a permitted line length greater than 3 m.

Surge Immunity

Testing performed per standard:

EN 61000-4-5 EN 61131-2 / Zone B

Requirements per standard:

Requirements per standard:
EN IEC 61000-6-2

Mains 24VDC
Common Mode: +1 kV

Criteria B

Differential Mode: +0.5 kV 1

Differential Mode: +0.5 kV
Common Mode: £1 kV
Criteria B

Shielded line of Ethernet port

+1kv?D
Criteria B

1) Only for connections with a permitted line length greater than 30 m.

Conducted Radio Frequency Immunity

Testing performed per
standard:

EN 61000-4-6

Requirements per standard:

EN 61131-2 / Zone B

Requirements per standard:
EN IEC 61000-6-2

Mains 24VDC

150 kHz to 80 MHz
80% AM (1 kHz)

10 Vims

Criteria A

Ethernet port, Serial port,
Digital 10s, Analog I0s

150 kHz to 80 MHz
80% AM (1 kHz)

10 VimsY

Criteria A

1) Only for connections with a permitted line length greater than 3 m.

Power Frequency Magnetic Fields Immunity

Testing performed per
standard:

EN 61000-4-8

Requirements per standard:

EN 61131-2 / Zone B

Requirements per standard:
EN IEC 61000-6-2

Enclosure with wiring

30 A/m

3 axes (x,Y, 2)

50/60 HzY
Criteria A

1) Main frequency as per manufacturer data.
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Voltage (Short) Interruptions

Testing performed per standard: Requirements per standard:
EN 61000-4-29 EN 61131-2 / Zone B
Mains 24VDC 0% residual voltage

010 ms (PS2)
Criteria C

Voltage Dips

Testing performed per standard:

EN 61000-4-29

40% residual voltage
Criteria B

70% residual voltage
Criteria B

Mains 24VDC

153 Emission requirements

Phenomenon Testing performed per Requirements per standard:

standard:
EN 61131-2 Y EN IEC 61000-6-4 2

Conducted emission CISPR 11:2015+A2:2019
(Emissions related to lines) Clause 7.3 of CISPR 16-2-3
CISPR 11:2015+A2:2019
Clause 7.3 of CISPR 16-2-3

Z
4

Z

Radiated emissions

>4

1) EN 61131-2: Product standard - Programmable logic controllers
2) EN IEC 61000-6-4: Generic standards - Emission standard for industrial environments

Conducted Emission

Testing performed per standard: Limit values per standard:

EN IEC 61000-6-4 EN 61131-2/ Zone B

150 kHz to 5 MHz
89 t o 8 3quatipeak alie)
76 to 70 dB (eV) average
5 MHz to 30 MHz
83 dB ( epeakvaue as i
70 dB (eV) average valug

Mains 24VDC

Testing performed per standard: Limit values per standard: Limit values per standard:

CISPR 11:2015+A2:2019 EN 61131-2/ Zone B EN IEC 61000-6-4

150 kHz to 500 kHz
97 to 87 dpeakwle) quasi
84 to 74 dB (eV) average
500 kHz to 30 MHz
87 dB ( epedkvaue as i
74 dB (eV) average val usd

Ethernet port

Page 20 of 285




Overview

Radiated emissions

Testing performed per standard: Limit values per standard: Limit values per standard:

CISPR 11:2015+A2:2019 IEC 61131-2/ Zone B EN IEC 61000-6-4

Electric field / Measured from 3 m 30 to 230 MHz )
50 dB (& V/peakvalgeu a s i

30MHz to 1 GHz 230 MHz to 1 GHz

57 dB (& V/ipeakvalgeu a s i

154 Mechanical conditions
Vibration test

Testing performed per standard: Limit values per standard:
IEC 60068-2-6 EN 61131-2

Vibration test Frequency Amplitude
5t0 8.4 HzY Constant displacement: 3.5
mmpeakl)
8.4 to 150 HzY Constant acceleration 10 m/s2pear

1) In all 3 axes (X, y, z); Sweeping rate of 1 octave per minute with +10%.

Shock test

Testing performed per standard: Requirements per standard:

IEC 60068-2-27 EN 61131-2

Acceleration 150 m/s2 peak
Duration 11 ms
18 shocks

Shock test

1) Pulse (half-sine) stress in all 3 axes (x, y, z).

Free fall withstand test

Testing performed per Requirements per standard:
SRR EN 61131-2 with product packaging
IEC 60068-2-32

Free fall withstand test Weight Height
<10kg 0.3m

10 to 40 kg 0.3m

>40 kg 0.25m

5 attempts

155 Electrical safety
Over voltage category

‘Requirement per standard: EN 61131-2

Overvoltage category ovCll

Pollution degree

‘Requirement per standard: EN 61131-2

Pollution degree PD2 (only non-conductive pollution)

IP rating

‘Requirement per standard: EN 61131-2

IP rating IP65 from front

IP20 from rear side
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15.6

Overview of standards
Standard ‘ Description
EN 55011 Industrial, scientific, and medical equipment - Radio frequency disturbance
(CISPR 11) characteristics - Limits and methods of measurement
IEC 60068-2-6 Environmental testing

Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

IEC 60068-2-27

Environmental testing
Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-32

Environmental testing
Part 2-32: Tests - Procedure 1: Free fall

EN 61000-4-2

Electromagnetic compatibility (EMC)

Part 4-2: Testing and measurement techniques - Electrostatic discharge
immunity test

EN IEC 61000-4-3

Electromagnetic compatibility (EMC)

Part 4-3: Testing and measurement techniques - Radiated, radio frequency,
electromagnetic field immunity test

EN 61000-4-4

Electromagnetic compatibility (EMC)

Part 4-4: Testing and measurement techniques - Electrical fast
transient/burst immunity test

EN 61000-4-5

Electromagnetic compatibility (EMC)
Part 4-5: Testing and measuring techniques - Surge immunity test

EN 61000-4-6

Electromagnetic compatibility (EMC)

- Part 4-6: Testing and measurement techniques - Immunity to conducted
disturbances, induced by radio-frequency fields

EN 61000-4-8

Electromagnetic compatibility (EMC)

Part 4-8: Testing and measuring techniques - Power frequency magnetic
field immunity test

EN 61000-4-29

Electromagnetic compatibility (EMC)

Part 4-29: Testing and measurement techniques - Voltage dips, short
interruptions, and voltage variations on DC input power port immunity tests

EN IEC 61000-6-2

Electromagnetic compatibility (EMC)
Part 6-2: Generic standards - Immunity standard for industrial environments

EN IEC 61000-6-4

Electromagnetic compatibility (EMC)
Part 6-4: Generic standards - Emission standard for industrial environments

EN 61131-2

Programmable logic controllers
Part 2: Guidance for inspection and routine testing
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1.6 Technical Specifications

This section provides CPU specifications covering system specifications.

Iltem ‘ Description

Execution time BOOL: 0.9 nsec
BYTE/ WORD/ DWORD/ REAL Move: 0.9/0.9/1.0/1 . Oece

Number of I/O points Main unit: up to 32 digital I/Os + 2 analog 1/Os.
Can be extended up to 48 digital I/Os using I/O extension units.
Digital 1/0O status indication on graphical LCD.

Extensions units Up to 2 I/O extension units and 1 COM extension unit
Marker memory 32 Kbytes

Data memory 2 Mbytes

Retain memory 4 Kbytes

Stored in FRAM type of memory. Battery free operation.

Program memory 64 Mbytes flash includes
- Application program code (8 Mbytes maximum),
- Application program source code,

- Application data (Visualization fonts, images, text lists, other
system files, etc.)

Tasks supported 3 tasks

1. MainTask (Cyclic task)

2. Visu_Task (Freewheeling task)
3. User Defined (Cyclic)

Application program Password protection supported for
security

- Project file
- Source code upload
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Technical specificationsé

Item

Timers

Description

Number of instances (TON, TOFF, TP) can be called.
Limited by available data memory only.

Counter

Number of instances (CTU, CTD, CTUD) can be called.
(Limited by available data memory only)

Real Time Clock

Onboard

Super capacitor backup: 2 weeks duration nominal at 25°C
ambient

Max error: + 2 Secs max per day

Special functionality for digital
inputs on Main unit

(User configurable)

Single phase counter: 20 KHz i Upto 2
Counter0: 100
Counter3: 103

Encoder (A, B, Z) interfaces: 10 KHz i Upto 2
Encoder1: 100 (A), 101(B), 102(Z)
Encoder3: 103 (A), 104(B), 105(Z)

Operating modes

RUN, STOP

HMI Display

4.3", 480 x 272 pixels, TFT Touch graphics LCD, 64K Color
View size: 95.04 x 53.86 in mm

Keypad

4 Function keys (F1 to F4) for system settings, diagnostics,
alarms and to monitor I0s

llluminated keys

4 illuminated keys, with dual colored LED (Red, Green)

Slide-in label

Insertable label over illuminated keys

Ethernet port

Physical layer

10/100 Base-TX

Connector type

RJ45 female, shielded

Auto crossover

Yes

Cable type

Category 5e or higher
STP (Shielded Twisted Pair)

Max. cable distance

100 meters

Diagnostics

Green and Yellow LEDs (On RJ45 connector)

Isolation

1500 Vac / 1 minute

Protocols supported

A Modbus TCP Slave

A Modbus TCP Master
(can connect to 8 slave devices maximum?*)

A cc-Link IE Field Basic master
(can connect to 4 occupied stations maximum?®*)

No. of simultaneous connections
supported

8 maximum for all the protocols configured

FB instance can be declared retentive and entire instance data is retained. (Limited by available

retentive memory)

Even though, maximum 64 user defined screens are allowed, it is limited by program memory.

FB library GOC43 CCB.lib supports CC-Link IE Field Basic Master functionality. Refer GOC43
CCB FB Library user manual for more detail.
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Item

Programming

Overview

specificationsé

Description

Port Built-in Ethernet port

Software Windows® based GOC Toolkit V3 consisting of CoDeSys
version 3.5

Standard IEC 61131-3

Languages IL, LD, FBD, SFC, ST, CFC

Debugging and Online Monitoring

Visualization, Forcing, Writing for PLC variables, Watch
windows

Online change

Not supported

Offline simulation

Supported for PLC logic only.
Not supported for visualization screens

Memory Card

Type

Micro SD Card

SD Card standard

SDHC

Speed Class Supported

Class 4 (4MB/S), Class 6 (6MB/S), Class 10 (10MB/S)

(D x HXx W) in mm

Memory Capacity 2to 32GB
File System FAT32
SD Card Dimensions 11x15x 1.0

Backup and Restore via SD memory Card

Applicable for

Boot project and source code

Password protecion

User configurable

NOTE

Firmware download is possible on the field by MEI authorized personnel only using PC
based tool via USB port. Micro size slide switch is provided near USB port. When slide
switch position is towards top side of unit and unit power is turned on, unit is put in firmware
download mode. In such case, RUN LED indication is turned off.
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211

Installation and Wiring

Installation and Wiring

This chapter discusses about installation and wiring of Main unit, 10 extension unit
and COM extension unit. It also explains installation and removal of microSD card
in the Main unit.

Dimensional Details

This section provides dimensional details of various parts of GOC43 such as Main
unit, 1/0 extension unit and COM extension unit. These details help user during
mounting of Main unit and extension units in the control panel.

Main Unit

The figure below shows all the views of Main unit with dimensional details. All

dimensions are in mm.
23.80

F—rrvvdv voref |

L ! [ 1l . i
104.0 . Slide-in label

\ N
| 177.1 7

/- |

N
E 127.9
N

Figure 5: Main unit dimensions
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Installation and Wiring

2.1.2 1/O Extension Unit

User can attach up to 2 I/O extension units on the back side of Main unit. The
figure below shows all the views of I/O extension unit with dimensional details.
All the dimensions are in mm.

245
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Figure 6: 1/0 extension unit dimensions

2.1.3 COM Extension Unit

User can attach 1 COM extension unit on the back side of Main unit. The figure
below shows all the views of COM extension unit with dimensional details. All
the dimensions are in mm.

o
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—
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51.0 §§ J 455
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Figure 7: COM extension unit dimensions

NOTE

Dimensional details in Figure above shows GC-RS232-COM extension unit. Similar
plastic enclosure is used for another COM extension unit GC-RS422-COM with different
interface connector. So, there is small change in dimensions due to connector used for
external communication interface.
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2.1.4 Main Unit with Extension Units

User can attach up to 2 I/O extension units and 1 COM extension unit on the
back side of Main unit. The figure below shows all the views of Main unit
attached with 2 I/O extension units and 1 COM extension unit with dimensional
details. All the dimensions are in mm.
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Figure 8: Main unit dimensions with extension units

2.2 Installation

This section provides recommendations and precautions to be observed during
installation of various units of GOC43.

2.2.1 Installation Recommendations

GOC43 is a front panel mount controller. Install the controller in an environment
conforming to the general specifications and installation recommendations and

precautions.
The recommendations are as below.

1.  Mount controller on a firm, plane and
conducting surface. Installation in 45° o less
orientation other than recommended one
(as shown in the adjescent figure below),
may cause overheating, damage and
malfunctioning of the controller.

Figure 9: Mounting orientation
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2. Mount controller on non-vibrating surfaces and should be protected if
necessary by rubber pads so that the shock is not felt.

3. Mounting plate thickness should not exceed 4 mm.

4. Installation should take care of keeping free space considering depth of
controller with COM extension unit installed on it i.e. 90 mm inclusive of
additional space required for communication cable routing.

Control panel or
another device

l— 90
— 130

Figure 10: Mounting recommendations

5. Ensure the gap of 40 mm between controller and cabinet walls, other
equipments and wiring duct.

6. Leave a minimum space of 40 mm around the Main unit to facilitate air
circulation for heat transfer by natural convection and easy fixing and removal
of unit.

2.2.2 Precautions to be taken
This section lists out general precautions to be observed during installation.

1. Make sure to cut off all the phases of the power supply externally before
attempting installation or wiring work. Failure to do so may cause electric
shock or damage to the product.

2. Back side of I/0O extension unit is open. Do not remove I/O extension unit
specially relay output extension unit with AC power connected. It may cause
electric shock.

3. Maintain proper thermal distances between equipments producing heat (like
heaters, transformers etc.) inside the control panel. Do not install controller
immediately above such equipments.

4. Protect the controller from conductive dust, corrosive gases, wire debris,
flammable gases, rain and fluid from entering into the controller through
ventilation slits. This may cause malfunction, damage, fire, electrical shock
and deterioration to the controller.

Proper dust tight control panels, filters, rubber gaskets, etc. should be
provided to minimize this problem.

5. The ambient temperature of the installation location should be between 0 to
55°C. Cooling of the electrical and electronic components is accomplished by
method of convection.

6. Exposure to humid environment for a long time can reduce component life. It
may cause corrosion of electrical and electronic components, or may lead to
shorts or malfunctions. Do not expose controller to humid atmosphere for an
extended period.
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7. Avoid controller exposure to excessive or continuous vibrations or shocks.
Failure to do so may cause disengagement of PCB components, connectors,
on-board soldered components, etc. from their counter positions.

8. Cover unused slots (IO and COM) by covers provided with Main unit to
protect them against dust, moisture and ESD (Electric Static Discharge).

9. Use controller within the range of general and technical specifications.

10. Connect functional ground terminal properly. If not, product may susceptible
to noise.

11. Connect protective earth to a good quality earth. If not, it may result in electric
shock or errorneous operation.
2.2.3  Main Unit Installation

This section provides steps to mount Main unit on front panel as well as
unmounting it.

Product packaging consists of
1. Main unit with all the terminal blocks attached
2. installation manual
3. mounting template
4

4 mounting clamps

Before installation and removal, refer sections Installation Recommendations and
Precautions to be observed. Failure to follow the recommendations and precautions to
be observed may cause electric shock or damage to the product.

Mounting Main Unit

Follow the steps below to mount Main unit on front panel.

1. Prepare Main unit for mounting

Detach all the terminal blocks (10-pin I/O
terminal blocks, 3-pin power supply terminal
block and 5-pin analog V/I input terminal
block) from Main unit.

Make sure that silicone rubber gasket on
outer periphery of front panel backside is in
place.

2. Insert slide-in label

Main unit is provided with default slide-in label
inserted. But user can remove it and insert
customized label. Slit is provided to insert
slide-in label. It is located at left top on the
backside of Main unit.

See that top edge of slide-in label remains
below groove of the gasket.
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3. Make cut out in the control panel -

1665402

Remove adhesive tapes provided at corners
of backside of mounting template and stick
the mounting template on front panel where
Main unit is to be mounted. Mark 4 corners of
the rectangular cut-out and make a cut out.

INSTALLATION DIMENSIONS FOR GOC
]

Dimensions of cut out should be 166.5 X
107.5 mm minimum.

0z

10752

4. Insert Main unit through cut-out

Insert Main unit from outside through cut out
on panel. Hold Main unit by hand from outer
side of the panel so that it will not fall during
fitment of mounting clamps.

5. Attach mounting clamps

Cut-outs are provided near each
corner on back side of Main unit to
insert mounting clamps.

Insert legs of clamp into matching
cut-out.

Then pull body of mounting clamp
away from panel till it clicks and
engage at corner of plastic
enclosure as shown in adjacent
figure.

6. Tighten mounting clamps

Mounting clamp screw (M4 x 30 mm)
head is of star type. Turn mounting
clamp screw in clockwise direction till
tip of screw slightly touches surface of
panel. Rotate screw an additional 1 - 2
turns in clockwise direction and ensure
controller is firmly mounted in the panel.
Fix all the 4 mounting clamps by
tightening screws one by one
progressively.

Tightening torque should not exceed 0.2 Nm.
Excessive tightening can damage plastic enclosure parts.
Under tightening can cause loose fitment or malfunction.
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Insert terminal blocks

Insert 10-pin input terminal blocks/s at upper
side.

Insert 5-pin analog V/I input terminal block at
upper side.

Insert 10-pin output terminal block/s at lower
side.

Insert 3-pin power supply terminal block.

Unmounting of Main Unit

Follow the steps below to unmount Main unit
from front panel. Preparation for unmounting
of Main unit is as,

Donot forget Cut off all the phases of the
power supply to the control panel.

Remove 3 pin power supply terminal block.

Remove all the I/O terminal blocks. For
removal, pull terminal block from one side
first. Once this part is out, remaining part can
be pulled out easily.
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2. Turn mounting clamp screws in anti-
clockwise direction to loosen it one by one.

Push body of clamp towards panel to
disengage it from the cut-outs on the
Main unit.

Take moulting clamps off the
Main unit.

Hold Main unit from front side with one
hand while untightening of the clamps.

3.  Removal of Main unit

After removing all mounting clamps, hold and
pull-out unit from front side, through the cut
out.

2.2.4 1/0O Extension Unit Installation

User can attach up to 2 I/O extension units on the back side of Main unit and
extend no. of I/Os as per application requirement. This unit is optional and
should be procured separately. This section explains mounting and unmounting
of I/O extension unit.

Product packaging consists of I/O extension unit, installation manual and 2 self-
tapping screws (M3 x 10 mm) for fixing 1/0O extension unit on Main unit.

Before installation and removal, refer sections Installation Recommendations and
Precautions to be observed. Failure to follow recommendations and precautions to be
" observed may cause electric shock or damage to the product.

Mounting of I/O Extension Unit

1. Prepare Main unit for mounting 1/O extension
unit.

Main unit is provided with slot covers fixed on
10 interface connectors and COM interface
connector.

Remove interface connector cover on |O slot
interface connector on Main unit.
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Fixing 1/0O extension unit

Hold 1/O extension unit between thumb and
pointing finger with latches on left side.
Ensure that left side part of unit is tilted
towards Main unit by 30 degrees
approximately. Otherwise, its backside will
obstruct projection provided at left side of slot
area.

Insert both latches in respective openings on
left side of desired 10 slot (101/I02) on Main
unit and slide unit to left to insert latches
completely inside openings.

Push right side part of /O extension unit
towards Main unit till unit interface connector
gets engaged with its male counterpart on
Main unit.

Projection provided on slot area on Main unit
is accommodated through the oval shaped
hole on PCB.

Then push right side further gently till both the
unit clips are clicked.

Tighten self-tapping screws

Insert self-tapping screws (M3 x 10 mm,
dispatched along with 1/O extension unit) in
unit fixing screw holes and tighten it to prevent
effect of vibrations. Main unit mounted on
slanted front panel may require fitting with
screws.

Do not use any other screw of different size to fix the I/O extension unit on Main unit.
Incorrect handling and installation of I/0O extension unit may cause malfunctioning and/or
- damage to the hardware.
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Unmounting of I/O Extension Unit

Firstly, remove I/O wiring from I/O terminal
blocks of Extension unit.

1. Un-tighten self-tapping screws.

Untighten both mounting screws fully if
already fitted. Do not try to pull out
extension unit forcefully with tightened
screws. It may cause damage to the
hardware/ plastic enclosure.

2. Removal of I/O extension unit

Keep thumb on bottom clip and pointing
finger on top clip. Push both I/O
extension units clips inside so that they
are unlocked from respective slot
openings. Pull right side of I/O
extension unit away from Main unit so
that interface connector gets
disengaged.

Slide 1/0O extension unit towards right
side such that both latches on left side
come out of respective openings on left
side of slot area. Lift I/O extension unit
away from Main unit to take out from 10
slot. s || P

| ——

5000000

Ensure that slot cover is fitted on
interface connector of unused 1O slot to
protect it against dust, moisture and
ESD (Electric Static Discharge).
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2.2.5 COM Extension Unit Installation

User can attach 1 serial COM extension unit on the back side of Main unit and
interface third party serial devices. This section explains mounting and
unmounting of COM extension unit.

Product packaging consists of COM extension unit and installation manual. For
GC-RS422-COM unit, 5-pin terminal block is attached to the unit.

Before installation and removal, refer sections Installation Recommendations and
Precautions to be observed. Failure to follow recommendations and precautions to be
-~ observed may cause electric shock or damage to the product.

Mounting of COM Extension Unit

1. Prepare Main unit for fixing COM extension
unit.

Remove slot cover from Main unit. Cover
remains attached on Main unit due to hinge
on its left side.

2. Prepare COM extension unit for fixing

Make sure that locking clip on right side of
COM extension unit is pushed upward
completely before fixing it in the slot on Main
unit.

3. COM extension unit cannot be inserted in the
COM slot with straight orientation.

4. Insert COM extension unit in Main unit COM
slot

Hold COM extension unit with thumb on
bottom front edge and pointing finger on
upper front edge with unit locking clip on right
side. Hold it in tilted position such that bottom
side gets inserted first.
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Firstly, insert bottom part of COM extension
unit through slot

Then push upper part gently so that interface
connector gets engaged with its male
counterpart on Main unit.

Push unit locking clip downward fully so that
COM extension unit is locked firmly on the
Main unit. Failing to do so will cause loose
connection and sudden removal of COM
extension unit from the slot.

~Incorrect handling and installation of COM extension unit may cause malfunctioning
and/or damage to the hardware/plastic enclosure.
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Prepare COM extension unit for removal

Remove communication cable connected to
COM extension unit.

Do not try to pull COM extension unit with
unit locking clip in downward position. It may
cause damage to COM extension unit as
well as Main unit

Unmounting of COM extension unit.

Push unit locking clip upward fully first.

Keep thumb on bottom edge of front and
pointing finger on top edge of front. Pull upper
part of unit, so that its interface connector gets
disengaged from its counterpart on Main unit.

Then take out unit out of the COM slot.

Ensure that cover is fitted on interface
connector of unused COM slot to protect it
against dust, moisture and ESD (Electric
Static Discharge).
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2.2.6  microSD card Installation

All the Main units are equipped with a SD card slot located above RJ45
connector.

User can insert commercially available microSD card in this slot. Specifications of
compatible microSD cards are mentioned in section SD memory card .

Insertion of microSD card

1. Open door marked as
which covers microSD card slot on Main
unit

2. Inserting microSD card

Insert microSD card in the slot and push
inside. Ensure correct insertion direction of
the card as shown in the adjacent figure and
marked on door in open condition.

The card makes a slight clicking sound when
it is fully inserted d

After correct insertion, close the door. SD card
is detected automatically.

K

Status can be monitored i rSysteynanemm menu. Ref er

_Incorrect insertion of microSD card may cause malfunctioning and/or damage to the Main
\ unit hardware or memory card itself.
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Removal of microSD card

. If you are removing SD card when Main
unit is powered up, make sure that SD
card is un-mounted first.

Ref er cSysemtMenubfodun-
mounting procedure.

Open door mar ked as

. Gently push SD card inside till it makes .

clicking sound of unlock.
Release finger after clicking sound. ]
<4 |
ﬁ
_ [

. microSD card comes out from card holder.

Now microSD card can be pulled out easily.

. Accidental removal of SD card before un-mounting may cause malfunctioning, loss of log
, data and/or damage to microSD card.
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2.3  Wiring

This chapter provides recommendations and precautions to be observed during
wiring of entire controller. GOC43 consists of Main unit, IO extension unit
(optional) and COM extension unit (optional). For wiring of individual unit, refer
subsequent chapters specific to individual unit type and model.

2.3.1 Recommendations

For 10-pin terminal block and 3-pin terminal block

Cable

Terminal block pitch size is 5.08 mm. Cable insulation

Use stranded (flexible) or solid wire of size \

0.5 to 1 mm? (AWG 22 to 18). Strip Elzm(_ Copper
insulation of stranded wire and twist the — wire
strands to prevent it from spreading and 7mm

crimp the lug.

Lug Insulation

The adjacent figure shows recommended Crimp
size of lug. <——  part

6mm
Screwdriver

Terminal block screw size is M3. For )
tightening terminal, use flat blade | x Smm wide
screwdriver. The figure shows desired size

of screwdriver blade.

ﬁ

% 0.4mm thick

The tightening torque should not exceed
0.50 Nm.

For 5-pin terminal block

Cable

Terminal block pitch size is 3.81 mm. Cable insulation

Use stranded (flexible) or solid wire of size \

0.5 to 1.5 mm?2 (AWG 28 to 16). Strip EIZZZZZZJ‘_ Copper
insulation of stranded wire and twist the — wire
strands to prevent it from spreading and 7mm

crimp the lug.

Lug Insulation
The adjacent figure shows recommended Crimp

size of lug. — part
6mm

Screwdriver

Terminal block screw size is M2. For
tightening terminal, use flat blade
screwdriver. The figure shows desired size
of screwdriver blade.

Kz

4
[ | 1.6mmwide
x

@ 04mm thick

The tightening torque should not exceed
0.2 Nm.
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2.3.2 Precautions to be taken

1. Make sure to cut off all phases of the power supply externally before attempting
installation or wiring work. Failure to do so may cause electric shock or damage
to the product.

2. Do not use wire without lug. Do not solder-plate the wire ends.It may cause
loose connection. Ensure that only one lug is connected to one terminal.

3. Ensure that size of wire and lug used are as per the specifications. Use screw
driver with specified size of tip. Tightening torque should be as per the
specifications.

4. Ensure the gap of 40 mm between controller and cabinet walls, other
equipments and wiring duct This will help in natural cooling of controller and
also easy mounting or unmounting of hardware.

5. Separate wiring by signal types. Bundle wiring with similar electrical
characteristics together. Differnetiate wiring with different electrical
characteristics by coloured insulations e.g. AC wiring and DC wiring

6. Make sure that there is a separate bundle and routing for input and output
wires. Fix-up the wire bundle with support on panel so thatthere is no stress on
wires and subsequently on unit. Ensure that bunch is routed properly and wires
are not kept hanging.

7. Do not bundle 24 VDC 1/O wires with main control panel wiring.

8. Do not bundle cable carrying low level signals like communication and analog
signals with input output wiring and control panel wiring.

9. Generally, the I/O wiring length should not exceed 30 meters to ensure the
safety. Route the input and output signal lines separately.

10.Ensure that length of wire that connects 24 VDC power supply to 1/O unit is less
than 3 meters. Locate 24 VDC power supply near to the controller.

0 It is recommended to twist power supply cable to minimize adverse effects of
noise.

2.3.3 Guidelines for Earthing
1. Connect EARTH (Symbol) terminal directly to clean earth in the control panel
avoiding ground loops.
2. EnsureClassDgr ounding. (Grounding resistance: 10

3. Ground the controller independently. If it cannot be grounded independently,
ground it jointly as shown below.

External External External

Contraller Circuits Controller Circuits Controller Circuits

I \K/ ‘_{

Figure 11: Unit Earthing

il—
ll—

4. Ensure that EARTH cable is thick and short as far as possible to provide low
impedance path.

5. If EARTH is not connected, it may result in electric shock or erroneous
operation.
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234

Digital input sink/source operation

The term sourcing and sinking applicable to digital input refers to the manner in
which external input device is wired to digital input of unit.

Sink type of input connection (-ve common) Input device

For this type of input connection, the ground of 24  _, S+ |

Vdc supply is connected to common point on unit
(CO, C1). S 1

I Dpigital
input unit

. . . Conventional
When external input device is active (push button  current flow

pressed in adjacent figure), +24 Vdc is available at
input terminal on unit.

External input device in active state supplies current to input circuit of unit. As unit
is receiving current in this case, it is sink type.

Normally, PNP type of devices (e.g. proximity switches) are connected in this
fashion.

Source type of input connection (+ve common) Input device

For this type of input connection, the +24 Vdc L B -
supply is connected to common point on unit (CO, - «— oI Digita
Cl) + > C |nput unit

Conventional

When external input device is active (push button = o

pressed in adjacent figure), current flows through
input circuit of unit and passes through external
input device to ground of 24 Vdc supply. As unit is
supplying current in this case, it is source type.

Normally, NPN type of devices (e.g. proximity switches) are connected in this
fashion.

Page 43 of 285




235

2.3.6
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Guidelines for using digital outputs

Noise suppressors

It is extremely important to connect noise suppressors directly across any
inductive load (relays, contactors, solenoid valves, etc.) irrespective of whether it
is actuated by PLC output or actuated externally. The inductive load generates
strong electrical noise that may affect PLC operation.

The noise suppressor should be mounted close to the load, as a rule, should not
be away more than 0.5 meters. This helps in attenuating noise at the source it
self.

In case of resistive loads (incandescent lamps, LED lamps, heating resistors,
etc.), It is not necessary to use noise suppressors.

Noise suppressor for DC devices Noise suppressor for AC devices

DC operated devices are protected by AC operated devices are protected by
diode connected a shown below RC snubber as shown below

g 0
—

Guidelines for using relay outputs

External fuse links or fused terminals are recommended for relay output wiring to
avoid any burnout of internal copper tracks due to excessive current flow due to
external short circuit, overload or inductive surges.

The life of relay contacts can be enhanced by [RC Snubber for AC load |
the use of RC snubber (spark quenchers)
across the AC load. A suggested combination Relay
for of the R and C coulcg’lﬂt;ftt ol R¥220q/ Half watt
and C=0.1 uF/1000 Volts.

Common

For DC loads a free-wheeling diode such as | DiodeforDC  load |
1N4007 should be used in reverse polarity to Relay Commoi
avoid effects of back EMFs generated by contact

inductive load. output

The diode and the snubber should be
positioned and wired up as near as possible to
the external load for maximum effect.
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3  Main Unit

4 models of Main unit are available depending upon number of I/Os and type of

outputs.

Main unit model ‘ No. of inputs No. of outputs | Type of output
GC43MH-32MT-DSS 16 16 Transistor (source)
GC43MH-32MR-D 16 16 Relay
GC43MH-16MT-DSS 8 8 Transistor (source)
GC43MH-16MR-D 8 8 Relay

3.1 I/O Specifications

This section provides specifications of digital inputs and outputs built in the Main unit.

3.1.1 Digital Input Specifications

Item Description

Number of inputs 16 for GC43MH-32MT-DSS, GC43MH-32MR-D
8 for GC43MH-16MT-DSS, GC43MH-16MR-D

Voltage rating 24 VDC (18 to 30 VDC)

Type Sink or Source in group of 4, with one common per group
ON voltage level 18 VDC minimum

OFF voltage level 5 VDC maximum

ON/ OFF Current ON current: 6 mA at 24 VDC | OFF current: 2.5 mA maximum

Input impedance 5.1 K qTypically

Transition delay 10 ms (Default filter time)

Isolation between Input and internal circuit Optical 1.5 KV
Groups 1.5KV
Individual input point Nil

1/0 terminal blocks .
[Removable, Two 10-pin, GC43MH-32MT-DSS and GC43MH-32MR-D

screw type] One 10-pin, GC43MH-16MT-DSS and GC43MH-16MR-D
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Di gital i nput

Single phase counters

(up to 2 nos.)

specificationseé
Counter Input
Counter0 input 100
Counter3 input 103

Input frequency: 20 KHz maximum

Pulse ON/ OFF time: 20 psec minimum

Quadrature Encoder A phase B phase Z marker

encoder - - -

(Up to 2 nos.) Encoder0 input 100 input 101 input 102
Encoder3 input 103 input 104 input 105

Input frequency: 10 KHz maximum (for individual phase)

Pulse ON / OFF time for A and B phase: 20 psec
minimum.
Pulse ON/ OFF time for Z marker pulse: 50 psec
minimum.

Analog Input Specifications

Item Description

Number of input channels

2, non-isolated, 12 bits

Input types and digital Voltage: 0 to 10VDC Current: 0 to 20mA
format

0 to 4000 0 to 4000
Resolution 25 mv 5 pA
Overall accuracy + 0.4 at 25°C +1.5at 25°C

+ 0.6 at 60°C +1.8 at60°C
Input impedance 900 KY 260 Y
Engineering scaling Supported

Absolute maximum input

+30 VDC/ =30 mA

Filter types

For Digital filter, Time constant: 50 ms (Default)
Supported range: 10 to 5000 msec

For Averaging, No. of averaging samples: 4(Default), 8,
16, 32

Updation time

Refer section 17.Appendix A 17.1 Updation time for
Analog input, in this manual

Channel protection

PTC for over current up to 100 mA

Isolation

No isolation.

1/O terminal blocks
[Removable, screw type]

One 5-pin, removable screw type
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Transistor Output (Source) Specifications

Iltem Description

Number of outputs

16 for GC43MH-32MT-DSS
8 for GC43MH-16MT-DSS

Main Unit

Type of output

Transistor source type

Voltage rating

24VDC (18 to 30 VDC)

Current rating

0.3A per point
1 common per group of 8 outputs.
Paralleling of outputs is possible in a group.

On voltage drop

0.1 VDC maximum

Off state leakage current

10 pA maximum

Response time

OFF to ON 250 ps

ON to OFF 300 ps

Isolation Optical 1.5 KV between input and internal circuit
Protection Output short circuit protection

Fast demagnetization for inductive loads
Load supply 24 VDC (18 to 30 VDC)

Reverse polarity protection

1/O terminal blocks
[Removable screw type]

Two 10-pin, GC43MH-32MT-DSS and GC43MH-32MR-D
One 10-pin, GC43MH-16MT-DSS and GC43MH-16MR-D
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3.1.4 Relay Output Specifications

Iltem Description

Number of outputs 16 for GC43MH-32MR-D
8 for GC43MH-16MR-D

Type of output Non latching normally open (NO) contact
Electro-mechanical relay

Max. switching voltage 250V (AC), 110V (DC) (0.4 A)
Max. switching current 5A (AC, DC)

Minimum load 1mA
Contact resistance Max. 30 mgq (By vollA)age drop
Contact life* Electrical life Min. 105 (3 A 250 V AC, 30 V DC,

resistive load)

Min. 5x10* (5 A 250 V AC, 30 V DC,
resistive load) (at 20 times/min.)

Mechanical life min 20, 000, 000 (at 180 times/min.)

Response time OFF to ON Max. 10 ms (excluding contact bounce
time)
ON to OFF Max. 5 ms (excluding contact bounce
time and without diode)
Conditions Ambient 740°C to 90°C (i 40°F to 194°F)
(Operating/ Transport/ temperature
Storage) — -
Humidity 5 to 85% R.H. (Not freezing and
condensing at low temperature)
Maximum 20 times/min.
operating speed
Initial breakdown voltage | Between open 1,000 Vrms for 1min. (Detection current:
contacts 10mA.)
Between contact | 3,000 Vrms for 1min. (Detection current:
and coil 10mA.)
Surge breakdown voltage | Between 6 KV
contacts and coil
'[/RO term";)?' blocks Two 10-pin, GC43MH-32MR-D
emovable, .
screw typel] One 10-pin, GC43MH-16MR-D

*Life curve of relay

AN

AC250V cosd=0.4 | NN}

- S sl e o3
The graph shown is provided by b NP DC30V resistive load
relay manufacturer specification sheet. g NN (T D630V LR=7ms
There may be some degree of variation ) == ‘\V
in relay characteristics depending on S ﬁg T N
ambient and type of load. S 30 AT

&

©

S

z

So this data should be used only 20 A\N
for reference purpose. 10 AN
5
1
0.1 05 1 3 5 10

——> Switching capacity, A
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3.2 Wiring

Wiring of Main unit comprises of 24 VDC input supply wiring and 1/0O wiring.

3.2.1  Wiring of Input Power Supply (24 VDC)

3-pin removable terminal block is provided to connect 24 VDC input supply to the
controller Main unit. Connect 24 VDC supply between first 2 terminals. Connect last
terminal to clean Earth directly as per the guidelines provided in section Guidelines for
Earthing.

Ensure that EARTH cable is short as far as possible to provide low impedance path.

If EARTH is not connected, it may result in erroneous operation.

24VDC Input 30VDC/R250VAC, Re lay Output, 05A 30VDC/250VAC, Re |_?y Output, 05A

@ + (=L QooJotJo2[osfcofos TosTos Jorfer | QlesTos 1o 11 [calr2[ 13[4 15]cs | ©
SO0 00005 006000888 ’

e

Figure 12: Main unit power supply wiring

Marked as PWR, power on LED glows when 24 VDC input power supply is
connected and internal 5 VDC supply is generated. It is OFF if internal 5 VDC is not
generated or input power 24 VDC not connected or incoming fuse blown off.
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NOTE

3.2.2

Fuse protection T3.15A, 250V, Type 372, Littel fuse make) is provided onboard to protect
incoming 24 VDC supply. This fuse is soldered on PCB internally and should not be replaced
on the field. It is recommended to connect a Miniature Circuit Breaker (MCB) of proper rating
in series with supply as additional protection and to serve as a manual isolator

Wiring of Digital Inputs
Main unit provides 16/8 points of 24 VDC digital inputs (sink/source type) as shown

in the table below.

Main unit model

No. of inputs No. of 10-pin terminal blocks for input

connection
GC43MH-32MT-DSS 16 2
GC43MH-32MR-D 16 2
GC43MH-16MT-DSS 8 1
GC43MH-16MR-D 8 1

For Main unit, 8 input points are connected to one 10-pin terminal block. Input
terminal block/s is/are provided at upper side.

Unit provides; 1 common each for a group of 4 inputs. Any group can be wired for

sink or source operation independently.

Refer section Digital input sink/source operation to understand sink/ source

operation.
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The wiring diagram below shows how to connect field input devices like potential
free push button contacts and limit switches for sink and source connection. The
diagram shows connection of NPN type of switch connected for source type of
connection and PNP type of switch connected for sink type of connection.

SOURCEtype connection SINK type connection

HF

[

M Sessdbesééscesd Bbbes

@ T U U © U 8 ©U § U §® T U
[vo[zo[w]xr]¢] OGO CCOGE N OOEREREREE

Aoalog VI Input 24VDC, Digitalinput, SinkiSource type 24VDC, Digitalinput, SinkiSource type

Figure 13: Main unit input connections

Here, input group 100 to 103 is connected for source type of operation and input
group 108 to 111 is connected for sink type of operation.

NOTE

GOC43 Main unit models GC43MH-32MT-DSS and GC43MH-32MR-D provide 2 input

terminal blocks. Models GC43MH-16MT-DSS and GC43MH-16MR-D provide 1 input
terminal block.

Some of the input devices like proximity switches may malfunction due to inherent off state
leakage current. Ensure that proper bleeder resistor is connected as a load considering
" maximum OFF current specified.

3.2.3 Wiring of Analog Inputs

Main unit provides 2 Ch. Analog V/I input with 12-bit resolution.
It provides terminals V, | and C. C is common for both channels.

Connect voltage input signal between terminals V and C.

Connect current input signal between terminals | and C, with terminals V and | connected

together.
+ : - :: i

fofro[ [z [e]

Analog V/I Input

efzo[or [z o]

Analog V/ Input

Here, channelO is connected for voltage input and channell is connected for current input .

Refer section Precautions to be taken, covered in this manual.
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3.2.4 Wiring of Transistor Source Outputs
Main unit provides 16/8 points of 24 VDC transistor output (source type) as shown in
the table below.

Main unit model No. of transistor No. of 10-pin terminal blocks for
outputs (source) output connection

GC43MH-32MT-DSS 16 2

GC43MH-16MT-DSS 8 1

For Main unit, 8 output points are connected to one 10-pin input terminal block.
Output terminal block/s is/are provided at lower side. As transistor output is of
source type, connect one end of output device to output point on terminal block and
connect other end of output device to GND terminal of 24 VDC load supply.

It is mandatory to connect 24 VDC output load supply as shown below.

24VDC, Transistor Output, Source, 0.3A

24vDC, Transistor Output, Source, 0.3A
afoafes]10[11[12[13]1a 15[+ [—]

24VDC Input

afoo|o1|02| 03[0 0506 [o7 | + | —|

TIIII

Fuse

o]n[o[afofe]n[n protecton

24VDC Load
supply

Figure 14: Main unit transistor source output connections

The ON voltage across the output transistor is 0.1V maximum. When driving a
semiconductor element, check the voltage characteristics of the connected element.

NOTE

GOC43 Main unit model GC43MH-32MT-DSS provides 2 output terminal blocks.
Model GC43MH-16MT-DSS provides 1 output terminal block.

3.2.5 Wiring of Relay Outputs
Main unit provides 16/8 points of relay outputs as shown in the table below.

Main unit model No. of relay outputs No. of 10-pin terminal blocks for

outputs connection

GC43MH-32MR-D 16 2
GC43MH-16MR-D 8 1

Before wiring relay outputs, refer section Guidelines for using relay outputs.

For Main unit, 8 outpoint points are connected to one 10-pin input terminal block.
Output terminal block/s is/are provided at lower side. 2 common points are provided
per 10-pin output terminal block i.e. 1 common point for 4 outputs.
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The figure below shows how to connect output devices to terminal block.

24VDC Input 30VDC/250VAC, Relay Output, 0.5A 30VDC/250VAC, Relay Output, 0.5A
@ +[=]L Q[ooJotJeaos]cofo4osos [az]ct| Q[os oo [0 1 [cz[r2[13 1415 ca
A __A A A
@ YT
@@Q@GQ YOO SIS NN

HIH HH ; | Fuse
protection

©

Load supply

Figure 15: Main unit relay output connections

NOTE

GOC43 Main unit model GC43MH-32MR-D provides 2 output terminal blocks.
Model GC43MH-16MR-D provides 1 output terminal block.

3.3 Configuration and Programming

Refer section d’rogrammingéfor installation of GOC43 ToolKit and project creation.

User can configure and set parameters of connected Main unit using different
Device (GC43) tabs as shown below.

After creating a new project, screen appears as shown below.
Cl i cloevean(GGU3)0 t o open foll owing device menu.

Device tree Device tabs
Devices * B x |7 Dpevice! x
=3 Lserdo M -
J_] Communication Settings @

==l pLC Logic
. o Hardware Configuration
=-{; Application
= X s ( : >
@ mpliatioList
Imagepaol PLC Settings <« : )
m Library Manager
PLC_PRG (PRG) Parameters Configuration <—@

= @ Task Configuration

=-$8 MairTask Backup (—@
& rLc_pra
=g VISU_TASK 1/0 Mapping <—@
@ VisuElems. Visu_Prg .
] IEC Object:
Textlist jects

= Visualization Manager Information @
TargetVisu

@ Home
(O Keys_LEDs (Keys_LEDS)
= m I0Extensions (IOExtensions)
‘ <Empty >
‘ <Empty >
= m COMExtension (COMExtension)
‘ <Empty =
m Ethernet (Ethernet)
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Sr. No.

Device menu

Description

1

Communication
settings

User can define the connection path between CoDeSys V3.5 and the
device where application should run. User can
- scan network for connected device.

- Add or manage Gateway

Hardware
configuration

User can update device version i.e. Main unit version.

User can plug 10 Extension device in slot 101 and 102. and COM
Extension device in COM slot.

User can configure various functions supported.

Log

It lists the events that were recorded on the GOC43.
This includes the following:

1  Events during the startup and shutdown of the system
(components loaded, with version)

1  Application download and loading of the boot application
1 Log entries from I/O drivers etc.

PLC Settings

User can define I/O behavior in case of PLC STOP mode, along with
additional settings such as,

- bus cycle task
- enable diagnostics for device
- showing 1/O warnings as errors.

Parameter
Configuration

User can configure functionality of digital and analog inputs of Main unit.

Backup

User can allow transfer of application program and source code between
CPU and SD memory card, User can set password protection for such
transfer.

User can also back up application program and source code from PC to
SD memory card.

1/0 Mapping

Lists of digital inputs and outputs of Main unit with pre-defined variable
names. Also, shows on/off status in online mode.

User can use these variable names directly in the application program.
User can modify variable names if required.

IEC Objects

Shows variables related to functionality configured.
Also, shows system variables with prefix as _SysVar.
User can monitor values in online mode.

Information

Shows device description
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Following are details of individual device menu,

3.3.1

Communication settings

Main Unit

User can define the connection path between CoDeSys and the target device.

[{] Device x

Communication Settings

== -

Scan network. ..

Gateway ~ Device +

Hardwiare Configuration

Log
PLC Settings . .
Gateway .
Parameters Configuration
v‘ |[|33D1.Bun 1] (active) vl
Backup IP-Address: Device Name:
localhost GC43
L Paort Device Address:
1217 0301.B001
IEC Objects
Target ID:
Information 1500 o002
Target Type:
4096
TargetVender:
MEI
TargetVersion:
0.0.0.9
Your device can be secured. Learn more...
Sr. No. Device menu Description

1 Scan network CoDeSys searches for the device in the network of the gateway and lists
all configured gateways with the associated devices. User can select one
target device from this list to login.

2 Gateway The connection to the device is established via a gateway. This gateway
can be a development computer, or another network computer
connected to the device.

User can add, manage and configure local gateway.

3 Device User can manage devices.

Wink active device: Helps in identifying connected device. GOC43 blinks
LCD backlit.

Select Device dialogue appear after clicking on Scan network tab.

Select Device

Select the network path to the controller:

*

= %3 Gateway-1

[l |Gca3 [0301.B6001]

Device Name: -
GC43

Select device to be
connected on go online from

Scan network

Wink the list of connected

devices generated after
scan .

Device Address:
0301.B001

Block driver:
UDP

Number of channels:
1

Target ID:

160D 0002

Target Name:
Mitsubishi-ARM Cor tex-embedded

Target Type:
4096

Target Vendor:
MEL

Cancel
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3.3.2

Hardware Configuration

Hardware configuration tab shows back side view of Main unit as below. There is no
differentiation for Main unit based on model.

4

YO0 90000000 0RC GOOGOOGCRPOOROPRTE

3
%
%
X
X
%
o
=
o0
<
[5)
(U}

©
|

After right click A Update Device window pops up.

_oocccooceee_ocococeeeee A

[ Update Device

ped

MName: Device

Action:

(® Update device

‘Smng for a fulltext search ‘ Vendor: | Mitsubishi Blectric India -

Name Vendor Version Description

=- [ pLcs

m GC43 Mitsubishi Electric India 0.0.0,12 16 Digital Input + 16 Digital Output

Group by categary [[] Display all versions (for experts only) [] Display outdated versions

@  mame:ccas
Vendor: Mitsubishi Electric India
Categories:
Version: 0.0.0.12
Order Humber: "GCA3MH-000-X"
Description: 16 Digital Input + 16 Digital Qutput

~

N 1

Update and try to preserve most information of
Device

@ (You can select another target node inthe navigator while this window is open.)

Update Device

Close
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Main Unit

Back side view shows 101 slot, 102 slot and COM slot where use can plug extension
unit. Click on slot area to highlight selected slot. Image below shows that 101 slot is
selected. Right click on selected slot to plug extension as shown below.

4
-ooooo 2000020000 00COCRORRE

%
:
T
=
3
(0}

101 slot 102 slot

Plug Device

Click on context menu 6Plug Deviced to pop
below.

[@ Plug Device b4

Name: [IOE1

Action:

ce (@ Plug device (O Updatedevice

String for a fulltext search | Wendor:  Mitsubishi Electric India v
Name Vendor Version  Description
=i Miscellaneous
ﬁi GC-4A-12 Mitsubishi Electric India 0.0.0.1 2 Channel Analog Voltage/ Current Input, 16
[ cc-apa-12 Mitsubishi Electric India 0.0.0.1 4 Channel Analog Voltage/Current Output, 12|
[ sc-4uap-10 Mitsubishi Electric India 0.0.0.1 4 Channel Universal Analog Voltage [Current/P|
[0 cc-4uap-10e Mitsubichi ElectricIndia ~ 0.0.0.1 4 Channel Universal Analog Voltage [Current/P|
[ c-auap-16 Mitsubishi Electric India 0.0.0.1 4 Channel Universal Analog Voltage/ Current/
[ sc-sevR-ES Mitsubishi Electric India 0.0.0.2 &Pt. Relay output, S00mA per Cutput, 220%A(
[ c-seT-€ss Mitsubishi Electric India 0.0.0.2 4Pt 24VDC digital inputs, sink/source + 4 Pt.
[ cc-sexes Mitsubishi Electric India 0.0.0.2 8Pt. 24vDC Digital Input. sink/source
< >

Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions

[  mame:GC-4DA-12
Vendor: bitsubishi Electric India
Categories:
Version: 0.0.0.1
Order Number: GC-4DA-12
Description: 4 Channel Analog Voltage/Current Output, 12 bits

Plug selected device into the slot User can select IO

o extension device as per
requirement and click on

s button 6Pl ug De

@  (You can select another target node inthe navigator while this window is open.)

After plugging any device, one can right click on selected slot to plug/update or
delete device as required.

V000N 20000000 0CC SPOCGOOGOROORTRDE

o000 OONe & 000G OSS &

GCA3MH-XXXX-XX

Delete Device

Plug Device

Update Device

LHOBO0O00G

(]
A 00000000 e_ocooooooeee ‘

Page 57 of 285




Main Unit

Alternately, user can plug extension device in respective slot (IOExtension and
COMEXxtension) in Device tree. Follow the steps below.

1.
2.

Right click on <Empty> slot to pop up context menu.

Click on Plug Device. Plug Device dialog shows the list of extension devices

supported for the selected slot.

plug it into selected slot.

e St (@ Plug Device X
= ) TestProject hd
= Der (GC43MH-32MR D)
= Ju“:émgc ) Name: [GC_SEX_ES
= £ Application Action:
Q [ cvice (@ Plug device
@ mpictiotist
€ tmagepool [string for a fultext search | vendor: | itsubishi Electric India v
) Library Manager
E] PLC_PRG (PRG) Name Vendor Version  Description
= (@ Task Confi bon
‘;’ <:> M: Tg:;: = [ Miscellaneous
- _|
&) e o W Gc-4uaD-12  MitsubishiElectricIndia  0.0.0.1 4 Channel Universal Analog Voltage/Current/PT(
= & visu_TasK B Gc-auAD-12E  Mitsubishi Electric India  0.0.0.1 4 Channel Universal Analog Voltage/Current/PT1(
8] visuSlems.Visu_Prg . GC-4UAD-16  Mitsubishi ElectricIndia  0.0.0.1 4 Channel Universal Analog Voltage/ Current/ mV
':] Textiist - GC-6EYR-ES  Mitsubishi ElectricIndia  0.0.0.1 6 Pt. Relay Output, S500mA per output, 220 VAC/
s al ‘_’E“?‘m“” Manages B ccseTEss  Mitsubishi ElectricIndia  0.0.0.1  4Pt. 24 VDC Digital Input, sink/source + 4P, 24
¥ argetVis ST 3 P 2 =
2 vo uaizahonl " B ccsex£s  [MitsubishiElectricIndia | 0.0.0.1 '8 Pt. 24VDC Digital Input, sink/source
© 6C_Key (GC_iey) < >
= (@ 10Extensions (I0Extensions)
3 I X(E"mp(' = E == [ Group by category [] Display all versions (for experts only) [] Display outdated versions
& Cut
s o B name:GCEEXES
= @ comextension (COMExtension) Vendor: Mitsubishi Electric India
K <Empty> Past cal D
@ Ethemet Ethemet) K Delete Version: 0.0.0.1
Order Number: GC-8EX-ES
Properties... rip! : 3 igi put, sink/source
p Description: '8 Pt. 24 VDC Digital Input, sink/s
Add Object
2 Add Folder...
| PlugDevice..
Disable Device Plug selected device into the slot
@ Download missing device description <Empty>
() Edit Object ©  (You can select another target node in the navigator while this window is open.)
Edit Object With...
Edit |0 mapping Plug Device Close
Import mappings from CSV...
Export mappings to CSV...
Simulation

Select extension device and double click on it or click on button Plug Device to

3.33 Log

It lists the events that were recorded on the GOC43.

This includes the following:

1

with version)

Events during the startup and shutdown of the system (components loaded,

Application download and loading of the boot application

Log entries from 1/O drivers etc
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3.3.4 PLC Settings

User can make the basic settings like updation of inputs and outputs and its
association with the bus cycle task.

[ Device x ~| For safe operation, select
option Set all outputs to

Communication Settings Application for O handling: Application v .
. default for setting
Hardware Confi ti settings 1 H
SELEBETIELE AT 5] Updats 10 whiein top Behaviour of outputs in
=] Behaviour for outputs in Stop: | Set all outputs to default v Stop .
PLC Settings Always update variables: Enabled 2 (always in bus cyde task) v EnSUI'e to chOOSE option
Parameters Canfiguration Bus cyde options Enabled 2 (always in bus
- e ol o ek = cycletask 6 for set't
Addtional settngs Always update variables
1/0 Mapping Generate force variables for 10 mspping ] EnableDiagnosis fordevices
IEC Objects [ shows /0 warmings 2s errors Ensure to choose option

MainTask 6 f or s e tBus
cycle task

Information

Any setting other than recommended above will cause malfunctioning and hence,
should be avoided.
3.3.5 Parameter Configuration

User can configure special functionality of Main unit like, high speed counter and
analog input.

i Device x ~| Tabs available in
Communication Settings High Speed Counter  Analog Input CC)P a ; ame te { .

onfiguratio
Hardware Configuration HSCO (100, 101, 102) | HSC3 (103, 104, 105) dialogue

(Digital Inputs 100, 101 and I02 can be configured for counting function. Max Frequency = 20KHz)

Log

PLC Settings Mode None v Input Function
(Select high speed counting mode) 100 Digital input

Parameters Configuration 101 Dioftal rput

Backup Retain Value 102 Digital input
(Retains counter value on power recycle)

1/O Mapping

IEC Objects

Information
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3.3.5.1 High Speed Counter

GOC43 Main unit provides high speed inputs. By default, these inputs function as

general purpose digital inputs. These inputs can be configured for different modes of
counter operations. Inputs and different modes of operation with maximum
frequency allowed is explained in the table below.

Inputs 100 101 102 103 104 105
Description
Pulse input | Digital input | Digital input | Pulse input [ Digital input | Digital input
Single phase counter
20 KHz - - 20 KHz - -
Encoder Encoder Digital input Encoder Encoder Digital input
Encoder without Z phase A phase B phase A phase B
10 KHz - 10 KHz -
Encoder Encoder Encoder Encoder Encoder Encoder
Encoder with Z phase A phase B phase Z phase A phase B phase Z
10 KHz 10 KHz

\. Refer section Built-in HSC (High Speed Counter) for configuration and programming, IEC
, objects related to High Speed Counter in Online mode.

3.3.5.2 Analog Input

Refer section Built-in Analog V/I Input, covered in this document.
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3.3.6

3.3.7

Backup

Main Unit

User can backup application program from CPU to SD card. Backed up project can
be restored to other or same GOC43 device afterwards as required.

This function allows user to download application program to CPU without using

CoDeSys application from

PC.

Refe r s e 8O carddfor nmbre details

IO Mapping

For GOC43, I/O memory map is fixed. Main unit consumes input memory %IB0, %IB1
and output memory %QB0, %QB1. /0 Mapping dialogue shows digital Inputs and

outputs as shown below.

Find Fiter [ Show all [7]  Add FB for 10
Variable Mapping  Channel Address  Type Default Value Unit  Description
= % o maN ¢ Ogtaliputs @ %wo  wom 0 Trout
R ’ 100 BOOL FALSE
*» o ’ 101 800U FALSE
» ot ’ 102 B00L FALSE
i B ’ 103 80O FALSE
L . 104 BOOL FALSE
N ’ 105 BOOL FALSE
» * 106 BOOL FALSE
» » 107 800 FALSE
I ’ 108 800L FALSE
» » 109 BOOL FALSE
5.0 » 110 BOOL FALSE
" * m 800L FALSE
A * 112 800L FALSE
» * 3 BOOL FALSE
s ’ 114 BOOL FALSE
D * s 800 FALSE

#  Diital Outputs WORD 0 Output
» Q 800 FALSE
* Qo 800L FALSE
*  Q 800 FALSE
» Qs %Q.3  sooL FALSE
» Q4 %Q0.4  BOOL FALSE
* Q5 %Q0.5 80O FALSE
» Q6 %QW.6  BOOL FALSE
» Q7 %Q0.7  BOCL FALSE
» Qs %QXL0  BOOL FALSE
*  Q» %QX1.1 800 FALSE
» Qo %QXL2  BOOL FALSE
» aqu %QXL3  BOOL FALSE
» Qn %Qx14  BOOL FALSE
» an %QXLS  BOOL FALSE
* QM %QXL6  BOOL FALSE
» Qs %QXL7  BOOL FALSE

Reset mapping
& = Creste new vaniable “# =Mapto edstingvariable
Predefined symbolic

input and output.

Always update variables: Use parent device setting

names ( ables dssigped rfeack

For input 100, symbolic name is _DI_MAIN_0 and address is %IX0.0.
Prefix is _DIl_ and text MAIN_O indicates that it is input 100 of Main unit.

User can change the symbolic name after double click on name in Variable column.
The dialog below pops up to confirm the change in name reflected throughout the

Application.

Automatic Refactoring: Rename

You did rename the variable _DI_MAIN_1 to _DI_Station. Do you want to automatically

adapt all references within the project?

Configure Refactoring...

Click Yes to accept

Yes

No Cancel

change in variable
name.

In Online mode,

- Column Default Value shows 10 values.
- Debug A Write values (Ctrl + F7) allows user to write values to outputs by modifying

values in Prepared Value column.
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3.3.8 IEC Objects

IEC objects are pre-defined global variables (( wi t h p r &Mich gonsstsof 6 _ 6 )
system variables and variables related to various functions.

The dialog below shows offline view.

gk Add... Edit.., Delete Go to variable
Variable Mapping  Type
¢ _Base_Analog @ Base_Analog
% _HSCO L] HSCO
@ _HsC3 ) HSC3
&% _SysvarCPU @ SysvarCPU
¢ _SysvarETH @ SysvarETH
@ _SysvarHMI @ SysvarHMI
@ _SysvarMemPtr P SysvarMemPtr
@ _SysvarRTC @ SysvarRTC
& _SysvarVersionInfo @ SysvarVersionInfo

/ User can monitor and modify values of IEC objects (Read write type) in Online mode.

Ref er sBeiltih Analog V/i6Inputdf or mor e details on 6_Base_Anal ogd.
Refer section ®uilt-in HSC (High Speed Counter)6for more detailson 6HSCO 6 a.W& C8 &
Refer section Gystem Variableséfor more details of system variables.
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3.3.9

Information

Main Unit

Information tab provides general details of Main unit such as device name, vendor
name, category, type, ID, version, ordering code and description etc. as shown below.

ﬂDeuicex

Communication Settings

Hardware Canfiguration

Files

Log

PLC Settings

Parameters Configuration

Backup

1j0 Mapping

IEC Objects

Information

General:

Image:

Hame: GC43

Vendor: Mitsubishi Electric India

Categories:
Type: 4056

PLCs

1D: 160d 0002

Version: 0.0.

.0.7

Order Number: "GC43MH-XXXE-X"

Description: 16 Digital Input + 16 Digital Qutput
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Digital I1/0O Extension Units

Digital input extension units accept 24 VDC inputs from various input devices like push
buttons, limit switches and proximity switches. It can be used for sink or source type of
interface.

Digital output extension units provide 24 VDC type of output through solid-state type of
devices in order to switch on off various field elements like relays, contactors, lamps
and solenoid valves, etc. Source type of digital output modules are available.
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4.1

41.1

GC-8EX-ES

Digital /0 Extension Units

This is 8 Pt. 24 VDC Digital Input extension unit. User can attach up to 2 I1/O
extension units on the back side of Main unit.

Specifications
Iltem

Number of Inputs

Description

8, 2 groups of 4 inputs each

Mode of operation

Sink or source in group of 4 inputs; depends on connections

Voltage rating

24 VvDC

ON / OFF voltage

ON voltage: 18 VDC minimum
OFF voltage: 5 VDC maximum

Current rating

6 mA at 24 VDC

OFF Current

2.5 mA max

Input impedance

5.1 K qTypically

Transition delay

10 ms (Default filter time)

Isolation

Optical 1.5 KV between input and internal bus,
1.5 KV between groups,
Nil between input points in a group.

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen on Main unit

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60

Page 65 of 285




Digital 1/0 Extension Units

4.1.2  Wiring

I/O extension unit provides two 8-pin fixed terminal blocks for wiring 1/0 devices. One
is located at lower side of unit and another is located at upper side of unit.

I/O extension unit provides 2 commons; 1 common each for a group of 4 inputs.
Either group can be wired for sink or source operation independently. For an
example, the wiring diagram shows input group 100 to 103 connected for sink type of
operation and input group 104 to 107 connected for source type of operation.

Refer section Digital input sink/source operation to understand sink/ source operation.
Refer section Wiring, before wiring digital inputs to 1/0O extension unit.

The wiring diagram shows how to connect field input devices like potential free push
buttons and limit switches for sink and source type of connections. The diagram
shows connection of typical proximity switch. PNP switch is connected for sink type of
connections and NPN switch is connected for source type of connection.

Sink type 24 VDC
connection p Input
supply
8- pin fixed terminal 080910 1l 1213 ¥ B
block to connect 4 _‘[ %1707 1% 1% 1% 7]
inputs 104 to 107 with [l cs [ oo o] < Lo e e ]
1 common 24VDC, Digital input, Sink/Source type

GC-8EX-ES

U U U U
. 0. _n0._n

8- pin fixed terminal

24VDC. Digital input. Sink/Source ype.

block to connect 4 o] 1o1] e[ 03] co] e [ o] »

inputs 100 to 103 with { @Wé‘ééab

1 common 00 01 02 03 04 05 06 07

_____ S e

Source input
type supply
connection

Figure 16: Wiring GC-8EX-ES

Some of the input devices like proximity switches may malfunction due to inherent off state
leakage current. Ensure that proper bleeder resistor is connected as a load considering
- maximum OFF current specified.
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4.1.3

Digital /0 Extension Units

Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-8EX-ES consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102 slot.

Click on Device A Hardware configuration tab which shows back side view of Main
unit.

To plug extension device GC-8EX-ES in selected slot, refer section Hardware
Configuration, After plugging GC-8EX-ES, <Empty> slot is replaced by IOE1 (GC-
8EX-ES) as shown below.

Devices > o x H 10E1 X -
=i5) Testrroject hd
= pevies (49 | GC-BEX-ES O Mapping  Find Filter Show all ~ &k Add FB for 10 channel.. ' Go toinstance
2 @F P:;;D:;mtm — \_fan;:mm . Mapping C.hannel AddrE:s ;pre Default Value Unit  Description

. DI #®  DigitalInputs @ “aIw12 WORD 0 Inputs
@ *p DI_IOE10 ¥ 0 %[¥12.0  BOOL FALSE
@ 1mpiicitioList *p DIIOE1.1 P 01 %IX12.1  BOOL FALSE
1] magepool “p DI_IOE1 2 ® 2 %IX12.2  BOOL FALSE
i) Lirery Manager *» DI_IOE1_3 @ 103 %IN12.3  BOOL FALSE
PLC_PRG (PRG) “$ DIIOE1 4 ] 104 %I¥12.4  BOOL FALSE

= [ Task Configuration 4 DI_IOE1S (] 105 %IX12.5  BOOL FALSE
=& Main_Task " DIIOE16 (] 106 %[i12.6  BOOL FALSE

&) pLc_pre *p DI_IOE17 ® w07 %IX12.7  BOOL FALSE
= g8 VISU_TASK
B VisuElems. Visu_Prg

459 Textiist

= f] Visualization Manager

Targetvisu
& Home
(O sC_ikey (Keys_LEDs)

= [ 10xtensions (10Extensions) Click on il - BEXtE $ )G@ to
: eeteesme T view I/O mapping and information
— of GC - 8EX- ES.

=[] comExtension (COMExtension)
= M GC_RS232 (GC-RS232)
K <Empty> Bus cydle options
[ Ethernet (Ethemet) Bus cycle task Use parentbus cydle seting ~ ~

=set mapping Always updatevariahles: |Use parent devies

gvariable

< >

Similarly, after plugging GC-8EX-ES in slot2, <Empty> slot is replaced by IOE2 (GC-
8EX-ES).
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4.1.4 1/O Mapping
Click on GC-8EX-ES 1/0 Mapping tab to view inputs as shown below.

H T0E1 X v
GC-8EX-ES /O Mapping  Find Filter Showall v ok Add FB for IO channel... Go to instance
SEoHHAOn | Variable Mapping  Channel Address Type  DefaultValue Unit Description
= *p DIICE1 (] Digital Inputs @ %Iw12 WORD 0 Inputs
*$ DI_IOE10 L] 100 %IX12.0 BOOL FALSE
*$ DIIOE1 1 @ 101 %IX12.1  BOOL FALSE
*p DI_IOE12 L] 102 %IX12.2  BOOL FALSE
*p DI_IOE1 3 @ 103 %IX12.3  BOOL FALSE
*p DI_IOE1 4 L] 104 %IX12.4  BOOL FALSE
*$ DIIOE1S 105 %IX12.5  BOOL FALSE
@
*p DI_IOE16 106 %IX12.6  BOOL FALSE
(7
*p DI_IOE1_7 4 107 %IX12.7  BOOL FALSE
14
‘Inputs Reset mapping Always update variables: | Use parent devies
# = Createnew variable "% =Mapto existing variable
Bus cydle options
Bus cycle task Use parent bus cydle setting v

It provides predefined symbolic naming for each input. There is no other
configuration required.

For input 100, symbolic name is _DI_IOE1_0 and address is %IX12.0. Prefix is
_DI_. Text IOE1_0 indicates that unit is fixed in 101 slot and input is 100.

User can change the name e.g. StartPushButton after selecting input in Variable
column and clicking on respective highlight.

The table below provides the details of I/O bits related to GC-8EX-ES.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot.

/O Address
Variables |01 Slot | 102 Slot

Description

_DLIOCEA 0 | %IX12.0 %IX14.0 | Holds ON/OFF status of extension unit input 100
_DLICEA 1 | %IX12.1 %IX14.1 | Holds ON/OFF status of extension unit input 101
_DLICEA 2 | %IX12.2 %IX14.2 | Holds ON/OFF status of extension unit input 102
_DILIOCEA_3 | %IX12.3 %IX14.3 | Holds ON/OFF status of extension unit input 103
_DILIOCEA 4 | %IX12.4 %IX14.4 | Holds ON/OFF status of extension unit input 104
_DILIOEA 5 | %IX125 %IX14.5 | Holds ON/OFF status of extension unit input 105

_DILICEA 6 | %IX12.6 %IX14.6 | Holds ON/OFF status of extension unit input 106

_DILIOEA 7 | %IX12.7 %IX14.7 | Holds ON/OFF status of extension unit input 107

For GC-8EX-ES, input byte %IB13 and %IB15 and output bytes %QB13 to %QB15 are
not used.
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4.2

42.1

GC-6EYR-ES

This is 6 Pt. Relay output extension unit. User can attach up to 2 /0O extension units
on the back side of Main unit.

Specifications

Item Description

6, 2 groups of 3 outputs each

Number of outputs

Type of output

Non latching normally open (NO) contact
Electro-mechanical relay

Max. switching

250 V (AC), 110 V (DC) (0.4 A)

voltage

Max. switching 5 A (AC, DC)

current

Minimum load 1 mA

Contact resistance Max. 30 mq (By voltage drop 6 V
Contact life* Electrical life Min. 105 (3 A 250 V AC, 30 V DC, resistive load)

Min. 5x10% (5 A 250 V AC, 30 V DC, resistive
load) (at 20 times/min.)

Mechanical life

min 20, 000, 000 (at 180 times/min.)

operating speed

Response time OFF to ON Max. 10 ms (excluding contact bounce time)
ON to OFF Max. 5 ms (excluding contact bounce time and
without diode)
Conditions Ambient 740°C to 90°C (i 40°F to 194°F)
(Operating/ Transport/ | temperature
Storage) — - -
Humidity 5 to 85% R.H. (Not freezing and condensing at
low temperature)
Maximum 20 times/min.

Initial breakdown
voltage

Between open
contacts

1,000 Vrms for 1min. (Detection current: 10mA.)

Between contact
and coil

3,000 Vrms for 1min. (Detection current: 10mA.)

Surge breakdown
voltage

Between contacts
and coil

6 KV

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen on Main unit

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60
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4.2.2

*Life curve of relay

The graph shown is provided by

relay manufacturer specification sheet.
There may be some degree of variation
in relay characteristics depending on
ambient and type of load.

So this data should be used only

for reference purpose.

Wiring

Digital /0 Extension Units

\.:::‘\ \\ .C\CZSC'V les |f“twe Ilc:ad

g \\\\ 't:.\ DCSEI‘u’ reststwe Iu:uad
S 100 \\::4\ \\/ DCSDV L.FI ?ms
g 5[:- : ——
S
*§ gg - MW LY
g 0 AC250V cosg=0.4 SR
(@) \\\ N
° 10 b,
(o] S Y
Pz
T 5

1

0.1 0.5 1 3 & 10

—> Switching capacity, A

I/0 extension unit provides two 8-pin fixed terminal blocks for wiring 1/0 devices. One
is located at lower side of unit and another is located at upper side of unit.

Refer section Guidelines for using relay output, before wiring relay outputs,

Refer section Wiring, before wiring output devices to 1/0 extension unit.

I/O extension unit provides 2 common; 1 common each for a group of 3 relay outputs.
Unit requires external 24 VDC supply for relay coil operation. The wiring diagram
shows how to connect field output devices to the unit.

220 VAC
load
supply
External I I I @
fuse
protection —’ H H
8- pin fixed 080810 1 12 13 14 15

terminal block
connect 3 outputs
Q03 to Q05 with 1
common

8- pin fixed
terminal block to
connect 3 outputs
Q00 to Q02 with 1

0 10200200 ©

GC-6EYR-ES

vV uUu

30VDC/250VAC, Relay Oulput, S00mA

*@@ 200 ©

common —E
00 01 02 03 04 05 06 07

External I-||J 24VDC

fuse H H H relay coll

protection I I I supply

a 220 VAC

Load
supply

Figure 17: Wiring GC-6EYR-ES
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4.2.3

Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.

GC-6EYR-ES consumes %IB12 and %QB12 when fixed in 101 slot and %IB14 and
%QB14 when fixed in 102 slot.

To plug extension device GC-6EYR-ES in selected slot, refer section Hardware
Configuration. After plugging GC-6EYR-ES, <Empty> slot is replaced by IOE1 (GC-
6EYR-ES) as shown below.

Devices - 3 x H 10E1 X -
=0 Test Project = A
= oovee (19 | GC-6EVR-ES /O Mapping  Find Fitter Show all ~ &b Add FB for IO channel Go to instance
=Bl P Logic Information Variable Mapping  Channel Address Type Default Value  Unit Description
= {# Application =% DI_IOE1 ® Diagrostics @ w12 WORD 0 Tnput
@ % Reserved %I¥12.0 BoOL FALSE
@ ImpictioList k] Reserved %IX12.1 EOOL FALSE
2] Imagepool 5 Reserved %IX12.2 BOOL FALSE
i) Library Manager k] Reserved %l%12.3 BOOL FALSE
PLC_PRG (FRG) K Reserved %xi24  BooL FALSE
=@ Task Configuration £ Reserved %IX125 BoOL FALSE
=& main_Task 4 Reserved %IK12.6 BOOL FALSE
8 pic_prs # _IOENo24v £ No24V %IN12.7 BOOL FALSE
=g VISU_TASK =-"% DO _ICE1 £ Relay Cutputs (@ %Qw12  WORD 0 Outputs
8] visuElems.visu_Prg "$ _DO_IOE1.0 () Qoo %QX12.0 BOOL FALSE
L] Texttist "% _DO_IOE1_1 (] Qo1 %QX12.1 BooL FALSE
= H] Visualization Manager "% _DO_IOE1 2 (] Qo2 %QK12.2 BOOL FALSE
Targetiisu "% _D0_I0E1_3 ® 3 %QK123 EooL FaLSE
) Home "% DO ICE1 4 £ 004 %QX12.4 BOOL FALSE
% GC_Key tKeysaLEDS) , C i ¢ck on Nl GEYR E(SG G %QX12.5 BOOL FALSE
=@ 1oExtensions (10Extensions . 9 P
4 eeens 0 view 1/O mapping and oy o it
B e information of GC - 6EYR ES.
= i coMExtension (COMExtension) || Resctmopping | Always updatevarisbles: | Use parent device setting v
=R GC_RS232 (GC-RS232)

£ <tmpty> & = Creste new variable % =Mapto existing variable

Ethemet (Ethemet) Bus cyce optons

Bus eycle task Use parent bus cydee setting

< >

Similarly, after plugging GC-6EYR-ES in slot2, <Empty> slot is replaced by IOE2 (GC-
6EYR-ES).
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4.2.4 1/0 Mapping
Click on GC-6EYR-ES I/O Mapping tab to view input as shown below.

GC-6EYR-ES /O Mapping  Find Filter Show all ~ dh Add FB for IO channel... Go to instance
Information Variable Mapping  Channel Address Type Default Value  Unit Description
=- 4§ _DI_IOF1 @ Diagnostics @ w2 WORD i Tnput
k] Reserved %IX12.0 BOOL FALSE
* Reserved FalX12.1 BOOL FALSE
* Reserved %lX12.2 BOOL FALSE
L Reserved %lX12.3 BOOL FALSE
L Reserved %IN12.4 BOOL FALSE
L Reserved %IX12.5 BOOL FALSE
* Reserved %IX12.6 BOOL FALSE
% _IOEIN024V @ No24v IN12.7 BOOL FALSE
=-"% _DO_IOEL @ Relay Outputs @ 2eQw12 WORD 0 Outputs
"% _DO_ICE1D @ Qoo %6Q%12.0 BOOL FALSE
"% _DO_ICE1_1 @ Qo1 %QX12.1 BOOL FALSE
"% _DO_ICE1_2 @ Qo2 %QX12.2 BOOL FALSE
"% _DO_ICE1_3 @ Qo3 %QX12.3 BOOL FALSE
"% _DO_IOE1_4 @ Qo4 %OX12.4 B0OL FALSE
"% _DO_ICE15 @ qos %OX12.5 B0OL FALSE
"% Reserved %OK12.6 800L FALSE
"% Reserved %OK12.7 800L FALSE

‘ | Reset mapping Always update variables: | Use parent device setting ~

@ = Createnew wvariable “$ =Mapto existingvariable

Bus cydle options
Bus cycle task Use parent bus cyde setting

It provides predefined symbolic naming for each output and input. There is no other
configuration required.

For output Q00, symbolic name is _DO _IOE1_0 and address is %QX12.0.

Prefix is _DO _. Text IOE1_0 indicates that unit is fixed in 101 slot and output is QOO.

User can change the name as e.g. _MOTORZ fter selecting output in Variable
column and clicking on respective highlight.

The table below provides the details of I/O bits related to GC-6EYR-ES.
A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

) Address -
I/O Variables Description
101 Slot 102 Slot
_IOEA _No24Vv %IX12.7 %IX14.7 Holds 24 VDC supply status of extension unit

_DO_IOEA 0 %QX12.0 %QX14.0 | Holds ON/OFF status of extension unit output Q00

_DO_IOEA 1 %QX12.1 %QIX14.1 | Holds ON/OFF status of extension unit output Q01

_DO_IOEA 2 %QX12.2 %QX14.2 | Holds ON/OFF status of extension unit output Q02

_DO_IOEA _3 %QX12.3 %0QX14.3 | Holds ON/OFF status of extension unit output Q03

_DO_IOEA _4 %QX12.4 %0QX14.4 | Holds ON/OFF status of extension unit output Q04

_DO_IOEA 5 %QX12.5 %0QX14.5 | Holds ON/OFF status of extension unit output Q05

For GC-6EYR-ES, input bytes %IB13 to %IB15 as well as output bytes %QB13 and
%QB15 are not used.
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4.3 GC-8ET-ESS
This I/O extension unit (GC-8ET-ESS) provides 4 point 24 VDC digital inputs and 4 point
24VDC transistor outputs. It allows sink or source type connections for 4 inputs and source
type of connections for 4 outputs. It can be fixed in any 10 slot on the back side of Main

unit.

4.3.1 Specifications

Iltem Description

Digital Inputs (Sink/ Source type)

Number of Inputs 04
Mode of operation Sink or source, depends on connections
Voltage rating 24 VDC
ON / OFF voltage ON voltage: 18 VDC minimum
OFF voltage: 5 VDC maximum
Current rating 6 mA at 24 VDC
OFF current 2.5 mA maximum
Input impedance 5.1 K qTypically
Transition delay 10ms (Default filter time)

Digital Outputs (Source type)

Number of Outputs 04

Type of output Transistor source type

Voltage rating 24 VDC

Current rating 1.5 A per output, 1 common point.
Paralleling of outputs is possible

ON voltage drop 0.27 VDC maximum

OFF state leakage current 10 pA maximum

Response Time OFF to ON: 300 ps ON to OFF: 300 ps

Isolation 1.5 KV optical from internal bus

Detection No 24 VDC supply

Load supply 24 VDC

Reverse polarity protection
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GC-8ET-ESSspeci fi c

Digital /0 Extension Units

ations continueté

Item Description

General

1/0O status indication

On LCD screen on Main unit

Isolation Optical 1.5 KV between input and internal circuit
Optical 1.5 KV between output and internal circuit
Protection Output Short circuit protection.

Fast demagnetization for inductive loads

Method of termination

For inputs, 1 no., 8-pin terminal block (fixed, screw type)
located at upper side of unit

For outputs, 1 no., 8-pin terminal block (fixed, screw type)
located at lower side of unit.

Dimensions (in mm

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60

4.3.2 Wiring

I/0 extension unit provides two 8-pin fixed terminal blocks for wiring 1/0 devices. One is
located at lower side of unit is for transistor (source type) outputs and another is located at

upper side of unit is for digital

(sink/ source type) inputs.

As 1 common is provided for a group of 4 inputs, all the inputs can be either connected for
source type of input connection or sink type of input connection at a time as shown in
figure below. Figure also shows connection of transistor outputs Q00 to Q03 as source

type of outputs.

SOURCE type | SINK' type
| - |+— connection n F connection
: l 24vDC 24VDC
1
TS
1
““““ C‘) [eNe]
8- pin fixed ]
[| 2020200 - teminal bock o 2222 ©
connect 4 inputs
Lwoofioiw2]i0a[cofe [o T- ] 100to 103 with 1 (100 [101 102 [103 [cols [+ [« |
\24 VDC, Digital Input, Sink/ source type| common \24 VDC, Digital Input, Sink/ source wpe\
(= g
A 9 A S
GC-8ET-ESS (LA © « o
= L=
[24vDC, Digital Output, Source Type, 15A] 8- pin fixed [24vDC. Digital Output, Source Type, 15A]
[aoo] qos[oo2[aes ]« [+ [-2sv ov] terminal block to [ooTao1[ao2Tao3 [+ [« [+2av]ov]
| connect 4 outputs { -ruwvku’ku’vv‘@
[| o222 Q00 10 003 Q0000002
T e
L24VDC 24 VDC
I | Load I | Load
+17- | supply -_|supply

Figure 18: Wiring GC-8ET-ESS
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4.3.3 Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.

GC-8ET-ESS consumes %IB12 and %QB12 when fixed in 101 slot and %IB14 and %QB14
when fixed in 102 slot.

To plug extension device GC-8ET-ESS in selected slot, refer section Hardware
Configuration. After plugging GC-8ET-ESS, <Empty> slot is replaced by IOE1 (GC-8ET-
ESS) as shown below.

Devices 3 X H 10E1 X
= ) TestProfect =~
= 6 bevee G040 | GC-8ET-ESSO Mapping  Find Fitter Show all - 4k Add FB for 10 channel.. ' Go to instance
=20 PcLogic — Variable Mapping ~ Channel Address Type Default Value  Unit Description
=1} application =-*p DI_ICE1 () Digital Inputs @ w12 WORD 0 Inputs
@ an * DI_IOEL O @ 00 %IN12.0 BOOL FALSE
@ tmplcitroList *p DIIOE1 1 ] 01 %IX12.1 BOOL FALSE
£ imagepocl * _DI_IOEL 2 ® 2 %IX12.2 Bo0L FALSE
) viary Manzger * DIIOEL 3 » 3 %IN12.3 BOOL FaLSE
PLC_PRG (PRG) Reserved X124 00 FALSE
= (& Task configuration 5 Reserved %IX12.5 BOOL FALSE
= 58 Main Task *H Reserved %IX12.6 BOOL FALSE
&) pLepre *p _IOEINo24 P Ho24V %IX12.7 BOOL FALSE
= visu_Tasc =-"p DO_I0E1 P Digital Outputs @ %QW12  WORD 0 Outputs
&) visulems. Visu_Pra "% _DO_ICE10 P Qoo %QxX12.0 BOOL FALSE
£ Textiist "% _DO_ICE1 1 @ Qo1 %QX12.1 BOOL FALSE
= ] Visualization Manager "% _DO_ICE1_2 £ Qo2 %QX12.2 BOOL FALSE
Targetvisu "% _DO_ICE1_3 () Qo3 %QK12.3 BOOL FALSE
o = H(E:E ) “# Reserved %QK12.4 BOCL FALSE
GC_iKey (Keys_LEDS . s . Reserved %QX12.5 Bo0L FALSE
= [ 10Bxtensions (10Extensins) Click on Al -BETES$® e %gm.s sooL Faise
: 2:;5:%5{55) to view I/O mapping and Reserved %QX12.7 BOOL FALSE
= (@ coMExtension (COMExtension) information of GC - 8ET- ESS.
=M GC_RS232(GC-RS232) ]| mesctmapping | Alwaysupdatevarisbles: |Use parent device setting
B <Empty> % = Creste new varisble " =Mapto existing variable
(@ Ethenet Ethemet)
Bus cyde options
Bus cycle task Use parent bus cyde setting
< >

Similarly, after plugging GC-8ET-ESS in slot2, <Empty> slot is replaced by IOE2 (GC-
8ET-ESS).

Page 75 of 285




Digital /0 Extension Units

4.3.4 1/0 Mapping
Click on GC-8ET-ESS I/O Mapping tab to view input as shown below.

| GC-8ET-ESS /O Mapping  Find Filter Show all ~ ok Add FB for |O channel... Go to instance J
I Variable Mapping  Channel Address Type Default Value  Unit Description
=-* DI_IOE1 @ Digital Inputs @ w1z WORD 0 Inputs
H DIIOE1D L] 100 X120 BOOL FALSE
4 DIIOE1_1 £ 101 %IX12.1 BOOL FALSE
* DI_IOE1 2 £ 102 %lN12.2 BOOL FALSE
" DIIOE1 3 L] 103 %IX12.3 BOOL FALSE
k4 Reserved %l¥12.4 BOOL FALSE
k4 Reserved %IX12.5 BOOL FALSE
ks Reserved %IX12.6 BOOL FALSE
*p _10E1No24V @ MNo24V %IX12.7 BOOL FALSE
= "% Do_10E1 @ Digital Outputs @) %QW12 WORD 0 Outputs
"$ _Do_10E1 0 @ Qoo %QX12.0 BOOL FALSE
"$ _Do_10E1_1 @ Qo1 QX12.1 BOOL FALSE
"$ _Do_10E1 2 @ Qo2 QX12.2 BOOL FALSE
"$ _DO_I0E1 3 @ Qo3 QX12.3 BOOL FALSE
" Reserved %QX12.4 BOOL FALSE
" Reserved %QX12.5 BOOL FALSE
" Reserved %QX12.6 BOOL FALSE
" Reserved %QX12.7 BOOL FALSE
| Reset mapping Always update variables: | Use parent device setting ~

@ = Create new variable '§ = Mapto existing variable

Bus cycle options
Bus cydle task Use parent bus cyde setting  ~

It provides predefined symbolic naming of each input and output. There is no other
configuration required.

For input 100, symbolic name is _DI_IOE1_0 and address is %I1X12.0.

Prefix is _DI_. Text IOE1_O indicates that unit is fixed in 101 slot and input is 100.
Similarly, for output Q00, symbolic name is _DQO IOE1_0 and address is %0QX12.0.

Prefix is _DO . Text IOE1_0 indicates that unit is fixed in |01 slot and output is Q00.

User can change the name as e.g. MOTORAfter selecting output and clicking on
respective highlight.
The table below provides the details of I/O bits related to GC-8ET-ESS.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

Input Address e
. Description
Variables |01 Slot | 102 Slot
_DILIOEA 0O %I1X12.0 %IX14.0 | Holds ON/OFF status of extension unit input 100
_DILIOCEA 1 %IX12.1 %IX14.1 | Holds ON/OFF status of extension unit input 101
_DILIOEA 2 %I1X12.2 %IX14.2 | Holds ON/OFF status of extension unit input 102
_DIIOEA 3 %I1X12.3 %IX14.3 | Holds ON/OFF status of extension unit input 103

_IOEA _No24V %IX12.7 %IX14.7 | Holds 24 VDC supply status of extension unit

Output Address
Variables |01 Slot | 102 Slot
_DO_IOEA 0 %0QX12.0 | %QX14.0 | Holds ON/OFF status of extension unit output Q00

Description

_DO_IOEA 1 %0QX12.1 | %QIX14.1 | Holds ON/OFF status of extension unit output Q01

_DO_IOEA 2 %0QX12.2 | %QX14.2 | Holds ON/OFF status of extension unit output Q02

_DO_IOEA 3 %0QX12.3 | %QX14.3 | Holds ON/OFF status of extension unit output Q03
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Analog input extension units convert input voltage, current, RTD and thermocouple readings
into equivalent binary values.

Analog output extension unit takes digital value data from processor and generates
equivalent analog output voltage or current as per channel configuration.
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5.1 GC-4DA-12

Analog I/0 Extension Units

This is 4 Channel analog voltage/current output extension unit that provides 12-bit
resolution. User can attach up to 2 I/O extension units on the back side of Main unit.

511

Specifications

Number of outputs

Iltem Description

4 channels voltage/current, non-isolated, 12-bit resolution

Output types Voltage Current
(individual channel is

software configurable) Oto10vDC | -10to +10VDC O0to20mA | 4to 20 mA
Input data 0 to 4000 -2000 to 2000 0 to 4000 0 to 4000
1-bit resolution 2.5 mv 5mVv 5 pA 5 pA
Overall At 25°C +0.3 0.3 0.3 0.3
accuracy

(% of full scale) [ At55°C 0.4 0.4 +0.4 +0.4
Load > 5 Kq 0 to 500 q

Unit updation time

In sync with output scan

Output settling time

2ms

Isolation

No isolation

Output protection

Short circuit protection for voltage output

Unit supply

24 VDC (18 to 30 VDC)

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen on Main unit

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60
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51.2

Wiring
I/O extension unit provides 3 terminals per channel Vo, lo and C. Voltage output is

generated between terminals Vo and C. Whereas current output is generated between
terminals lo and C.

Refer section Wiring, before wiring analog output devices to I/O extension unit.

It is recommended to use 2-core shielded twisted pair cable for carrying analog signal.

Connect cable shield at extension unit end directly to a good quality earth in the control
panel. It is recommended to keep cable shield at sensor end unconnected.

TheEarthing resistance should be 100 q or

The wiring diagram shows how to connect field output devices to extension unit. For an
example, channel 0 and 1 are configured for voltage output and channel 2 and 3 are
configured for current output.

Using current
output

8- pin fixed terminal
block to connect 2
Analog output
channels Ch2 and Ch3

=]
[ GC-4DA-12 %
P

8- pin fixed terminal

block to connect 2

[voo] ieo] co Jworl io1] &1 Tan] ov ]

20000000 ©

00 01 02 03 04 05 06 07

bl

Analog output
channels Ch0 and Chl I:

Using voltage |
U
TV 5V=z

Figure 19: Wiring GC-4DA-12
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5.1.3 Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-4DA-12 consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102 slot.

To plug extension device GC-4DA-12 in selected slot, refer section Hardware
Configuration. After plugging GC-4DA-12, <Empty> slot is replaced by IOE1 (GC-
4DA-12) as shown below.

Devices > B X H I0E1 x -
=g LseDoc =
= m Device (5C43) Parameters Configuration Channel 0 Channel 1 Channel 2 Channel 3
= PLC Logic
= “roge GC-4DA-12 /O Mapping Cutput Type
=1L} Application
@ an GC-4DA-12 IEC Objects 1T EELT i i
@ ImplicitoList
Imagepool Information
m Library Manager Engineering Scaling
PLC_PRG (PRE)
= @ Task Configuration Enable Scaling 1
=g MairTask o | (anal scal
& pic_pRG Engineering scale signal Scale
=-¢B VISU_TASK - -
= - Min P = ° | v
@ VisuElems. Visu_Prg
Texttist v [0 : T Ty

= Visualization Manager
TargetVisu
@ Home
Click on

(O Keys_LEDs (Keys_LEDs)
= m IOExtensions (IOExtensions)

M [10E1 (GC4DA-12)

: <Empty >
= [ coMExtension (COMExtension)

il -@BALl Z)GET
toview parameter
configuration, 1/0O mapping

and IEC Objects of GC - 4DA- 12.

‘ <Empty >
m Ethernet (Ethernet)

Similarly, after plugging GC-4DA-12 in slot2, <Empty> slot is replaced by IOE2 (GC-
4DA-12).
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5.1.3.1  Parameter Configuration

For parameters configuration of extension GC-4DA-1 2, c¢cl i ck o©G4DA-H2& i ce O6GC
A Parameters Configuration.

Set individual channel parameters using list of parameters provided under6 Ch ann e |
06 to 6Channel 36.

As shown below, parameters configuration is explained for Channel 0.

Channel 0 channel 1 Channel 2 Channel 3
Qutput Type

Voltage 0 to 10V w @

Engineering Scaling
Enable Scaling | @

@ Engineering scale Signal Scale @

- i -

Min 0 = [i] =R
Max 100 : 10 : i
Sr.No. | Parameter Options Description

Analog Output configuration

1 Output Type Voltage 0 to 10V (Default) Selection for type of output as per
Voltage -10 to +10V application requirement.

Current 0 to 20mA
Current 4 to 20mA

Engineering scaling [Enable Scaling] applicable for all supported output types

2 Enable Scaling Enable/ Disable Check 6Enabled to
scaling to Channel 0.
3 Engineering For Voltage 0 to 10V output type, This parameter holds minimum and
scale Min: 0 V and Max: 10 V. -maximum values of output signal as
For Voltage -10 to +10V output type, per configured output type.

Min: -10 V and Max: 10V.

For Current 0 to 20mA output type,
Min: 0 mA and Max: 20 mA

For Current 4 to 20mA output type,
Min : 4 mA and Max : 20 mA

4 Signal scale Default values: User can set minimum and
Min: 0 and Max: 100 maximum values of engineering

Supported range: -64000.0 to 64000.0 | Scaling as per application

for both Min- Max settings requirement.
This parameter in not editable

Similarly, user can configure parameters for Channel 1 to Channel 3 using tabs
&hannel 16 Chainel 26 aG@hdnned36 as shown above.
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5.1.3.2 1/O Mapping
Click on GC-4DA-12 1/0 Mapping tab to view input as shown below.

Parameters Configuration Find Filter Show all ~ 4k Add FB for IO channel... = Go to instance
| C4DA-12 70 Mapping Variable Mapping  Channel Address Type Default Value  Unit Description
=M _IOE1StatusWord L] Statusiord @ caIwiz WORD L] Status

GC-4DA-12 IEC Objects #p _IOE1CHOOK @ CHOOK %I%12,0 BOOL FALSE

 _IOE1CH10K @ CH10K %Ix12.1 BOOL FALSE
Information *p _IOE1CHZOK L] CH20K %IX12.2 BOOL FALSE

4p _IOE1CH3OK (] CH30K %IX12.3 BOOL FALSE

] Reserved %I%12.4 BOOL FALSE

RJ Reserved %IX12.5 BOOL FALSE

4 Reserved %IX12.6 BOOL FALSE

*p _IOE1No24V L] No24v %IX12.7 BOOL FALSE

= " _IOF iControlWord ) Controliord (@ %eQW12 WORD 0 Contral

"% _IOE1CHOENable (] CHOEnable %QX12.0 BOOL FALSE

" _IOE1CH1Enable L] CH1Enable %QX12.1 BOOL FALSE

" _IOE1CH2Enable L] CH2Enable %QX12.2 BOOL FALSE

"$ _IOE1CH3Enable (] CH3Enable %WQX12.3 BOOL FALSE

g Reserved WOQN12.4 BOOL FALSE

i Reserved %OX125 BOOL FALSE

] Reserved %QK126 BOOL FALSE

g Reserved %QN12.7 BOOL FALSE

‘ Reset mapping Always update variables: |Use parent device setting ~

@ = Create new variable % = Mapto existing variable

Bus cyde options
Bus cycle task Use parentbus cyde setting  ~

For individual output, symbolic name is _IOE A CHOOK and address is %1X12.0. The
table below provides the details of I/O bits related to GC-4DA-12.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

) Address .
I/O Variables Description
101 Slot 102 Slot
_IOE A StatusWord.
_IOEA CHOOK %I1X12.0 %IX14.0 TRUE:
_IOEA CH10K %IX12.1 %IX14.1 - Respective channel is enabled and healthy.
= FALSE:
_IOEA CH20K %I1X12.2 %I1X14.2 . -
- Respective channel is disabled.
_IOEA CH30K %1X12.3 %I1X14.3 - Open circuit or short circuit detected at output
_|OEA No24V %I1X12.7 %IX14.7 TRUE:
- Unit supply absent
- Unit supply polarity reversed
- Unit supply below specified 18 VDC
_|OEA ControlWord.
_|OE A CHOEnable %QX12.0 %QX14.0 TRUE
_IOEA CH1Enable %QX12.1 %QX14.1 - Enable individual output channel.
~ FALSE:
_IOEA CH2Enable %QX12.2 %QX14.2
- - Disable individual output channel
_|OEA CH3Enable %QX12.3 %QX14.3
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5.1.3.3 IEC Objects
In 6:C-4DA-12 IEC Objects6 t ab, user can moni t-4DA-1%2ilmr i abl es
online mode as shown below.
Parameters Configuration gk Add... [ Edit.. Delete Go to variable
Ex i T
GC-4DA-12 If0 Mapping pre-ssmn vPE
= ﬂ DeviceApplication.IOEL GOC43_Extern.GC_4DA_12
GC-4DA-12 [EC Objects = %% _AOD IOE Data ARRAY [0..3] OF REAL
4% _AOD_IOE Data[0] REAL
W R *p _AOD_IOE_Data[i] REAL
% _AOD_IOE Data[2] REAL
4% _AD_IOE Data[3] REAL
= "¢ _AD_IDE_ChannelStatus ARRAY [0..3] OF WORD
" _AO_IOE ChannelStatus[0] WORD
"% _AO_IOE_ChannelStatus[1] WORD
"% _AOQ_IOE_ChannelStatus[2] WORD
" _AO_IOE_ChannelStatus[3] WORD
"$ _IOEUnitStatus BYTE
Variables Data Type Description
IOE1. _AO_IOE_Data[0] REAL Holds analog output channel O data.
The table below provides channel data available when
Engineering Scaling is not enabled.
Channel Data Output Type
0 to 4000 0to 10 vVDC
-2000 to 2000 -10 to 10 VDC
0 to 4000 0to 20 mA
0 to 4000 4to 20 mA
In case if Engineering Scaling is enabled, channel data
holds value as per Min and Max values defined for
Engineering Scaling to generate proportional output
IOE1._AO_IOE_Data[1] REAL Holds analog output channell data.as explained for
_AO_IOE_Data[0]
IOE1._AO_IOE_Data[2] REAL Holds analog output channel2 data.as explained for
_AO_IOE_Data[0]
IOE1._AO_IOE_Data[3] REAL Holds analog output channel3 data.as explained for
_AO_IOE_Data[0]
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IOE1._AQ_IOE_ Channe ARRAY [0..3] Holds status of channels if Extended Settings is enabled.

IStatus OF WORD Each array element is assigned for individual channel
e.g._IOEA ChannelStatus|0] holds status of channel 0.

Details of bits of status word as follows

Bit No Details

0 Channel enable status

0 - Disabled
1 - Enabled

1 Channel configuration
0 - Valid
1 - Invalid

2 Channel data (written at _AO_IOE_Data[n] )
is out of range as defined by default resolution
or engineering scaling.

0: Data count valid
1: Data count invalid

3 Open circuit or short circuit detected at output

0 - No open circuit
1 - Open circuit

4-15 Reserved

IOE1._IOEUnitStatus BYTE This variable holds I/O extension unit state as follows

Bit No Details

0 No unit is fixed in /O slot or No unit is
detected in 1/O slot by CPU

1 Mismatch between configured unit and
attached unit in 1/O slot.

2 Configured unit is detected, and it is in
configuration state.

100 Configured unit is detected, configured
successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O
extension slot2 with IOE2. _<VariableName >.
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5.2 GC-2DA-12

This is 2 Channel analog voltage/current output extension unit that provides 12-bit
resolution. User can attach up to 2 I/O extension units on the back side of Main unit.

5.2.1 Specifications

Iltem Description

Number of outputs 2 channels voltage/current, non-isolated, 12-bit resolution

Output types Voltage Current
(individual channel is

software configurable) Oto10vDC | -10to +10VDC O0to20mA | 4to 20 mA
Input data 0 to 4000 -2000 to 2000 0 to 4000 0 to 4000
1-bit resolution 2.5 mv 5mVv 5 pA 5 pA
Overall At 25°C +0.3 +0.3 0.3 0.3
accuracy

(% of full scale) | At55°C 0.4 0.4 +0.4 +0.4
Load > 5 Kq 0 to 500 q
Unit updation time In sync with output scan

Output settling time 2ms

Isolation No isolation

Output protection Short circuit protection for voltage output

Unit supply 24 VDC (18 to 30 VDC)

Method of termination 2 nos. 8-pin terminal blocks, fixed, screw type

Status indication On LCD screen on Main unit

Dimensions (in mm) 61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams) 60

There is no connection to 8-pin terminal block located at upper side of 10 Extension Unit.

Page 85 of 285




52.2

Analog I/0 Extension Units

Wiring
I/O extension unit provides 3 terminals per channel Vo, lo and C. Voltage output is

generated between terminals Vo and C. Whereas current output is generated between
terminals lo and C.

Refer section Wiring, before wiring analog output devices to I/O extension unit.

A Itis recommended to use 2-core shielded twisted pair cable for carrying analog signal.

A Connect cable shield at extension unit end directly to a good quality earth in the control
panel. It is recommended to keep cable shield at sensor end unconnected.

A TheEarthing resistance should be 100 q or

The wiring diagram shows how to connect field output devices to extension unit. For an
example, channel 0 is configured for voltage output and channel 1 is configured for
current output.

There is no connection to 8-pin terminal block located at upper side of IO Extension
Unit.

08 09 1]0 1ﬂ 12 13 i4- 15

Q0 C)

—

A
P GC-2DA-12 2.

Analog Voltage/ Current Qutput

@@@@@@@@

00 01 02 03 04 05 06 07
L

Using voltage Using current
output v @ output

+

8- pin fixed terminal
block to connect 2
Analog output
channels ChO and Chl

—/

Figure 20: Wiring GC-2DA-12
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5.2.3 Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-2DA-12 consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102 slot.

To plug extension device GC-2DA-12 in selected slot, refer section Hardware
Configuration. After plugging GC-2DA-12, <Empty> slot is replaced by IOE1 (GC-
2DA-12) as shown below.

Devices > I X H I0E1 x

=g LseDoc -
= Device (Gca3) Parameters Configuration Channel 0 Channel 1 Channel 2 Channel 3

-l PLf: Loglc_ . GC-4DA-12 /O Mapping Cutput Type
=1L} Application
@ e
@ ImplicitoList
Imagepool Information
fiif) Library Manager Engineering Scaling
PLC_PRG (PRE)
= @ Task Configuration Enable Scaling 1
=g MairTask
& PLC_PRG
=¥ vIsU_TASK o =
@ VisuElems. Visu_Prg
Texttist 100 g 10 :
= Visualization Manager
TargetVisu
@ Home
O Keys_LEDs (Keys_LEDs) Click on fAl-QBA1lZ)GE
= [ 10Extensions (10Extensions) to view parameter
W [toE1 (Gc-4DA-12) ||| configuration, I/O mapping
£ <Empty> and IEC Objects of GC - 2DA 12.
= [ coMExtension (COMExtension)
‘ <Empty >
m Ethernet (Ethernet)

GC-4DA-12 IEC Ohjects {LETE L A e

Engineering scale Signal Scale

Similarly, after plugging GC-2DA-12 in slot2, <Empty> slot is replaced by IOE2 (GC-
2DA-12).
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5.2.3.1  Parameter Configuration
For parameters configuration of extension GC-2DA-1 2, c |l i ck ©G2DA-H2 W i
A Parameters Configuration.
Set individual channel parameters using
Oando6 Ch a i e |
As shown below, parameters configuration is explained for Channel 0.
Channel 0 cChannel 1 Channel 2 Channel 3
Qutput Type
Voltage 0 to 10V w @
Engineering Scaling
Enable Scaling | @
@ Engineering scale Signal Scale @
Min 0 : [i] : i
Max 100 : 10 : i
Sr.No. | Parameter Options Description
Analog Output configuration
1 Output Type Voltage 0 to 10V (Default) Selection for type of output as per
Voltage -10 to +10V application requirement.
Current 0 to 20mA
Current 4 to 20mA
Engineering scaling [Enable Scaling] applicable for all supported output types
2 Enable Scaling Enable/ Disable Check 6Enabled to
scaling to Channel 0.
3 Engineering For Voltage 0 to 10V output type, This parameter holds minimum and
scale Min: 0 V and Max: 10 V. -maximum values of output signal as
For Voltage -10 to +10V output type, per configured output type.
Min: -10 V and Max: 10V.
For Current 0 to 20mA output type,
Min: 0 mA and Max: 20 mA
For Current 4 to 20mA output type,
Min : 4 mA and Max : 20 mA
4 Signal scale Default values: User can set minimum and
Min: 0 and Max: 100 maximum values of engineering
Supported range: -64000.0 to 64000.0 | Scaling as per application
for both Min- Max settings requirement.
This parameter in not editable
Similarly, user can configur e Clpakrldmeaser s

shown above.
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5.2.3.2 1/O Mapping
Click on GC-2DA-12 1/0 Mapping tab to view input as shown below.

Parameters Configuration Find Filter Show all ~ 4k Add FB for IO channel... = Go to instance
| C4DA-12 70 Mapping Variable Mapping  Channel Address Type Default Value  Unit Description
=M _IOE1StatusWord L] Statusiord @ caIwiz WORD L] Status

GC-4DA-12 IEC Objects #p _IOE1CHOOK @ CHOOK %I%12,0 BOOL FALSE

 _IOE1CH10K @ CH10K %Ix12.1 BOOL FALSE
Information *p _IOE1CHZOK L] CH20K %IX12.2 BOOL FALSE

4p _IOE1CH3OK (] CH30K %IX12.3 BOOL FALSE

] Reserved %I%12.4 BOOL FALSE

RJ Reserved %IX12.5 BOOL FALSE

4 Reserved %IX12.6 BOOL FALSE

*p _IOE1No24V L] No24v %IX12.7 BOOL FALSE

= " _IOF iControlWord ) Controliord (@ %eQW12 WORD 0 Contral

"% _IOE1CHOENable (] CHOEnable %QX12.0 BOOL FALSE

" _IOE1CH1Enable L] CH1Enable %QX12.1 BOOL FALSE

" _IOE1CH2Enable L] CH2Enable %QX12.2 BOOL FALSE

"$ _IOE1CH3Enable (] CH3Enable %WQX12.3 BOOL FALSE

g Reserved WOQN12.4 BOOL FALSE

i Reserved %OX125 BOOL FALSE

] Reserved %QK126 BOOL FALSE

g Reserved %QN12.7 BOOL FALSE

‘ Reset mapping Always update variables: |Use parent device setting ~

@ = Create new variable % = Mapto existing variable

Bus cyde options
Bus cycle task Use parentbus cyde setting  ~

For individual output, symbolic name is _IOE A CHOOK and address is %IX12.0. The
table below provides the details of I/O bits related to GC-2DA-12.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

) Address o
I/O Variables Description
101 Slot 102 Slot
_IOE A StatusWord.
_IOEA CHOOK %I1X12.0 %IX14.0 TRUE:
- Respective channel is enabled and healthy.
- FALSE:
_IOEACH10K %IX12.1 %IX14.1 - Respective channel is disabled.
- Open circuit or short circuit detected at output
_IOEA No24Vv %I1X12.7 %IX14.7 TRUE:
- Unit supply absent
- Unit supply polarity reversed
- Unit supply below specified 18 VDC
_|OEA ControlWord.
_IOEA CHOEnable %QX12.0 %QX14.0 TRUE
- Enable individual output channel.
_IOEA CH1Enable %QX12.1 %Qx14.1 | TALSE:
- Disable individual output channel
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| IGC@DA-12IECObjects6 t ab, user can moni t-2DA-1%2ilmr i abl es
online mode as shown below.
Parameters Configuration gk Add... [& Edit... Delete Go to variable
GC-4DA-12 If0 Mapping Expre-ssmn Type
= ﬂ DeviceApplication.IOEL GOC43_Extern.GC_4DA_12
GC-4DA-12 IEC Objects = %% _AOD IOE Data ARRAY [0..3] OF REAL
4% _AOD_IOE Data[0] REAL
Information 4% _AD_IOE_Data[1] REAL
% _AD_IOE_Data[2] REAL
4% _AD_IOE Data[3] REAL
= "¢ _AD_IDE_ChannelStatus ARRAY [0..3] OF WORD
R# _AO_IOE_ChannelStatus[0] WORD
"% _AO_IOE_ChannelStatus[1] WORD
"% _AOQ_IOE_ChannelStatus[2] WORD
" _AO_IOE_ChannelStatus[3] WORD
"$ _IOEUnitStatus BYTE
Variables Data Type Description
IOE1._AQ_IOE_Data[0] REAL Holds analog output channel 0 data.

The table below provides channel data available when
Engineering Scaling is not enabled.

Channel Data Output Type

0 to 4000 O0to 10 VDC
-2000 to 2000 -10to 10 VDC

0 to 4000 0to 20 mA

0 to 4000 4t0 20 mA

In case if Engineering Scaling is enabled, channel data
holds value as per Min and Max values defined for
Engineering Scaling to generate proportional output

IOE1._AO_IOE_Data[1] REAL Holds analog output channell data.as explained for

_AO_IOE_Data[0]
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IOE1._AQ_IOE_Channel
Status

ARRAY [0..1]
OF WORD

Holds status of channels if Extended Settings is enabled.
Each array element is assigned for individual channel

e.g._IOEA ChannelStatus[0]

holds status of channel 0.

Details of bits of status word as follows

Bit No

Details

0

Channel enable status

0 - Disabled
1 - Enabled

Channel configuration
0 - Valid
1 - Invalid

Channel data (written at _AO_IOE_Data[n] )
is out of range as defined by default resolution
or engineering scaling.

0: Data count valid
1: Data count invalid

Open circuit or short circuit detected at output

0 - No open circuit
1 - Open circuit

4-15

Reserved

IOE1._IOEUnitStatus

BYTE

This variable

holds I/O extension unit state as follows

Bit No

Details

0

No unit is fixed in /O slot or No unit is
detected in 1/O slot by CPU

Mismatch between configured unit and
attached unit in 1/O slot.

Configured unit is detected, and it is in
configuration state.

100

Configured unit is detected, configured
successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O
extension slot2 with IOE2. _<VariableName >.
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53.1

Specifications

Number of outputs

Analog I/0 Extension Units

This is 1 Channel analog voltage/current output extension unit that provides 12-bit
resolution. User can attach up to 2 I/O extension units on the back side of Main unit.

Iltem Description

1 channel voltage/current, non-isolated, 12-bit resolution

Output types Voltage Current
(individual channel is

software configurable) Oto10vDC | -10to +10VDC O0to20mA | 4to 20 mA
Input data 0 to 4000 -2000 to 2000 0 to 4000 0 to 4000
1-bit resolution 2.5 mv 5mVv 5 pA 5 pA
Overall At 25°C +0.3 +0.3 0.3 0.3
accuracy

(% of full scale) | At55°C 0.4 0.4 +0.4 +0.4
Load > 5 Kq 0 to 500 q
Unit updation time In sync with output scan

Output settling time 2ms

Isolation No isolation

Output protection

Short circuit protection for voltage output

Unit supply

24 VDC (18 to 30 VDC)

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen on Main unit

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60
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5.3.2 Wiring

I/O extension unit provides 3 terminals per channel Vo, lo and C. Voltage output is
generated between terminals Vo and C. Whereas current output is generated between
terminals lo and C.

Refer section Wiring, before wiring analog output devices to I/O extension unit.

It is recommended to use 2-core shielded twisted pair cable for carrying analog signal.

Connect cable shield at extension unit end directly to a good quality earth in the control
panel. It is recommended to keep cable shield at sensor end unconnected.

should be 100 q or

TheEarthing resistance

The wiring diagram shows how to connect field output devices to extension unit. For an
example, in figure 21, channel 0 is configured for voltage output and in figure 22,
channel 0 is configured for current output.

There is no connection to 8-pin terminal block located at upper side of IO Extension

Unit.

——

|

0808 10 1M 12 13 14 15

22020222 O

GC-1DA-12
| Analog Voltage/ Current Output | 8- pm fixed
[voo[1oo] co[ @ T @ T e Teaa]ov] terminal block
to connect
I: © Analog output
00 01 02 03 04 05 06 07 channel Cho

-
()

Figure 21: Wiring GC-1DA-12

i

Using voltage
output
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Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-1DA-12 consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102 slot.

To plug extension device GC-1DA-12 in selected slot, refer section Hardware
Configuration. After plugging GC-1DA-12, <Empty> slot is replaced by IOE1 (GC-

1DA-12) as shown below.

Devices >~ 0 X

=g LseDoc
= m Device (GC43)
=20 pLC Logic

=1L} Application
@ e
@ ImplicitoList
Imagepool
m Library Manager
PLC_PRG (PRG)

= @ Task Configuration
= @ MainTask
& PLC_PRG
=¥ vIsU_TASK
@ VisuElems. Visu_Prg
Texttist
= Visualization Manager
TargetVisu

@ Home

(O Keys_LEDs (Keys_LEDs)

= m IOExtensions (IOExtensions)

-

M [10E1 (GC4DA-12)

: <Empty >
= [ coMExtension (COMExtension)
‘ <Empty >
m Ethernet (Ethernet)

H I0E1 x -
Parameters Configuration Channel 0 Channel 1 Channel 2 Channel 3
GC-4DA-12 Ij0 Mapping Cutput Type

GC-4DA-12 IEC Ohjects {LETE L A e

Information
Engineering Scaling

Enable Scaling 1

Engineering scale Signal Scale
min P : - v
Max 100 = 10 =%

Click on fAl-QBA1lZ)GE
to view parameter

configuration, 1/0O mapping

and IEC Objects of GC - 1DA 12.

Similarly, after plugging GC-1DA-12 in slot2, <Empty> slot is replaced by IOE2 (GC-

1DA-12).
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5.3.3.1  Parameter Configuration

For parameters configuration of extension GC-1DA-1 2, c |l i ck OolDA-H2¥ i

A Parameters Configuration.

Set individual channel
00 .

parameters using

As shown below, parameters configuration is explained for Channel 0.

Channel 0 channel 1 Channel 2 Channel 3

Qutput Type

Voltage 0 to 10V w @

Engineering Scaling
Enable Scaling | @

@ Engineering scale Signal Scale @

- i -

Min - - < - v
Max 100 : 10 : i
Sr.No. | Parameter Options Description

Analog Output configuration

1 Output Type Voltage 0 to 10V (Default)
Voltage -10 to +10V
Current 0 to 20mA
Current 4 to 20mA

Selection for type of output as per
application requirement.

Engineering scaling [Enable Scaling] applicable for all supported output types

For Voltage -10 to +10V output type,
Min: -10 V and Max: 10V.

For Current 0 to 20mA output type,
Min: 0 mA and Max: 20 mA

For Current 4 to 20mA output type,
Min : 4 mA and Max : 20 mA

2 Enable Scaling Enable/ Disable Check 6Enabled to
scaling to Channel 0.
3 Engineering For Voltage 0 to 10V output type, This parameter holds minimum and
scale Min: 0 V and Max: 10 V. -maximum values of output signal as

per configured output type.

4 Signal scale Default values:
Min: 0 and Max: 100

Supported range: -64000.0 to 64000.0
for both Min- Max settings

User can set minimum and
maximum values of engineering
scaling as per application
requirement.

This parameter in not editable
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5.3.3.2 1/O Mapping
Click on GC-1DA-12 1/0 Mapping tab to view input as shown below.

Parameters Configuration Find Filter Show all ~ 4k Add FB for IO channel... = Go to instance
| C4DA-12 70 Mapping Variable Mapping  Channel Address Type Default Value  Unit Description
=M _IOE1StatusWord L] Statusiord @ caIwiz WORD L] Status

GC-4DA-12 IEC Objects #p _IOE1CHOOK @ CHOOK %I%12,0 BOOL FALSE

 _IOE1CH10K @ CH10K %Ix12.1 BOOL FALSE
Information *p _IOE1CHZOK L] CH20K %IX12.2 BOOL FALSE

4p _IOE1CH3OK (] CH30K %IX12.3 BOOL FALSE

] Reserved %I%12.4 BOOL FALSE

RJ Reserved %IX12.5 BOOL FALSE

4 Reserved %IX12.6 BOOL FALSE

*p _IOE1No24V L] No24v %IX12.7 BOOL FALSE

= " _IOF iControlWord ) Controliord (@ %eQW12 WORD 0 Contral

"% _IOE1CHOENable (] CHOEnable %QX12.0 BOOL FALSE

" _IOE1CH1Enable L] CH1Enable %QX12.1 BOOL FALSE

" _IOE1CH2Enable L] CH2Enable %QX12.2 BOOL FALSE

"$ _IOE1CH3Enable (] CH3Enable %WQX12.3 BOOL FALSE

g Reserved WOQN12.4 BOOL FALSE

i Reserved %OX125 BOOL FALSE

] Reserved %QK126 BOOL FALSE

g Reserved %QN12.7 BOOL FALSE

‘ Reset mapping Always update variables: |Use parent device setting ~

@ = Create new variable % = Mapto existing variable

Bus cyde options
Bus cycle task Use parentbus cyde setting  ~

For individual output, symbolic name is _IOE A CHOOK and address is %IX12.0. The
table below provides the details of I/O bits related to GC-1DA-12.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

) Address o
1/0 Variables Description
101 Slot 102 Slot
_IOEA StatusWord.
_IOEA CHOOK %I1X12.0 %IX14.0 TRUE:
- Respective channel is enabled and healthy.
FALSE:
- Respective channel is disabled.
- Open circuit or short circuit detected at output
_IOEA No24Vv %I1X12.7 %IX14.7 TRUE:
- Unit supply absent
- Unit supply polarity reversed
- Unit supply below specified 18 VDC
_IOEA Controlword.
_IOEA CHOEnable %QX12.0 %QX14.0 TRUE
- Enable individual output channel.
FALSE:
- Disable individual output channel
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5.3.3.3 |IEC Objects

| MGC-ADA-12 IEC Objects6tab, user can monitor variables related to GC-1DA-12 in
online mode as shown below.

Parameters Configuration gk Add... [& Edit... Delete Go to variable
Expression Type
GC-4DA-12 If0 Mapping "
= ﬂ DeviceApplication.IOEL GOC43_Extern.GC_4DA_12
GC-4DA-12 IEC Objects = %% _AOD IOE Data ARRAY [0..3] OF REAL
4% _AOD_IOE Data[0] REAL
TR 4% _AO_IOE_Data[1] REAL
% _AD_IOE_Data[2] REAL
4% _AD_IOE Data[3] REAL
= "¢ _AD_IDE_ChannelStatus ARRAY [0,.3] OF WORD
R# _AO_IOE_ChannelStatus[0] WORD
"% _AO_IOE_ChannelStatus[1] WORD
"% _AOQ_IOE_ChannelStatus[2] WORD
" _AO_IOE_ChannelStatus[3] WORD
"$ _IOEUnitStatus BYTE
Variables Data Type Description
IOE1._AQ_IOE_Data[0] REAL Holds analog output channel 0 data.

The table below provides channel data available when
Engineering Scaling is not enabled.

Channel Data Output Type

0 to 4000 0to 10 VDC
-2000 to 2000 -10to 10 VDC

0 to 4000 0 to 20 mA

0 to 4000 4t0 20 mA

In case if Engineering Scaling is enabled, channel data
holds value as per Min and Max values defined for
Engineering Scaling to generate proportional output
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IOE1._AO_IOE_Channe WORD Holds status of channels if Extended Settings is enabled.
IStatus Each array element is assigned for individual channel
e.g._IOEA ChannelStatus|0] holds status of channel 0.
Details of bits of status word as follows
Bit No Details
0 Channel enable status
0 - Disabled
1 - Enabled
1 Channel configuration
0 - Valid
1 - Invalid
2 Channel data (written at _AO_IOE_Data[n] )

is out of range as defined by default resolution
or engineering scaling.

0: Data count valid
1: Data count invalid

3 Open circuit or short circuit detected at output

0 - No open circuit
1 - Open circuit

4-15 Reserved

IOE1._IOEUnitStatus BYTE This variable holds I/O extension unit state as follows
Bit No Details
0 No unit is fixed in I/O slot or No unit is

detected in 1/O slot by CPU

1 Mismatch between configured unit and
attached unit in 1/O slot.

2 Configured unit is detected, and it is in
configuration state.

100 Configured unit is detected, configured
successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O
extension slot2 with IOE2. _<VariableName >.
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54 GC-4A-12

This is mixed analog I/0 extension unit that provides 2 Ch., 16-bit, analog voltage/
current input and 2 Ch., 12-bit, analog voltage/ current output. User can attach up to 2
I/O extension units that can be fixed in 101 slot and 102 slot to the Main unit.

5.4.1 Specifications

Iltem Description

Analog Input

2 channels voltage/current input, single ended/ differential,

Number of input channels non-isolated, 16-bit resolution

Input types Voltage Current

(User configurable) 0to 10 VDC +10 VDC 01020 MA | 4t0 20 mA
Output data 0 to 64000 | -32000 to 32000 0 to 64000

1-bit Resolution 0.15mV 0.3 mV 0.3 pA 0.3 pA
*Overall At 25°C +0.1 +0.1 +0.2 +0.2
accuracy

(% of full scale) | At 55°C +0.3 +0.3 +0.4 +0.4
Input impedance 1 Mq 124 q

[[(2 x Cyclic interval) + Channel Conversion Time] x Number of
Channels Enabled] + (Time constant x 10)

[[(2 x Cyclic interval) + Channel Conversion Time] x Number of
Channels Enabled] x No. of averaging samples.

**Channel updation time

Absolute maximum input | +30 VDC/ 30 mA

Open circuit detection For 4 to 20mA input type

Channel Protection PTC for over current protection for current input up to 100 mA.
Isolation No isolation from internal logic

Method of termination 2 nos. 8-pin terminal blocks, fixed, screw type

Connection terminals lin, Vin and Cn for each analog input channel

* Overall accuracy mentioned is applicable for digital filter setting of 50 msec.

** Channel updation time depends on digital filter time constant setting and number of averaging samples.
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Item Description

Analog Output

Number of output 2 channels voltage/current output, non-isolated, 12-bit

channels resolution
Output types Voltage Current
(User configurable) 0to 10 VDC +10VDC | 0to20mA | 4to20 mA
Input data 0 to 4000 -2000 to 2000 0 to 4000
1-bit Resolution 2.5 mv 5mvVv 5 pA 5 pA
Overall At 25°C +0.05 +0.05 +0.05 +0.05
accuracy
(% of full scale) | At55°C +0.1 +0.1 +0.1 +0.1
Channel updation time In sync with cyclic interval
Output settling time 2 msec typically
Vol tage output: 5 K
Output load g P q
Current output: to 500 q

Open circuit detection Supported

Channel Protection Short circuit protection for voltage output

Connection terminals Von, lon and Cn for analog output channel

18 to 30 VDC
at terminals +24V and 0V

Unit supply

No 24V detection
Reverse polarity protection

61.5 (W) x 75 (H) x 24.5 (D)
60

Unit supply protection

Dimensions (in mm)

Weight (in grams)

Wiring
I/0 extension unit provides 3 terminals for individual input channel and output channel
as below.
1. For Analog inputs, unit provides 3 terminals per channel lin, Vin and Cn.

- Voltage input is connected between terminals Vin and Cn.

- Current input is connected between terminals lin and Cn with and Vin and lin
connected together externally.

2. For Analog outputs, unit provides 3 terminals per channel Von, lon and Cn.
- Voltage output is generated between terminals Von and Cn.

- Current output is generated between terminals lon and Cn.

3. External 24 VDC supply is required for analog output. It is connected between
terminals +24V and 0V.

Page 100 of 285




Analog I/0 Extension Units

The wiring diagram shows how to connect field input devices to I/O extension unit.
For an example, for analog inputs, channel 0 is connected to current input and
channel 1 is connected to voltage input.

For analog outputs, channel 0 is connected for voltage output and channel 1 is
connected for current output.

External unit supply is connected between terminals +24V and 0V.

Refer section Wiring, before wiring analog input sensors and actuators to 1/0
extension unit.

A Itis recommended to use 2-core shielded twisted pair cable for carrying analog signal.

A Connect cable shield at I/O extension unit end directly to a good quality earth. It is
recommended to keep cable shield at sensor end unconnected.

A The Earthing resistanceshoul d be 100 q or | ess.
Current Voltage
input input
_:(_/- I\_
11 12 13 4 15
E 22,0
l:ln
=] =
=]
[ GC-4A-12 oy ]
=] L=
No over voltage
[ve0[1o0 [G0 [Vo1[lot [ 1 24 0V | protection provided
for external 24VDC
E g@ 02 03 04 05 %Q @ module supply
= :'\_—
Voltage Current
output output

Figure 20: Wiring GC-4A-12
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5.4.3 Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.

GC-4A-12 consumes %IB12, %IB13, %QB12, %QB13 when fixed in 101 slot and %IB14,
%IB15, %QB14, %QB15 when fixed in 102 slot.

To plug extension device GC-4A-12 in selected slot, refer section Hardware
Configuration. After plugging device GC-4A-12, <Empty> slot is replaced by IOE1
(GC-4A-12) and as shown below.

Devices >~ & X | H TOF1 x -
=[5 GC-44-12 TestFraject -
2 [ [pevis (5c43) | Parameters Configuration Analog Input  Analog Output
=Bl PLC Logic ot Channel 0 Channel 1
" -] appin
= £} Application /2 Mapping Input Type

@ on GC-4A-12 [EC Objects
@ ImpiicitioList Valtage 0 to 10V ~
Imagepool Infarmation
m Library Manager
PLC_PRG (PRG) Fitering

=-[B4 Task Configuration
=58 MainTask Filter Type Digital filter -

&) PLC_PRG
=-g8 VISU_TASK Mo. of averaging sample 4
&) VisuElems.Visu_Prg

) Textlist Filter Time Constant 50 S ms

= @) visualization Manager

Targetiisu

&) Home Frnineerinn Sealing

Qe Cl i ck on Ml -GEL2(

-@ 2 omrele =™ to view /O mapping and ing =
£ <emotys IEC ObjECtS of GC -4A- 12. Signal Scale Engineering scale
=-[f) coMmExtension (COMExtension) o = o =
L <Emptys min = :
[ Ethernet Ethernet) Max 10 v 100 :

Similarly, for slot2, after plugging GC-4A-12, <Empty> slot is replaced by
IOE2 (GC-4A-12).
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5.4.3.1 Parameter Configuration

For parameters configuration of GC-4A-12,doublec | i ¢ k o HOEH(EQ-4A€l?) o

A Parameters Configuration.

For analog inputs, set individual channelp ar amet er s AnddogInmtAt abs 6
6Chanmedl6 Ch@anidvel Par ameters conf i gWldmatl iogn lingp ud x p |
A 6 Ch a n ragshowaf lgelow.

Analog Input  Analog Output
Channel 0 Channel 1
Input Type

Filtering

Filter Type Digital filter ~ @
Mo. of averaging sample 4 @
ms@

Voltage 0 to 10V v
Filter Time Constant 50 <

Engineering Scaling

Enable Scaling O @
@ Signal Scale Engineering scale @

Min o v o -

T v o0 -

E

Sr. No. Parameter Options Description

Analog Input configuration

1 Input type Voltage 0 to 10V (Default) Selection for type of input as per
Voltage -10 to +10V application requirement.

Current 0 to 20mA
Current 4 to 20mA

2 Filter type No Filter Selection for signal conditioning by
Averaging software filtering

Digital Filter (Default)

3 No. of averaging | 4 (Default) For filter type as
sample ) select number of averaging samples
using drop-down.
16
32
4 Filter time Default value: 50 ms For filter type as

constant set filter time constant in msec.

Supported range: 10 to 5000 ms
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Engineering scaling [Enable Scaling] applicable for all supported input types

5 Enable Enable/ Disable Check O6Enabled to ap
scaling scaling. to Channel 0.
6 Signal scale | For Voltage 0 to 10V input type, This parameter holds minimum and
Min: 0 V and Max: 10 V. maximum values of input signal as per
For Voltage -10 to +10V input type, configured input type.
Min: -10 V and Max: 10 V. This parameter in not editable
For Current 0 to 20mA input type,
Min: 0 mA and Max: 20 mA
For Current 4 to 20mA input type,
Min: 4 mA and Max: 20 mA
7 Engineering Default values: User can set minimum and maximum
scale Min: 0 and Max: 100 value of engineering scaling as per

Supported range: -64000.0 to
64000.0 for both Min- Max settings

application requirement.

Sensor Fault/ Open circuit value [applicable only for 4 to 20 mA input type]

8 Sensor 0 Holds zero value
Fault/Open ;
circuit vglue Maximum Value Holds maximum value of range
Minimum Value Holds mini | f
Last Value olds minimum value of range
Holds valid count for the input channel
before sensor fault or open circuit
occurrence.
Similarly, user can configur e Clpaeldéuweerer s

t a Bnaldg Inputbas shown above.
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For analog outputs, set individual cAannel par a
6Channel 06 and 6Channel 16. Parameters configu
OutputA 6Channel 06 as shown bel ow.
Analog Input  Analog Output
Channel 0 Channel 1
Qutput Type
Voltage 0 to 10V ~ @
Engineering Scaling
Enable Scaling O @
@ Engineering scale Signal Scale @
min - ° s 0 v
Max 100 : 10 : v
Sr. No. Parameter Options Description
Analog Output configuration
1 Output Type Voltage 0 to 10V (Default) | Selection for type of output as per
Voltage -10 to +10V application requirement.

Current 0 to 20mA
Current 4 to 20mA

Engineering scaling [Enable Scaling] applicable for all supported output types

2 Enable Scaling Enable/ Disable Check O6Enabled to app
to Channel 0.
3 Engineering scale For Voltage 0 to 10V This parameter holds minimum and -
output type, maximum values of output signal as per
Min: 0 V and Max: 10 V. configured output type.
For Voltage -10 to +10V
output type,

Min: -10 V and Max: 10V.

For Current 0 to 20mA
output type,

Min: 0 mA and Max: 20
mA

For Current 4 to 20mA
output type,

Min : 4 mA and Max : 20
mA

4 Signal scale Default values: User can set minimum and maximum values
Min: 0 and Max: 100 of engineering scaling as per application

Supported range: - requirement.
64000.0 to 64000.0 for This parameter in not editable
both Min- Max settings

Similarly, user can configure parameters for Channel 1 using tab éChannel 16 under
t aBnaldg Outputdé as shown above.
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1/0 Mapping
OnGWAA-12 /O mappingd t ab, | ist of I/ O variabl

To view I/O mapping, double click on IOE1 (GC-4A-12) A GC-4A-12 /O Mapping
as shown below.

Find Filter Show all ~ dh Add FEB for 10 channel... Go to instance )
Variable Mapping  Channel Address Type Default Value  Unit Description
=-%p IOE1Statusiord % StatusWord @ sawiz  WORD 2£0000000000000000 Status

* _IOE1AICHOOK @ AICHOOK %IN12.0 BO0L FALSE
* ICEAICHIOK @ AICHIOK %IX12.1 Bo0L FALSE
h Reserved %IN12.2 BOOL FALSE
b Reserved HIX12.3 BOOL FALSE
*» Reserved %lx12.4 Bo0L FALSE
h Reserved %IX12.5 BOOL FALSE
* _IOE1ADCFault @ ADCFault %IN12.6 BO0L FALSE
*» Reserved %lx12.7 Bo0L FALSE
#p _IOE1AOCHOOK $  AOCHOOK %IX13.0 BOOL FALSE
* _IOE1AOCHIOK @ AOCHIOK X131 BO0L FALSE
*» Reserved %lX13.2 Bo0L FALSE
h Reserved %IX13.3 BOOL FALSE
b Reserved IX13.4 BOOL FALSE
* Reserved %IX13.5 Bo0L FALSE
*» Reserved %IX13.6 Bo0L FALSE
Hp _IOEINo24V $ Mo %137 BOOL FALSE
= "% _1oE1Controlword %  Conmoiord (@ %qwiz  worD 220000000000000000 Control
"% _IOE1AICHDEnable @ AICHDEnsble  %QX12.0 Bo0L FALSE
"% _IOE1AICH1Enable @ AICHIEnable  %OX121 BOOL FALSE
"% Reserved %WQH122 BO0L FALSE
"® Reserved %QXIL3 Bo0L FALSE
KJ Reserved %OK12.4 BOOL FALSE
"% Reserved %QNIZS BO0L FALSE
"® Reserved RQKILE Bo0L FALSE
KJ Reserved %OK12T BOOL FALSE
"% _IOE1AOCHDENabl2 @ AOCHOEnzble  %QX13.0 BO0L FALSE
"% _IOE1AOCH 1Enable @ AOCHIEnable  %QX13.1 Bo0L FALSE
KJ Reserved %OK13.2 BOOL FALSE
"% Reserved %QN13.3 BO0L FALSE
"® Reserved %QX13.4 Bo0L FALSE
KJ Reserved %OK135 BOOL FALSE
) Reserved %QX13.6 BOOL FALSE
"% Reserved %QN13.7 BO0L FALSE

‘ Reset mapping Always update variables: |Use parent device setting
% = Create new variable % =Mapto ssting varizble
Bus cyde options
Bus cycle task Use parent bus cyde setting  ~

Default configuration provides pre-defined symbolic naming for each input and
output. There is no other configuration required.

For channel 0, symbolic name is _| OE1AICHOEnable and address is %IX12.0.
for output Q00, symbolic name is _DO IOE1_0 and address is %QX12.0.
Prefix is _DO . Text IOE1_0 indicates that unit is fixed in 101 slot and output is Q00.

User can change the name as e.g. MOTORAfter selecting output and clicking on
respective highlight.

The table below provides the details of 1/O bits related to GC-8ET-ESS.
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The table below provides the details of 1/O bits related to GC-4A-12.
A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

I/O Variables

Address

101 Slot

102 Slot

Description

_lOE A StatusWord.

_lIOEA Al CHOOK

%IX12.0

%IX14.0

_IOEA Al CH10K

%IX12.1

%I1X14.1

TRUE:

- Respective input channel is enabled
and healthy.

FALSE:

- Respective input channel is disabled.

- Open circuit for 4 to 20 mA current
input type

_IOE A ADCFault

%IX12.6

%IX14.6

TRUE: On-board ADC is faulty.
FALSE: On-board ADC is healthy.

_IOEA AOCHOOK

%IX13.0

%IX15.0

_IOEA AOCH10K

%IX13.1

%IX15.1

TRUE:

- Respective output channel is enabled
and healthy.

FALSE:

- Respective output channel is
disabled.

- Open circuit for 4 to 20 mA current
output type

_lIOEA No24V

%IX13.7

%IX15.7

TRUE:

- External 24Vdc supply is not
connected to unit.

- External 24Vdc supply is connected
but in reverse polarity.

- External DC supply connected is
below 18Vdc.

FALSE:

- External 24Vdc supply connected to
the unit is healthy

_IOEA ControlWord.

_IOEA Al CHOEnable

%QX12.0

%QX14.0

_IOEA Al CH1Enable

%QX12.1

%QX14.1

_IOEA AOCHOEnNable

%QX13.0

%QX15.0

_IOEA AOCH1Enable

%QX13.1

%QX15.1

TRUE
- Enable respective channel through
IO Mapping tab.

FALSE: Disable respective channel
through 10 Mapping tab.
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5.4.3.3 |EC Objects

On 645321 EC Obj ect s 6 mdanitobvariahles mlated doaGL-4A-12 in
online mode as below.

Parameters Configuration 4k Add.. [& Edit... Delete Go to variable
Expression Type
GC-44-12 IfO Mapping )
= ﬂ Device.Application.JOEL GOC43_Extern.GC_4A_12
GC-4A-12 IEC Objects = ™y _A0_IOE Data ARRAY [0.. 1] OF REAL
4% _AO_IOE Data[0] REAL
Information % _AO_IOE_Data[1] REAL
= "% _AI_IOE Data ARRAY [0..1] OF REAL
"& _AL IOE Data[0] REAL
F& _AL IOE Data[1] REAL
= "% _IOE ChannelStatus ARRAY [0..3] OF WORD

" _IOE_ChannelStatus[0] WORD
" _IOE_ChannelStatus[1] WORD
"% _IOE_ChannelStatus[2] WORD
"% _IOE_ChannelStatus[3] WORD

"% _IOEUnitState BYTE
Variables Data Type Description
IOE1. _Al_IOE_ Datal0] REAL Holds analog input channelO data.

The table below provides channel data available when
Engineering Scaling is not enabled.

Input Type Channel Data
0to 10 VDC 0 to 64000
-10 to +10 VDC -32000 to 32000
0to 20 mA 0 to 64000
4 to 20 mA 0 to 64000

In case if Engineering Scaling is enabled, channel data
holds value as per Min and Max values defined for
Engineering Scaling.

IOE1l. _Al_IOE_ Data] 1] | REAL Holds analog input channell data.as explained for
_Al_IOE_Data[0]

IOE1._AO_IOE_Data[0] REAL Holds analog output channelO data.

The table below provides channel data available when
Engineering Scaling is not enabled.

Channel Data Output Type
0 to 4000 0to 10 VDC
-2000 to 2000 -10 to +10 VDC
0 to 4000 0to 20 mA
0 to 4000 4t0 20 mA
IOE1._AO_IOE_Data[1] REAL Holds analog output channell data.as explained for

_AO IOE_Data[0]
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IOE1. _IOE_ChannelStatus ARRAY [0..3] | Each array element is assigned for individual channel
OF WORD e.g._lOEA ChannelStatus[0] holds status of channel 0.

Array location 0 and 1 holds status of analog input channel 0
and channel 1.

Array location 2 and 3 holds status of analog output channel
0 and channel 1.

Details of bits of status word as follows

Bit No Details
0 Channel enable status
0 - Disabled
1 - Enabled
1 Reserved
2 Open circuit or sensor fault status

0 - No open circuit / Sensor fault
1 - Open circuit detected at channel

3 If channel data is out of range, as defined by
basic resolution or engineering scaling, then,
0: Data count valid

1: Data count invalid

4-15 Reserved

IOE1._IOEUnitState BYTE This variable holds I/O extension unit state as follows
Bit No Details
0 No unit is fixed in I/O slot or No unit is detected
in 1/0 slot by CPU
1 Mismatch between configured unit and attached

unit in I/O slot.

2 Configured unit is detected, and it is in
configuration state.

100 Configured unit is detected, configured
successfully and is in running condition.

Similarly, user can access IEC objects of /O extension unit configured in 1/0O extension slot2 with
IOE2.< VariableName >.
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5.5 GC-4UAD-10

This is 4 Ch. analog voltage/ current/ 3-wire PT100 input extension unit that provides
12-bit resolution. User can attach 2 1/0O extension units on the back side of Main unit.

5.5.1 Specifications

Item Description

4 channels voltage/current/ 3-wire PT100 (385),

Number of inputs . . . .
single ended, non-isolated, 12-bit resolution

Input types Voltage Current 3-Wire PT100
(Configurable through DIP

switch setting on unit 0to 10 VDC 010 20 mA -50 to 150°C
backside)

Output data 0 to 4000 0 to 4000 -50.0 to 150.0
1-bit Resolution 2.5 mVv 5pA 0.24°C
Overall accuracy At 25°C +0.3 +0.3 +0.4

(% of full scale)

At 55°C +0.4 +0.4 *1.5
Input impedance 1 Mq 135q Not applicable
Sensor excitation Not applicable 1 mA

Lead wire resistance Not applicable 20 max . per

Refer section 17.Appendix A 17.1 Updation time for Analog

Unit updation time input, in this manual

Absolute maximum input +30 VDC/ 30 mA

Isolation No isolation

Method of termination 2 nos. 8-pin terminal blocks, fixed, screw type
Dimensions (in mm) 61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams) 60

Accuracy is measured with default filter time of 50 msec.

NOTE

Unit offers 12-bit resolution when used with GOC whereas it offers 10-bit resolution when
used with GOC35.
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For each analog input channel, 4-DIP switch settings are provided for input type
selection, which is placed on the back side of extension unit.

DIP switch settings

mput | 1 | 2 | 3 | a4 [5 |6 |7 |8
Type Ch1/ ch3 Cho/ Ch2

3wire [ON [oN |oFF |oFF [oN  |oN  |oFF |oFF
PT100

(385)

Voltage |OFF [oFr |oN  [oFr |oFr |oFr [oN  |oFF
curent [oFr |orf |oFr [oN  |orr orr [orF |on

NOTE

For any other undefined settings of DIP switch, for all input types (3-wire PT100, voltage,
current) channel data holds maximum count of respective configured input type.

User should ensure that DIP switch settings are set as per input type configuration
through CoDeSys application i.e. using configuration parameters of GC-4UAD-10. In
case of mismatch or invalid setting, channel data behavior will be as explained in the

table below
Input Type DIP Switch Behaviour of analog input channel
configuration through setting
Tool
0to 10V Current [0 to 20 mA] Channel data holds minimum count of
configured input type
PT 100 [-50° to 150°C] [ Channel holds maximum count of
configured input type
Any other setting g puttyp
0 to 20mA Voltage [0 to 10 VDC] Channel holds minimum count of
configured input type
PT 100 [-50° to 150°C] | Channel holds maximum count of
configured input type
Any other setting g puttyp
3-wire PT 100 Current [0 to 20 mA] Channel holds minimum count of

[-50° to 150°C]

configured input type

Voltage [0 to 10 VDC]

Any other setting

Channel holds maximum count of
configured input type
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5.5.2  Wiring

I/O extension unit provides 4 terminals per channel CS, V, | and C.

1. Voltage input is connected between V and C.
2. Current input is connected between | and C.

3. 3-wire PT100 sensor is connected between V and C with lead compensation cable
connected to CS.

The wiring diagram shows how to connect field input devices to I/O extension unit.
For an example, channel 0 is connected to voltage input, channel 2 is connected to
current input and channel 3 is connected to 3-wire PT100 sensor.

Refer section Wiring, before wiring analog input sensors to I/O extension unit.

A Itis recommended to use 2-core shielded twisted pair cable for carrying analog signal.
A For analog sensors, PT100 sensors, use cable provided/recommended by the sensor
manufacturer. Follow the recommendations provided by sensor manufacturer.
A Connect cable shield at I/O extension unit end directly to a good quality earth. It is
recommended to keep cable shield at sensor end unconnected.
A The Earthing resistance should be 100 q
—1
= !  Connecting 3
i Wwire PT100
8- pin fixed terminal block 0808 10 1l 12 13 14 15
to connect 2 Analog input I: 20000020 (O
channels Ch2 and Ch3
cs2[v2 [ 12 _[C2 [csa3[va |3 [c3 ]
Analog VI 7 PT100(-50 to 150°C) Input_|
D
[ GC-4UAD-10
=]
8- piﬂ fixed terminal block }A_na\ng VI 7 PT100(-50 10150°C)input |
to connect 2 Analog input cso[vo 110 120 Jestlva [ Jet]
channels Ch0 and Ch1 I: 000000 @
00 01 02 03 04 05 06 07
Connecting Connecting

Voltage Input

Current Input

Figure 21: Wiring GC-4UAD-10

channel.

~ For PT100 [-50 to 150°C] type of input, sensor is connected between terminals V and C with
. lead compensation cable connected to CS.

If user connects voltage/ current input to CS terminal, then it damages connected input
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Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-4UAD-10 consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102
slot.

To plug extension device GC-4UAD-10 in selected slot, refer section Hardware
Configuration. After plugging GC-4UAD-10, <Empty> slot is replaced by IOE1 (GC-
4UAD-10) as shown below.

Devices * 3 x B I0E1 x -
=gl TestFroject -
=] Device (6043 Parameters Configuration Channel 0 Channel 1 Channel 2 Channel 3
= El] PLC Logic InputType
5 ¥ Applicati GC-4UAD-10 Parameters
wf Applcation Voltage 0 to 10V v
a G GC-4UAD-10 1/O Mapping
@ ImplicitioList
{3 tmagepool GC-4UAD-10 IEC Objects
i) Library Manager Filtering
PLE_PRG (PRG) Information Filter Type Digital filter -
= Task Configuration
= @ Main_Task No. of averaging sample 4
8] pLC_PRG
=58 vIsU_TAsK Filter Time Constant 50 = ms
@ VisuElems. Visu_Prg
TextList
= Visualization Manager £ngi 10 Scal
Target\u'\su naineering >caing
& Home Enable Scaling O
O ec_ikey (keys_LEDs)
=[] 10Extensions (I0Extensions) Click on i | -GBAD 1(OG ( signal scale Engineering Scale
M [10E1 (5C-4UAD-10) to view I/0O mapping and IEC z - <
L <mpty> objects of GC - 4UAD 10 unit.
=(4) coMExtension (COMExtension)
10 = 100 =
- H GC_R5232 (GC-RS232) Max = =
‘ <Empty =

m Ethernet (Ethernet)

Sensor FaultfOpen circuit value

0 ~

Similarly, after plugging GC-4UAD-10 in slot2, <Empty> slot is replaced by IOE2 (GC-
4UAD-10).
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5.5.3.1  Parameter Configuration

For parameters configuration of GC-4UAD-1 0, c | i ck oUAD-0éA i ce 6 GC
Parameters Configuration.

Set individual channel parameters usingtabs6 Channel 06 to O6Channel 3606.
configuration is explained for Channel 0 as shown below.

Channel 0 Channel 1 Channel 2 Channel 3

Input Type
Voltage 0 to 10V 2 @
Filtering
Filter Type Digital filter B @
No. of averaging sample 4 @
Filter Time Constant 50 = ms@

Engineering Scaling

Enable Scaling O @
@ Signal scale Engineering Scale @

Min 2 slv 0 s

Max 10 vV 100 -

Sr. No. Parameter Options ‘ Description

Analog Input configuration

1 Input Type Voltage: 0 to 10Vdc (Default) Selection for type of input as per
Current: 0 to 20mA application requirement.

PT100: -50 to 150°C

2 Filter type No Filter Selection for signal conditioning by
Averaging software
Digital Filter (Default)

3 No. of averaging 4 (Default) For filter type as 0
sample 8 select number of averaging samples using
drop-down as either,
16
32
4 Filter time Default value : 50 (msec). For filter RiylpteeraG
constant Supported range : 10 to 5000 filter time constant in msecs.
msec
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Engineering scaling [Enable Scaling] applicable for 0 to 10V and 0 to 20mA input types

5 Enable - Check 6Enabled to ap
scaling to Channel 0.
6 Signal scale For 0 to10V input type, Min : | This parameter holds min-max values as
0V and Max : 10V. per configured input type
For 0 to 20mA input type,
Min : OmA and Max : 20 mA
7 Engineering scale Supported range : -64000.0 User can set min-max values of

to 64000.0 for both Min-
Max settings

engineering scaling as per application
requirement.

*Sensor Fault/ Open circuit value [applicable only for PT100 input type]

8

Sensor Fault/Open
circuit value

0

Maximum Value
Minimum Value
Last Value

Holds zero value at input channel

Holds maximum value of range [+150.0°C]

Holds minimum value of range [-50.0°C]

Holds valid count at channel before sensor
fault or open circuit occurrence.

For PT100 input type, sensor fault/ open circuit is detected only if either of sensor input
\ terminals (i.e. terminal V or C) becomes open or faulty.
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5.5.3.2 1/O Mapping
OnG@ 6 tab, Iist of 1 /O variables is
To view 1/0 mapping, click on Devices A IOE1 (GC-4UAD-10) A
as shown below.

H 10EL x -
P e S Sme Y Find Filter Show all ~ k Add FB for |0 channel.. *= Gotoinstance
GCAUAD-10 /0 Mapping Variable Mapping  Channel Address Type Default Value  Unit Description
=-*p _IOE1StatusWord ®  Stetusword @ w12 WORD o Status
GC-4UAD-10 IEC Objects * _IOEICHOOK %  CHOOK S4IX12.0 BOOL FALSE
* _IOEICHIOK ®  CHIOK %IX12.1 BOOL FALSE
Information # _IOEICH20K ®  cHoK %I¥12.2 BOOL FALSE
# _IOEICH3OK ®  cHIoK %IX12.3 BOOL FALSE
=-"$ _ICE1ControlWord %  controlword D %Qw1z  WORD [ Control
"% _IOEiCHOEnable %  CHOEnable %QN12.0 BOOL FALSE
"% _IOEICHIEnable %  CHiEnable QK121 BOOL FALSE
"% _IOE1CH2Enable @  CH2Enable %QK12.2 BOOL FALSE
"% _IOE1CH3Enable #  CH3Enable QK123 BOOL FALSE
| | Reset mapping Always updatevariables: |Use parent device setting
@ = Create new variable g = Mapto existing varic
Bus cyde options
Bus cycle task Use parent bus cyde setting  ~

Default configuration provides predefined symbolic naming for each input. There is
no other configuration required.

For input 100, symbolic name is _IOE A CHOOK and address is %Ix12.0. The table
below provides the details of I/O bits related to GC-4UAD-10.

A =0 for unit fixed in 101 slot, A =1 for unit fixed in 102 slot,

) Address o
I/O Variables Description
101 Slot 102 Slot
_IOEA StatusWord.
_IOEA CHOOK %I1X12.0 %IX14.0 | TRUE:
_IOEA CH10K %IX12.1 %IX14.1 - Respective channel is enabled and
— healthy.
0, 0,
_IOEA CH20K %1X12.2 %IX14.2 FALSE:
_IOEA CH30K %IX12.3 %IX14.3 | - Respective channel is disabled.
- Open circuit for PT100 sensor
_lIOE A ControlWord.
_IOEA CHOEnable %QX12.0 %0QX14.0 | TRUE
_|OEA CH1Enable %QX12.1 | %Qx14.1 |- Enableinputchannel.
_IOEA CH2Enable %QX12.2 %QX14.2 FAL_SE: )
— - Disable input channel.
_|IOEA CH3Enable %QX12.3 %QX14.3

For GC-4UAD-10, input byte %IB13 and %IB15 as well as output bytes %QB13 to
%QB15 are not used.
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5.5.3.3 |IEC Objects

On 6 G-@UAD-1 0

10 in online mode as below.

Parameters Configuration

GC-4UAD-10 IO Mapping

GC-4UAD-10 [EC Objects

Analog I/0 Extension Units

= @ DeviceApplication.JOEL
= "§ _AI IOE Data

| EC Objectsé tab, wuser
dk Add.. [& Edit... Delete Go to variable
Expression Type

GOC43_Extern, GC_4UAD_10
ARRAY [0..3] OF REAL

c adADmo n i

P _AI IOE Data[0] REAL
T T "§ _AI_IOE_Data[1] REAL
P AT I0E_Data[2] REAL
P AT I0E Data[3] REAL
= " _AI IOE ChannelStatus ARRAY [0..3] OF WORD
F# AT I0E_ChannelStatus[0] WORD
"@ _AI _IOE_ChannelStatus[1] WORD
P _AI_IOE_ChannelStatus[2] WORD
P _AI_IOE_ChannelStatus[3] WORD
F& _IOEUnitState BYTE
Variables Data Type Description
IOE1l. _Al_IOE_ Datal0] REAL Holds analog input channelO data.
The table below provides channel data available when
Engineering Scaling is not enabled.
Input Type Channel Data
0to 10 VDC 0 to 4000
0to 20 mA 0 to 4000
3-wire PT100 [-50 to 150x / & -50.0 to 150.0
In case if Engineering Scaling is enabled, channel data
holds value as per Min and Max values defined for
Engineering Scaling.
User defined Engineering Scaling is not applicable for input
type 3-wire PT100 [-50 to 150xC].
IOE1l. _Al_IOE_ Data[l] REAL Holds analog input channell data.as explained for
_Al_IOE_ Data[0]
IOE1. _Al_IOE_ Data[2] REAL Holds analog input channel2 data.as explained for
_Al_IOE_ Data[0]
IOE1. _Al_IOE_ Data[3] REAL Holds analog input channel3 data.as explained for

_Al_IOE_ Data[0]
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IOE1._Al_ _IOE_Channel
Status

ARRAY [0..3] OF
WORD

Holds status of channels if Extended Settings is enabled.

Each array element is assigned for individual channel
e.g._lOEA ChannelStatus[0] holds status of channel 0.
Details of bits of status word as follows

IOE1. _IOEUnitState

BYTE

Bit No Details
0 Channel enable status
0 - Disabled
1 - Enabled
1 Channel configuration
0 - Valid
1 - Invalid
2 PT100 sensor fault
0 - No open circuit
1 - Open circuit
3-15 Reserved
This variable holds 1/0O extension unit state as follows
Bit No Details
0 No unit is fixed in I/O slot or No unit is detected
in 1/0 slot by CPU
1 Mismatch between configured unit and attached
unit in /O slot.
2 Configured unit is detected, and it is in
configuration state.
100 Configured unit is detected, configured

successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O

extension slot2 with IOE2.< VariableName >.
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5.6 GC-4UAD-10E

5.6.1

Specifications

Number of inputs

Analog I/0 Extension Units

This is 4 Ch. analog voltage/ current/ 3-wire PT100 input extension unit that provides
12-hit resolution. User can attach up to 2 1/0O extension units on the back side of Main
unit.

Item Description

4 channels voltage/current/ 3-wire PT100 (385),
single ended, non-isolated, 10-bit resolution

Input types Voltage Current 3-Wire PT100
(Configurable through DIP switch R
Setting on unit backside) 0to 10 VvDC 0to 20 mA -50 to 450°C
Output data 0 to 4000 0 to 4000 -50.0 to 450.0
1-bit Resolution 2.5 mv 5pA 0.6°C

Overall accuracy At 25°C +0.3 +0.3 +0.4

(% of full scale) At 55°C +0.4 +0.4 +1.5

Input impedance 1 Mq 135 q Not applicable
Sensor excitation Not applicable 1 mA

Lead wire resistance Not applicable 200 max. p¢g

Unit updation time

Refer section 17.Appendix A 17.1 Updation time for

Analog input, in this manual

Absolute maximum input

+30 VDC/ 30 mA

Isolation

No isolation

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60

NOTE

Unit offers 12-bit resolution when used with GOC whereas it offers 10-bit resolution when

Accuracy is measured with default filter time of 50 msecs.

used with GOC35.
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For each analog input channel, 4-DIP switch settings are provided for input type
selection, which is placed on the back side of extension unit.

1

DIP switch settings

mput | 2 [ 2 | 3 | 4 5 |6 [ 7 [ 8
Type chl/ch3 cho/ ch2

3wire |oN |oN |oFF |oFF |on  |oN  |oFF |oFF
PT100

(385)

Voltage |OFF |OFF oFf |oFF |oFF |on  |oFF
current |OFF |oFF |oFF |oN |oFr |oFF |oFF |oN

NOTE

For any other undefined settings of DIP switch, for all input types (3-wire PT100, voltage,
current) channel data holds maximum count of respective configured input type.

User should ensure that DIP switch settings are set as per input type configuration
through Hardware Configuration Tool. In case of mismatch or invalid setting, channel
data behavior will be as explained in the table below

Input Type configuration DIP Switch Behaviour of analog input
through Tool setting channel
0to 10V Current [0 to 20 mA] Channel holds minimum count for
configured input type
PT 100 [-50° to 450°C] Channel holds maximum count for
configured input type
Any other setting 9 puttyp
0 to 20mA Voltage [0 to 10 VDC] Channel holds minimum count for
configured input type
PT 100 [-50° to 450°C] Channel holds maximum count for
configured input type
Any other setting g puttyp
3-wire PT 100 Current [0 to 20 mA] Channel holds minimum count for
[-50° to 450°C] configured input type
Voltage [0 to 10 VDC]
Any other setting Channel holds maximum count for
configured input type
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5.6.2

Analog I/0 Extension Units
Wiring
I/O extension unit provides 4 terminals per channel CS, V, | and C.

1. Voltage input is connected between V and C.
2. Current input is connected between | and C.

3. 3-wire PT100 sensor is connected between V and C with lead compensation cable
connected to CS.

The wiring diagram shows how to connect field input devices to I/O extension unit.
For an example, channel 0 is connected to voltage input, channel 2 is connected to
current input and channel 3 is connected to 3-wire PT100 sensor.

Refer section Wiring, before wiring analog input sensors to I/O extension unit.

A Itis recommended to use 2-core shielded twisted pair cable for carrying analog signal.

) A For analog sensors, PT100 sensors use cable provided/recommended by the sensor
manufacturer. Follow the recommendations provided by sensor manufacturer

A Connect cable shield at I/O extension unit end directly to a good quality earth. It is
recommended to keep cable shield at sensor end unconnected.

A The Earthing resistalessee should be 100 q

—Lh
i Connecting 3
i wire PT100
< '
8- pin fixed terminal block QOB N 2 oME
to connect 2 Analog input [ @“@ﬁﬂiﬁﬁﬁ _@
channels Ch2 and Ch3 T

GC-AUAD-10E

Lo
A_nf _n _f

8- pin fixed terminal block
to connect 2 Analog input
channels Ch0 and Chl

Analog V/ I/ PT100(-50 to 450°C) Input
Ccso[vo [10 [cofesi[vi] i [et

@@@@@@ ©

60 O] 02 03 o4 05 OB OF

—l

Connecting
Current Input

Connecting
Voltage Input

Figure 22: Wiring GC-4UAD-10E

For PT100 [-50 to 450°C] type of input, sensor is connected between terminals V and C with

\ lead compensation cable connected to CS.

If user connects voltage/ current input to CS terminal, then it damages connected input
channel.
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5.6.3

Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-4UAD-10E consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102

slot.

To plug extension device GC-4UAD-10E in selected slot, refer section Hardware
Configuration. After plugging GC-4UAD-10E, <Empty> slot is replaced by IOE1 (GC-
4UAD-10E) as shown below.

Devices

>y X

H T0E1 X

=4l TestProject
=) Device (GC43)
=10 PLC Logic
=-1L# Application
@ o
@ ImplictioList
Imagepool
m Library Manager
PLC_PRG (FRE)
= @ Task Configuration
= @ Main_Task
&) pLC_PRG
=2 vIsu_Task
@ VisuElems. Visu_Prg
Textlist
= Visualization Manager
@ TargetVisu
@ Home
() cc_ikey (keys_LEDS)
=4 10Extensions (I0Extensions)

E  <Empty=
=(f) coMExtension (COMExtension)
L <Empty>
m Ethernet (Ethernet)

Parameters Configuration

GC-4UAD-10E Parameters

GC-4UAD-10E I/O Mapping

GC-4UAD-10E IEC Objects

Information

Channel 0 Channel 1 Channel 2 Channel 3

Input Type
Voltage 0 to 10V ~
Filtering
Filter Type Digital filter ~
No.of averaging sample 4
Filter Time Constant 50 = ms

Engineering Scaling

Enable Scaling O

Click

on

fGC-GBﬂD 10 E) ignal scale

H [ELca 8 to view I/O mapping and IEC

- 4UAD 10E unit.

Engineering Scale

objects of GC

10 = 100 B

Max

Sensor FaultfOpen dircuit value

0 ~

Similarly, after plugging GC-4UAD-10E in slot2, <Empty> slot is replaced by IOE2

(GC-4UAD-10E).
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5.6.3.1  Parameter Configuration
For parameters configuration of GC-4UAD-10E, clic Kk o n d e-WADeled B6G C
Parameters Configuration.
Set individual <channel parameters using tabs 6C
As shown below, parameters configuration is explained for Channel 0.
Channel 0 Channel 1 Channel 2 Channel 3
Input Type
Voltage 0 to 10V v @
Filtering
Filter Type Digital filter v @
No. of averaging sample 4 @
Filter Time Constant 50 B ms@
Engineering Scaling
Enable Scaling = @
@ Signal scale Engineering Scale @
Min 2 slv s
Max v :
Sr. No. Parameter Options Description
Analog Input configuration
1 Input Type Voltage: 0 to 10Vdc (Default) Selection for type of input as per
Current: 0 to 20mA application requirement.
PT100: -50 to 450°C
2 Filter type No Filter Selection for signal conditioning by
Averaging software
Digital Filter (Default)

3 No. of 4 (Default) For filter type as
averaging 8 select number of averaging samples
sample 16 using drop-down as either,

32

4 Filter time Default value : 50 (msec). For filter type as
constant Supported range : 10 to 5000 set filter time constant in msecs.

msec
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Engineering scaling [Enable Scaling] applicable for 0 to 10V and 0 to 20mA input types

64000.0 to 64000.0 for
both Min- Max settings

5 Enable - Check O6Enabled to app
to Channel 0.
6 Signal scale For 0 to10V input type, This parameter holds min-max values as per
Min : OV and Max : 10V. | configured input type
For 0 to 20mA input
type, Min : OmA and
Max : 20 mA
7 Engineering scale | Supported range : - User can set min-max values of engineering

scaling as per application requirement.

*Sensor Fault/ Open circuit value [applicable only for PT100 input type]

8

Sensor Fault/Open
circuit value

0

Maximum Value
Minimum Value
Last Value

Holds zero value at input channel

Holds maximum value of range [+450.0°C]

Holds minimum value of range [-50.0°C]

Holds valid count at channel before sensor
fault or open circuit occurrence.

- For PT100 input type, sensor fault/ open circuit is detected only if either of sensor input
\. terminals (i.e. terminal V or C) becomes open or faulty.
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5.6.3.2  1/O Mapping
OnG@ 6 tab, Iist of 1/O variables is
To view 1/0O mapping, click on Devices A IOE1 (GC-4UAD-10E) A
as shown below.

H I0E1 x -
TereEnE e Find Filter Show all - dk Add FB for 0 channel... = Go ta instance
GC-AUAD-10E 1O Mapping Variable Mapping  Channel Address Type Default Value  Unit Description
= 4p _OE1StatusWord (] StatusWord @ w1z WORD 0 Status
GC-4UAD-10E IEC Objects *p I0E1CHOOK ) CHOOK %Ix12.0 BOOL FALSE
* _IOEICH10K (] CH10K %I¥12.1 BOOL FALSE
Information * _IOE1CH20K @ CH20K %IX12.2 BOOL FALSE
*p I0E1CH30K L] CH30K %I¥12.3 BOOL FALSE
=-"% _IOE1Controlwiord @ Controlwiord (@ %Qw12  WORD 0 Control
" _IOE1CHOENable L] CHOEnable %QX12.0 BOOL FALSE
" _IOE1CHEnable (] CH1Enable %QX12.1 BOOL FALSE
g _IOE1CH2Enable (] CH2Enable %QX12.2 BOOL FALSE
" _IOE1CH3Enable L] CH3Enable %QX12.3 BOOL FALSE
| Reset mapping Always update variables: | Use parent device setting v
@ = Create new variable " =Mapto existing variable
Bus cyde options
Bus cycle task Use parentbus cyde setting

Default configuration provides predefined symbolic naming for each input. There is no
other configuration required.

For input 100, symbolic name is _IOE A CHOOK and address is %Ix12.0. The table
below provides the details of 1/0O bits related to GC-4UAD-10E.

A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

) Address o
1/0 Variables Description
101 Slot 102 Slot

_IOEA StatusWord.
_IOEA CHOOK %I1X12.0 %I1X14.0 TRUE:
_I0EA CH10K %IX12.1 oix141 | - Respective channelis enabled and healthy.

- FALSE:
_IOEA CH20K %IX12.2 %IX14.2 - Respective channel is disabled.

IOE A CH30K %IX12.3 %I1X14.3 - Open circuit for PT100 sensor

_|OEA ControlWord.
_|OEA CHOEnNable %QX12.0 | %QX14.0 | TRUE
_IOEA CH1Enable %QX12.1 %0X14.1 | - Enable input channel.

- FALSE:
_IOEA CHZEnable 0/0QX122 %QX142 _ Disable input Channel.
_|OEA CH3Enable %QX12.3 | %QX14.3

For GC-4UAD-10E, input byte %IB13 and %IB15 as well as output bytes %QB13 to
%QB15 are not used.
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5.6.3.3

IEC Objects
On G64WED-10E

| EC Objectséb

10E in online mode as below.

Parameters Configuration

GC-4UAD-10E If0 Mapping

GC-4UAD-10E IEC Objects

Information

gk Add... [& Edit...

Delete

tab,

user

Go to variable

c dWADMoO n i

Expression
= @ DeviceApplication.IOEL
= "% _AI IOE Data

Type
GOC43_Extern.GC_4UAD_10E
ARRAY [0..3] OF REAL

" _Al IOE_Data[0] REAL
F§ _Al IOE Data[1] REAL
Fg _Al I0E_Data[2] REAL
" _AI I0OE_Data[3] REAL

R4 _AL_IOE_ChannelStatus ARRAY [0..3] OF WORD
"% _AI_IOE_ChannelStatus[0] WORD
"% _AI_IOE_ChannelStatus[1] WORD
"% _AI_IOE_ChannelStatus[2] WORD
" _Al IOE_ChannelStatus[3] WORD
P@ _IOEUnitState BYTE

Variables

Data
Type

Description

IOE1. _Al_IOE_ Datal0]

REAL

Holds analog input channelO data.

The table below provides channel data available when
Engineering Scaling is not enabled.

Input Type Channel Data

O0to 10 VDC 0 to 4000

0to 20 mA 0 to 4000

3-wire PT100 [-50 to 450x / 8 -50.0 to 450.0

In case if Engineering Scaling is enabled, channel data holds
value as per Min and Max values defined for Engineering
Scaling.

User defined Engineering Scaling is not applicable for input
type 3-wire PT100 [-50 to 450xC].

IOE1. _Al_IOE_ Data[1]

REAL

Holds analog input channell data.as explained for
_Al_IOE_ Data[0]

IOE1. _Al_IOE_ Data[?]

REAL

Holds analog input channel2 data.as explained for
_Al_IOE_ Data[0]

IOE1. _AI_IOE_ Data[3]

REAL

Holds analog input channel3 data.as explained for
_Al_IOE_ Data[0]
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IOE1._Al_ _IOE_Channel ARRAY Holds status of channels if Extended Settings is enabled.
Status [0..3] OF . . P
WORD Each array element is assigned for individual channel
e.g._IOEA ChannelStatus [0] holds status of channel
0. Details of bits of status word as follows
Bit No Details
0 Channel enable status
0 - Disabled
1 - Enabled
1 Channel configuration
0 - Valid
1 - Invalid
2 PT100 sensor fault
0 - No open circuit
1 - Open circuit
3-15 Reserved
IOE1. _IOEUnitState BYTE This variable holds I/O extension unit state as follows
Bit No Details
0 No unit is fixed in I/O slot or No unit is detected
in 1/0 slot by CPU
1 Mismatch between configured unit and attached
unit in /O slot.
2 Configured unit is detected, and it is in
configuration state.
100 Configured unit is detected, configured
successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O
extension slot2 with IOE2.< VariableName >.
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5.7

571

GC-4UAD-16

This is 4 Ch. universal analog voltage/ current/ thermocouple/ milli volt / 3-wire
PT100/ P1000 input extension unit that provides 16-bit resolution. User can attach up
to 2 I/O extension units on the back side of Main unit.

Specifications

Item Description

Number of inputs

4 channel voltage/ current/ thermocouple/ milli volt/ 3-wire PT100
/PT1000,

Differential, non-isolated, 16-bit resolution

Input types

Overall Accuracy
Input Type Resolution Output Data (% of FSD)
At 25°C | At55°C
0 to 10 Vdc 0.15 mV 0 to 64000 +0.2 +0.3
+10 Vdc 0.3 mV -32000 to 32000 +0.2 +0.3
+100 mV 3V -32000 to 32000 +0.1 +0.2
0 to 20 mA 0.3 pA 0 to 64000 +0.2 +0.3
4t0 20 mA 0.3 pA 0 to 64000 +0.2 +0.3
PT100 (385) 0.1°C -200.0 to 850.0 +0.3 +0.6
PT100 (385) 0.01°C -50.00 to 250.00 +0.5 +1
PT1000 (385) 0.01°C -50.0 to 250.0 +0.4 +0.6
J Type Tc 0.1°C -100.0 to 1200.0 +0.5 +1
K Type Tc 0.1°C -100.0 to 1372.0 +0.5 +1

Scaling to engineering
units

For voltage, milli volt and current input types

Input impedance

Voltage Input: > 1
Current Input: 124q,
Thermocouple/ mVolts input: >1 0 0

Mq ,

Ka

Sensor excitation

For PT100, 1 mA
For PT1000, 0.1 mA

Lead wire resistance

3 0 gnax. per wire [Applicable only for 3-wire PT100, PT1000 input
types]

Cold junction
compensation

Range: From 0 to 100 °C for thermocouple input

Channel updation time

[[(2 x Cyclic interval) + Channel Conversion Time] x Number of
Channels Enabled] + (Time constant x 10)

[[(2 x Cyclic interval) + Channel Conversion Time] x Number of
Channels Enabled] x No. of averaging samples.

Channel conversion time for individual input type is,

Voltage/ mVolt input : 50 ms

Current input : 25 ms

PT100/ PT1000 input/ CJC sensor : 100 ms

Thermocouple Input : 200 ms

Absolute maximum
input

+30 VDC/ +30 mA

Method of termination

2 nos. 8-pin terminal blocks, fixed, screw type

Status indication

On LCD screen

Dimensions (in mm)

61.5 (W) x 75 (H) x 24.5 (D)

Weight (in grams)

60
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5.7.2 Wiring

I/0

1.
2.

4.

extension unit provides 4 terminals per channel RT+, RT-, VI+ and VI-.

Voltage input is connected between VI+ and VI-.

Current input is connected between VI- and RT-, along with short link between
terminals VI+ and RT-.

3-wire PT100/ PT1000 sensor is connected between RT+ and RT- along with
lead compensation wire connected to VI-.

Thermocouple/ mVolts input is connected between RT+ and RT-.

The wiring diagram shows how to connect field input devices to I/O extension unit.
For an example, channel 0 is connected to voltage input, channel 1 is connected to
current input, channel 2 is connected to 3-wire PT100 sensor and channel 3 is
connected to thermocouple input.

Refer section Wiring, before wiring analog input sensors to I/O extension unit.

~ recommended by the sensor manufacturer. Follow the recommendations provided by sensor

It is recommended to use 2-core shielded twisted pair cable for carrying analog signal.
For sensors especially for thermocouple and PT100/ PT1000, use cable provided/

manufacturer.

For PT100/PT1000 input type, open circuit detection is supported for sensor connections. It is
not supported for lead wire compensation input at terminal VI-.

Connect cable shield at I/0 extension unit end directly to a good quality earth. It is
recommended to keep cable shield at sensor end unconnected.

The Earthing resistance should be 100 q orfr
It is recommended to use thermocouple with isolated tip. Accuracy will be hampered, if non
isolated type of thermocouple element is used and if it gets connected to improper earth.
Ensure that input signal is connected to relevant terminals as per configured input type. Unit
may get damaged with wrong connections.

Connecting 3 /.\ Connecting
3- wire PT100 i Thermocouple Element
= N
0808 10 1 12 13 14 15
8- pin fixed terminal block I: Q0020222 ©

to connect 2 Analog input

RTHRTVI+[VI-[RT+[RT-[VI+[VI-
channels Ch2 and Ch3 chz CH3

Analog V/ mV/ If Te/ PT100 Input

GC-4UAD-16

vV UV

Analog V/ mV/ I/ Te/ PT100 Input

_— . CHo [ CH1
8- pin fixed terminal block RT+RT-[VI+[vi-[RT+[RT-[VI+[VI-

to connect 2 Analog input
222000202 ©

channels ChO and Chl
00 O 02 03 04 05 06 07

—/

—

\
J

Connecting

Connecting
Voltage Input

Current Input

+
Figure 23: Wiring GC-4UAD-16
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5.7.3 Configuration and Programming
For 1/0 Extension units, I/O memory map is fixed.
GC-4UAD-16 consumes %IB12 when fixed in 101 slot and %IB14 when fixed in 102
slot.
To plug extension device GC-4UAD-16 in selected slot, refer section Hardware
Configuration. After plugging GC-4UAD-16, <Empty> slot is replaced by IOE1 (GC-
4UAD-16) as shown below.

Devices > o X M I0E1 X -
=) TestProject -
% (] Device (6043) Parameters Configuration Channel 0 channel 1 Channel 2 Channel 3
Input Ty
=2l PLC Logic nputTYpe
2 Applicati GC-4UAD-16 Parameters
W Spplication Voltage 0 to 10¥ v
@cu GC-4UAD-16 /O Mapping
@ mplictioList
1] 1magepool GC-4UAD-16 IEC Objects o
i) Library Manager Filtering
PLC_PRG (PRG) Information Filter Type Digital filter v
= @ Task Configuration
= @ Main_Task Mo. of averaging sample 4
48] pLC_PRG
=gk vIsU_TASK Filter Time Constant 0 2 ms
@ WisuElems. Visu_Prg
Textlist
= Visualization Manager
Engineering Scaling
@ TargetvVisu
& Home Enable Scaling O
(O &c_ikey (Keys_LEDs)
= [0 1oextensions qoextensions) C1 i ¢k on Al GEHAD 1(6G Signal scale Engineering Scale
: IOEL(sc4AD-18)  to view I/O mapping and IEC 5 9, s 2
<E > i R - = - =
ety objects of GG 4UAD 16 unit.
= m COMExtension {COMExtension,
1 = 100 =
=B GC_RS232(GCRS232) Max |1 - v o =
: <Empty >
ﬁi Ethernet (Ethernet)
0
< >

Similarly, after plugging GC-4UAD-16 in slot2, <Empty> slot is replaced by IOE2 (GC-
4UAD-16).
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5.7.3.1  Parameter Configuration

For parameters configuration of GC-4UAD-16, c |l i ck oprJAD-E&H ce 6GC
Parameters Configuration.

Set individual channel parameters using tabs 6C
As shown below, parameters configuration is explained for Channel 0.

Channel 0 Channel 1 Channel 2 Channel 3

Input Type
Voltage 0 to 10V i @
Filtering
Filter Type Digital filter v @
No. of averaging sample 4 @
Filter Time Constant 50 + ms @

Engineering Scaling

Enable Scaling O @
@ Signal scale Engineering Scale @

0 =

Min - sl 0 -

mMax |10 slv 100 3

The table below provides the details of configuration required for analog input
channel.

Sr. No. Parameter Options Description

Analog Input configuration

1 Input Type Voltage: 0 to 10Vdc Selection for type of input as per application
(Default) requirement.

-10 to +10Vdc

-100 to +100mV
Current:

0 to 20mA

4 to 20mA
PT100:

-200 to 850°C
-50 to 250°C
PT1000 : -50 to 250°C
Thermocouple:

J type
K type

2 Filter type No Filter Selection for signal conditioning by software
Averaging
Digital Filter (Default)

3 Number of 4 (Default), 8, 16, 32 Selection for number of samples for moving
Samples average.

Channel data updation = Controller scan
time x Number of averaging samples.
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4 Time Constant Default value 50 ms Enter digital filer time constant value from 10
to 5000 ms

Channel data updation = Controller scan
time + (Time Constant*5).

Apply digital filter for analog input signal with
erroneous fast variations.

5 Enable Scaling Checkbox unchecked Channel data holds value as per basic
resolution

e.g. 0 to 64000 if input signal is 0 to 10 VDC
for input type 0 to 10VDC.

Checkbox checked Channel data scaling to engineering units as
per user defined values of Min and Max.

User defined Engineering Scaling is not
supported for thermocouple and 3-wire
PT100/ PT1000 input types.

6 Signal Scale For 0 to10V input type, This parameter holds min-max values as per
Min : OV and Max : 10V. configured input type

For -10 to +10V input type,
Min : -10V and Max : +10V.

For 0 to 20mA input type,
Min : OmA and Max : 20 mA

For 4 to 20mA input type,
Min : 4mA and Max : 20 mA

7 Engineering Default value=0 Enter channel data value as per the
Scale Supported range : -64000.0 application requirement.
to 64000.0 for both Min - 0 for input type 0 to 10VDC
setting - -100 for input type +10VDC, +100mV

- 0 for input type 0 to 20mA, 4 to 20mA

Default value=100 Enter channel data value as per the
Supported range : -64000.0 application requirement.

to 64000.0 for Max setting 100: for input types 0 to 10VDC, +10VDC,
+100mV, for input type 0 to 20mA, 4 to

20mA
8 Sensor Fault/ 0 (Default) Applicable for thermocouple, 4 to 20mA and
Open circuit Minimum Value 3-wire PT100/ 1000 input types.
Value Defines value of channel data in case if

Maximum Value

sensor fault is detected at input channel [¥1]
Last Value P

Minimum value and maximum value depend
upon Engineering scaling selected.

Sensor fault detection is provided for thermocouple, 4 to 20mA and 3-wire PT100/ 1000 input types Sensor
fault is detected in case if sensor is open/ gets disconnected/ in case of malfunctioning.

Similarly, user can configure analog input Channel 1, Channel 2 and Channel 3,using
respective channel tabs.
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5.7.3.2 1/0O Mapping

OnG@ 6 tab, list of 1/0O variables is
mapping, click on Devices A IOE1 (GC-4UAD-16) A as
shown below.

H T0E1 x -
Parameters Configuration Find Filter Show all ~ ok Add FB for 10 channel... Go to instance
| GC-4UAD-16 1f0 Mapping Variable Mapping  Channel Address Type Default Value Unit Description
= _IOE1StatusWord L] StatusWord @ w1z WORD a Status
GC-4UAD-16 IEC Objects *p _IOE1CHOOK @ CHOOK. %IN12.0 BOOL FALSE
k] _IOE1CHI10K L] CH10K %IX12.1 BOOL FALSE
B #p _IOE1CH20K @ CH20K %IX12.2 BOOL FALSE
*p _IOE1CHIOK @ CH30K. %IX12.3 BOOL FALSE
p _IOE1CICFault L] CICFault %IX12.4 BOOL FALSE
k] Reserved %RIX12.5 BOOL FALSE
R ] _IOE1ADCFault L] ADCFault %IX12.6 BOOL FALSE
= "§ _IOEiControlWord () Controlword (@ %QW12  WORD 0 Control
H@ _IOE1CHOENable L] CHOEnable %QX12.0 BOOL FALSE
"0 _IOE1CH1Enable L] CH1Enable %QX12.1 BOOL FALSE
" _IOE1CH2Enable @ CH2Enable %QN12.2 BOOL FALSE
K@ _IOE1CH3Enable L] CH3Enable %QX12.3 BOOL FALSE
| Reset mapping Always update variables: |Use parent device setting
@ = Create new variable " =Mapto existing variable
Bus cyde options
Bus cydle task Use parent bus cyde setting

The table below provides the details of I/O bits related to GC-4UAD-16.
A =1 for unit fixed in 101 slot, A =2 for unit fixed in 102 slot,

; Address o
1/0 Variables Description
101 Slot 102 Slot
_|O EA StatusWord.
_IOEA CHOOK %IX12.0 %I1X14.0 TRUE:
_IOEA CH10K %IX12.1 %IX14.1 - Respective channel is enabled and healthy.
= FALSE:
_IOEA CH20K %I1X12.2 %I1X14.2 . -
- Respective channel is disabled.
_IOEA CH30K %I1X12.3 %IX14.3 | - Open circuit for PT100/ PT1000 sensor,
thermocouple and 4 to 20mA input types.
_IOEA CJCFault %I1X12.4 %I1X14.4 TRUE:
- CJC faulty
- CJC Sensor Open or Short
- CJC value below 0°C or beyond 100°C
FALSE:
CJC healthy
%IX12.5 %I1X14.5 Reserved
_IOEA ADCFault %IX12.6 %I1X14.6 TRUE:
- ADC faulty
FALSE:
- ADC healthy
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_IOEA Control  Word.

_IOE A CHOEnable %QX12.0 %QX14.0 | TRUE

_IOEA CH1Enable %QX12.1 %QX14.1 |~ Enaple res.pective channel through Hardware
- Configuration Tool.

_|OEA CH2Enable %QX12.2 %QX14.2 | £alSE:

_IOEA CH3Enable %QX12.3 %QX14.3 | - Disable respective channel through Hardware

Configuration Tool.
NOTE

In module memory, CJC data gets updated for any input channel irrespective of input type
configuration. It is recommended to consider CJC count for thermocouple input type

configuration only.

For PT100/PT1000 input type, open circuit detection is supported for sensor connections. It
is not supported for lead wire compensation input at terminal VI-.
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IEC Objects
OnG@ 6 tab, wuser can moni t-4UAD-v ar
16 in online mode as below.
Parameters Configuration ok Add... [Z Edit... Delete Go to variable
Expression Type
GC-4UAD-16 I/0 Mapping )
= {@ Device.Application.JOEL GOC43_Fxtern.GC_4UAD_16
GC-4UAD-16 IEC Objects = "$ _ALIOE Data ARRAY [0..5] OF REAL
“& _AI IOE_Data[0] REAL
Information "$ _ALIOE Datal1] REAL
“# Al IOE Data[2] REAL
“# _AI IOE Data[3] REAL
“& _AI_IOE_Data[4] REAL
Fé Al IOE Data[s] REAL
= "% Al IOE ChannelStatus ARRAY [0.,3] OF WORD
"@ _AI_IOE_ChannelStatus[0] WORD
“# _AI IOE_ChannelStatus[1] WORD
" _AI IOE_ChannelStatus[2] WORD
" _AI IOE_ChannelStatus[3] WORD
"% _IOEUnitState BYTE
Variables Data Type Description
IOE1l. _Al_IOE _Data[0] REAL Holds analog input channelO data.
The table below provides channel data available
when Engineering Scaling is not enabled.
Input Type Channel Data
0to 10 Vdc 0 to 64000
+10 Vdc -32000 to 32000
+100 mV -32000 to 32000
0 to 20mA 0 to 64000
4 to 20mA 0 to 64000
PT100 -200.0 to 850.0
PT100 -50.00 to 250.00
PT1000 -50.0 to 250.0
J Type Tc -100.0 to 1200.0
In case if Engineering Scaling is enabled, channel
data holds value as per Min and Max values defined
for Engineering Scaling.
User defined Engineering Scaling is not supported
for thermocouple and 3-wire (PT100, PT1000) input
types.
IOE1l. _AI_IOE _Datal[1] REAL Holds analog input channell data as explained for
_Al_IOE _Data[0]
IOE1. _Al_IOE _Data[2] REAL Holds analog input channel2 data as explained for
_Al_IOE _Data[0]
IOE1. _Al_IOE _Data[3] REAL Holds analog input channel3 data as explained for

_Al_IOE _Data[0]
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IOE1. _Al_IOE _Data[4] REAL Holds CJC1 data
IOE1. _Al_IOE _Data[5] REAL Holds CJC2 data
_IOEA ChannelStatus ARRAY [0..3] Holds status of channels if Extended Settings is
OF WORD enabled.
Each array element is assigned for individual
channel e.g._IOEA ChannelStatus[ 0] holds
status of channel 0.
Details of bits of status word as follows
Bit No Details
0 Channel enable status
0 - Disabled
1 - Enabled
1 Channel configuration
0 - Invalid
1 - Valid
2 Sensor fault
0 - No open circuit
1 - Open circuit for Thermocouple, PT100,
PT1000 and 4 to 20mA input ranges and
CJC sensor fault.
3 CJC Sensor fault
0 - CJC sensor is healthy
1 - CJC Sensor is faulty
4-15 | Reserved
IOE1l. _IOEUnitState BYTE This variable holds I/O extension unit state as
follows
Bit No Details
0 No unit is fixed in 1/O slot or No unit is
detected in 1/O slot by CPU
1 Mismatch between configured unit and
attached unit in 1/O slot.
2 Configured unit is detected, and it is in
configuration state.
100 Configured unit is detected, configured

successfully and is in running condition.

Similarly, user can access IEC objects of I1/0O extension unit configured in 1/O
extension slot2 with IOE2.< VariableName >.

NOTE

CJC data i.e. terminal temperature is updated when any channel is configured for any input

type.

User defined

setti

ng

for

AEngineering Scal

types (i.e. 0 to 10Vdc, +10Vdc, £100mV, 0 to 20mA and 4 to 20mA).
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6 COM Extension Units

This section provides information related to serial communication extension units
supported for GOC.
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6.1 GC-RS232-COM

This is RS232 serial communication extension unit. User can attach only 1 COM
extension unit on the back side of Main unit.

6.1.1 Specifications

Item Description

No. of serial ports 1
Hardware interface RS232C
Signals TxD, RxD, GND, Carrier detect
Baud rate (bps) | 9600, 19200, 38400, 57600, 115200
Communication | Data bits 7,8
parameters Parity Odd, Even, None
Stop bits 1,2
Communication type Full duplex or half duplex
Connector type 9-pin D male
Isolation No isolation from Main circuit
Dimensions (in mm) 26.0 (W) x51.0 (H) x 48.0 (D)
Weight (in grams) 40

RS/CS control is not supported.

6.1.2 Wiring

This is 1 port RS232 serial communication unit. It provides 9-pin D male connector on
its front side.

The figure below shows front view of COM extension unit with connection details.

Tighten both screws on 9-pin D female connector to avoid malfunctioning due to loosen
connections.

Do not try to pull out communication cable connector before un-tightening 2 screws. It may
cause damage to the electronic hardware /plastic enclosure of COM extension unit.

9- pin D male
Connector

GC-R8232-COM

Carrier Detect

NC 6
NG 71 RxD
—] TxD
Reserved 8] .
NC 9
GND

Figure: Connection details for GC-RS232-COM

Refer section Wiring, before wiring to COM extension unit.

0 It is recommended to limit RS232 communication cable length to 10 meters maximum.
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COM Exten

Configuration and Programming
For GOC COM Extension units, I/O memory map is fixed.

In CoDeSys project, plug COM extension unit GC-RS232-COM at <Empty> slot under

COMEXxtension (COMEXxtension).

After plugging GC-RS232-COM, <Empty> slot is replaced by COM (GC-RS232-COM)

as shown below.

Devices. - 2
Erg——
=@ pevice (cca3)
0 pLc Logic
= Application
- o
@ wpiicitioList
3 Imagepool
(i) Library Manager
[E rLc_PrG (PRE)
= [#8 Task Configuration
=-¢8 MainTask
] pLc_PRG
=& VISU_TASK
&) visuElems.Visu_Prg
] Textlist
= ) Visualization Manager
L Targetvisu
&) tome
O Keys_LEDs (Keys_LEDS)
#- [ 10Extensions (10Extensions)
= [ coMExtension (COMExtension)
K <Empty>
[ Ethemet (Ether

Cut
By Copy
Paste
Delete

mxE®

Properties.
Add Object
Add Folder...
Plug Device...

Disable Device

DE

Download missing device description
Edit Object
Edit Object With

)

Edit 10 mapping
Import mappings from CSV...
Export mappings to CV...

Simulation

<
% Devices | [ PoLs

sion Units

ﬂi Plug Device

Name: [GC_RS232_COM

Action:

Append device () Insert device @) Plug device () Update device

|Shing for a fulltext search ‘ Vendor: ‘M\mb@h. Electric India

Mame Vendor Version Description
-ﬂi Miscellaneous

[ echs232-com  [MitsubishiElecticIndia | 0.0.0.11  GC-RS232

E m GC-R5422-COM Mitsubishi Electric India 0.0.0.5 GC-RS422

[+ Group by category [ ] Display all versions(for experts only) [ ] Display outdated versions

i

Name: GC-RS232-COM -
Vendor: Mitsubishi Electric India
Categories:

Version:0.0.0.11

Order Number: GC-R5232-COM
Description: GC-R5232

=

Plug selected device into the slot
<Empty>

#  (You can select another target node in the navigator while this window is open.)

I Plug Device I |

Close
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6.1.3.1  I/O Mapping
To view I/O mapping, click on Devices A COM (GC-RS232-COM) A
as shown below.
Devices -~ o X H COM x -
) J_] %e;zo;ce (6c43) 7 | GC-RS232-COM I/0 Mapping Bus cycle options @
) Bus cycle task se parent bus cyde settin ~
T Eg PLF Loglc- N GC-RS232-COM IEC Objects “ e : = -
=-} Application
ﬂ GV Information
@ ImplicitioList
D Imagepool Parameters Configuration
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=g MairTask
& PLC_PRG
=g VISU_TASK
@ VisuElems, Visu_Prg
15 Textiist
7 Visualization Manager
Targetvisu
&) Home
(O keys_LEDs (keys_LEDS)
[ 10Extensions (I0Extensions)
= m COMExtension (COMExtension)
H |coM (GC-RS232-COM)
m Ethernet (Ethernet)
< >
Sr. No. Parameter Option Description
1 Bus cycle task | Use parent bus cycle setting | --
MainTask
VISU_TASK
6.1.3.2  Parameter Configuration
Cl i ¢k fammedea®onfid 6, to set communicati
under-RIPRBCOM_Gener al 6,
H COM x -
GC-RS232-COM 1/0 Mapping GC-R5232-COM_General
B 9600 “ | bps
GC-RS232-COM IEC Objects Baud Rate @
Data Bits : 8 i @
Information . :
Parity : NONE ~ @
Parameters Configuration -
Stop Bits @ StopBits_1 ~ @
Communication Mode : FULL-DUPLEX ~ @
Sr. No. Parameter Option Description
1 Baud Rate 1200, 2400, 4800, 9600 (Default), Baud rate in bps
19200, 38400, 57600, 115200
Data Bits 8 (Default), 7 Number of data bits
Parity EVEN, ODD, NONE (Default) Parity
Stop Bits StopBits_1 (Default), Number of stop bits
StopBits_2
5 Communication FULL-DUPLEX (Default) Communication mode as half duplex or
Mode HALF-DUPLEX full duplex.
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6.1.3.3 |IEC Objects

OoOnG@ 6 tab, user can moni@or variabl e
in online mode as below.

GC-RS5232-COM 1/0 Mapping gk Add.. [& Edit.. Delete Go to vanable
Expression Type
GC-RS232-COM IEC Objects o o
= ﬂ Device.Application.COM GOC43_Extern.Base_COM
Information * aReset BOCL
"@ dwParityErrCnt DWORD
Parameters Configuration "$ dwFramingErrCnt DWORD
"# dwNoiseErrCnt DWORD
“@ dwoOverrunErrCnt DWORD
Variables Data Type Description
xReset BOOL If TRUE, initializes dwParityErrCnt

dwFraming ErrCnt , dwNoise ErrCnt  and
dwOverrun ErrCnt  to O.

dwParityErrCnt DWORD Holds count of parity error
dwFraming ErrCnt DWORD Holds count of framing error
dwNoise ErrCnt DWORD Holds count of noise error
dwOverrun ErrCnt DWORD Holds count of overrun error
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6.2 GC-RS422-COM

This is RS422/485 serial communication extension units. User can attach only 1 COM
extension unit on the back side of Main unit.

6.2.1 Specifications

Iltem Description

No. of serial ports 1
Hardware interface RS422/ 485, depending upon external connections
Signals Transmit+, Transmit-, Receive+, Receive-, Ground

For RS485 interface,

D+Aconnect signals O6Transmi
on terminal block

D-Aconnect signals &6Trans mi
on terminal block

User can connect terminating resistors externally as

applicable.

Communication | Baud rate 9600, 19200, 38400, 57600, 115200
parameters (bps)

Data bits 7,8

Parity Odd, Even, None

Stop bits 1,2
Communication type Full duplex or half duplex
Connector type 5-pin removable terminal block
Isolation No isolation from Main circuit
Dimensions (in mm) 26.0 (W) x 51.0 (H) x 51.2 (D)
Weight (in grams) 40

6.2.2 Wiring

COM extension unit provides 5-pin removable terminal block on its front side. The
figure below shows front view of COM extension unit with connection details.

GC-R5422-COM For RS485 interface,
1. Tx+

D+: Connect terminal 1 (Tx+) and terminal 3 (Rx+) together.

2.Tx -

D- : Connect terminal 2 (Tx-) and terminal 4 (Rx-) together.

3. Rx+

]
4. Rx-
5. GND

Terminating resistor is not provided on board. Hence,
whenever required, connect termination resistor on terminal
block externally.

Figure 24: Connection details of GC-RS422-COM

Refer section Wiring, before wiring to COM extension unit.

As RS422/485 communication signals are low level signals, it is recommended to limit
communication cable length to 25 meters maximum. Install protection devices externally if
cable length is greater than 25 meters for safety.
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6.2.3 Configuration and Programming
For GOC COM Extension units, I/O memory map is fixed.

In CoDeSys project, plug COM extension unit GC-RS422-COM at <Empty> slot under
COMEXxtension (COMEXxtension).

After plugging GC-RS422-COM, <Empty> slot is replaced by COM (GC-RS422-COM)
as shown below.

Devices ~ 1 x
=5 UserDoc -
=@ Device (5c43)
=@l pLc Logic
=€) Application
@ ow
@ ImpictioList
=] Imagepool

i) Library Manager
-~ [E] rLC_PRG (PRG)
= (& Task Configuration

= vainTask (@ Plug Device X
-4 pLc_PRG
=48 VISU_TASK Name: [GC_RS422_COM
8] visublems. visu_Pra
) Textust ek

Visualization Manager
[ Targetvisu
&) Home
) Keys_LEDs (Keys_LEDs)
*- ([ 10Extensions (IoExtensions)
=@ comExtension (COMExtensior)

Append device Insert device (@) Plug device Update device

[string for 3 fultext search | vendor: |Mitsubishi Electric India -

MName Vendor Version Description

= [ Miscellaneous

K <Empty>
[ Ethemet (Ethery b Cut [ ccrszszcOM  MitsubishiElectricIndia  0.0.0.11  GC-RS232
Copy © [0 GcR5422COM  Mitsubishi BlectricIndia ~ 0.0.0.5  [GCRS422
@ Paste
¥ Delete
2 Properties.. [ Group by category [ ] Display all versions (for experts only) [] Display outdated versions
| Add Object [  Mame:cCRs422C0M ~
) Add Folder. Vendor: Mitsubishi Electric India
- Categories:
Plug Device...
—— Version:0.0.0.5
Disable Device Order Number: GC-RS422-COM
[  Download missing device description Description: GC-R5422 © <
[ Edit Object
Edit Olject With. Plug selected device into the slot
Edit 10 mapping <Empty>
Import mappings from CSV... ©  (You can select another target nade inthe navigator while this window is open.)
Export mappings to CSV.
Simulation [ Pugpevie | | Close

<
3 Devices | () Pous
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6.2.3.1  1/O Mapping

To view 1/0O mapping, click on Devices A COM (GC-RS422-COM) A
as shown below.

Devices -

L 4 H COM x
=

=G Userboc

=1 [evice (6c43)

| | GC-RE422-COM I/0 Mapping

= @1] PLC Logic
=} Application
@ o
@ Implicitiovist
Imagepoal
m Library Manager
PLC_PRE (PRG)
= @ Task Configuration
=48 MainTask
& pLC_PRG
=8 VISU_TASK

Textlist
Visualization Manager
@ Targetvisu
@ Home
(O Keys_LEDs (Keys_LEDs)
& m I0Extensions (I0Extensions)

M COM (GC-RS422-COM)
m Ethernet (Ethernet)

@ VisuElems. Visu_Prg

= m COMExtension (COMExtension)

GC-RS422-COM IEC Objects

Information

Parameters Configuration

5, Devices D POUs

Bus cyde options
Bus cycle task

Use parent bus cyde setting @

Sr. No. Parameter

Option

Description

1 Bus cycle task

Use parent bus cycle setting -
MainTask
VISU_TASK

6.2.3.2

Click amma

a onfig

Parameter Configuration

o, t o

under-R¥M2COM_Gener al 6,

H oM x
GC-RS422-COM I/O Mapping
GC-R5422-COM IEC Objects
Information

Parameters Configuration

GC-RS5422-COM_General

Baud Rate : 9600

Data Bits : 8

Parity : ‘MONE'

Stop Bits : StopBits_1
FULL-DUPLEX

Communication Mode :

set

communi cat

<

bps @

@E®E

on

Sr. No. Parameter Option Description
1 Baud Rate 1200, 2400, 4800, 9600 (Default), |Baud rate in bps
19200, 38400, 57600, 115200
Data Bits 8 (Default), 7 Number of data bits
Parity EVEN, ODD, NONE (Default) Parity
Stop Bits StopBits_1 (Default), Number of stop bits
StopBits_2
5 Communication | FULL-DUPLEX (Default) Communication mode as half
Mode HALF-DUPLEX duplex or full duplex.
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6.2.3.3 IEC Objects
OoOnG@ 6 tab, user can monid-or
in online mode as below.
GC-R5422-COM /0 Mapping gk Add... [ Edit... Delete Go to variable
Expression Type
GC-RS422-COM IEC Objects o o
= “ Device.Application.COM GOC43_Extern.Basze_COM
Infarmation Y xReset BOOL
" dwParityErrCnt DVWORD
Parameters Configuration "$ dwFramingErrCnt DWORD
F% dwNoiseErrCrt DVWORD
P& dwOverrunErrCnt DWORD
Variables Data Type Description
XReset BOOL If TRUE, initializes dwParityErrCnt ,
dwFraming ErrCnt , dwNoise ErrCnt  and
dwOverrun ErrCnt to 0.
dwParityErrCnt DWORD Holds count of parity error
dwFraming ErrCnt DWORD Holds count of framing error
dwNoise ErrCnt DWORD Holds count of noise error
dwOverrun ErrCnt DWORD Holds count of overrun error
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Modbus RTU Configuration

7.1

7.1.1

Modbus RTU Configuration

User can configure Modbus RTU slave or master protocol for serial com extension
unit (GC-RS232-COM, GC-RS422-COM) fixed in COM slot.

Modbus RTU Slave

Overview

GOC43 with serial com extension unit (GC-232-COM, GC-422-COM) can be
configured as Modbus RTU slave device in Modbus network.

Memory mapping

Following table shows GOC43 memory mapping for Modbus memory.

Modbus Memory Area | GOC43 Memory Details

Coils Input bits (%IX) Modbus master writes coils will be available
as input bit

Holding registers Input words (%IW) Modbus master writes holding registers will
be available as input words

Discrete inputs Output bits (%QX) Modbus master reads output bits as discrete
inputs.

Input words Output words (%QW)| Modbus master reads output words as input
registers.

IO memory for Modbus RTU communication starts from %I\W32 and %QW32. Size of
input and output memory area shared over Modbus can be changed with
configuration. Maximum size of input and output data is 500 words each. That means
GOC43 can share 500 words of input data and 500 words of output data with Modbus
RTU master device.

NOTE

Coils and Holding registers are mapped to same memory area in Input image of slave
device. That means input memory of slave can be accessed as holding register or coil.

Supported function codes

Function Code | Description
01 Read coils
02 Read discrete inputs
03 Read holding registers
04 Read input registers
05 Write single coll
06 Write single register
15 Write multiple coils
16 Write multiple registers
23 Read write multiple registers
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7.1.2 Configuration

Plug COM extension device

In CoDeSys project, plug COM extension unit GC-RS232-COM at <Empty> slot under
COMEXxtension (COMEXxtension).

= - [« 1 —
Dejicey nght click on COM [ Plug Device ‘)e_lefCt COI‘}? elg(tensmn
=3 Ljag:d.?s = slot and select ‘ unit from the list
=" Device A 4 Name: |GC_R5232_COM
= @ PLCLogic option OPlug o
= ) Application
8 on @® Plug device
@ impicitioList String for a fulltext search | Vendor: | Mitsubishi Electric India
(-] Imagepool
D Library Manager Name Vendor Version  Description
dH PLC_PRG (PRG) = [ Miscellaneous
= (@8 Task Configuratiq T [ censz32cOM  [Mitsubishi Blectric India | 0.0.0.11  GCRS232
= & ManTask | ” [ ccrs42zcom  MitsubishiSlecticIndia  0.00.5  GCRS422
@) pc prd®  Copy
=& vIsu_TAsK t Group by cstegory [ ] Display all versions (for experts only) [] Display outdated versions
8] visuElem X Delete |
@ [  mHame:GCRS232-COM ~
L] Textiist S Properties.. Vendor: Mitsubishi Electric India
= ) visualization Man| | Categories:
B Torgety : Version: 0.0.0.11 =
Rrgetvisy ' Order Number: GC-R5232-COM =
& Home 03 Add Folder... Description: GC-RS232 v c="
O Keys_LEDs (Keys_LEDs) Plug Device...
=@ éOExtensons (OB e Device Plug selected device into the slot
<Empty> . <Empty>
¢ @ Download missing device description i
= (You can select another target node inthe navigator while this window is open.)
<Empty> L]
= (@ coMextension (coMExtel [1*  Edit Object
K <empty> Edit Object With... Plug Device Close
) Ethernet (Ethernet) Edit 10 mapping
% Import mappings from CSV...
% Devices [T PC Export mappings to CSV...

Simulation

|

Set serial communication parameters

Double click on newly added COM extensions to open its device editor.

Click on tab 0Par amsd ecmmmuBicationh pagmeteest i on o
H oM x -
e T GC-RS232-COM_General
GC-R5232-COM IEC Objects Baud Rate : — - bps@
_ Data Bits : 8 X @
Infarmation iy — > @
Parameters Configuration top Bits - E— > @
Communication Mode : | FULL-DUPLEX ¥ @
Sr. No. Parameter Option Description
1 |Baud Rate 1200, 2400, 4800, 9600 (Default), 19200, | Baud rate in bps
38400, 57600, 115200
2 |Data Bits 8 (Default), 7 Number of data bits
3 | Parity EVEN, ODD, NONE (Default) Parity
4 | Stop Bits StopBits_1 (Default), StopBits_2 Number of stop bits
5 |[Communication | FULL-DUPLEX (Default), HALF-DUPLEX | Communication mode as
Mode half duplex or full duplex.
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NOTE

While using GC-422-COM unit in RS485 communication mode, it is mandatory to set
param€bemuai cati on MbDURIWBEXG OHALF

Add Modbus Serial Deviced

To configure Modbus RTU slave function, do right click on COM extension unit in
device tree and select O0Add Deviced as shown.

Right click on COM
extension and select

option 6Add O @ Add Device x
Name: [Modbus_Serial_Device
= & Application Action:
Q GVL @ Append device (O Plug device (O Update device
@ ImplicitroList
E String for  fulltext search | wendor: | <allvendors> -
M) Library Manager | % Cut Name Vendor Version  Description
B9 pLc_PRG (PRG) Copy =[] Fieldouses
= ﬂ Task Configuration Paste - K88 Mocbus
=& MainTask =/ W Modbus Serial Device
i &) pLc_PRG K Delete @ 35 - Smart Software Solufions GmbH ~ 3.5.14.0 A device that w|
< % +- W Modbus Serial Master
=& vIsu_TAsK Refactoring »
8] Visuglems. Properties...
] TextList
- @& Add Object < i
Visualization Manags J 5
B Targetvisu & AddFolder.. Group by category [] Display all versions (for experts only) [ Display outdated versions
& Home I Add Device... ]; @  wame:Modbus Serial Device @
Vendor: 35 - Smart Software Solutions GmbH
O Keys_LEDs (Keys_LEDs) Plug Device... Categories: Modbus Serial Device
S-@ Version: 3.5.14.0 -
(@ 10Extensions (I0Extensions Disable Device Order humber: - y’
£ <Empty> Description: A device that works as a Modbus Serial standalone slave, v =Y
Update Device...
K <Empty> o P
= (@ coMExtension (COMExtens; (1 Edit Object 2;.:-"1 selected device as last child of
H COM (GC-RS232-COM) Edit Object With... o
- (You can select another target node in the navigator while this window is open.)
Jj Ethernet (Ethernet) Edit 10 mapping
< Import mappings from CSV... Close
< = Export mappings to CSV...
S Devices | [ POUs
Simulation

Set Modbus Serial Devicebparameters
Double click on Modbus Serial Device in device tree to open its device editor.
Click on 6Generalé Tab to set parameters

Set parameters as per the details mentioned below

Devices ~ & X | [f] Modbus_Serial_Device X o
=B LserDoc -
= [@ pevice (6c43) | General Unit 108 PR @
=20 PLC Logic =
5} Appiication Modbus Serial Device JOMAPPING | [ yarchdog: =i 5
z E:;Imoust Modbus Serial Device IEC Objects Holding Registers (%W} 10 -
{=] Imagepool

Information Input Registers (%QW): |10 s
il Library Manager

PLC_PRG (PRG)
= [ Task Configuration

e ©ee

= & MainTack Start Addresses:
) pLC_PRG Cails: o :
=g vIsU_TASK Discrete Inputs: o 0
) v i pro Holding Register: o >
{9 Textlist
=) Visualization Manager Input Register: o -
Targetisu
& Home

O Keys_LEDs (Keys_LEDs)
[T 10Extensions (IOExtensions)
=1 comExtension (COMExtension)
=H COM(GC-R5232-COM)
[ [Modbus_erial_Device (Modbus Serial Device) |
() Ethernet Ethernet)

%2 Devices | [ FOUs
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Sr. No. Parameter Default Value Description
1 (UnitID 1 Set slave address within range of 1 to 247
2 |Watchdog 500 ms Enable and set watchdog time in msec.

The incoming data (Holding Registers and
coils / %l) is set to zero when Modbus slave
device does not receive any valid query
from the master for time defined by

Watchdog.
When disabled, watchdog action is never
performed.
3 Holding Registers (%I\W) 10 Set size of data at Holding registers (%IW)
Maximum value =500
4 |Input Registers (%6QW) 10 Set size of data at Input registers (%QW)
Maximum value =500
5 |Start Coils 0 Set starting offset addresses for Modbus.
Addresses[ . i
Discrete Inputs 0 Logical start address of each Modbus data
area can be set here.
Holding Registers 0 This means Modbus address with which
Input Registers 0 Modbus Master addresses 10 data can be
set as per the application requirement.
Example: If holding register start address
set to 10 in slave device configuration,
Modbus master should set offset =10 to
access first holding register of device.
Can be set to 0 if no special requirement of
setting start address is identified.
| O mapping of O6Modbus Seri al Devi ce
O6Modbus Seri al Device |/ O Mappingd shows | ist
Modbus input registers as below.
(] Modbus_serial_Device x -
General Find Filter Show all = dk Add FB for |0 channel... Go to instance
|Mudb“s Seriel Device V0 Maping Variable Mapping  Channel Address Type DefaultValue Unit  Description
F Inputs YeIW32 ARRAY [0..9] OF WORD Modbus Holding Registers |
odbus Serial Device ects i npu IV W 3 7
R i . o Modbus Holding register
Information + Ay Inputs[2] PAES WORD and COilS
+ 4 Inputs(3] VN33 WORD
+ Inputs(4] FIVV40 WORD
L ] Inputs[s] HIV42 WORD
+ 4 Inputs[s] el 44 WORD
+ A Inputs[7] YIS WORD
+o A Inputs([8] YWIVW4B WORD
e Inputs[3] YIWS0 WORD
) Outputs QW32 ARRAY [0..5] OF WORD Modbus Input Registers
: : g::ﬁ: s wa Modbus Input register
+ e Cupusll  wQW®  WORD and Discrete inputs
+ " Outputs[3]  %QW38 WORD
- Outputs[4] QWA WORD
" Outputs[s] FQWAZ WORD
+ g Outputs[s] YQW A4 WORD
+ " Outputs[7] HQWE WORD
" Outputs[g] HQWAS WORD
+ " Outputs[a] QWSO WORD
\
' = Create newvarisble i = Mapto axisting variable
Eus cyde options
Bus cycle task Use parent bus cyde setting bl
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7.2

7.2.1

Modbus RTU Master

Overview

GOC43 with serial com extension unit (GC-232-COM and GC-422-COM) can be
configured as Modbus RTU Master in Modbus network.

When configured as Master, GOCA43 allows to configure communication with 16 slave
devices.

Data read from slave devices is mapped in to input memory.
Data to be write to slave devices is mapped to output memory.
Modbus master can use 10 memory starting from %I\W32 and %QW32.

Out of 2048 bytes first 32 bytes of IO memory is reserved for Local IOs from Main unit
and 10 extension units, remaining memory can be used by Modbus master. That
means total memory available for Modbus master is 2048-32 =2016 BYTEs or 1008
WORDs.

Note that same IO memory area is also used by other communication protocols like
Modbus RTU slave, Modbus TCP Master, Modbus TCP slave etc.

Supported function codes

Function Code | Description
01 Read coils
02 Read discrete inputs
03 Read holding registers
04 Read input registers
05 Write single coll
06 Write single register
15 Write multiple coils
16 Write multiple registers
23 Read write multiple registers
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7.2.2

Configuration

Add COM extension unit in configuration

Modbus RTU Configuration

In CoDeSys project, plug COM extension unit GC-RS232-COM at <Empty> slot under

COMEXxtension (COMEXxtension).

Devices Right click on COM
“@ ga:ﬂs = slot and select
SR option 6Pl ug
= ) Application
@ on
@ ImpicitroList
] imagepool

) Lbrary Manager
i) pLC_PRG (PRG)

(@ Plug Device

Name: [com

Action:

(@ Plug device (O Update device

Select Com extension
unit from list

IE:nrv; for a fulltext search

Name Vendor
= @ Miscellaneous

(@ ccrs232-coM

vendor: | <all vendors> v

Version  Description

= 1oextensons (OExtensd 1D vice

£ <enoty> |

L <::::> @ Download missing device description
= [ comextension (COMExte (3" Edit Object

K <Empty> Edit Object With...

1’ Ethemnet (Fthemet) Edit |0 mapping

. ‘ Import mappings from CSV...

- = Export mappings to CSV...
& Devices | [ Pous 9

Simulation

Set serial communication parameters

- Mitsubishi Blectric India 0.0.0.11 GC-RS232
= (84 Task Configuratiq % cut (Hecrs422coM | Mitsubishi Bectric India 0,005 GCRS42
= & ManTask |
@) pcpre®  Copy
= & VISU_TASK Paste
) Vrsxﬁem‘ X Delete
] TextList | Properties... ‘@ Group by category [] Display all versians (for experts only) [] Display outdated versions
= @ visualization Man|
T @ mame:GC-RS422-COM
@ Targetvisu Add Objec Vendor: Mitsubishi Eectric India
&) Home |2 Add Folder... Veraer6.0:0.5 =
© Keys_LEDs (Keys LEDs) Plug Device... ‘ Order Number: i #5422.CoM ‘i‘;

Plug selected device into the slot
oM

@  (You can select another target node inthe navigator while this window is open.)

Close

Double click on newly added COM extensions to open its device editor.

Click on tab

H COM x

422-COM |
‘ GC-RS422-COM 1/0 Mapping GC-R5422-COM_General

Baud rate :
GC-R5422-COM IEC Objects

Data bits :
Information

Parity :
Parameters Configuration

Stop bits :

Communication mode :
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Sr. No. Parameter Option Description
1 |Baud Rate 1200, 2400, 4800, 9600 (Default), 19200, | Baud rate in bps
38400, 57600, 115200
2 |Data Bits 8 (Default), 7 Number of data bits
3 | Parity EVEN, ODD, NONE (Default) Parity
4 | Stop Bits StopBits_1 (Default), StopBits_2 Number of stop bits
5 | Communication | FULL-DUPLEX (Default), HALF-DUPLEX| Communication mode as
Mode half duplex or full duplex.

NOTE

While using GC-422-COM unit in RS485 communication mode, it is mandatory to set
param€bemuai cati on MbDURIWBEXG OHALF

Add Modbus Serial Ma st er 6

Right click on COM extension unit in device tree
Devices v 3 X H oM x
=) Untitled39 v [ Add Device *

= (@ pevice (6c43) GC-R$422-COM /O

= B0 PLC Loge Name: [Modbus_Master _COM_Port

GC-RS422-COM IEC "
= 0 Application i
& on ® Append device O Piug device () Update device
Information . :
@ 1mplictioList [String for a fuliext search Vendor: | <All vendors> -
€] Imagepool | I Name Vendor Version  Descriptic
.D Library Manager & Cut =- [ Feidbuses
¥ PLC_PRG (PRG) By Copy = m Modbus

# W08 Modbus Serisl Device
= W Modbus Serial Master

= (@ Task Configuration Paste

= & ManT.
e MaknTank Delete T Modbus Master, COMPort | 35 - Smart Software Soluons GmbH ~~ 3.5.14.0 A device th
&) PLC_PRG
= & VIsU_TASK Refactoring » - =
) &) visuglems.vis 2 Properties... [ Group by categary [] Display all versions (for experts only) [] Display outdated versons
] Textiist
L] Textls Add Ohinct [  wame:Modbus Master, COMPort
= $) Visualization Manager Add Objec Vendor: 35 - Smart Software Solutions GrbH
@ Targetvisu D Add Folder... Vermeasiao -
> Order Humber: - *
&) Home I Add Device... ion: & device that works as on a serial COM Port of @ -
© Keys_L6Ds (Keys_LeDs) Plug Device... Hindamspe,
= (@ 10Extensions (I0Extensions)

Disable Device

K <empty> Update Device, Aowend seletbed devioe as bt ol of

K <Empty> | com
= (@ comextension (COMExtension 1 Edit Object @  (You can select another target nade inthe navigator while this window s open.)
H  COM (GC-RS422-COM) Edit Object With...

Add Device Close

@ Ethernet Ethemet) Edit 10 mapping | i

Import mappings from CSV...

R Export mappings to CSV...
2% Devices D POUs 9

Simulation
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Setting Modbus Master parameters

Double click on Modbus Master Device in device tree to open its device editor.

Click on

6Gener al 0.Setparameters as per thepdataila met er s
mentioned below

Devices > B X @ Home H com m Modbus_Master_COM_Port X -
=) useroc -
=@ Device (6c43) General Modbus-RTU/ASCL ODBUS
= Bl pcLoge ModbusGenericSeriallMaster 10 TransmissionMode @/u Oasen
= ) Application Mapping
@ oLt Objecs Time between Frames () @
Imagepocl

] tmagep Informatien [] Auto-restart Cammunication

m Library Manager

PLC_PRG {PRG)

= (&8 Task Confiquration
=g MainTask
&) PLC_PRG

=g vIsU_TASK
& visuElems. Visu_Prg
£ Textiist
= @) visualization Manager
Targetvisu
) Home
(O Keys_LEDs (Keys_LEDs)
+ 1) 10Extensions (I0Extensions)
=-[{ coMExtension (COMExtension)
=M CcoMm(GC-RS422-COM)
1) [Modbus_Master_COM_Fort (Modh

() Ethernet (Ethernet)

<

2 Devices |[[) POUs
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Sr. No. Parameter Default Value Description
1 Transmission RTU Set transmission mode as RTU.
Mode GOC43 supports only Modbus RTU transmission
mode.
2 Response 1000 This is response timeout setting.
Timeout (ms) It is recommended to set timeout for slave device in

slave parameters.

Once timeout is detected error is declared for slave,
communication with device is stopped or continued as
per setting O0Auto restar

3 Time between |10 This defines time duration between last response and
Frames (ms) next request.

4 | Auto-restart Uncheck This parameter defines master behavior in case of
Communication error.

Checked: RTU Master keep on trying to communicate|
with a slave after response timeout.

Unchecked: Master stops communication with slave
until explicit confirmation by user.

In this case, user has to reset or acknowledge error
using IEC variables xReset or xAcknowledge.

Ref er sIECIObjectsdior more details.

Add and configure Modbus RTU slave device.

Right click on Modbus_Master COM_Port (Modbus Master, COM Port)6 and sel ect
A dd De danaseléct slave device.

| Devices v 2 X
=) Untitleds3 q
= (@ Device (GC43)
= B0 pLC Logic
= ) Application
@ on
@ ImpiiGtioList
i e % Cut
) Library Manager
9 PLC_PRG (PRG) By Copy
= @ Task Configuration Paste
=& MainTask ¥ Delete
&] PLC_PRG
-8 VISU TASK Refactoring >
> -
@] visuElems.Visu_Pr{ [ Properties...
€] Textuist

Ad
= $] Visualization Manager

B Torgetvisu &) Add Folder...
&) Home l Add Device...
(© Keys_LEDs (Keys_LEDS) Disable Device
= (@ 10Extensions (10Extensions) Update Device...
£ <Emty> T Edit Object
L <oty> Edit Object With...
= [# coMextension (COMExtension)
= H COM (GC-RS422-COM) Edit 10 mapping
i Modbus_Master_COM_Por Import mappings from CSV...
@ ethernet (Ethernet) Export mappings to CSV...
::De-nces B Simulation

@ Package Manager...
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