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Legal Information

Legal Information

Copyright
Copyright © Shenzhen Inovance Technology Co., Ltd. 2024 All rights reserved

This documentation is the exclusive property of Shenzhen Inovance Technology Co., Ltd. No
individual or entity may excerpt, reproduce, modify, translate, or distribute any content herein
without written consent from Inovance.

Legal action will be taken against infringement.

Trademarks

INOV-\N CE is a registered trademark of Shenzhen Inovance Technology Co., Ltd. and its
affiliates. All other trademarks or registered trademarks mentioned in this documentation are the
property of their respective owners. Unauthorized use of these trademarks by third parties for any
purpose without written authorization could violate the rights of their owners.

Disclaimer of Liability

Due to continuous updates and improvements of products and technologies, the content of this
documentation may not fully match the actual products. In the event of any discrepancies, the
actual products shall prevail.

The contents are subject to change without notice due to product upgrade.

Waste Disposal

The storage, use, and disposal of this product (including optional accessories) must comply with
local laws and regulations.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified
for the specific task in accordance with the relevant documentation, in particular its warning notices
and safety instructions. Qualified personnel can identify the risks of the product/system and prevent
possible dangers.

Proper Use of the Product

Proper transportation, storage, assembly, installation, commissioning, operation, and maintenance
are required to ensure the safe operation of the product without any problems. The required
ambient conditions must be met. All operations must follow the guidelines provided in this
documentation.



Preface

Preface

Introduction

The GL20-4LC-PID is a 4-channel PID integrated thermal resistor/thermocouple temperature control
module. It can be used with GL20 series communication interface modules, such as GL20-RTU-
ECT32.

This guide describes the mechanical installation, electrical installation, program commissioning,
troubleshooting, and version matching information of the product.

Standards Compliance

The following table lists the certifications, directives, and standards that the product may comply
with. For details about the acquired certificates, see the certification marks on the product

nameplate.
Certification Directive Standard
CE EMC Directive 2014/30/EU 24 VDC products:

Certification EN61131-2

220 VAC products:
EN61131-2

EN 61000-3-2

EN 61000-3-3

LVD Directive 2014/35/EU EN 61010-1
EN 61010-2-201

RoHS Directive 2011/65/EU amended by | EN IEC 63000
(EU)2015/863

UL/cUL - UL 61010-1
Certification UL 61070-2-201
CAN/CSA-C22.2 No. 61010-1

CSA C22.2 NO. 61010-2-201

KCC - -

Certification

EAC - -

Certification

UKCA Safety Regulations | Electrical Equipment EN 61010-1

Certification (Safety) Regulations EN 61010-2-201
2016

EMC Regulations Electromagnectic 24 VDC products:

Compatibility

EN61131-2
Regulations 2016
220 VAC products:
EN61131-2

EN 61000-3-2

EN 61000-3-3

RoHS Regulations | Directive (RoHS) EN IEC 63000
Regulations 2012
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More Data
Name Code Description
GL20-RTU-ECT32 Series PS00013434 Introduces the installation, wiring, and other
Communication Interface Module information of the product.
User Guide
GL20-4LC-PID Series PS00019555 Introduces the mechanical installation,
Thermocouple/Thermal Resistor electrical installation, program
Temperature Control Module User commissioning, troubleshooting, and version
Guide (This guide) matching information of the product.
Revision History
Date Version Revision ‘
September 2025 A0O Initial release. ‘

Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version in the following ways

Do keyword search under Service and Support at www.inovance.com.,
QR code: Scan the QR code on the product with your smart phone.
My Inovance APP: Scan the QR code below to install the app, where you can search for and

download user guides.

Warranty Dsclaimer

Inovance provides warranty service within the warranty period (as specified in your order) for any

fault or damage that is not caused by improper operation of the user. You will be charged for any

repair work after the warranty period expires.

Within the warranty period, maintenance fee will be charged for the following damage:

Damage caused by operations not following the instructions in the user guide

Damage caused by fire, flood, or unusual voltage
Damage caused by unintended use of the product

Damage caused by use beyond the specified scope of application of the product
Damage or secondary damage caused by force majeure (natural disaster, earthquake, and

lightning strike)

The maintenance is charged according to the latest Price List of Inovance. If otherwise agreed upon,

the terms and conditions in the agreement shall prevail.

For details, see Product Warranty Card.
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General Safety Rules

1.1

General Safety Rules

Fundamental Safety Instructions

Safety Precautions

—_

. Read and follow the safety instructions when installing, operating, and maintaining the
equipment.

N

. To ensure your safety and prevent damage to the equipment, follow the marks on the equipment
and all the safety instructions in this guide.

. "CAUTION", "WARNING", and "DANGER" items in this guide do not indicate all safety precautions
that need to be followed; instead, they just supplement the safety precautions.

w

D

. Use this equipment according to the designated environment requirements; otherwise, a fault
may occur. Malfunction or damage caused by improper use is not covered by warranty.

(9}

. Inovance shall take no responsibility for any personal injury or property damage caused by
improper use.

Safety Levels and Definitions

"DANGER" indicates that failure to comply with the notice will result in death or severe personal
injuries.

DANGER

"WARNING" indicates that failure to comply with the notice may result in death or severe
personal injuries.

"CAUTION" indicates that failure to comply with the notice may result in minor personal injuries
or equipment damage. Keep this user guide properly for future use and deliver it to the end
user.
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Control System Design

]

DANGER

. Provide a safety circuit outside the PLC so that the control system can still work safely once
external power failure or controller fault occurs.

. Add an external fuse or circuit breaker to prevent the module from smoking or catching fire due
to long-time overcurrent caused by operation above rated current or load short-circuit.
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. An emergency stop circuit, a protection circuit, a forward/reverse operation interlocked circuit,
and an upper position limit and lower position limit interlocked circuit must be set in the external
circuits of PLC to prevent damage to the equipment.

. To ensure safe operation, for the output signals that may cause critical accidents, use external
protection circuit and safety mechanism.

. Once the CPU of the PLC detects an exception in the system, all outputs may be closed; however,
when a fault occurs in the controller circuit, the output may not be under control. Therefore, it is
necessary to design an appropriate external control circuit to ensure normal operation.

. If the output units such as relays or transistors are damaged, the output may fail to switch
between ON and OFF states according to the commands.

. The PLC is designed to be used in an indoor electrical environment compliant with overvoltage
category Il. The power supply must have a system-level surge protector to ensure that overvoltage
caused by lightning shock cannot be applied to power supply input terminals, signal input
terminals, and control output terminals of the PLC, therefore preventing damage to the product.




General Safety Rules

Installation

. Installation must be carried out by skilled personal who have undergone specialized electrical
training and possess comprehensive electrical expertise.

. Disconnect all external power supplies of the system before installing/removing the module.
Failure to do so may result in electric shock, module fault, or malfunction.

. Do not use the PLC in environments with dust, greasy smoke, conductive dust, corrosive or
combustible gases, exposed to high temperature, condensation, wind & rain, or subject to
vibration and shock. Electric shock, fire, and malfunction may also result in damage or
deterioration to the product.

. The PLC is open-type equipment that must be installed in a control cabinet with lock (cabinet
housing protection > IP20). Only the skilled personnel who have undergone specialized electrical
training and possess comprehensive electrical expertise can open the cabinet.

. Prevent metal filings and wire ends from dropping into ventilation holes of the PLC during
installation. Failure to comply may result in fire, fault, and malfunction.

. Ensure there are no unwanted matters on ventilation surface. Failure to comply may result in
poor ventilation, which may cause fire, fault, or malfunction.

. Ensure the module is connected to the respective connector securely and hook the module firmly.
Improper installation may result in malfunction, fault, or fall-off.

. Ensure natural ventilation for the equipment.

Wiring

. Wiring must be carried out by skilled personnel who have undergone specialized electrical
training and possess comprehensive electrical expertise.

. Disconnect all external power supplies of the system before wiring. Failure to comply may result
in electric shock, module fault, or malfunction.

. After wiring, install the terminal cover attached to the product before power-on or operation.
Failure to comply may result in electric shock.

. Insulate the cable terminals properly to ensure the insulation distance between cables will not be
shortened after cables are connected to the terminal block. Failure to comply may result in electric
shock or damage to the product.

. To avoid electric shock, cut off the power supply before connecting the equipment to the power
supply.

. The input power supply of this product must be 24 VDC. Power supplies outside +20% of 24 VDC
can cause severe damage to the product. Therefore, check whether the DC power supply provided
by the switching-mode power supply is stable at a regular interval.




General Safety Rules

1.2

Operation and maintenance

. Operation and maintenance must be carried out by skilled personnel who have undergone
specialized electrical training and possess comprehensive electrical expertise.

. Do not touch the terminals while the power is on. Failure to comply may result in electric shock or
malfunction.

. Disconnect all external power supplies of the system before cleaning the module or re-tightening
screws on the terminal block or the connector. Failure to comply may result in electric shock.

. Disconnect all external power supplies of the system before assembling/disassembling the
module or connecting/removing the communication cables. Failure to comply may result in
electric shock or malfunction.

Safety Recommendations

. In the position where the operator directly touches the machinery part, for example, where a
machinery tool is loaded/unloaded, or where a machine runs automatically, the on-site manual
operating devices and any other alternative means must be carefully arranged and designed so
that they are independent of the PLC and can start or terminate the automatic running of the
system.

. If modification on the program is needed during system operation, use the lock function or other
protective measures. Ensure that only authorized personnel can make the necessary
modifications.

Disposal

. Treat the scrapped product as industrial waste. Dispose of the battery according to local laws and
regulations.

. Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Industrial Information Security

The product provides interfaces to connect to the network and transmit data through the network
interfaces. In order to protect factories, systems, machines and networks from network attacks and
ensure their safe operation, implement appropriate industrial information security protection
mechanisms.

The customer is responsible for providing and continuously ensuring a secure connection between
the product and the network to prevent unauthorized access to its factories, systems, machines and
networks. The system can only be connected to the corporate network or the Internet if it is
connected securely and appropriate security measures are in place (for example, using anti-virus
software and a firewall).

Inovance continuously develops and improves products and solutions to improve safety. Itis
strongly recommended that you update the product promptly and always use the latest version.

6-



General Safety Rules

ACaution

Tampering with software (such as viruses, Trojans, and Worms) can lead to unsafe drive state, which can put the
device in an unsafe operation state. This may result in death, serious injury, and property damage. Observe the
following strictly.

o Always use the latest software version. If the product version is no longer supported or the latest version of
the program is not applied, customers are at increased risk of cyber-attacks.

« Take proper protection measures (including but not limited to deploying anti-virus software, firewall, WAF,
IPS/IDS, situational awareness system, ID verification, and data encryption) to prevent files in the mobile
storage device from being damaged by malware and protect products, networks, systems, and interfaces
from unauthorized access, disturbance, intrusion, data disclosure, or information theft.

o Check all safety-related interfaces and settings after commissioning.
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2.1

Product Information

Model and Nameplate

Model
® @ ® @ ®
@ Product Information ® Number of Input Auxiliary Type
GL: Inovance general Channels ® PID: PID algorithm (with 8 output
local module 4: 4 input channels channels)
@ Series Number @ Module Type
20: 20 series module LC: Thermocouple/
Thermal resistor -
temperature control
module
Nameplate
INOVANCE
GL20-4LC-PID [y 5
4 Channel Integrated PID AlgorithmThermal L) .
Resistance/ ThermocoupleHybrid Temperature
Control Module
POWER INPUT: 120mA
OUTPUT:None SN:0123456789123456
c
mode. L0+ | LO- 71 | DOO |COM
i
i 10+ | 10- ¢2 |DO1|COM
- E '"’“mf,!iﬂl;‘L 11- | 3 [po2|com
PT 11+ | 11- | 4 |DO3 [COM
— '"“’.;Zéi& 12+ ] 12- | 5 [D0o4 [com
F 12+ | 12- [ 6 |DO5|COM
c € TcJ13+] 13- | 7 [DO6 |COM
13+ | 13- | 8 |DO7 [COM
. PE | 9| 24V |COM
A
258 A o
[=]:
I\M
Suzhou Inovance Technology Co., Ltd. Madein China

The data for ordering the product is shown in the following table.

Model Description

Material Code

Applicable Model

GL20-4LC-PID GL20 series 4-channel PID integrated
thermocouple/thermal resistor

temperature control module

01441271

Applicable to GL20 series
communication interface
modules, such as GL20-RTU-
ECT32
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2.2

Components
No. Component Description
Power/Run Yellow- |.Steady ON: The module is running
indicator green normally.
« Flashing quickly: The module is
PR (POWER addressed successfully.
) +RUN) « Flashing slowly: The module is
©0) .S'ghal powered on but not addressed.
indicators . OFF: The module is not powered on or
is faulty.
Fault indicator | Red ON when the module is faulty. For
ERR details, see “ Troubleshooting” on page
43
1/0 si L I/0 signal Yellow- |.Solid ON: The output is active.
@ ./ .Slgna 00 to 07 - § P
indicator indicator green « OFF: No output.
® I/0 terminals | For details, see “4.2 Terminal Definition” on page 18
Channel . Solid ON: The module is operating
00to 03 enabling Green normally.
Channel - -
@ o indicator « OFF: The module is disabled.
indicator Channel fault Solid ON: The channelis faulty
00 to 03 R : : :
indicator ed « OFF: The module is disabled.
Red: Digital
- Orange: Analog output
output
Gray: Digital )
® Color inbut - Green: Analog input
identification P
White:
Communica- | Blue: Other modules
tion

Note

Flashing quickly: The indicator is ON for 200ms and OFF for 200ms.
Flashing slowly: The indicator is ON for 200ms and OFF for 1s.
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2.3

Technical Specifications

General specifications

Item Specification
IP rating IP20
Dimensions (W x H x D) 24 mm x 100 mm x 75 mm
Weight About 119 g

Power supply specifications

Item

Specification

Rated voltage of bus input power supply

5VDC (4.75 VDC to 5.25 VDC)

Rated current of bus input power supply

90 mA (typical value@5 V)

Rated voltage of terminal input power
supply

24 VDC (20.4 VDC to 28.8 VDC)

Rated terminal input current

120 mA (typical@24 V)

Rated voltage of terminal output power
supply

Rated current of terminal output power
supply

Input specifications

Hot swap Not supported
Anti-reverse connection for 24 V input Supported

ltem Specification
Number of input channels 4

Digital resolution

24-bit resolution

Display sensitivity

0.1, 0.01, or 0.001 (depending on the number of decimal
places). The unit is °C or °F.

Input terminal

Supports thermocouple (TC) inputs and thermal resistor (PT)
inputs

Input type

. Thermocouple input: B, E, N, J, K (default), R, S, T, C,
+100 mV.

. Thermal resistor input: PT100 (default), PT500, PT1000,
Cu100, NTC10K (optional, NTC type sensor), and KTY84.
The resistance signalrange is 1 kQ to 4 kQ. The thermal
resistor connection supports two-wire, three-wire
(default), and four-wire modes.

Compensation method

Supports internal and external cold junction compensation. To
apply the external cold junction compensation, the 2nd channel
of the module shall adopt the PT100 three-wire connection.

. External cold junctions: For normal wiring, the value of
the external cold junction is displayed. For abnormal
wiring (including two-wire connection), the maximum
value of 3276.7 is displayed. When overlimit/sensor
disconnection/overflow detection is enabled, the
corresponding fault code will be reported.

. Internal cold junctions: No difference with other
channels

Accuracy (at normal temperature: 25°C)

(£0.1%)"(x100mV full scale) + cold junction compensation error
2

-10-
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Item Specification

Accuracy (at operating temperature: -20°C to | (+0.3%)M(+100mV full scale) + cold junction compensation error

+55°C) 12

Isolation Isolated between 1/0 terminals and power supply, as well as
between channels and MCU. Not isolated between channels.

Input indicator /

Input derating /

Overflow and open circuit detection Supported

Power consumption <0.9WwW

Anti-interference capacity B! For default parameter settings, the anti-interference capacity is
50 dB in differential mode and 120 dB in common mode.

Note

o [1]: Indicates ADC sampling accuracy, which needs to be determined based on sensor type and thermocouple
detection temperature range. For details, see “8.1 Appendix 1: Accuracy Calculation” on page 45.

o [2]: The cold junction compensation error needs to be determined based on the compensation type,
installation direction, adjacent module type and operating temperature range. For details, see “8.7 Appendix
1: Accuracy Calculation” on page 45.

o [3]: The anti-interference capacity is strongly associated with sampling cycle and filter time.The anti-
interference capacity is only about 25 dB when the filter time is set to 0, and sampling cycle to 100ms.The
sensor must be equipped with shielded cables for use by the customer.

Output specifications

ltem Specification
Output type Source mode (PNP)
Number of output channels 8
Output voltage 24 VDC (20.4 vDC to 28.8 VDC)
Output load 21 mA/channel; 84 mA/module
Hardware response time upon ON/OFF 100ps
Isolation No isolation among interface channels; no isolation between

the power supply and interface; isolation applied between the
interface and the bus.

Leakage current upon OFF 100 pA
Overcurrent protection Supported
PWM output Supported

PID specifications

ltem Specification

PID control mode . 0: PID negative action (unipolar heating)

. 1: PID positive action (unipolar cooling)

. 2: PID bipolarity controlled by cooling coefficient
. 3: PID bipolarity controlled independently

Auto-tuning coefficient range 0 to 100 with the default of 50

PID output limit Upper and lower limits of heating and cooling output: -100% to
+100%

Temperature control mode Unipolar PID controlled by heating and bipolar PID controlled by

heating/cooling

-11-
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Item

Specification

PID output type

Bit 3 to Bit 4: Output type

. 0: PWM output
. 2: Percentage output
Bit 5 to Bit 6: Cooling output type

. 0: PWM output
. 2: Percentage output

Analog output

Supported. The upper and lower limits of the analog output are
configurable.

Output data range (MV)

. Heating and cooling range: -105% to +105%
. Heating range: -5% to +105%

PID incomplete differential function

Supported

PID dead zone control function

In dead zones of PID control, no PID adjustment is performed.
The SP (temperature set point) range is 0°C (default) to 100°C.

PID output compensation function

Supports heating and cooling output offset compensation
functions. Final output = PID output + Output offset
compensation (range: -100% to +100%, with the default of 0).

PID disconnection hold function

Supported

. For sensor disconnection: Options include outputting
last value and outputting preset value.

. For communication disconnection: Options include
continuing PID operation and outputting preset value.

Software specifications

Item

Specification

Input PDO data volume

Max. 112 bytes

Output PDO data volume

Diagnostic report configuration

Max. 112 bytes
Supported

Diagnostic detection enable configuration

Supported

Filter time 0s to 16s (configurable through software, default is 5s)
Overflow and underflow detection Supported
Overflow detection configuration Supported
Independent channel configuration Supported
Temperature offset configuration Supported

Temperature configuration range

-204.8 to +204.7

Sampling cycle

Thermocouple: 50ms, 250ms, 500ms, 1000ms

Thermal resistor: 250ms, 500ms, 1000ms

Warm-up time

45 min

Sampling refresh

Refresh according to the sampling cycle

Stop mode

Output based on the maximum value with no further refresh

Open circuit or overflow/underflow
detection

Output based on the maximum value with no further refresh

Channel diagnosis

Upper limit exceeded alarm, lower limit exceeded alarm, open
circuit alarm, and overflow/underflow alarm

Software diagnosis

Not supported

Configuration diagnosis

Configuration fault identification, channel parameter
configuration fault

-12-
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2.4

Environmental Specifications

Item

Specification

Installation/Operating
environment

Free from conductive dust, conductive fibers, explosive dust, flammable gases,
water mist/greasy dirt, corrosive dusts/gases, strong vibration, and repetitive
shock

Max. altitude

<2000 m

Pollution degree

2

Immunity

2 kV on power supply cable (compliant with IEC 61000-4-4)

Overvoltage category

EMC immunity level

Zone B, IEC61131-2

ESD protection level

Contact discharge +/-6 kV, air discharge +/-8 kV

Vibration resistance

« Application scenario: Tested according to IEC60068-2-6; 3.5 mm amplitude at 5
Hz to 8.4 Hz; 1 g acceleration at 8.4 Hz to 200 Hz; in ten cycles/axes

. Transportation scenario: Tested according to IEC60068-2-64, 0.01 g2/Hz power

spectral density at 5 Hz to 100 Hz; 0.001 g2/Hz power spectral density at 200 Hz;

1.14 g Grms

Shock resistance

Application/Transportation scenario: Tested according to IEC60068-2-27; 15 g
peak gravitational acceleration; 11ms pulse width; 18 times in X/Y/Z-axis
directions

Operating temperature/
humidity

« Temperature: -20°C to +55°C
« Humidity: < 95% RH (30°C), without condensation

Storage temperature/
humidity

« Temperature: -20°C to +60°C
« Humidity: < 95% RH (30°C), without condensation

Transportation
temperature/humidity

« Temperature: -40°C to +70°C
« Humidity: < 95% RH (40°C), without condensation

-13-




Mechanical Installation

3 Mechanical Installation

3.1 Installation Precautions

e Make sure the module is powered off before installing or removing.
e Do not hot swap the modules. Otherwise, the modules may be damaged by overcurrent or

overvoltage, and the communication interface module or PLC may be subject to restart, user data
loss or corruption.

e Do notdrop or shock the housing or terminals of the module to avoid damage.

3.2 Installation Dimensions

Module

The installation dimensions (in mm) are shown in the figure below.

83

At least 10 mm space
shall be reserved above
the module to ensure — ™ R
the movement of the
mounting hook.

75

375

-

100
105.5

The installation position  #
of DIN railis 5 mm below:
the module center.

68.5

Cable

110

75
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Mechanical Installation

3.3 Installation Method

Installing modules side by side

The module is mounted onto a DIN rail according to IEC 60715 (width: 35 mm, thickness: 1 mm). The
dimensions (in mm) are shown below.

G€

1+0.04

ACaution

When installed on a DIN rail other than the recommended one (especially the one whose thickness is not 1.0
mm), the module will not fit in place as the mounting hook does not work.

Install modules side by side by sliding them along the top and bottom guide rails of adjacent
modules.

Top guide

Bottom guide

Installing modules onto DIN Rail

1. Align the module with the DIN rail and push it in the direction indicated by the arrow until you
hear a click, as shown below.

-15-
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DIN rail

Mounting hook

O O O M @ 6 W b O O O

2. Make sure the DIN rail mounting hook of the module is locked. The locked and unlocked states of

the mounting hook are shown below.
Locked Unlocked

Mounting hook |
. |

e If the mounting hook is pressed down, it is locked.
e If the mounting hook is lifted up, it is unlocked.

To lock the module to the DIN rail, press down the mounting hook.

ACaution

When the module is not installed on the rail, keep the mounting hook in the locked state. Keeping the mounting
hook unlocked for a prolonged time may cause the hook to fail.

3. Install a DIN rail end plate on both sides of the PLC or expansion module. To install the end plate,
hook the bottom of it to the bottom of the DIN rail, rotate the end plate to hook the top of it to the
top of the DIN rail, and then tighten the screw to lock the end plate in place, as shown below.

Removing modules

Pry the DIN rail mounting hook upwards with a tool such as slotted screwdriver, hold the protrusions
and pull the module out straight forward, and then press down the top of the DIN rail mounting
hook.

-16-
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DIN rail mounting hook Screwdriver

Protrusion

Protrusion

-17-
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4 Electrical Installation
4.1 Cable Selection
The cable lug and cable diameter included in the following table are only for reference.
Material Applicable Cable Diameter KST Suzhou Yuanli
Name mm? AWG Model Crimping Tool Model Crimping Tool
0.3 22 E0308 0308
0.5 20 E0508 0508
Tubular
lug 0.75 18 E7508 KST2000L 7508 YAC-5
1.0 18 E1008 1008
1.5 16 E1508 1508

To use other types of tubular lugs, crimp the lug to the cables according to the shape and dimension

requirements shown below.

4.2 Terminal Definition

-18-
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Left Signal Description | Left Signal Left Left Left Signal Left Signal Description (2nd
(1st Column from Left) | (1st Column | Terminal Terminal (2nd Column from Left)
from Left) (1st (2nd Column
Column Column from Left)
from Left) | from Left)
« TCinput (+) for LO+ Al B1 LO- « TCinput (-) for channel 0
channel 0 « Two-wire PT input B for channel
« Two-wire PT input A 0
for channel 0 « Three-wire PT input B for
« Three-wire PT input channel 0
A for channel 0 « Four-wire PT input B for channel
« Four-wire PT input A 0
for channel 0
Four-wire PT input A 10+ A2 B2 10- « Three-wire PT input B for
for channel 0 channel 0
« Four-wire PT input B for channel
0
. TCinput (+) for L1+ A3 B3 L1- . TCinput (-) for channel 1
channel 1 « Two-wire PT input B for channel
« Two-wire PT input A 1
for channel 1 « Three-wire PT input B for
« Three-wire PT input channel 1
A for channel 1 « Four-wire PT input B for channel
« Four-wire PT input A 1
for channel 1
Four-wire PT input A 1+ A4 B4 11- « Three-wire PT input B for
for channel 1 channel 1
« Four-wire PT input B for channel
]
. TCinput (+) for L2+ A5 B5 L2- . TCinput (-) for channel 2
channel 2 « Two-wire PT input B for channel
« Two-wire PT input A 2
for channel 2 « Three-wire PT input B for
« Three-wire PT input channel 2
A for channel 2 « Four-wire PT input B for channel
« Four-wire PT input A 2
for channel 2
Four-wire PT input A 12+ A6 B6 12- « Three-wire PT input B for
for channel 2 channel 2
« Four-wire PT input B for channel
2
« TCinput (+) for L3+ A7 B7 L3- « TCinput (-) for channel 3
channel 3 « Two-wire PT input B for channel
« Two-wire PT input A 3
for channel 3 « Three-wire PT input B for
« Three-wire PT input channel 3
A for channel 3 « Four-wire PT input B for channel
« Four-wire PT input A 3
for channel 3
Four-wire PT input A 13+ A8 B8 13- « Three-wire PT input B for
for channel 3 channel 3
« Four-wire PT input B for channel
3
Empty terminal . A9 B9 PE PE grounding

(unconnected)
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Right Left Signal (1st Right Right Signal Right Signal
Indicator Column from Terminal (2nd | (2nd Column | Description (2nd
(Tst Left) Right Column from from Right) Column from
Column Right Signal Terminal Right) Right)
from (1st Column | (1st Column
Right) from Right) | from Right)
00 Digital output D00 1 D1 coMm Grounding
for channel 0 terminal of the 24
VDC power
supply
01 Digital output DO1 c2 D2 coMm Grounding
for channel 1 terminal of the 24
VDC power
supply
02 Digital output D02 C3 D3 CoOM Grounding
for channel 2 terminal of the 24
VDC power
supply
03 Digital output DO3 c4 D4 coM Grounding
for channel 3 terminal of the 24
VDC power
supply
04 Digital output DO4 c5 D5 coMm Grounding
for channel 4 terminal of the 24
VDC power
supply
04 Digital output DO5 c6 D6 COM Grounding
for channel 5 terminal of the 24
VDC power
supply
06 Digital output D06 c7 D7 coMm Grounding
for channel 6 terminal of the 24
VDC power
supply
07 Digital output DO7 c8 D8 coMm Grounding
for channel 7 terminal of the 24
VDC power
supply
/ 24 V power 24V 9 D9 coM Grounding
supply voltage terminal of the 24
VDC power
supply
The following table shows the relationship between temperature input channels and digital outputs.
Temperature Input Channel Digital Output Indicator Digital Output Signal
Channel 0 (CHO) 00, 01 D00, DO1
Channel 1 (CH1) 02,03 D02, D03
Channel 2 (CH2) 04, 05 D04, DO5
Channel 3 (CH3) 06, 07 D06, DO7
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4.3

Wiring precautions

Terminal Wiring

Do not bundle the expansion cable together with power cables (with high voltage and large

current) that produce strong interference signals; otherwise, the expansion cable may be

influenced by noise, surge, or induction. Separate it from other cables and avoid cabling in

parallel.
Use recommended cables and adapter boards for connection. It is recommended that shielded

cables be used as expansion cables to enhance anti-interference capacity.

Apply single-point grounding for the shielding of shielded cable and solder sealed cable.

Circuit block diagram and wiring diagram

Input wiring diagram

TC wiring diagram

TC sampling
Y
+ L0+ IR B1 |LO-
[ [
Vi Ll 10+ A2O B2 | I0-
1 .
o—>1 L1+| A3 Filter B3 |L1-
O O
11+ 11-
A4 B4
L2+ ASO 035 L2-
12 _
*| A6, ADC ~B6 |12
L3+| A7 AGND B7 | L3-
O O
13+ A8O OBB 13-
©)
= A9y Power Oﬂ PE
supply 1

Name Description
@ Use shielded compensating cables and connect the shield to PE. It is recommended
to connect the PE terminal of the module to the external PE.
@ Compensating cables are required to extend thermocouples; otherwise,
temperature measurements may be abnormal.
® 4-channel TC wiring: The wiring methods for A3&B3, A5&B5, A7&B7 are the same as

those for A1 and B1.

A9 is an empty terminal with no electrical connections.

PT wiring diagram

Two-wire mode
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LO+| Al B1 |LO-
10+ AZO B2 |10- 1
L1+ Filter _ ~ AN
ASO OBB L1 @
1+ A4O OB4 I1-
L2+ A5O OB5 [L2-
12+ | A6 o) ADC 0B6 12-
L3+ | A7 AGND B7 |L3-
O
13+ | A8 OB8 13-
®
T =
supply l

Name Description
©) Use shielded compensating cables and connect the shield to PE. It is
recommended to connect the PE terminal of the module to the external PE.
@ If two-wire connection is used, short the LO- and 10- channels together. In this
case, the resistance on the cable will affect the measurement.
® 4-channel RTD connection in two-wire mode: The wiring methods for A3&B3&B4,

A5&B5&B6, A7&B7&B8 are the same as those for A1&B1&B2.

A9 is an empty terminal with no electrical connections.

_ Three-wire mode

@
L
LO+| A1 Bl |L0- |
10+ A2 B2 |l0- | {
L1 Filter _ T
+ ASO OBB L1 O]
1+ | A4 B4 |11~
L2+ ASO OBS L2-
12+ | A6 ADC oB6 |12-
L3+ | A7 AGND B7 |L3-
@)
13+ | A8 B8 | 13-
® B9 |PE
—» A9, Power
supply L
Name Description
) Use shielded compensating cables and connect the shield to PE. It is
recommended to connect the PE terminal of the module to the external PE.
@ Use a cable having three low-resistance wires that have no difference in
resistance.
® 4-channel RTD connection in three-wire mode: The wiring methods for

A3&B3&B4, A5&B5&B6, A7&B7&B8 are the same as those for A1&B1&B2.

A9 is an empty terminal with no electrical connections.

Four-wire mode
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@
L5
LO+| Al B1 |LO- ——
10+ A2O B2 |10- 1
L1+ ASO Filter 033 L1- AN )
1M+ A4O OB4 11-
L2+ A5O OB5 |L2-
12+ | A6 0 ADC 0oB6 12-
L3+ | A7 AGND B7 |L3-
O
13+ | A8 OBB 13-
®
—» A9 Power B9 |PE
supply 1

Name

Description

Use shielded compensating cables and connect the shield to PE. It is
recommended to connect the PE terminal of the module to the external PE.

resistance.

Use a cable having three low-resistance wires that have no difference in

A1&A28&B1&B2.

4-channel RTD connection in four-wire mode: The wiring methods for
A3&A48&B3&B4, A5&A6&B5&B6, A7&A8&B7&B8 are the same as those for

A9 is an empty terminal with no electrical connections.

Output wiring diagram

SSR load poo| ¢1 D1 | coMm
T e G e
DO1 CZO o coM
D02 = D3 | COM
a3, 5 5
DO3| C4
o g D4 | com
D04 CSO Q,i ODS coM
DO5
C6O 2 OD6 coM
@ —» DO6| C7 2 D7 | COM
O =. O
SSRl0ad 57| cg = pg|com +—@
| L O
-, |+ 24v co D9 | COM
1
I Power supply
@ —» 24 VDC

Name Description
©) C1 to C8 are output terminals for wiring.
C9 to D9 are power supply terminals.
@ Wiring of power supply (C9 to D9)
® All COM terminals are internally connected. A COM terminal can be connected to
multiple SSR loads.
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5

5.1

5.2

PID Temperature Control Function

Introduction

The PID temperature control function is based on the auto-tuning fuzzy adaption bipolar PID control
algorithm. It is applicable to both unipolar and bipolar control applications.

The PID temperature control algorithm mainly consists of three functions: auto-tuning, fuzzy
adaption, and PID control. The auto-tuning function uses relay feedback algorithms. The fuzzy
adaption algorithms, based on auto-tuning PID parameters, modify PID parameters in real time
according to deviation and deviation change rate. The PID control function uses a positional PID
algorithm to calculate the percentage output, which integrates variable integral, anti-integral
windup, integral separation, incomplete derivation, and manual control. For complex control
systems, auto-tuning can be completed by simply enabling the PID auto-tuning function.

ncomplete | [ faneelcortel
derivative P
direction...
> Optimize Integrate
g z
7 hel N A Y
g* Expert _S Dynamic é—"\;‘ Output ! Analog output
= experience adjustment| '§ q [parameters Output
8 > % i & > PID control > Per(F:’Z\rlwl\t/IathgLLj':put
& H 3%
S z ° J A
= @ >
=y
3 y Optimize Optimize Optimize
Anti-integral Variant Integral
Optimize windu integration separation
Fuzzy table P P 9 P

Auto-Tuning Function

Introduction

Auto-tuning adjustment function: The temperature control unit of the module automatically
calculates the PID parameters (including proportional, integral, and derivative) and determines the
set point to adjust the temperature. This function enables fast, stable, and precise temperature
control, boosts commissioning efficiency, and simplifies the complicated manual commissioning
workflow. The module features the temperature control function by heating and cooling. The
corresponding function blocks are shown below.

Adjustment function } Control algorithm function }7

T**{ PID control }»———1‘
| I
| I
| I
| I
Auto-tuning | P1,D !
| I
| I
| I
| I
} P(cooling)| |I(cooling) ‘ ‘ D (cooling) ‘ }
| I
Lo J
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The following figure illustrates the unipolar heating auto-tuning process, with a waveform near the
set point.

Unipolar Heating Auto-Tuning

Temperature

SEE POINE [SP) |- oooommmmmeenon i foe
pelnt G2} Process value [PV}

Control output Time

ON 100%

/\_/_

. A "

Auto-tuning period PID control

The following figure illustrates the bipolar auto-tuning process, with 2 waveforms near the set point.
After auto-tuning, manually set the StartAT parameter to False.

Bipolar Auto-Tuning

Temperature
4

Set point (SP) | /\\/\f\—’ Process value (PV)

Time

/\/_

PID control

Heating output

QN 100%

Cooling output

ON 100%

/\/_

8 AN s

Auto-tuning period PID control

Calculation of the initial auto-tuning PID value

The initial value of PID is obtained through the relay feedback auto-tuning algorithm, combined with
expert experience.
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Based on the relay feedback method of the Z-N formula, the calculation of the initial auto-tuning
PID value is shown below.

A
2r
@®

"d" represents the relay characteristic amplitude; "A" represents the amplitude generated by the
system; "T" represents the critical oscillation cycle; "y max" and "y min " represent the peak and valley
values respectively; "t2" and "t1" represent the time of the peak and valley respectively.

The critical proportional band method is used to calculate the controller parameters during the
relay-type auto-tuning process, as shown below.

Kpo =0.6Ku
Ti=0.5Ty
T4¢=0.125Tu

"Kp " represents the proportional gain; "Ti" represents the integral time constant; "T4" represents
the derivative time constant.

The following formulas are derived from Ki0=K,0+Ti, and Kq0=Kp0xTq.

K,0 = 0.6K,
0.3

K0 = 23K
I

K,0 = 0.75K,T,

w'
Il

According to the above formulas, K0, K;0, and K40 can be calculated.

Function description

Enable the appropriate auto-tuning type based on the application scenario. Install sensors and
other execution units in accordance with electrical requirements. The parameter settings and
descriptions are as shown in the following table.

Sequence Parameter Name Description Default Value
1 ControlMode Auto-tuning type Options include unipolar heating 0
+ErrorAction auto-tuning and bipolar auto-tuning.
+OutType . Bit 0 to Bit 1: Control mode
+0utTypeCool . 0: PID negative action (unipolar
heating)

. 2: PID bipolarity controlled by
cooling coefficient
. 3: PID bipolarity controlled

independently
2 ATNum Number of auto-tuning | . Selects at least one waveform 2
waveforms for unipolar heating auto-tuning.

. Selects at least 2 waveforms for
bipolar auto-tuning.
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Sequence

Parameter

Name

Description

Default Value

3

SampleMode
+SenserType
+ChannelEnable

Sensor type

Bit 2 to Bit 6: Sensor type
Thermal resistor: The default is PT100.

.0: PT100

. 1: PT500

. 2: PT1000

. 3: Culo0

«4: KTY84

. 5: Resistance value (1 kQto 4
kQ)

Default is K type.

.0: K
.1:)
.28
. 3:
.4
. 5:
.6
.7
.8:
.9: 100 mV

N =0 xzuowm

K type

SampleTime/
Unit/Float/
Cooljunction

Sampling cycle

Bit 0 to Bit 2: Sampling cycle

.0:50ms

. 1:250ms
.2:500ms
.3:1000ms

ControlMode
+ErrorAction
+0utType
+0utTypeCool

Action upon an alarm

Bit 2: Action upon an alarm

. 0: Keep the current value
. 1: Output the predefined value

ControlMode
+ErrorAction
+0utType
+0utTypeCool

Output type

Bit 3 to Bit 4: Output type

. 0: PWM output
. 2: Percentage output
Bit 5 to Bit 6: Cooling output type

. 0: PWM output
. 2: Percentage output

00

TempCommand

PID enabling

Bit 0: Enable temperature control
0: Disabled
1: Enabled

TempCommand

Auto-tuning enabling

Bit 2: Enable auto-tuning mode
(StartAT)

0: Disabled
1: Enabled
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Sequence Parameter Name Description Default Value
9 Set Point Target temperature Sets this parameter to the common -
operating temperature.
10 Output State Temperature control Indicates the auto-tuning state of 0
state temperature control.

Bit 3 to Bit 4: Auto-tuning state
(ATState)

0: Not tuned
1: Tuning
2: Tuned

ACaution

« The auto-tuning PID parameter is used to adjust the target temperature. If there is a large deviation between
the target temperature and the temperature during auto-tuning, the adjustment speed and accuracy may not
meet expectations, and auto-tuning must be performed again.

« During the auto-tuning process, parameter configurations cannot be modified; otherwise, unreasonable
parameters may be obtained.

« After the auto-tuning, the auto-tuned parameters are recorded, written, and saved to the PID-related
parameters of RPDO.

« For detailed auto-tuning parameter settings, see “8.2 Appendix 2: Object Dictionary Definition” on page
47.

5.3 Fuzzy Adaption Function

The fuzzy adaption function is based on is an algorithm based on intelligent reasoning, capable of
handling complex, variable, and uncertain control environments. It addresses control problems in
complex nonlinear systems where characteristics vary with time or operating conditions — problems
that traditional PID controllers, and even those with auto-tuning function, cannot handle effectively.

A fuzzy adaption controller comprises three functional modules: fuzzification, fuzzy inferencing, and
defuzzification. It also includes a knowledge base, which consists of a database and a rule base.
The fuzzy adaption function is enabled by setting the Bit 0 in "OtherParameter" to correct the PID
parameter offset.
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5.4

‘ Input quantization ‘

Fuzzification
Y
Design the fuzzifi-
cation rule table

y
Define the domain
and fuzzy subsets

Fuzzy inferencing
/
‘ Output fuzzy sets ‘

Defuzzification

Y

Output precise
quantity

Y
Correct the PID param-
eter deviation

Y
‘ PID control ‘

Note

The fuzzy adaption function is enabled by setting the Bit 0 in "OtherParameter".

PID Control Function

Introduction

The PID control function supports both manual and automatic modes, and features parameter auto-
tuning. Itis applicable to heating, cooling, and heating/cooling scenarios, with two separate
outputs for heating and cooling.

As shown in the figure below, select the PID control mode and set the target temperature (SP)
according to actual application scenarios and requirements. Connect the actual sensor to sample
the temperature as PV and output the heating/cooling amplitude using the PID algorithm of the
module.

-29-



PID Temperature Control Function

\Function settings

Function settings

SP T Set point
—— Set point limit —— speed limit

PID control mode

0: Unipolar heating

1: Unipolar Cooling

2: Bipolarity controlled by cooling coefficients
3: PID bipolarity controlled independently

Sampled value
overlimit determination

Integral .| . | Derivative effect:
Proportional \M‘ Integral optimization 1: |Integral separation limit Incomplete ’
effect Integral separation Derivation

Integral clear

Reduces the integral Integral optimization 2:
coefficient when the Anti-Integral windup

setpoint changes
A\

Heating/Cooling output compensation@

Last valid value

ErrorBits

Output | aylt substitute value
upon faults ————

Manual value

Heating/Cooling
output limit

Function description

e PID parameters
For PID control, set the proportional band (K ), integral time (Ti), and derivative time (T 4) based
on actual needs.

= The larger the K, the stronger the proportional effect, which only focuses on the deviation.

Modification Curve Description

The curve increases gradually and takes
longer to stabilize, but overshoot can be
avoided.

When Kp
decreases SP»

Overshoots and fluctuations occur, but
the curve quickly reaches the set point
and remains stable.

When Kp
increases

= The larger the Ti, the weaker the integral effect, which only focuses on the deviation.
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Modification

Curve

Description

When Tjincreases

SPhf-—--- =

The time to reach the set point
increases.

The stabilization time is longer, but
fluctuations, overshoots, and
undershoots are reduced.

When T decreases

SP | A A .

Overshoots and undershoots occur.
Fluctuations occur.

The curve reaches the set point quickly.

= The larger the T4, the stronger the derivative effect. The derivative process only focuses on

the deviation changes (when the set point is constant, it only focuses on PV changes), and the

derivative action occurs only when PV changes.

Modification Curve Description
When T 4 increases The overshoot/undershoot magnitudes
SP MRS Ao and the stabilization time are reduced.

Minor fluctuations occur when the
system's state changes.

When T g decreases

The overshoot/undershoot magnitudes
are relatively large and it takes longer
to return to the set point.

Parameter setting

Enable the PID control algorithm. Install sensors and other execution units in accordance with

electrical requirements. The parameter settings and descriptions are as shown in the following

table.
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No.

Parameter

Name

Description

Default
Value

SampleTime/Unit/
Float/Cooljunction

Sampling cycle

Bit 0 to Bit 2: Sampling cycle

. 0: 50ms

. 1:250ms
.2:500ms
. 3:1000ms

2

SampleMode +
SenserType +
ChannelEnable

Sensor type and
sampling mode

Bit 0 to Bit 1: Sampling mode
Three-wire mode (default)

. 0: Thermal resistor in two-
wire mode

. 1: Thermal resistor in
three-wire mode

. 2: Thermal resistor in
four-wire mode

. 3: Thermocouple

Bit 2 to Bit 6: Sensor type

Thermal resistor: The default is
PT100.

.0: PT100

. 1: PT500

.2: PT1000

.3:Cu100

«4: KTY84

. 5: Resistance value (1 kQ
to 4 kQ)

Defaultis K type.

.0:K
.11
o 2:
.3
.4
«5:
. 6:
o7
.8:
. 9: 100 mV

N = W0nxzuowm

ControlMode
+ErrorAction+QutType
+0utTypeCool

PID control mode

Bit 0 to Bit 1: Control mode

. 0: PID negative action
(unipolar heating)

. 1: PID positive action
(unipolar cooling)

. 2: PID bipolarity
controlled by cooling
coefficient

. 3: PID bipolarity
controlled independently

ControlMode
+ErrorAction+QutType
+0utTypeCool

Action upon an alarm

Bit 2: Action upon an alarm

. 0: Keep the current value
. 1: Output the predefined
value
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No. Parameter Name Description Default
Value
4 ControlMode Output type Bit 3 to Bit 4: Output type 00
+ErrorAction+OutType . 0: PWM output
+0utTypeCool

. 2: Percentage output
Bit 5 to Bit 6: Cooling output
type

. 0: PWM output

. 2: Percentage output

5 OtherParameter Configuration parameters |, Bit 0: Fuzzy adaptation 0
(optional) . Bit 1: Integral suspension
(IntegralSuspend)

. Bit 2: Integral separation
control (IntegralDivision)

. Bit 3: Integral clear
(IntegralClear)

. Bit 4 to Bit 7: Reserved

6 TempCommand PID enabling Bit 0: Enable temperature 0
control
. 0: Disabled
. 1: Enabled

7 TempCommand Manual enabling Check whether the wiring is 0

correct during commissioning.

Bit 1: Enable manual mode
(ManualEnable)

. 0: Disabled
. 1: Enabled
8 Set Point Target temperature Sets this parameter to the -
common operating
temperature.

Note

For PID-related parameter settings, see “8.2 Appendix 2: Object Dictionary Definition” on page 47
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6 Program Commissioning

The is an example where AM600 series PLC is used with the GL20-4LC-PID module and heating/
cooling devices.

Prerequisites
e The installation and wiring of the required hardware are completed.
e All products are powered on.
e The PCequipped with the InoProShop programming software is connected to the network port of

the AM600 PLC.
e The firmware is upgraded and the XML device file is imported.

Procedure

1. Add the GL20-RTU-ECT32 communication interface module.

a. In the left Devices pane, double-click Network Configuration and click the AM600 figure in the
upper left corner of the interface. Check the "EtherCAT Master" to enable the PLC as an EtherCAT

master.
Devices - 1 x % Network Configuration %
= 2 Untitied 10.project ~|: =g Refresh Copy Paste Delete $5)Undo Redo | @ Import EDS File mport GSD File (&) Import ECT File
-3
D Fault Diagnose Lty
[Jidodbus zster [JModbuz Slave [JFree Protocol
=3 Network Configuration Ea
& EthercaT Config [Jidodbus iaster [Jidodbus Slave [JFree Protocol
B LocaiBus config AN
= Bl pLC Logic [J€ANopen Master [JCANLink Master [JCANLink Slave [JFree CAN
=N, icati Ethernet
;:ﬂg:’;ﬂlmm = [JodhusTeP Master [1ModbusTCPSlave  [Jielsec Master
M Lirery Manager ot Lher—i:therCAT Naster
PLC_PRG (PRG) | /Etherifet/IP
= (& Task Configuration [JEtherifet/IP Master []Etherifet/IP Slave
=-§& ETHERCAT
&) ETHERCAT.Ethe...
=8 MainTask
&) PLC_PRG
[==) Resources List
‘3 SoftMotion General Axis Pool
B HiGH_SPEED_IO (High Speed ..
[®] MODBUS_TCP (ModbusTCP Device)
[®¥] ETHERCAT (EtherCAT Master So...
< > < >

b. Add the GL20-RTU-ECT32 communication interface module.

e Method 1: In the right Network Devices List, double-click "GL20-RTU-ECT32" to add the
module.

% Network Configuration X ~  Metwork Devices List =

& Refresh Copy (g Paste 1 Delete $)Undo (¢} Redo | @ Import EDS File & Import GSD File (3] Import ECT File _ Inovance

Emn

z = EtherCAT Fieldbus modules
0 ) [l es20ECT8L 1.0.5.5
[ todbus Mazter [JModbus Slave []Free Protocol = Mixer
[l GR10-2BETP12AME_1.2.0.0
[l GR10-32ETPBAME_1.2.0.0

1
[OMadbus Master O#odbus Slave [JFree Protocal i oo 4A0E 12,00

oo

AN . . =-[7 EtherCAT Bridge Terminal(GR20-EC-EC)
[]CaNopen Master []CéMlink Mazter []CAMlink S1ave []Free CaN il eR20_£C_EC_3.0.1.0

JEthernet =i+[7 Terminal Coupler

[JtladbusTEP Master HodbusTCF Slave [Jielzer aster -l AMB0D-RTU-ECTA_2.0.7.0

 JE thergaT =070

[7 EtherCAT Nast =
BELherwlpH - Pl cL20RTUECT 1.
=7 Servo Drives
[JEtherifet/IP Master [ JEtherlNet/IP Slave ] Ese80. taxis V0,18
[l EsB10N_ECAT v1.3

'l
- [l 15620N_ECAT_v2.6.3
-

[l sTDs0_1Axis_06003
[l SvS10N_ECAT v1.1.4
@l svs2on_ECAT v0.1.3
|l svesn_iaxis_03715
SVB35_1Axis_03415
[l svs40_1axis_03s15
-l sves0_1axis_00915
~[ill sve70_1axis_n05002
-l sveso_1axis_o4002
SVBBOL1Axis_04701
-l svesns1axis_04002
=7 Multi_Axis Drive
< 2 [ 15310 1Avis 577
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e Method 2: In the left Devices pane, right-click ETHERCAT(EtherCAT Master SoftMotion) and
select Add Device. Select "GL20_RTU_ECT32_X.X.X.X" in the pop-up dialog box and click Add

Device.
o > 8 X2 [ oevee | 6 Add Device x !
=3 e ¥ i g Refresh
= (@ pevice (ac702) Hame  GLZ0_41C_PID
©, Fault Diagnose Action
=-8€ Network Configuration (®) Append device () Insert device () Vpdate devioe
& Ethercat Config =
< ) P toge Lir\'\g for a fulltext search Vendor: <Al vendars> v
= I} Application Name Vendor  Version D«®
®  DifferentaMonitor [ GL20(6L205)-0800ENA(S channels DI module) Inovance a Et
m Library Manager [ 6L20(5L205)-1600EMD(16 channels DI module) Inovance 0 Et
[8] ric_pra PRE) (0 6L20(6L205)- 1600END-5V (16 channels DT module) Tnovance 0 Ett
= (2 Task Configuration [ GLanteL205)-32008ND(32 channels DI module) Tnovance 0 =
= & ETHERCAT C [ GL20{6L205)-4AD (4 channels AD Module) Inovance 0 Ed
&) ETHERCAT_C Ether CAT_Task (T GL20(EL205)-4AD-+H(4 channels AD Moduie) Inovance 0 Ett
=& MainTask i A(4 channels DA I Inovance 0 Etf
) P PRG lmémmmar:ﬁnﬁm‘mmm I Inovance 0 Ed
@ Trace ) Tnovance 0 Et
& Trace_tc [ GL20(5L205)-PT-150(4 channels PT Modue) Tnovance 0 Etf
(5 Resources List [ 6L20(6.205)-4TC(4 channels TC Module) Tnovance 0 Ett
(W] MODBUS_TCP (ModbusTCP Device) (1 GL20(6L205)-4TC-1S0(4 channels TC Module) Inovance 0 Et
= (W] ETHERCAT C (EtherCAT Master Softhotion) (T cL20(6L208)-8TC(S channels TC Module) Inovance 0 Etf
1 |GL20_RTU_ECT32 {GL20(GL205)-RTU-ECT32_3.2.0.3) () 62016, 20)-6TC-PID(s channels TC PID Module) Inovance 0 Ed
B Wa G ([ eLa0eLa0s)Ps2 Inovace 0 Etf
'3 Softation General Axis Pocl . A cLanraL2081-Ps2 Inovance 0 £ o
[ Group by category  [] Display all versions (for experts only) [] Display outdated versions
d:I Home: GLEO(GLZ0S)~4LC—FID(4 channels TC Module) ~
‘il Vendor: Tnovance Q
Categories: Module =
Version: 0
Order Number: GLZ0(GL205)~4LC-FID
Deseription: EtherCAT Module imported from Slave NML: GLZD(GLZOS)-
hppend selected devies as last child of
GL20_RTU_ECT32
(¥hen this window opens, wou can select another target mode in the navigator)

e Method 3: In the left Devices pane, right-click ETHERCAT(EtherCAT Master SoftMotion) and
select Scan For Devices. Click Scan Devices, select the "GL20-RTU-ECT32" module, and click

Copy Scan Device.
Scan Device O X

Scanned Devices

Devicename Devicetype Alias Address New Alias Address  AutolncAddress  Infomation
=.[@ s120_x 3 c 2.0.3 1005 i}
@ or20_41c ¢ 6120(GL20S)~4LC-FID(4 channels TC Module)

[]Show Di Eferencas

Sean Device | Timeout [T s Copy Sean Device

2. Add the GL20-4LC-PID module.
There are three ways to add the GL20-4LC-PID module.

e Method 1: Open the Hardware Configuration pane by double-clicking EtherCAT Config in the
left Devices pane, or double-clicking the GL20-RTU-ECT32 figure in the Network Configuration
pane. In the right In\Output Module List, double-click "GL20-4LC-PID" or drag and place it after
the GL20-RTU-ECT32 module.
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s =
e |
= Device (aW500-CPUISESTPTY)
O Faut Diagnese
= B Network Configuration
v
2 Localbus Config
= B0 rcloge
= € Application
. Differentaboritor
[ Jre—

$ NeorkCantgrstan

EtherCAT ~ | S Refresh

= (8 Tesconfiuraton
= & emeear
@) memcaTEter...
= & manmask
& e
8 Tosk Prestort Configuraton
0 Resmurces st
3 Softotn General Axs ock
B o e 10 i speed 1.
(881 MoDBUS _TCP (ModbusTCP Device)
= (B ETHERCAT (EtherCAT Master Soft...
@ csp Ecrs2 st

devices

Copy

¥ Hardware contguration x 5] € pr6

> 3 X

=E axsrc
= [ Device (AC702)
Q@ Faut Diagnose
= 3‘1@ Netwerk Configuration
5 ethercaT Config
= B pLC Logic
= £ Application
pifferentialMonitor
U Library Manager
[8) PLc_PRG (PRG)
= (# Task Configuration
= 48 ETHERCAT C
&) ETHERCAT_C.EtherCAT Task
= & MainTask
&) sLc_PRG
& Trace
&l Trace_tc
(= Resources List
[ MoDBUS _TCP (ModbusTCP Device)
= [B ETHERCAT_C (EtherCAT Master Softhotion)
(GL20_RTU_ECT32 (GL20(GL205) RTUECT32.3.2.0.9)) |
B CocasIo (rocabighSpesdio)
"3 SoftMotion General Axis Pool

Delete & Undo [ Redo

@ anguss

3 Zoom In (3 Zoom Out 80 -%

~ | mouput Modle st

£ Io Modues
|| =5

ol vodes
0.20(cL205) 1600810
6L20(6L205) 320060
L20(cL208) ds00EnD
aL20(GL205) 0016ETN

il cmassc
il CEICEDET)

1l (e 0s)e7cPD

&7 Other modies

e Method 2: In the left Devices pane, right click GL20_RTU_ECT32 and select Add Device. Select
"GL20-4LC-PID" in the pop-up dialog box and click Add Device.

k2 @ Device
“@ Refresh

| 55 Add Device *
Hame  'GL20_4LC_PID
Aetion
(® Append device (O Insert device (O Update device
[String for a fulltext search | vendor: | <al vendors> ~
Name Vendor Version D *
(9 6L20(6L205)-0800ENA(S channels DI module) Tnovance 0 Ett
[ GL20(6L205)-1600END(16 channels DI module) Inovance 0 Et
[ 6L20(6L205)-1600END-5¥(16 charnels DI module) novance 0 Eth
(T cL20(51205)-32008ND(32 channels DI module) Inovance 0 Et
(1 GL20(6L205)-4AD(4 channels AD Module) Inovance 0 Et
(T 6L20(6L205)-4AD-+i(4 channels AD Module) Tnovance 0 Ett
Inovance 0 Ed
| wewnse 0 &
= rc Y Moo Tnovance 0 Etl
[ cL20(61205)-4PT-150(4 channis PT Moduic) Inovance 0 Et
[ 6L20(6L205)-4TC(4 channels TC Module) novance 0 Et
() 6L20(6L205)-4TC-SO(4 channels TC Maduie) movance 0 Ed
[T GL20(6L205)-8TC(8 channels TC Module) Inovance 0 Et
(T @L20(6L205)-8TC-PID(B channels TC PID Modue) Inovance 0 Eth
[ eL20t61208)Ps2 Inovance 0 et
i aL20(6L208)-Ps2 novance 0 Et ¥
< >
[ Group by category [] Display all versions (for experts only) [] Display outdated versions
d]l-g: GLZO(GL20S )~LL-FID(4 channels IC Module) A
' Yendor: Inovance
Categories: Module ’*:.
Yersion: 0
ber: 6120(6L205)~4LC-FID
EtherCAT Module imported Erom Slave MML: GLZO(GL20S)- .,
Append selected device as last child of
GLZ0_RT_ECT32
(When this window opens, you can select another target node in the navigater)
Cloze

e Method 3: In the left "Devices" pane, right-click "ETHERCAT(EtherCAT Master SoftMotion)" and
select "Scan For Devices". Click "Scan Devices", select the GL20-4LC-PID module, and click "Copy

Scan Device".
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Scan Device ] X
Scanned Devices
Devicename Alias Address New Alias Address  AutolncAddress  Infomation
1008 0
[]5how Differences
Scan Device Tz - Copy Scan Dlevice “opy Config Devic

3. Create new variables.

a. Set the PID control mode (ControlMode), fault alarm action (ErrorAction), and output type
(OutType) according to the actual requirements. For detailed parameter description, see “8.2
Appendix 2: Object Dictionary Definition” on page 47.

Double-click GL20-4LC-PID in the left Devices pane. In the Startup parameters (SDO Setting)
interface, set the value of "4LC-PIDChannel_0 ControlMode_EroorAction" to 7.

fj fja“::via;:ﬁ::ic;m) I Startup parameters{SDO Setting) Add _7Edit J{Delete & MoveUp Move Down dAl(SDO) C: 00) [[] Di

@, FauitDisgrose — Line IndexsSubindes | Nams Value Bitlength

* G Nebnork Configuration 1 1628000:16401  4L.C Mockie SampleTime UnitfFoat/Coolunction 162 15

= [l pc Logic 2 1628001:16201  4.C Channel_D SampleMode +SenserType +ChannelEnable 129 8

+ £} Application 3 1688001:16402  4.C Channel_0 Fiter 5 3

(21 ResourcesList a 1628001:16503  4.C Channel_0 Detect 0 8

[ MODBUS _TCP (ModbusTCP Device) s 1698001:16404  4.C Channel_0 Reserved1 0 3

= ETHERCAT (EtherCAT Master SoftMotion) @ 1628001: 16205 4.C Channel_0 Bias ] 186

=-({) GL20_ATU_ECT32 (GL20(GL205) ATU-ECT32_3.2.0.3) 7 1528001:16205  4.C Chanmel 0 Uplimit 8500 ®

A [6L20_4.C_PID (61.20(GL205)4.C-PID(4 channels TC Modl..| 8 1628001:16207  ALC Channel_0 DownLimit -2000 16

‘3 Softvotion General Axis Pool 3 1628001:16408  4.C Channel_0 CydeTime 1000 15

10 1628001: 16209 4LC Channel_0 DelayStartlp [ 16

1L 16#8001:1640A  4.CChannel 0 DelayShutDown o 1

12 1628001:16208  4.C Channel_0 ErrorGut o 16

13 15#8001:16%0C  4.CChannel 0 CydsTimeCodl 5000 5

14 1658001: 16300 4.C Channel_0 CoolOffset o 16

1S 1588001:1640E  <LCChannel 0 ATOUt 1000 s

16 1628001: 1620F 4.C Channel_0 ATNum z 8

7 4.C Channel_0 ControlMode:+ErrorAction +OutType +OutTypeCodl 7 8

18 4.C Channel_0 Integraicut 75 8

19 4.C Channel_0 Reserved2 0 3

20 4.C Channel_0 MrPT o 1%

2 4L Channel_0 Outiax 1000 5

2 1628001: 16215 4.C Channel_0 OutMin o 16

23 1688001:16416  4L.C Channel 0 MnPTCool ] s

2 1628001:1617  4LC Channel_0 OutMaxCool 1000 16

25 1628001:16#18  4.C Channel_0 OutMinCool o I

% 1628001:16#19  4.C Chawnel_0Deadsand 0 1

27 168B00L:16#1A  4.C Channel_0KdGain &5 3

28 162800L:16#18  4.CChannel 0 OtherParameter ° s

20 16#B002:16401  4.C Channel_t SampleMode +SenserType +ChanneEnable 2 s

30 1638002: 16202 4.C Channel_1 Fiter 5 E]

31 1688002:16403  4.CChannel_1 Detect ] 3

32 16=8002: 16204 4LC Channel_1 Reserved1 o 8

33 168800216405  4.CChannel_LBias o 1

3% 1628002: 16206  4.C Channel_1 Uplimit 8500 16

b. Double-click POU_PID to set the RPDO parameters, TPDO parameters, and PWM output

parameters
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5 GL20_4C_FID b 1
= [ Device (AC801-0221-U0R0) ) o
Y H_PWM: ARRAY [0..11] OF BOOL;
N 4 Heat_001€:ARRAY [0 1 OF BOOL:
+ 9 Network Configuration 5 H_Percent: ARRAY [0..11] OF INT:
=0 PLC Logic € C_PWM: ARRAY [0..11] OF BOOL;

= a Application Cool_001€:ARRAY [0..11] OF BOOL:

C_Percent: ARRAY [0..11] OF INT:
#  pifferentizMonitor =

) Library Manager 10 SP: ARRAY [0..11] OF REAL:
PLC_PRG (PRG) 11 ManualValue: ARRAY [0..11] OF INT;
[B) Pou_rD GRG) 12 kp: ARRAY [0..11] OF UINT : G

13 Ti: ARRAY [0..11] OF UINT :

‘ POU_updown (PRG) 14 Td: ARRAY [0..l11] OF UINT :
(@ Task Configuration 18 kp_cool: ARRAY [0..11] OF UINT :=

=% ETHERCAT C 1€ Ti_cool: ARRAY [0..11] OF UINT :=
) ETHERCAT C EtherCAT Task 17 Td_cool: ARRAY [0..11] OF UINT :
@ |PCIJ_P]D . SCCICDE?f]..D].Ent: ARRAJ [o.
13 ATCoefficient: ARRAY [0..11] OF USINT
= & MainTask 20 TempCommand: ARRAY [0..11] OF USINT:
I ric_pre 21
@ Trace 22 BV: ARRAY [0..l11] OF REAL:
£ Resoucea List 2 OutPercent: ARRAY [0..11] OF INT:
24 CoolPercent: ARRAY [0..11] OF INT;
(™8] MODBUS_TCP (ModbusTCP Device) - Kp_AT: ARRAY [0..11] OF UINT;

= EI ETHERCAT_C (EtherCAT Master SoftMotion)
= ﬂ GL20_RTU_ECT32 (GL20(GL20S)-RTU-ECT32_3.2.0.3)
[ GL20_ac_PID (6120(GL205)-4LC-PID(4 channels TC Modul. .
& 3 GL20_RTU_ECT32_1 (GL20(GL20S)-RTU-ECT32_3.2.0.3)

Ti RT: ARRAY [
Td_RT: ARRAY [0..11
28 EpCool AT: ARRAY [0..11
25 TiCool _AT: ARRAY [0..11] OF UINT:
TdCool_AT: ARRAY [0..11] OF UINT:

1 SoftMotion General Axis Pool 21 CoolCosfficient AT: ARRAY [0..11] OF UINT:
32 Run_State: ARRAY [0..11] OF USINT;

1). Set the RPDO parameters as follows.

/ /RPDO zettings

SP: ARRAY [0..11] OF REAL;:

ManualValue: ARRAY [0..11] OF INT:

kp: ARRAY [0..11] OF UINT := [500,500,500,500];
Ti: ARRAY [0..11] OF UINT := [2000,2
Td: ARRAY [0..11] OF UINT := [400,400,400,40
¥p_cool: ARRAY [0..11] OF UINT := [50,50,50,350];
Ti_cool: ARRAY [0..11] OF UINT := [200
Td_cool: ARRAY [0..11] OF UINT := [40,40,40,40];
CoolCoefficient: ARRAY [0..11] OF UINT:= [10,10,10,10]:
ATCoefficient: ARRAY [0..11] OF USINT:=[50,50,50,50];
TempCommand: ARRAY [0..11] OF USINT:

00,2000,20001;

200,2

01;

2). Set the TPDO parameters as follows.

// TPDO settings

FV: ARRAY [0..11] OF REAL;
OutPercent: ARRAY [0..11] OF INT:
CoolPercent: ARRAY [0..11] OF INT:
Kp_AT: ARRAY [0..11] OF UINT:

Ti AT: ARRAY [0..11] OF UINT:

Td AT: ARRAY [(0..l1l] OF UINT;

KpCool AT: ARRAY [0..11] OF UINT;
TiCool AT: ARRAY [0..11] OF UINT:
TdCoocl AT: ARRAY [0..11] OF UINT:
CoolCoefficient AT: ARRAY [0..11] OF UINT;
Run State: ARRAY [0..11] OF USINT:
ErrcrID: ARRAY [0..11] OF USINT:
Cutput_State: ARRAY [0..11] OF USINT:

3). Set the parameters related to PWM output for monitoring, as shown below.

// Related to PWM putput
40 H FWM: ARRAY [(..11] OF BOOL:
41 C_FwWM: ARRAY [0..11] OF BOOL:

4. Map the PDO data.
In the left Devices pane, double-click GL20-RTU-ECT32 and select EtherCAT I/0 Mapping.
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S0 G20 4€. P wproject <

Find Filter Show all - Set Continuous Address
= (@ Device (ac801-0221-U0R0) =
© Fauit Diagnase e TR Variable Mapping  Channel Address  Type
#-3€ Network Configuration "9 Device control %W UINT

7 Resources List

"% Application POU_PID.$P[1]

GL20_4.C_PID 4.C CH1 SetPont

= 2l PLc Logic Startup parameters(SDO Setting) %% Appication POU_PID. SP[0] s |Gl 4CPID 4C 0 SetPont %eet REAL
=) Application - "# Appication.POU_PID.ManualValue[0] “® | GL20_4C_PID 4C CHO Manualvale nQws N
#_ DifferentalMonitor enlne | "# Applicaton.POU_PID kp[0] % Joa_acrpaccok HQws. uNT
D Libeary Manager Fe— 4 "# Appicaton POU_PID.T0] "% |ozacepacoon s umT
[E] PLC_PRG (PRG) 4 " Appicaton POU_PID.Td[0] "#  |amacrpacouT maws umT
[8 Pou_rio fRG) Device Diagnosis # "% Applicaton,POU_PID kp_cool[0] * 6L20_4.C_PID 4. CH KoCool e umT
[E] Pou_updown (PRG) 4 "% Applicaton.POU_PID.Ti_cool[0] » 6L20_4.C_PID 4.C CHO TiCool R UINT
= (@ Task Configuration EtherCAT /0 Mapping # %8 appicaton,POU_PID Td_cool[0] % a0 4c_pip 4c 010 Tdcool ®Qwie  UNT
= & enercaT C EtherCAT IEC Objects # " Appicaton POU_PID.CoclCoefficent{0] “® | 6L20_4.C_PID 4.C CHO CoolCoeffigent WKWt UNT
{3 ETHERCAT_C.EtherCAT Task 4 "# Appication POU_PID.ATCoefficent[0] “# | GL20_4C_PID 4 CHO ATCoefficent %QE24  UsINT
) rou_PD Status #{-"# Appication POU_PID.TempCommand[] | 6L20_4C_PID 4.C CHO TempCommand %e83  USINT
= & ManTask + " Appicaton.POU_PID.Outputoffset[0] "  GL20_4C_PID 4C 0o Outputoffset mowss N
&) pLc_PRG e + "9 Appicaton POU_PID.CutputOffsstcacl[0] “» 6L20_4.C_PID 4C CHO OutputOffsetCool  3@wad T
& Trace + " Applcation,POU_PID.ECMax(0] "®  GL20_4C PID 4C CHD ECMax wewss  INT
» %#eps
» QWi

(9] MODBUS _TCP (ModbusTCP Device) + "% Application POU_PID.Manualvalue[1] GL20_4.C_PID 4.C CH1 Manualvalue INT
=/ (W] ETHERCAT_C (EtherCAT Master SoftMotion) E ] GL20_4.C_PID 4C CH1 Kp “%QW19 UINT
= 3 GL20_RTU_ECT32 (GL20(GL20S)-RTU-ECT32_3.2.0.3) =" GL20_4AC PIDACCHLTI %QW20 UINT
3 [6L20_4.¢_PID (6L20(61.205) 4.C-PID(A channels TC Modi,..| +"9 GL2D_4.C_PID AC CHLTd wQW21  UINT
#+-[f @20 ATU_ECT32_1 (6L20(GL20S) RTUECT32_3.2.0.3) E ) GL20_4.C_PID 4.C CH1 KpCool %QW22 UINT
‘3 SoftMotion General Axis Pool = GL2D_4.C_PID 4.C CH1 TiCool %QW23 UINT
+ e GL20_4.C_PID 4.C CH1 TdCool %QW24 UINT
+ "y GL20_4.C_PID 4.C CH1 CoolCoefficent QW25 UINT
"y GL20_4.C_PID 4.C CH1 ATCoefficient %QBS2 USINT
"o 6L20_4.C_PID 4.C CH1 TempCommand %QB53 USINT
#p Application.POU_PID.PY[0] @ GL20_4L.C_PID CHO Temperature oIES REAL
4 Application.POU_PID.OutPercent[0] @ GL20_4LC_PID CHO QutPercent SoTE INT
*p application.POU_PID.CoolPercent]0] " GL20_4L.C_PID CHO CoalPercent Sopao INT
4% Application.POU_PID.Kp_AT[0] ) GL20_4.C_PID CHO Kp AT YR TIET.) UINT
4 mpplication.POU_PID.Ti_AT[0] ) GL20_4LC_PID CHOTi_AT LY TIEES UINT
4% Application.POU_PID.Td_AT[0] i GL20_4LC_PID CHOTd_AT LY TIEL] UINT
4 Application.POU_PID.KpCoal_AT[0] " GL20_4LC_PID CHO KpCool _AT YR TIEL] UINT
4% Application.POU_PID.TiCool_AT[0] " GL20_4LC_PID CHO TiCool AT LYE TR UINT
*p application.POU_PID. TdCool_AT[0] " GL20_4LC_PID CHO TdCool_AT S UINT
*% application.POU_PID.CoolCoefficent_AT[0] " GL20_4LC_PID CHO CoolCoefficent_AT ST UINT
4% Application.POU_PID.Run_State[0] "%  GL20_4LC_PID CHO Run State 541834 USINT
* Application.POU_PID.ErrorID[0] " GL20_4LC_PID CHO ErrorID LIRS USINT
4% Application.POU_PID.Output_State[] "  GL20_4LC_PID CHO Output State 54B35 USINT
“ Application, POU_PID.H_PWM(O] "%  Eitd LIS SLES.) BOCL
4% Application, POU_PID,C_PWM[T] " Bitl PRSI BOOL

5. Check, compile, log in, download, and run the program.

a. Click on the toolbar at the top of the interface to check whether the program is correct.

wl
b. Click ® on the toolbar to compile all the code into PLC executable code.

c. Click 553 on the toolbar, and follow the interface prompts to log in to the PLC and download the
program.

d. Click * on the toolbar to execute the program.
6. Perform the heating function.

a. Set the target temperature to 40°C, as shown below.
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7. Perform the cooling function.

+- Ty Device control %QWO UINT
"4 Application,POU_PID.5P[0] "%  GL20_4.C_PID 4.C CHO Set Paint %opt REAL

+- Ty Application.POU_PID.ManualValue[0] k] GL20_4L.C_PID 4.C CHO Manualvalue R ] INT
+- "% Application,POU_PID kp[0] "%  GL20_4.C_PID 4.C CHO Kp seoms UINT 500
+- "% Application,POU_PID.Ti[0] "% GL20_4C_PIDACCHIT 2owme UINT 2000
+- " Application,POU_PID Td[0] "%  GL20_4.C_PID 4CCHOTd o UINT 400
+- "% Application,POU_PID. kp_cool[0] "% GL20_4.C_PID 4.C CHO KpCool owme UINT 50
+- " Application.POU_PID.Ti_cool[0] "%  GL20_4.C_PID 4.C CHO TiCool FISY:S UINT 200
+- " Application,POU_PID. Td_cool[0] "% GL20_4.C_PID 4.C CHO TdCool oun UINT 40
+- i Application.POU_PID. CoolCoefficent[0] " GL20_4LC_PID 4.C CHO CoolCoefficient R ] UINT 10
+- " Application,POU_PID. ATCoeffident[0] "%  GL20_4.C_PID 4.C CHO ATCoeffident 2op24 USINT 50
=T Application.POU_PID. TempCommand[0] T GL20_4L.C_PID 4.C CHO TempCommand BooRRs USINT

" BitD Loxacs  BOOL

" Bit1 gx2s:  BOOL

" Bit2 %wO¥as2  BOOL

" Bit3 %EN253  BOOL

" Bit4 %O¥aS4  BOOL

" Bit5 %ENS5  BOOL

" Bit6 %O¥aEE  BOOL

" Bit7 %EN5F  BOOL

. Enable the PID function, as shown below.

M Fault ID 4TI 1 UINT 0
R ErrorSoltl %ID1 UDINT 0
H ErrorSalt2 %ID2 UDINT 0
*% Application.POU_PID.PV[0] k] GL20_4LC_PID CHO Temperature SLIR2 REAL
*$ Application.POU_PID, OutPercent{d] T GL20_4L.C_PID CHO QutPercent Er] INT
*% Application.POU_PID. CoclPercent[0] k] GL20_4L.C_PID CHO CoolPercent BTG INT 0
*p Application,POU_PID.Kp_AT[0] "%  GL20_4LC_PID CHO Kp_AT EIETTEL.Y UINT 500
*p Application,POU_PID.Ti_AT[0] "% GL20_4L.C_PID CHO Ti_AT s UINT 2000
*p Application,POU_PID.Td_AT[0] "%  GL20_4L.C_PID CHO Td_AT EIEIVELY UINT 400
*p Application.POU_PID.KpCool_AT[0] "% GL20_4LC_PID CHO KpCool _AT FIEITEEY UINT 50
*» Application,POU_PID. TiCool_AT[0] "% GL20_4LC_PID CHO TiCool_AT [IRTER) UINT 2000
*p Application.POU_PID. TdCool_AT[0] "% GL20_4LC_PID CHO TdCool _AT FIEITED) UINT 400
*% Application.POU_PID. CoclCoeffident_AT[0] k] GL20_4L.C_PID CHO CoolCoefficient_AT LTS UINT 100
*» Application.POU_PID.Run_State[0] "%  GL20_4LC_PID CHO Run State 21824 USINT 2
*% Application.POU_PID.ErrorID[0] k] GL20_4LC_PID CHO ErrorID SLIRSE USINT 0
*p Application,POU_PID.Cutput_State[0] "% GL20_4LC_PID CHO Output State 241838 USINT 1

4 Application.POU_PID.H_PWM[0] “9 BitD FIR LTS BOOL
*# Application.POU_PID.C_PWM[O] "9 Bit1 FIESETEY BOOL
k] Bit2 FIESETIES BOOL
L Bit3 %IN36:3 BOOL
k] Bit4 FIESET BOOL
k] Bit5 pIESErES BOOL
L Bit6 FIRETS BOOL
k] Bit7 FIESETEES BOOL

The measured temperature is 33.2°C. To perform the cooling function, set the target temperature
to 20°C and set the Bit 1 of parameter "Output_State" to TRUE, as shown below.




Program Commissioning

™

&

™

™

™

™

+

™

™

™

™

"%

"

*% Application.POU_updown.LBbus_1

R

»

*

*% Application.POU_PID.PV[i]

*% Application.POU_PID. QutPercent[0]

*p Application.POU_PID, CoolPercent{d]

*% Application.POU_PID.Kp_AT[0]

*% Application.POU_PID.Ti_AT[0]

*§ Application.POU_PID.Td_AT[0]

*% Application.POU_PID.KpCool_AT[0]

*$ Application.POU_PID. TiCool_AT[0]

*% Application.POU_PID, TdCool_AT[0]

*% Application.POU_PID. CoolCoeffident_AT[0]

*¥ Application.POU_PID,Run_State[0]

*% Application,POU_PID.ErrorID[0]

*% Application.POU_PID. Output_State[d]
4% application,POU_PID.H_PWM[0]
4% application,POU_PID.C_PWM[O]
b

"

"% Application,POU_PID.5P[0]

" Application,POU_PID.ManualValue[0]

" application.POU_PID.kp[0]

"4 Application,POU_PID.Ti[0]

"4 Application.POU_PID.Td[0]

"% Application.POU_PID .kp_cool[0]

"4 Application.POU_PID.Ti_coal[0]

" Application.POU_PID.Td_cool[0]

" Application. POU_PID. CoolCoefficient[0]

" Application. POU_PID. ATCoeffident[d]

" Application.POU_PID. TempCommand[0]
"
"

e P Y

e e P

GL20_4LC_PID 4LC CH3 OutputOffsetCool
GL20_4LC_PID 4.C CH3 ECMax

LBus status

Fault ID

ErrorSolt1

ErrorSolt2

GL20_4LC_PID CHO Temperature
GL20_4LC_PID CHO OutPercent
GL20_4LC_PID CHO CoolPercent
GL20_4LC_PID CHO Kp_AT
GL20_4LC_PID CHO Ti_AT
GL20_4LC_PID CHO Td_AT
GL20_4LC_PID CHO KpCool _AT
GL20_4LC_PID CHO TiCool_AT
GL20_4LC_PID CHO TdCool_AT
GL20_4LC_PID CHO CoolCoefficient_AT
GL20_4.C_PID CHO Run State
GL20_4LC_PID CHO ErrorID
GL20_4LC_PID CHO Output State

BitD

Bitl

Bit2

Device control

GL20_4L.C_PID 4.C CHO Set Point
GL20_4L.C_PID 4L.C CHO Manualvalue
GL20_4LC_PID 4L.C CHO Kp

GL20_4C_ PIDACCHO T
GL20_4LC_PID 4L.C CHO Td
GL20_4LC_PID 4L.C CHO KpCool
GL20_4LC_PID 4L.C CHO TiCool
GL20_4L.C_PID 4L.C CHO TdCool
GL20_4LC_PID 4L.C CHO CoolCoefficent
GL20_4LC_PID 4L.C CHO ATCoeffident
GL20_4LC_PID 4L.C CHO TempCommand
Bit0

Bit1

QW 56
QW57
SebWE
SRIW1
%ID1
%ID2
Seles
SbWE
B

QW0
%eBt
o
ows

USINT
USINT
USINT
BOOL
BOOL
BOOL
UINT
REAL

UINT
UINT
UINT
UINT
UINT
UINT
UINT
USINT
USINT
BOOL
BOOL

clwlo o o @ o o
fa

851
500
2000
400
50
2000
400
100

2000

Note

For details on the heating and cooling functions, see “5.4 PID Control Function” on page 29. For detailed heat-
ing and cooling parameter settings, see “8.2 Appendix 2: Object Dictionary Definition” on page 47.

8. Set the auto-tuning PID parameter "TempCommand".

a. Set the target temperature to 35°C and set Bit 0 of parameter "TempCommand" to TRUE to

b.

enable the PID function.

+ K’

"# Application.POU_PID.SP[0]

+- " Applcation.POU_PID.ManualValus[0]

+ " Appiication.POU_PID.ko[0]

+- "% Appication.FOU_PID.TI[0]

+ " Appiication.POU_PID.Td[0]

+ - "% Application.POU_PID.kp_cool[0]

+- "% Applcation.POU_PID.Ti_coel[0]

+ " Apgiication.POU_PID.Td_cool[d]

+- " Applcation.POU_PID. CoolCoefficent (0]
+ " Application.POU_PID. ATCoeficient[0]
=-"# Application.POU_PID. TempCommand[0]

-

3

-

- -

eV e

Device control

GL20_4.C_PID 4L.C CHO Set Point
GL20_4L.C_PID 4L.C CHO Manualvialue
GL20_4.C_PID 4.C CHO Kp
GL20_4.C_PID 4.C CHOTI
GL20_4.C_PID 4.C CHO Td
GL20_4LC_PID 4.C CHO KpCoal
GL20_4L.C_PID 4L.C CHO TiCaal
GL20_4L.C_PID 4.C CHO TdCoal
GLI0_4.C_PID 4.C CHO CoolCoeffident
GL20_4L.C_PID 4L.C CHO ATCoeffident
GL20_4.C_PID 4.C CHO TempCommand
Bird

Bitl

Bit2

Bit3

QW0
%001

B
S

UINT

UINT

]

0
500
2000
400
50
200

Enable the auto-tuning function. By default, there are 2 auto-tuning waveforms, as shown

below.
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e
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=
2
=]
4

Chart1

- POU_PID.PV[0]
Chart2

= FOU_PID.SF[0]
Chart3

= POU_PID.TempCommand[0]

= POU_PID.H_PWM[0]
Chart 7

= FOU_PID.OutPercant[0]
Charts

== POU_PID.C_PWMIO]
Chartg

= POU_PID.CoolPercent[0]
Charts

== POU_PID.OUtput_State[0]

c. Customize the settings as needed, write the auto-tuned parameters to the RPDO parameters

and save them, as shown below.

S
L
ot

* Application.POL_PID.PV[a]
+- %% application,POU_PID.OutPercent[0]
+.- %% application,POU_PID. CoolPercent[0]
+- 4% Application.POU_PID.Kp_AT[0]
+- %% application,POU_PID.Ti_AT[0]
+- %% application.POU_PID.Td_AT[0]
+-- %% application.,POU_PID.KpCool_AT[0]
+- %% application,POU_PID. TiCoal_AT[0]
+- *% Application.POU_PID. TdCool _AT[0]
+- %% application,POU_PID. CoolCoefficient_AT[0]
+-- %% application.POU_PID.Run_State[0]
+- %% application.POU_PID.ErrorID[0]
= %% Application.POU_PID.Output_State[0]

4% Application.POU_PID.H_PWMO]
4% Application.POU_PID.C_PWMO]

FFFLEE

PR SR SR SR SR AR GF S SE SRR P U

Fault ID

ErrorSolt1

ErrorSolt2

GL20_4LC_PID CHO Temperature
GL20_4LC_PID CHO OutPercent
GL20_4.C_PID CHO CoolPercent
GL20_4LC_PID CHO Kp_AT
GL20_4L.C_PID CHO Ti_AT
GL20_4L.C_PID CHO Td_AT
GL20_4L.C_PID CHO KpCool _AT
GL20_4L.C_PID CHO TiCool _AT
GL20_4LC_PID CHO TdCool_AT
GL20_4L.C_PID CHO CoolCoeffident_AT
GL20_4L.C_PID CHO Run State
GL20_4L.C_PID CHO ErrorID
GL20_4L.C_PID CHD Output State
BitD

Bit1

EBit2

Eit3

Bit4

Bit5

Bits

Eit7

%l 1 UINT 0
%ID1 UDINT 0
%lD2 UDINT 0
Sotbs REAL 26.9
SohE INT 574
SoHD INT 0
BeIAD UINT 1000
bt UINT 380
S UINT 78
Seh s UINT 38
b4 UINT 3120
BTG UINT 312
Sohve UINT 3
B34 USINT 2
SB35 USINT 0
SoiB3s USINT
BLINIE-D BOOL

Sehedet BOOL

Soheae2 BOOL

Sob363 BOOL

Sehedet BOOL

BLINIEE BOOL

SoheIEE BOOL

SobIeF BOOL

Note

For details on the auto-tuning function, see “5.2 Auto-Tuning Function” on page 24. For detailed auto-tuning

parameter settings, see “8.2 Appendix 2: Object Dictionary Definition” on page 47.




Troubleshooting

Troubleshooting

When the ERR indicator is ON, it indicates that the module is faulty. The module reports a fault code,

which can be obtained through the diagnostic data object dictionary value in the CoE Online

interface, as shown below.

evices > 8 x| {) 6l20_RTU_ECT32 x | [f] GL20 RTU_ECT32_1 [ a;sci  [[{ o2 acrm 6] Pourp |8 1
2 @20 4C PDBRFE 7
= [ Device (ACBD1-0221-U0R0) Care] s ({jRead this page [ Auto Update (@) Offline from ESI file O online fra
@ Faul
o FaultDisgnose Process Data(PDO Setting) Index:Subindex  Name Flags  Type Value
+- %€ Network Configuration -
2 ag PLC Logic Startup parameters(SDQ Setting) 16%1001:16=00 Error Register RO USINT
- N 16+1008: 16500 Device Name RO STRING(16)
=} Application —— :
® Oifferentabonstor Online 16#1009:16200  Hardware version RO STRING(16)
an 16%100A:16200  Software version RO STRING(16)
D orynocer CoE Owline * 16¥1018:16500  Idents RO USINT
[£] PLc_PrG (PRG) priises enfity
+ 15#1C00: 165
8] Pou_pio PRo) e 16#1C00:16200  Syncmanager type RO USINT
+ 23 1163
8 romion %) e ¢ weictmismn | evomn o Jun
=-{#8 Task Configuration ICATI/O Mopping - T o
= @ ETHERCAT € +- 16%1C32:16500 SM output parameter RO USINT
LS EtherCAT IEC Objects & 1162 I
Y ETHERCAT_C.EtherCAT Task + 16#1C33:16200 SM input parameter RO USINT
+  16%3010:16500 Port 0 error counter RO USINT
8 pou_rD Status
L @ MairTask +- 16%3011:16500 Port 1 error counter RO USINT
B ricpro Information + 16#301216%00  ESCeror counter RO USINT
+  1623016:16200 Station address RO USINT
af Trace .
- B 16+3020:16=00 Fpga soft version RO UDINT
=) Resources List e
+ % 1165 i
E MODBUS_TCP (ModbusTCP Device) 16#3021: 16200 Mo software version RO USINT
+ 2 1162
= ] ETHERCAT C (EtherCAT Master Softotion) 16#5000:16500  Disable Slot Control RW USINT
16%5001:16=00 Disable Function Control RW UINT
= (|20 RTU_ECT32 (6L20(GL205)RTUECT32.3.2.0.9) ] e
* 165
(@ 6L20_4.c_PID (6L20(GL205)-4.C-PID(4 channels TC Modul... 16+3000:16200 | ALC_Module Config R UsINT
+ 1528001165 .
*- (i GL20_RTU_ECT32_1 (6L20(GL205) RTU-ECT32_3.2.0.3) 1648001:16200 | Chn0_Contfig R USINT
) # 16%8002116500  Chni_Config AW USINT
3 SoftMotion General Axis Pool
+- 16#8003:16500 Chn2_Config RW USINT
* 16%8004:16%00  Chn3_Config RW USINT
& 4LC Modue Diagnosis Information RO USINT
116701 Module Error Code RO UINT
116#02 Channel Error Code CHO RO UINT
116403 Channel Error Code CH1 RO UNT
116#04 Channel Error Code CH2 RO UINT
116705 Channel Error Code CH3 RO UINT
+  162F000: 16200 Modular device profile RO USINT
+  16%F030:16200 Configured Module Ident List RO USINT
+- 16#F050:16200 Detected Module Ident List RO USINT
. _ . L. . . o
For the module in slot n (n =0 to 31), the object dictionary definition for index 0xA000+0x40*n is
shown in the table below.
Index 0xA000+0x40*n: 4LC -PID Diag data
Subindex Name Data Type Access Type Mapping Default Value
0 Subindex 000 USINT RO NO 9
Module Error UINT RO NO 0x0000
Code
2 Channel Error UINT RO NO 0x0000
Code CHO
3 Channel Error UINT RO NO 0x0000
Code CH1
4 Channel Error UINT RO NO 0x0000
Code CH2
5 Channel Error UINT RO NO 0x0000
Code CH3

Note

The thermocouple input supports fault detection for the module and channels.

The fault codes of the module are defined as follows:
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Troubleshooting

Fault Code

Description

Solution

0x5003

Module 24 V power supply failure

Check the external power supply
wiring and the power supply voltage.

The channel fault codes are defined as follows:

Fault Code Description Solution
0x6001 Channel open-circuited Check the wiring of the sensor.
0x6002 Channel short-circuited /
0x6003 Channel data exceeds the upper Check whether the sensors, wiring, or
limit. configured limit ranges are
appropriate.
0x6004 Channel data exceeds the lower Check whether the sensors, wiring, or
limit. configured limit ranges are
appropriate.
0X6005 Overflow Check whether the selected sensor
range is exceeded.
0X6006 Underflow Check whether the selected sensor
range is undershot.
0x6035 DOO0 overload -
0x6036 DO1 overload -




Appendix

Appendix

Appendix 1: Accuracy Calculation

Within the operating temperature range, when the temperature change rate is less than 0.3°C/min.
The accuracy of this product is shown below.

e Internal cold junction measurement accuracy = ADC sampling accuracy + Internal cold junction
compensation error (irrelevant to the installation method)

= Itisrecommended to install the module horizontally in upright position (refer to “3.3
Installation Method” on page 15) and use it adjacent to temperature modules within the
operating temperature range. In this case, the cold junction compensation error is within +3°C.

= Itis not recommended to use the module adjacent to modules that consume more than 3.5 W
power, such as the GL20-3232ETN module.

The following table shows the internal cold junction compensation error.

Installation Direction Adjacent Module Cold Junction Compensation Cold Junction
Type Error (-20°C to 0°C) Compensation Error
(0°C to 55°C)
Horizontal, upright Temperature module | £3°C +1.75°C
Non-temperature +6.5°C +4.5°C
module
Non-horizontal, upright | Temperature module | £5.5°C +4°C
Non-temperature +5.5°C +4.5°C
module

The module is equipped with four built-in temperature sensors for internal cold junction
compensation.

e External cold junction measurement accuracy = ADC sampling accuracy + External cold junction
compensation error (+1°C) + Sensor error (irrelevant to the installation method)
The external cold junction measurement principle is shown below. The module requires a 45-
minute warm-up after power-on before measurement.

PT100
GL20-8TC
GL20-8TC-PID
GL20-4LC-PID
Extended copper Ref
eference
cable 'Y X ) boint

Thermocouple

Temperature
measurement point

The following table shows the thermocouple detection range and ADC sampling accuracy.
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Sensor Type

Detection Range

ADC Sampling Accuracy

B

200.0°C to 1800.0°C, 392.0°F to 3272.0°F

2 +5°C@200°C < T <400°C
<+5°C@400°C<T<750°C
<+3°C@750°C<T<1200°C
<+3.5°C@1200°C < T<1800°C

-270.0°C to +1000.0°C, -454.0°F to +1832.0°F

2+1°C@-270°C < T<-200°C
<+1°C@-200°C < T =< 400°C
<+1.5°C@400°C < T < 1000°C

-200.0°C to +1300.0°C, -328.0°F to +2372.0°F

<+2°C@-200°C<T<-150°C
<+1.5°C@-150°C<T<750°C

<+0.2% of displayed value @750°C
<T<1300°C

-210.0°C to +1200.0°C, -346.0°F to +2192.0°F

2+1°C@-210°C< T <-100°C
<+1°C@-100°C < T < 500°C

<+0.2% of displayed value @500°C
<T<1200°C

-270.0°C to +1370.0°C, -454.0°F to +2498.0°F

2+1.5°C@-270°C< T <-200°C
<+1.5°C@-200°C < T<-100°C
<%1°C@-100°C < T < 500°C

<+0.2% of displayed value @500°C
<T<1300°C

2+2.6°C@1300°C=<T<1370°C

-50.0°Cto +1765.0°C, -58.0°F to +3209.0°F

2 +4°C@-50°C=<T<0°C
<+4°C@0°C<T<250°C
<+2°C@250°C < T < 500°C
<+3.5°C@500°C < T<1700°C
2+3.5°C@1700°C< T<1765°C

-50.0°Cto +1765.0°C, -58.0°F to +3209.0°F

2 +4°C@-50°C=<T=<0°C
<+4°C@0°C<T < 250°C
<+2°C@250°C<T<500°C
<+3.5°C@500°C < T < 1700°C
2+3.5°C@1700°C=T<1768°C

-270.0°C to +400.0°C, -454.0°F to +752.0°F

2+1°C@-270°C<T<-200°C
<z1°C@-200°C < T <400°C

0°C to 2300°C, 32°F to +3276.7°F

<+3°C@0°C<T < 300°C
< +4°C@300°C<T < 700°C
<£5.75°C@700°C<T < 2300°C

Pt100

-200.0°C to +850.0°C
-328.0°F to +1562.0°F

+1°C@ T < 300°C
+2°C@ 300°C < T <700°C
+2.5°C@ T > 700°C

Pt500

-200.0°C to +850.0°C
-328.0°F to +1562.0°F

+1°C@ T < 300°C
+2°C@300°C < T < 700°C
+2.5°C@ T > 700°C

Pt1000

-200.0°C to +850.0°C
-328.0°F to +1562.0°F

+1°C@ T < 300°C
+2°C@300°C < T<700°C
+2.5°C@ T > 700°C
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Sensor Type Detection Range ADC Sampling Accuracy
Cu100 -50.0°Cto +150.0°C +1°C@-50°C < T < 150°C
-58.0°F to +302.0°F
KTY84 0.0°C to 200.0°C +1.5°C@ 0°C < T < 200°C
32.0°F to 392.0°F

8.2

Introduction

Appendix 2: Object Dictionary Definition

The GL20-4LC-PID module can be used for temperature acquisition from thermal resistors and

thermocouple sensors. It is equipped with 4 channels for simultaneous temperature acquisition. The

configuration of each channel is independent from each other. The module also supports PID

adjustment and can control the heating or cooling of external devices based on the collected

temperature.

e Name: GL20-4LC-PID Module
e Module category: Temperature Measure
e Module identification code: 0x10F41052

Input data

For the module in slot n (n =0 to 62) and channel m (m =0 to 3), the object dictionary definition for

index 0x7000+0x40*n+m is shown in the table below.

There are 28 bytes of input data for a channel.

0x7000+0x40*n+m:
Subindex Name Data Type/Length Data Type Access Type Mapping
0 Subindex 000 4 USINT RO NO
1 4LC CHm Set Point | 4 REAL RW YES
2 4LC CHm Manual |2 REAL RW YES
Value

3 4LC CHmM Kp 2 INT RW YES

4 ALCCHMTi 2 INT RW YES

5 4LCCHmM Td 2 UINT RW YES

6 4LC CHm KpCool |2 USINT RW YES

7 4LC CHm TiCool 2 UINT RW YES

8 4LC CHm TdCool 2 UINT RW YES

9 4LC CHm 2 UINT RW YES
CoolCoefficient

10 4LC CHmM 1 USINT RO YES
ATCoefficient

11 4LC CHmM 1 USINT RO YES
TempCommand

12 4LC CHmM 2 INT RW YES
OutputOffset

13 4LC CHm 2 INT RW YES
OutputOffsetCool

14 4L.C CHm ECMax 2 UINT(INT) RW YES
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The parameters for channel configuration are shown in the following table.

Parameter Description Value Range Default Value Unit
Set Point Set point value (SP) Value range - 0.1°C
Manualvalue Manual output percentage . Unipolar: 0 to 1000 0 0.10%
. Bipolar: -1000 to
+1000

Kp Proportional coefficient 1to 10000 500 0.1
Ti Integral time 0to 65535 2000 0.1s
Td Differential time 0to 65535 400 0.1s
KpCool Proportional coefficient 1to 10000 50 0.1
TiCool Integral time 0to 65535 200 0.1s
TdCool Differential time 0to 65535 40 0.1s
CoolCoefficient Cooling coefficient 1to 1000 1 0.1
ATCoefficient Auto-tuning coefficient 0to 100 50 0.01
TempCommand Bit 0: Enable temperature . 0: Disabled 0

control . 1: Enabled

. 0: Disabled

. 1: Enabled

Bit 1: Enable manual mode

(ManualEnable)

. 0: Disabled

. 1: Enabled

Bit 2: Enable auto-tuning

mode (StartAT)

. 0: Disabled

. 1: Enabled
OutputOffset Compensation value of the -1000 to +1000 0 0.1%

output offset

Final output = PID output +

Output offset compensation
OutputOffsetCool Compensation value of the -1000 to +1000 0 0.1%

cooling output offset

Final output = PID output +

Output offset compensation
ECMax Maximum heating speed per |20 10 0.1

second

Output data

For the module in slot n (n =0 to 62) and channel m (m =0 to 3), the object dictionary definition for
index 0x6000+0x40*n+m is shown in the table below.

Index 0x6000+0x40*n+m:
Subindex Name Data Type/Length Data Type Access Type Mapping

0 Subindex 000 4 USINT RO NO
Temperature 4 REAL RW YES

2 OutPercent 2 INT RW YES
(HeatPercent)
CoolPercent INT RW YES

4 Kp_AT UINT RW YES

5 Ti_AT 2 UINT RW YES
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Run State

tuning mode

Running state

' . 0: Not activated -

. 1: Manual

. 2: Automatic
. 3: Reserved
«4: Tuned

. 5: Output the last valid
value upon a fault

. 6: Output the

predefined substitute
value upon a fault

Index 0x6000+0x40*n+m:
Subindex Name Data Type/Length Data Type Access Type Mapping

6 Td_AT 2 UINT RW YES

7 KpCool_AT 2 UINT RwW YES

8 TiCool AT 2 UINT RW YES

9 TdCool AT 2 UINT RW YES

10 CoolCoefficient_ |2 UINT RO YES

AT

11 Run State 1 USINT RO YES

12 ErroriD 1 USINT RW YES

13 Output State 1 USINT RW YES

14 Reserved 1 USINT RW YES

15 ECMaxOut_AT 2 UINT RW YES

The parameters for channel configuration are shown in the following table.
Parameter Description Value Range Default Unit
Value

Temperature Temperature - - -

OutPercent Output percentage of -1000 to +1000 - 0.1%

(HeatPercent) unipolar control

CoolPercent Cooling output percentage of | -1000 to +1000 - 0.1%
bipolar controls

Kp_AT Proportional coefficient in 1to 10000 0 0.1
auto-tuning mode

Ti_AT Integral time in auto-tuning | 0to 65535 0 0.1s
mode

Td_AT Differential time in auto- 0to 65535 0 0.1s
tuning mode

KpCool AT Proportional coefficient in 1to 10000 0 0.1
auto-tuning mode

TiCool_AT Integral time in auto-tuning | 0to 65535 0 0.1s
mode

TdCool_AT Differential time in auto- 0to 65535 0 0.1s
tuning mode

CoolCoefficient_AT Cooling coefficient in auto- 0to 1000 10 0.01

ErroriD

Fault code

For details, see “8.3
Appendix 3: PID Fault
Code” on page 55
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Parameter Description Value Range Default Unit
Value

Output State (of . Bit 0: HeatPWM (unipolar | For unipolar control mode, | - -
temperature control) | mode output) Bit0

. Bit 1: Cooling PWM

output (CoolPWM), only -1:ON

applicable in bipolar - 0: OFF

control modes 2, 3, and 6 For bipolar control mode,

. Bit 2: Enable auto-tuning | Bit 0: Heating output

que (StartAT) . .1: Heating

. Bit 3: Auto-tuning state . 0: No heating

AT.State . Bit 1: Cooling output

« Bit 4: Auto-tuning state

ATState . 1: Cooling

. Bit 5: Overload of - 0: No cooling

heating output Bit 2: Enabling

. Bit 6: Overload of . 0: Disabled

cooling output . 1: Enabled

. Bit 7: Reserved Bit 3to Bit4

Note: This bit.is used for. . 0: Not tuned

output for unipolar heating/ .1: Tuning

cooling control mode. . 2: Tuned
Reserved Reserved - - -
ECMaxOut_AT Maximum heating speed per |20 0 0.1°C

second in auto-tuning mode

Configuration data

For the module in slot n (n =0 to 31), the object dictionary definition for index 0x8000+0x40*n is

shown in the table below.

There are 2 bytes of configuration data of the module.

Index 0x8000+0x40*n: SampleTime/Unit/Float/Coolunction
Subindex Name Data Type/ Data Type Access Type Mapping Default Value
Length

0 Subindex 000 | - USINT RO NO 1

1 41L.C 2 USINT RwW NO 162
SampleTime/
Unit/Float/
Cooljunction

The parameters for channel configuration are shown in the following table.
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Float/Cooljunction

Temperature unit +
Decimal place + Cold
junction compensation

. 0:50ms

. 1:250ms

.2:500ms

.3:1000ms

Bit 3 to Bit 4: Temperature unit

. 0: Celsius degree
. 1: Fahrenheit degree
Bit 5 to Bit 6: Decimal places

. 1: One decimal place

. 2: Two decimal places

. 3: Three decimal places

Bit 7: Cold junction compensation of
thermocouple

. 0: External cold junction
compensation
. 1: Internal cold junction
compensation

Parameter Description Value Range Default Unit
Value
SampleTime/Unit/ | Sampling cycle + Bit 0 to Bit 2: Sampling cycle 162 -

For the module in slot n (n =0 to 62), the object dictionary definition for index 0x8001+0x40*n is

shown in the table below.

There are 44 bytes of SDO configuration data.

Subindex Name Data Type/ Data Type Access Type Mapping
Length
0 Subindex 000 1 UINT RO NO
4LC CHm SampleMode 1 USINT RW NO
+SenserType+
ChannelEnable
2 4LC CHm Filter 1 USINT RW NO
3 4LC CHm Detect 2 USINT RW NO
4 4LC CHm Reserved1 2 USINT RW NO
5 4LC CHm Bias 2 INT RW NO
6 4LC CHm UpLimit 2 INT RwW NO
7 4LC CHm DownLimit 2 INT RW NO
8 4LC CHm CycleTime 2 UINT RW NO
9 4LC CHm DelayStartUp 2 UINT RW NO
10 4LC CHm 2 UINT RwW NO
DelayShutDown
11 4LC CHm ErrorOut 2 INT RwW NO
12 4LC CHm CycleTimeCool |2 UINT RW NO
13 4LC CHm CoolOffset 2 INT RW NO
14 4LC CHm ATOut 2 UINT RW NO
15 4LC CHmM ATNum 1 USINT RW NO
16 4LC CHm ControlMode 1 USINT RW NO
+ErrorAction+OutType
+0utTypeCool
17 4LC CHm IntegralCut 1 USINT RW NO
18 4LC CHm Reserved2 1 USINT RW NO
19 4LC CHm MinPT 2 UINT RwW NO
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Subindex Name Data Type/ Data Type Access Type Mapping
Length
20 4LC CHm OutMax 2 INT RW NO
21 4LC CHm OutMin 2 INT RwW NO
22 4LC CHm MinPTCool 2 UINT RwW NO
23 4LC CHm OutMaxCool 2 INT RwW NO
24 4LC CHm OutMinCool 2 INT RW NO
25 4LC CHm DeadBand 2 INT RwW NO
26 4LC CHm KdGain 1 USINT RW NO
27 4LC CHmM 1 USINT Rw NO
OtherParameter
The parameters for channel configuration are shown in the following table.
Parameter Description Value Range Default Unit
Value
SampleMode + Sampling mode + Bit 0 to Bit 1: Sampling mode 129

SenserType +
ChannelEnable

Sensor type + Channel
enabling

Filter

Channel filter
parameter

Three-wire mode (default)

. 0: Thermal resistor in two-wire
mode

. 1: Thermal resistor in three-wire
mode

. 2: Thermal resistor in four-wire
mode

. 3: Thermocouple

Three-wire mode (default)

Bit 2 to Bit 6: Sensor type
Thermal resistor: The default is PT100.

.0: PT100

. 1: PT500

.2: PT1000

.3:Cul00

. 4: KTY84

. 5: Resistance value (1 kQ to 4 kQ)
Thermocouple: The default is K type.

.0:K
.11
o 2:
. 3:
4
. 5:
«6:
o7
.8:
«9:+£100 mV

Bit 7: Channel enabling

. 0: Disabled
. 1: Enabled
0s to 16s, with the default of 5s

AL W0nx=zwmm
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Parameter Description Value Range Default Unit
Value
Detect Temperature detection | Bit 0: Temperature offset 0 -
and diagnostic . 0: Disabled
parameters . 1: Enabled (normal)
Bit 1: Wire disconnection detection
. 0: Disabled
. 1: Enabled
Bit 2: Overlimit detection
. 0: Disabled
. 1: Enabled
Bit 3: Overflow/underflow detection
. 0: Disabled
. 1: Enabled
Bit 4: Action upon a fault
. 0: Keep the current value
. 1: Output the predefined value
Bit 5 to Bit 6: Reserved
Bit 7: Flag bit for tooling test, which is
setto 0
Reserved1 Reserved - 0 -
Bias Channel temperature -204.8 to +204.7, with the default of 0 0 -
offset parameter
UpLimit Upper limit of channel | The range of "UpLimit" equals to the 8500 -
temperature temperature setting range of the
current mode, with the default being
the maximum value of the temperature
setting range in the current mode.
DownLimit Lower limit of channel | The range of "DownLimit" equals to the |-2000 -
temperature temperature setting range of the
current mode, with the default being
the minimum value of the temperature
setting range in the current mode.
CycleTime Output cycle 1to 65535 1000 ms
DelayStartUp PID starts after the set 0to 65535 0 ms
delay time, which is
used for staggered
startup when the device
is equipped with
multiple temperature
control channels.
DelayShutDown PID is closed after the 0to 65535 0 ms
set delay time.
ErrorOut Outputs a predefined -1000 to +1000 0 0.10%
percentage value in
case of an alarm
CycleTimeCool Cooling output cycle 1to 65535 5000 ms
CoolOffset Cooling offset. Cooling | -1000 to +1000 0 °C
setpoint = SP+
OffsetCool
ATOut Auto-tuning output 0to 1000 1000 0.10%
ATNum Number of auto-tuning | 0to 20 2 -
waveforms
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Parameter Description Value Range Default Unit
Value
ControlMode Control mode + Fault Bit 0 to Bit 1: Control mode 4 -
+ErrorAction action +Outputtype+ | 4. pp negative action (unipolar
+0utType Cooling output type heating)
+0utTypeCool . 1: PID positive action (unipolar
cooling)
. 2: PID bipolarity controlled by
cooling coefficient
. 3: PID bipolarity controlled
independently
Bit 2: Action upon a fault
. 0: Keep the current value
. 1: Output the predefined value
Bit 3 to Bit 4: Output type
. 0: PWM output
. 2: Percentage output
Bit 5 to Bit 6: Cooling output type
. 0: PWM output
. 2: Percentage output
Bit 7: Reserved
IntegralCut Reduces the integral 0to 100 75 0.01
coefficient when the
setpoint changes
Reserved2 Reserved - - -
MinPT Minimum ON/OFF time | 0to 1000 0 ms
of PWM
OutMax Maximum output -1000 to +1000 1000 0.1%
percentage
OutMin Minimum output -1000 to +1000 0 0.1%
percentage
MinPTCool Minimum ON/OFF time | 0to 10000 0 ms
for cooling PWM
OutMaxCool Maximum cooling -1000 to +1000 1000 0.1%
output percentage
(applicable to bipolar
mode)
OutMinCool Minimum cooling -1000 to +1000 0 0.1%
output percentage
(applicable to bipolar
mode)
DeadBand Deviation dead zone 0to 1000 0 0.1°C

limit
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8.3

Parameter Description Value Range Default Unit
Value
KdGain Indicates the 0to 100 65 0.01
incomplete derivative
coefficient (0.0 to 1.0).
The larger the KdGain,
the smoother the
derivative effect. When
KdGain =1, there is no
derivative effect. When
KdGain =0, the
incomplete derivation is
disabled.
OtherParameter Other configuration . Bit 0: Fuzzy adaptation 0 -
parameters . Bit 1: Integral suspension
(IntegralSuspend)
. Bit 2: Integral separation control
(IntegralDivision)
. Bit 3: Integral clear (IntegralClear)
. Bit 4 to Bit 7: Reserved
Appendix 3: PID Fault Code
Group No. Fault Code Description
No fault 0 NO_ERROR :=0 No fault
1 KP_ERROR Kp configuration fault
4 KPCOOL_ERROR Cooling Kp configuration fault
7 COOL_COEFFICIENT_ERROR | Cooling coefficient configuration fault
Input interface 9 CYCLE_TIME_ERROR General configuration fault of the output
cycle
parameters
General configuration fault of the manual
12 MANUAL_VALUE_ERROR
- - output value
fi ion f f th -
13 ATCOEEFICIENT ERROR Ger?eralcon.lg.]uratlon ault of the auto
- tuning coefficient
fi jon f f the heati
55 OUT TYPE_ERROR Configuration fault of the heating output
type
2% OUT_MIN_ERROR Configuration fault of the minimum heating
output percentage
Configuration fault of the maximum heating
27 OUT_MAX_ERROR
Heating output output percentage
configuration Configuration fault of the minimum heating
28 AO_MIN_ERROR
- - analog output
29 AO MAX ERROR Configuration fault of the maximum heating
- - analog output
fi ion f f the heati
30 OUTPUT OFFSET ERROR Con |gurat|9n ault of the heating output
compensation value
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8.4

Group

No.

Fault Code

Description

Configuration fault of the cooling output

31 COOL_OUT_TYPE_ERROR
-7 - type
3 COOL_OUT_MIN_ERROR Configuration fault of the minimum cooling
Cooling output output percentage
configuration Configuration fault of the maximum coolin
9 33 COOL_OUT MAX_ERROR 'guration fau ximu ‘N9
output percentage
36 COOL_OUTPUT_OFFSET_ Configuration fault of the cooling output
ERROR compensation value
Advanced configuration fault of the
37 ECMAX_ERROR . .
- maximum heating speed
A fi ion f f th
38 KD GAIN ERROR . dvanced con |'gur'at|on al{lt.o the
Advanced - - incomplete derivative coefficient
configuration A fi ion f f th
g 39 INTEGRAL MAX ERROR dvt?nced Fon iguration fault of the
- - maximum integral value
20 INTEGRAL CUT ERROR The |n.tegral coefficient is reduced when the
-~ setpoint changes
41 COOL_PID_TYPE_ERROR Configuration fault of the cooling PID type
4 SAMPLE_COOL_TIME_ERROR Configuration fault of the cooling sampling
cycle
fi ion f f th i
43 CYCLE COOL TIME ERROR Configuration fault of the cooling output
- - - cycle
Cooling 44 COOL_OFFSET_ERROR Con.f|g'urat|on fault of the cooling set
configuration deviation
The PV target temperature is lower than the
45 PV_LOW_LIMIT_ERROR lower limit alarm. This fault is only related to
the configured lower limit.
The PV target temperature is higher than the
46 PV_HIGH_LIMIT_ERROR upper limit alarm. This fault is only related to
the configured upper limit.
Advanced The control dead zone is incorrectly
. . 50 DEADBAND_ERROR .
configuration fault - configured.
Cool.ing ou.tput 51 COOL MINPT ERROR The minimum QN/OFF time for cooling is
configuration fault - - incorrectly configured.
Output The mini N/OFF time is i tl
P ‘ 52 OUT MINPT ERROR ernlnlmumo /0 ime is incorrectly
configuration fault - - configured.
Th f auto-tuni f
5 AT NUM ERROR e number of auto-tuning waveforms
General - - exceeds the range of 0 to 20.
configuration fault Th —tuni
g cg AT OUT ERROR e auto-tuning output percentage exceeds
- - the range
Temperature fault 59 TEMP_ERROR Temperature fault

Appendix 4: Version Matching Information

The version matching information is shown in the following table.




Appendix

Product Name

Firmware Version

Device Description File
(.xml)

InoProShop Version

This module

Board software: 1.2.3.0
and later

Logic software: 4.0.0.0
and later

GL20-RTU-ECT32 series
communication interface
module

Board software:
3.1.16.0 and later

Logic software: 0.1.4.5
and later

3.2.0.3 and later

V1.9.1 and later

Note

You can get the firmware of the module and the firmware of communication interface module from Inovance
technical support, and download XML files and InoProShop from https://www.inovance.com.,
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Service and Support

Service and Support

Should you encounter a safety accident during the use or operation of the product, or face
challenges in operating and maintaining the equipment, which remain unresolved after the relevant
documentation is consulted, we provide multiple channels to ensure prompt resolution:

e Channel#1: Contact service@inovance.com.

e Channel #2: Visit https://www.inovance.com/global to access document downloads, after-sales
support, spare parts ordering, repair applications, and authenticity verification services.

e Channel #3: Download My Inovance app (https://zshc-eu.inovance.com/download-pc/) where
you can access products info and documentation, and query product parameters.

We are committed to providing you with quick and professional technical support, and we look
forward to your satisfaction and trust.
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Shenzhen Inovance Technology Co., Ltd. Add.: Inovance Headquarters Tower, High-tech Industrial Park,
Guanlan Street, Longhua New District,

Shenzhen 518000, P.R. China
Tel: (0755) 2979 9595 Fax: (0755) 2961 9897

WWW.inovance.com

Y : Suzhou City, Jiangsu Province, P.R. China

www.inovance.com Tel: (0512) 6637 6666 Fax: (0512) 6285 6720
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