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@SAFETY PRECAUTIONS @

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention
to safety to handle the product correctly.

The precautions given in this manual are concerned with this product only. For the safety precautions of the
programmable controller system, refer to the user's manual for the CPU module used.

In this manual, the safety precautions are classified into two levels: "ACAUTION" and "AWARNING".

( )

é WARNING Indlca}tes.that incorrect handlllrjg may cause hazardous conditions,
resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,
ACAUTION resulting in minor or moderate injury or property damage.

. J

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/\WARNING

® Do not write any data to the "system area" and "write-protect area" (R) of the buffer memory in the
intelligent function module. Also, do not use any "use prohibited" signals as an output signal from the
programmable controller CPU to the intelligent function module. Doing so may cause malfunction of
the programmable controller system.

[Design Precautions]

/\ CAUTION

@® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100mm or more between them. Failure to do so may result in malfunction
due to noise.




[Installation Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.

[Installation Precautions]

/\CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the Safety
Guidelines provided with the CPU module or head module. Failure to do so may result in electric
shock, fire, malfunction, or damage to or deterioration of the product.

@ To interconnect modules, engage the respective connectors and securely lock the module joint levers.
Incorrect interconnection may cause malfunction, failure, or drop of the module.

@ Tighten the screw within the specified torque range. Undertightening can cause drop of the screw,
short circuit or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

® Do not directly touch any conductive parts and electronic components of the module. Doing so can
cause malfunction or failure of the module.

[Wiring Precautions]

/\WARNING

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.

[Wiring Precautions]

/\CAUTION

® Ground the FG terminal to the protective ground conductor dedicated to the programmable controller.
Failure to do so may result in electric shock or malfunction.

@ Tighten the terminal block screw within the specified torque range. Undertightening can cause short
circuit, fire, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, fire, or malfunction.

@ Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

@ Mitsubishi programmable controllers must be installed in control panels. Connect the main power
supply to the power supply module in the control panel through a relay terminal block. Wiring and
replacement of a power supply module must be performed by qualified maintenance personnel with
knowledge of protection against electric shock. For wiring methods, refer to the MELSEC-L CPU
Module User's Manual (Hardware Design, Maintenance and Inspection).




[Startup and Maintenance Precautions]

/\WARNING

® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.
@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal block screw. Failure to do so may result in electric shock.

[Startup and Maintenance Precautions]

/\ CAUTION

® Do not disassemble or modify the module. Doing so may cause failure, malfunction, injury, or a fire.

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.

@ Tighten the terminal block screw within the specified torque range. Undertightening can cause drop of
the component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or
module, resulting in drop, short circuit, or malfunction.

@ After the first use of the product (module, display unit, and terminal block), the number of
connections/disconnections is limited to 50 times (in accordance with IEC 61131-2). Exceeding the
limit may cause malfunction.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

[Disposal Precautions]

/\CAUTION

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




@CONDITIONS OF USE FOR THE PRODUCT@®

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major
or serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of
the PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT

LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,

WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR
LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR
USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS,
OR WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY

MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any
other cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

» Railway companies or Public service purposes, and/or any other cases in which establishment of
a special quality assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as
Elevator and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation,
Equipment for Recreation and Amusement, and Safety devices, handling of Nuclear or
Hazardous Materials or Chemicals, Mining and Drilling, and/or other applications where there is a
significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT
is limited only for the specific applications agreed to by Mitsubishi and provided further that no
special quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTSs are required. For details, please contact the Mitsubishi
representative in your region.



INTRODUCTION

Thank you for purchasing the Mitsubishi MELSEC-L series programmable controllers.

This manual describes the operating procedures, system configuration, parameter settings, functions, programming,
and troubleshooting of the L series temperature control module L60TCTT4/L60TCTT4BW/L60TCRT4/L60TCRT4BW
(hereafter abbreviated as L60TC4).

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the MELSEC-L series programmable controller to handle the product correctly.

When applying the program examples introduced in this manual to the actual system, ensure the applicability and
confirm that it will not cause system control problems.

ERelevant modules: L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW

Operating procedures are explained using GX Works2. When using GX Developer, refer to [ Page 419, Appendix 5.



COMPLIANCE WITH EMC AND LOW VOLTAGE
DIRECTIVES

(1) Method of ensuring compliance
To ensure that Mitsubishi programmable controllers maintain EMC and Low Voltage Directives when incorporated
into other machinery or equipment, certain measures may be necessary. Please refer to the manual included with
the CPU module or head module. The CE mark on the side of the programmable controller indicates compliance

with EMC and Low Voltage Directives.

(2) Additional measures
To ensure that this product maintains EMC and Low Voltage Directives, please refer to the manual included with

the CPU module or head module.



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CPU Module User's Manual
(Hardware Design, Maintenance and Inspection)
<SH-080890ENG, 13JZ36>

Specifications of the CPU modules, power supply modules, display unit, SD
memory cards, and batteries, information on how to establish a system,
maintenance and inspection, and troubleshooting

MELSEC-L CPU Module User's Manual
(Function Explanation, Program Fundamentals)
<SH-080889ENG, 13JZ35>

Functions and devices of the CPU module, and programming

(2) Head module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CC-Link IE Field Network Head Module User's Manual
<SH-080919ENG, 13JZ48>

Specifications, procedures before operation, system configuration, installation,
wiring, settings, and troubleshooting of the head module

(3) Operating manual

Manual name
<manual number (model code)>

Description

GX Works2 Version 1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations (common to
Simple project and Structured project) of GX Works2

GX Developer Version 8 Operating Manual

<SH-080373E, 13JU41>

Operating methods of GX Developer, such as programming, printing,
monitoring, and debugging
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

is used for
screen names and items.

7.1.1 N\ setting method

. The chapter of
(1) Setting\garameters the current page is shown.

1. shows operating (a).Operatingprocedure

#  1.|| Open the "PLC Parameter” @lialog box

proced ures. ’I_: Project window=> [Parameter][PLC parameter]
2. Select the "I/0 Assignment” tab.
I I F
O shows mouse e

i s T sesoe

. 4 - ]
operations. . — e
el i

[ 1is used for items
in the menu bar and

J

O ——
[ty

the project window. e Description Reforence
Tope Selec e typeof the connected module Page T4 Secion 712
Modd Name Selec e mocel name ofhe connected modl. Page 74, Section 713
Pt Set e mber ofports assigned o ach s Page 74, Secbon 714
S xy Specty 2 san U0 number fo each St Page T4, Secton 715
i Gonfure the swich seting ofthe bt IO o inligent nofon mockies. Poge T4 Secton 740 f| |2
(£ b The setion of
et sy e e Poge 5 Secion 747 | |E 8 .
omenee Sz the current page is shown.
B
Setiing "Start X/Y" enables modification on the start UO numbers assigned to connected modles. =
. shows setting or [ [Ex] When "1000" is specified in "Start X/¥" to the siot where a 16-point module is connected, the assignment
operating examples. range of an input module is changed to X1000 to X100F.

For details, refer to the following

m shows reference 4 L1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals.
anuals Pointf
Set the type of the connected module in "Type”. Setting a different type resuits in "SP.UNIT LAY EffR .
5 shows Fotine Pisligent fonction modia, the IO poinis must 8150 be the same in addiion tohe 11O gesignment seting. Point PShOWS notes that

il (77 |Page 30, Section42.2)

reference pages. requires attention.

When an inteligant module is connectsd, /O assignment ¢an be omitted by selecting connected modules from “Intelligent

PSSt et iesns
............................................................... @ shows useful

information.

*1 The mouse operation example is provided below.

IEE MELSOFT Series GX Works2 (Unset Project) — [[PRG] MAIN]

I Project  Edit  Find/Replace  Compile  View Online  Debug  Diagno:
Menu bar £l | R BF B | 20 g R ST |
O [Online] &> [Write to PLC...] el =l T R S
Select [Online] on the menu bar,
and then select [Write to PLC...]. i Navigation 7% ] [PRG] MAIN
o
. . . . o Foassais |
A window selected in the view selection area is displayed. D Parameter
) ) =3 Intelligent Function Moduls
O Project window 5> [Parameter] Gilobo| Device Comment
> [PLC Parameter] ] ::roosram Setting
Select [Project] from the view selection - zneram
. . HE MAIN
area to open the Project window. 3 Local Devics Gomment
In the Project window, expand [Parameter] and + g Device Memary
select [PLC Parameter]. Device hitial Value
% Project
- . | i
View selection area i ! wser tibrary
E Gonnection Destination
»
Unlabe led
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Pages describing buffer memory areas and functions are organized as shown below.

The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

8.2.4  Manual Reset Function

Point’

This function can be active only in P control and
CHU Manual reset amount setling (Un\G724. Uy
data error (error code: CITITI4y) occurs i L s outsice the seting range )

These icons indicate modes

The position of the stable condition in P control or PD control can be shifted manualy using this function that can be used.
By shifting the proportional band (P), an offset (remaining deviation) is manually reset.

The offset is reset by determining and setting the amount to shift the value of the manipulated value (MV) in a stable

condition from the reference value.

The reference value is 50% for standard control, and 0% for heating-cooling control.

trol. This function is inactive when integral time (1) is other than 0.
UniG756. Un\G772) is ignored even if L5 se. (Note thal  wile

(1) Standard control
The set value (SV) is set where the manipulated value (MV) is 50%. Due to this, as long as the temperature
process value (PV) and the set value (SV) is not in equilibrium at 50% of manipulated value, an offset (remaining
deviation) generates.
When an offset generates, the proportional band (P) can be manually shifted by the amount of the offset
(remaining devialion).

[Ex] When using the manual reset functicn in the following conditions
+ Control method: ® control
+ CHo Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772): 300 (30%)
The QB4TCN shifts the manipulated value (MV) by which the temperature is stabilized at the set value
(SV) from 50% to 80%.

| Dorhatvo e O 0% |

can 5o moved fiom 50% (0 30%
ok stanie

Manualrosel rango: -100.0 0 100 0% (avary 0.1%) ¢
(Sel-1000 to 1000)

Input range

Icon

Meaning

Common to all modes

Common

This icon means that the buffer memory area or function can be used in both temperature control mode and
temperature input mode.

Temperature control
mode

Standard

This icon means that the buffer memory area or function for temperature control can be used in the standard
control.

The buffer memory area and function can be used in the following control modes and channels:

* CH1 to CH4 in the standard control

* CH3 and CH4 in the mix control (normal mode)

* CH3 and CH4 in the mix control (expanded mode)

Heating-cooling

This icon means that the buffer memory or function for temperature control can be used in the heating-cooling
control.
The buffer memory area and function can be used in the following control modes and channels:

* CH1 and CH2 in the heating-cooling control (normal mode)

* CH1 to CH4 in the heating-cooling control (expanded mode)

* CH1 in the mix control (normal mode)

* CH1 and CH2 in the mix control (expanded mode)

Temperature input mode

Temperature
Input

This icon means that the buffer memory area or function can be used in the temperature input mode.
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description
L60TCTT4 The abbreviation for the L60TCTT4 temperature control module
The abbreviation for the LEOTCTT4BW temperature control module with the
L60TCTT4BW . . . .
disconnection detection function
L60TCRT4 The abbreviation for the LEOTCRT4 temperature control module
LGOTCRT4BW The abbreYiation for .the L60TCRT4BW temperature control module with the
disconnection detection function
A generic term for the LBOTCTT4, L60TCTT4BW, L60TCRT4, and
L60TC4

L60TCRT4BW

PID constants

A generic term for the proportional band (P), integral time (l), and derivative time

©)

Temperature sensor

A generic term for thermocouples and platinum resistance thermometers

Control method

A generic term for two-position control, P control, Pl control, PD control, and PID
control

Temperature input mode

The mode to use the L60TC4 as a temperature input module

Temperature control mode

The mode to use the L60TC4 as a temperature control module

Control mode

A generic term for the standard control, heating-cooling control (normal mode),
heating-cooling control (expanded mode), mix control (normal mode), and mix
control (expanded mode) when the L60TC4 is used in the temperature control
mode

Fixed value action

The operating status of when the set value (SV) is fixed

Full scale

A full input range. For example, when the selected input range is
-200.0°C to 400.0°C, the full scale is 600.0.

Ramp action

The operating status of when the set value (SV) is constantly changed

Number of loops

The number of feedback control systems (closed-loop control systems) that can
be configured using one module. Under the standard control, one loop consists
of one input and one output. Under the heating-cooling control, one loop
consists of one input and two outputs.

CPU module

Another term for the MELSEC-L series CPU module

Head module

The abbreviation for the LJ72GF15-T2 CC-Link IE Field Network head module

Display unit

A liquid crystal display to be attached to the CPU module

External input

The abbreviation for input from connectors for external devices

External output

The abbreviation for output to connectors for external devices

Programming tool

A generic term for GX Works2 and GX Developer

GX Works2

GX Developer

The product name of the software package for the MELSEC programmable
controllers

Buffer memory

The memory of an intelligent function module used to store data (such as setting
values and monitored values) for communication with a CPU module

14



PACKING LIST

The following items are included in the package of this product. Before use, check that all the items are included.

L60TCTT4, L60TCRT4

_—
= [ ]
L60TCTT4, LEOTCRT4 Before Using the Product
L60TCTT4BW, L60TCRT4BW
_
= ]
L60TCTT4BW, L6OTCRT4BW Before Using the Product
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CHAPTER 1 WHAT CAN BE DONE WITH A
TEMPERATURE CONTROL MODULE

1.1 Use

The L60TC4 performs PID operation to reach the target temperature based on input from an external temperature
sensor. The module controls temperature by outputting the operation result to a heater or others in transistor output.

Point />

The L60TCTT4BW and L60TCRT4BW are L60TCTT4 and L60TCRT4-based modules which possess an additional
function to detect heater disconnection using input from external current sensors.

E' Standard control (heating)
The input from a temperature sensor is processed with PID operation, and the heater temperature is
controlled.

Input from temperature sensor

L60TC4

Control output (heating)

Heater

16



CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

El Heating-cooling control (heating and cooling)
Heating and cooling are processed when the target temperature is lower than the ambient temperature or

when the temperature of the target subject is easy to change.

Input from temperature sensor

L60TC4
Cooling
equipment
Control output (cooling) > )
Control output (heating) » ——

Heater

El Temperature input (temperature input only)
The L60TC4 can be used as a temperature input module also.

Input from temperature sensor

L60TC4

asn L'l
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1 .2 Features

This section describes the L60TC4 features. For functions not described here, refer to the list of functions. ((_ 5 Page
39, Section 3.3)

(1) Optimum temperature adjustment control (PID control)

» The L60TC4 performs temperature adjustment control automatically when the user simply sets PID
constants necessary for PID operation: proportional band (P), integral time (1), derivative time (D), and
temperature set value (SV). No special instruction is necessary to perform PID control.

 Using the auto tuning function or self-tuning function enables the PID constants to be set automatically by
the L60TC4 . Complicated PID operational expressions to determine PID constants are not necessary.

(2) Combination of control mode

A control mode can be selected from the standard control (heating or cooling), heating-cooling control (heating
and cooling), or mix control (combination of the standard control and heating-cooling control).

‘( Standard control >

2 CHeating-cooling control>

2 < Standard control ) —|— CHeating-cooIing control>

(3) Four loops on one module

The maximum of four loops of temperature adjustment control can be performed simultaneously.
In addition, loop control can be performed using analog modules in the system; input from an A/D converter
module or output to a D/A converter module can be processed.

One module controls up to four loops at the same time.

SRCRCH
=] [

Lo | [ | [ o |

L60TC4

& )

]
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CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

(4) Simultaneous temperature rise of multiple loops
Temperatures of multiple loops can be adjusted to simultaneously reach the set value of each; temperatures are

controlled evenly without any partial heat exaggeration.

Temperature
process value (PV) Matches temperature rise
A completion time

CH1 Set value (SV) [-------------------------------ooooo oo

CH2 Set value (SV) |---=---==-=-mmmmmmmoe oo

CH3 Setvalue (SV) | o A

CH4 Set value (SV)

1
|
|
1
|
|
1
|
|
|
|
|
|
|
L

Arrival point Time

This function saves energy and cost.

E' Comparison of temperature rises on CH1 when using and not using the simultaneous temperature rise

function

Temperature
process value (PV)
A

CH1 Set value (SV)

Useless energy

saimesd Z'|

CH2 Set value (SV)

CH3 Set value (SV)
CH4 Set value (SV)

Arrival point Arrival point

(No simultaneous (Simultaneous Time
temperature rise) temperature rise)

— — — - No simultaneous temperature rise

Simultaneous temperature rise

(5) Suppression of peak current
Current flows into a heater can be suppressed by controlling output so that each channel's output does not turn
on at the same time as other channels.
This function saves energy and cost.
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(6) RFB limiter function

The RFB (Reset feed back) limiter suppresses overshoot which is liable to occur at a startup or when a
temperature process value (PV) is increased.

(7) Correction of temperature process value (PV)

(8)

(9)

The difference between the temperature process value (PV) and actual temperature can be corrected easily
using the following functions.
» 1-point sensor compensation (standard) function: Corrects the difference by setting the rate of correction
value to the full scale of the input range.
» 2-point sensor compensation function: Corrects the difference based on the inclination of the line on the two
points set in advance.
» Primary delay digital filter setting: Smoothens extreme noise, and absorbs drastic change.

Non-volatile memory for backing up set values

The set values in the buffer memory, such as the setting related to PID control, can be stored into a non-volatile

memory for data backup. The values do not need to be reset after turning the power on from off or releasing the

CPU module from its reset status.

Using the test function of the programming tool to write data directly to the buffer memory, the minimum sequence
program required is "LD**" + "OUT Yn1".

Detection of disconnection

Heater disconnection can be detected easily by the loop disconnection detection function.
The L60TCTT4BW and L60TCRT4BW can detect the disconnection of a heater accurately.

(10)Selectable sampling cycle

The module can be applied to wide range of systems since the sampling cycle can be selected from 250ms/4
channels or 500ms/4 channels.

(11)Use as a temperature input module

The L60TC4 can be used not only as a temperature control module, but also as a temperature input module. The
mode can be switched easily by a setting.

In addition, The temperature input can be processed through the primary delay digital filter, or output as an alert.
({_=Page 116, Section 8.1)

(12)Easy setting by GX Works2

Sequence program can be reduced by configuring the default setting or auto refresh setting on the screen. Also,
the setting status or operating status of the module can be checked easily.



CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

1.3 The PID Control System

This section explains the PID control of the L60TCA4.

(1) PID control system

The following figure shows a system of when performing the PID control.

______________________________________ L

E Set value E

! Set value data (Sv) :

! storage area g Manipulated !

' value (MV) | Manipulated ' Control

| Temperature PID operation > value data storage v f

. process I object

| rea I

1 | Temperature value (PV) a !

' process value > '

' data storage area '

: A E A 4

'''''''''''''''''''''''''''''''''''''''''''''''''''''' Temperature
sensor

(2) PID control procedure

The PID control is performed in the following procedure.

]

Read the temperature
process value (PV)

- Import a signal from the temperature sensor and write it to the temperature
process value data storage area as a temperature process value (PV).

A

Perform PID operation = =« « « « « Perform PID operation using the Set value (SV)/temperature process
value (PV) values in the set value/temperature process value data
storage area.

A
Output the manipulated
value (MV)

]

- Convert manipulated value (MV) obtained by the PID operation to
transistor-output on time and output it.

wasAs |04u0D Aid BUL €1
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(3) PID control (simple two-degree-of-freedom)
The L60TC4 operates in "simple two-degree-of-freedom". In this form of PID control, parameters are simplified
compared to the two-degree-of-freedom PID control.
In the simple two-degree-of-freedom, the module controls the target subject using not only PID constants but also
the control response parameter. The parameter can be set to "fast", "normal”, or "slow". This setting enables the
form of "response to the change of the set value (SV)" to change maintaining "response to the disturbance” in a
good condition. ((_ > Page 153, Section 8.2.8)

Fast
TN

ormal
Set value /M Set value
(V) /<</ (SV)
S

low

Response to the change Response to the disturbance
of the set value (SV)

The following explains the difference between the one-degree-of-freedom PID control, two-degree-of-freedom
PID control, and simple two-degree-of-freedom PID control.

(a) One-degree-of-freedom PID control and two-degree-of-freedom PID control

» General PID control is called one-degree-of freedom PID control. In the one-degree-of freedom PID
control, when PID constants to improve "response to the change of the set value (SV)" are set, "response
to the disturbance" degrades. Conversely, when PID constants to improve "response to the disturbance"
are set, "response to the change of the set value (SV)" degrades.

* In the two-degree-of-freedom PID control, a manipulated value (MV) is determined considering the set
value (SV) or variations. In this form of PID control, "response to the change of the set value (SV)" and
"response to the disturbance" can be compatible with each other.

(b) Two-degree-of-freedom PID control and simple two-degree-of-freedom PID control

The following figure is a block diagram of the two-degree-of-freedom PID control.

Added function for 2-degree-of-freedom PID control Object to be
controlled

Disturbance D

Set value

(o)
sV D,

1 + . l ;
Kp (1 + —( ) - - » —————»

P Ti-s ) Manipulated: H e :
value (MV):

+ 1+B Ti+s

Kp.To.s
1+nTo-s

o
§

Temperature
i process value (PV)

By setting o, B, and y above properly, optimum control can be achieved.

Note that required parameter settings increase and PID constants can hardly be auto-set by the auto tuning
function for complete two-degree-of-freedom PID control. Therefore, the L60TC4 operates in the simple two-
degree-of-freedom PID control for which parameters are simplified.
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CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

1.4  About the PID Operation

The L60TC4 can perform PID control in process-value incomplete derivation.

1.4.1 Operation method and formula

The PID control in process-value incomplete derivation is an operation method which puts a primary delay filter on
input from a derivative action and eliminate high-frequency noise component in order to perform a PID operation on
the deviation (E).

(1) Algorithm of PID control in process-value incomplete derivation

The algorithm of PID control in process-value incomplete derivation is shown below.

Disturbance D

1 L60TC4 :
1
X Control response Control object
1 parameters +
1
Sl 4()—» >
Set value (SV) +—— ow g Ke (14 —57) Manipuiated| C(S)
| Normal - — 1 value (mv)
! Fast !
1 1
1 1
1 1
I
X Kp. To- s
' 1+n+To-s
1
I .
! 1 -
1 | .b AN
: N
Temperature o g
Kp : Proportional gain N : Derivative process value (PV) 3 g_
Ti : Integral time s : Laplace transform conversion g =
To: Derivative i g2
D : Derivative time 5 T
CBD O
59
(2) Formula g2
=
The formula used for the L60TC4 is shown below. 2s
—
o
3
TD T ;‘\:_:
MVn= MVn—1 + —————— 1 (PVn—1—PVn) = —— - MVn—1
T4+ n-Tb To

T @ Sampling period

MV : Incomplete derivative output

PV : Temperature process value (PV)
To : Derivative time

n @ Derivative

The PID control in process-value derivation is an operation method which uses the process value (PV) for the derivation
section in order to perform a PID operation. Not using deviation for the derivation section, drastic output change due to a
derivative action is reduced when deviation varies along with the setting value change.
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1 .4.2 The L60TC4 actions

The L60TC4 performs PID operations in forward actions and reverse actions.

(1) Forward action
In a forward action, the manipulated value (MV) is increased when the temperature process value (PV) increases

from the set value (SV).
A forward action is used for cooling control.

Manipulated i Manipulated
value value
Time Time
A A
Temperature Temperature
Set
value
Set
value > >
Time Time
Set value < Starting temperature Set value > Starting temperature

(2) Reverse action
In a reverse action, the manipulated value is increased when the temperature process value (PV) decreases from

the set value (SV).
A reverse action is used for heating control.

A
Manipulated Manipulated
value value
Time Time
A A
Temperature Temperature
Set
value
Set
_ value >
Time Time
Set value > Starting temperature Set value < Starting temperature
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CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

1.4.3 Proportional action (P-action)

A proportional action is an action to obtain the manipulated value (MV) proportional to the deviation (difference
between the set value (SV) and the process value (PV)).

(1) Proportional gain
In a proportional action, the relationship between changes in the deviation (E) and the manipulated value can be
expressed in the following formula:
MV = Kp<E
where Kp is a proportional constant and is called proportional gain. The manipulated value (MV) varies in the
range from -5.0% to 105.0%.
The following table describes the difference of actions depending on the value of Kp, proportional gain.

Condition Proportional action

Kp is a small value The control action slows down.

The control action speeds up, though the temperature process

Kp is a large value
value (PV) tends to fluctuate around the set value.

A proportional action is as shown below for step responses where the deviation (E) is a fixed value.

Deviation
(E) E
] L Time
| N
: 2z
| ? g
| SE=4
I -8 —
‘ 23
Manipulated + ST
value (MV) Kp-E o g
Q0
2R <]
T - Time o @
!
T3
Q
(2) Offset 2
=]

The certain amount of difference generates between the temperature process value (PV) and the set value (SV)
is called an offset (remaining deviation).
In an proportional action, an offset (remaining deviation) generates.

A A
Set value Offset Set value ~ ‘V’-\\ Offset
(8V) (8V) X
Temperature process value (PV) Temperature process value (PV)
> Time > Time
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1.4.4 Integral action (l-action)

An integral action is an action which continuously changes the manipulated value (MV) to eliminate the deviation (E)
when there is any.
The offset caused by a proportional action can be eliminated.

In an integral action, the time from a deviation occurrence until when the manipulated value (MV) of the integral action
becomes equals to that of the proportional action is called integral time, and is indicated as T1.
The following table describes the difference of actions depending on the value of Ti, integral time.

Condition Integral action

The integral effect gets large, and time to eliminate the offset gets
short.

Though, the temperature process value (PV) tends to fluctuate
around the set value.

Tiis a small value

The integral effect gets small, and time to eliminate the offset gets

Tiis a large value
long.

The following figure shows an integral action of step responses where the deviation (E) is a fixed value.

Deviation
(E) E

t

— > Time

/ fffffffffff Manipulated value of the Proportional action + Integral action
D il Manipulated value of the Integral action
?
Manipulated Kp-Ee4------ Manipulated value of the Proportional action
value (MV) v
T Ti

— Time

An integral action is used as a Pl action in combination with a proportional action, or PID action in combination with a
proportional and derivative actions.
An integral action cannot be used by itself.
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CHAPTER 1 WHAT CAN BE DONE WITH A TEMPERATURE CONTROL MODULE

1.4.5 Derivative action (D-action)

A derivative action adds the manipulated value (MV) proportional to the rate of change to eliminate the deviation (E)

when it occurs.
A derivative action can prevent the control target from changing significantly due to disturbance.

In an integral action, the time from a deviation occurrence until when the manipulated value (MV) of the derivative
action becomes equals to that of the proportional action is called derivative time, and is indicated as TD.
The following table describes the difference of actions depending on the value of TD, derivative time.

Condition Derivative action

Tp is a small value The derivative effect gets small.

The derivative effect gets large.
Tp is a large value Though, the temperature process value (PV) tends to fluctuate
around the set value in short cycles.

The following figure shows a derivative action of step responses where the deviation (E) is a fixed value.

Deviation E

(€)
f]

—> Time

Manipulated ¥
value (MV) KIIE DR Manipulated value of the Proportional action

T TD

—> Time

uoneladQ did aui inoaqy 'L

A derivative action is used as a PD action in combination with a proportional action, or PID action in combination with

(uonoe-Q) uonoe sAeAdq Gt'L

a proportional and integral actions.
A derivative action cannot be used by itself.
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1.4.6

PID action

28

A PID action performs control using the manipulated value (MV) calculated by merging the proportional action, integral

action, and derivative action.

The following figure shows a PID action of step responses where the deviation (E) is a fixed value.

Deviation

(E)

t

— > Time

PID action
L :{; - ::,P,I acton . ::’aac(tjlt?g n
Manipulated
value (MV) ___--"""___ D action

f

— Time



CHAPTER 2 PART NAMES

CHAPTER 2 PART NAMES

The following table shows part names of the L60TCA4.

L60TCTT4, L60TCRT4 | | L60TCTT4BW, L60OTCRT4BW

1)

2)
)
: E% -
3 b Bﬁ
4
g ﬂ 3
6 6
4)——Kke — ] 3)
o) ho |
1] 11%
12/ 12'_‘
13 13|
5) — 5 &
16| 16|
e e
i)
1) \ 7)
Number Name Description
1) Module joint levers Levers for connecting modules
RUN LED Indicates the operating status of the L60TC4.

ON Operating normally

» The power is not supplied.
» The watchdog timer error has occurred.

OFF » CPU stop error has occurred when all channels are set to "CLEAR" on Switch Setting.
* A value out of the setting range was set on Switch Setting 2 to 5.
ERR. LED Indicates the error status of the L60TCA4.
ON Hardware fault (Including no connection of a cold junction temperature compensation resistor)

Flicker | Error occurring ((__= Page 334, Appendix 2 (1))
OFF Operating normally
2) ALM LED Indicates the alert status of the L60TC4.

ON Alert is occurring.

» Temperature process value (PV) came out of temperature measurement range.
Flicker | < Loop disconnection was detected.
» Temperature sensor is not connected.

OFF Alert is not occurring.

HBA LED
(the LBOTCTT4BW and | Indicates the heater disconnection detection status of the LBOTCTT4BW and L60TCRT4BW.
L60TCRT4BW only)

ON Heater disconnection was detected.

OFF Heater disconnection is not detected.
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Number

Name

Description

Used for temperature sensor input and transistor output.

3) Terminal block for I/O
(I_Z Page 85, Section 6.2)
4) Terminal block for CT Used for current sensor (CT) input.
Cold junction
temperature . . .
) . Used when cold junction temperature compensation is executed for the L60TCTT4 and
5) compensation resistor
L60TCTT4BW.
(the L60OTCTT4 and
L60TCTT4BW only)
6) DIN rail hook A hook used to mount the module to a DIN rail.
Displays the serial number printed on the rating plate.
7) Serial number plate pay P gp

For the L6OTCTT4BW, L60TCRT4BW, the serial number is displayed on the terminal block for CT.
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CHAPTER 3 SPECIFICATIONS

CHAPTER 3 sPEcIFICATIONS

This chapter describes general specifications, performance specifications, the function list, the 1/0O signal list, and the

buffer memory list.

3.1 General Specifications

For the general specifications of the L60TC4, refer to the following manual.
"Safety Guidelines", the manual supplied with a CPU module or head module

suoneoynads |elsuss) ¢
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3.2

Performance Specifications

The following table lists the performance specifications of the L60TC4.

Specifications

Item
L60TCTT4 L60TCRT4 L60TCTT4BW | L60TCRT4BW
Control output Transistor output
Number of temperature input points 4 channels/module
Type of usable temperature sensors, the temperature
measurement range, the resolution, and the effect from [~ ¥ Page 36, Section 3.2.2
wiring resistance of 1Q
Ambient temperature:
¢ P Full scale x (£0.3%)
Indication 25£5°C
accuracy Ambient temperature: 0 to
Full scale x (+0.7%)
55°C
Cold junction Temperature process
Accuracy! | temperature | value (PV): -100°C or Within £1.0°C Within £1.0°C
compensation | more
accuracy: Temperature process - — i —
) Within £2.0°C Within £2.0°C
(ambient value (PV): -150 to -100°C
temperature: | Temperature process
o Within £3.0°C Within £3.0°C
0t055°C) | value (PV): -200 to -150°C i tin

Sampling cycle

250ms/4 channels
500ms/4 channels

Control output cycle 0.5 to 100.0s

Input impedance TIMQ

Input filter 0 to 100s (O: Input filter OFF)
Sensor correction value setting -50.00 to 50.00%

Operation at sensor input disconnection

Upscale processing

Temperature control method

PID ON/OFF pulse or two-position control

PID constants range

PID constants setting

Can be set by auto tuning.

Proportional band (P)

0.0 to 1000.0% (0: Two-position control)

Integral time (1)

0 to 3600s (set 0 for P control and PD control.)

Derivative time (D)

0 to 3600s (set O for P control and PI control.)

Set value (SV) setting range

Within the temperature range set in the thermocouple/platinum resistance
thermometer to be used

Dead band setting range

0.1t0 10.0%

Transistor output

Output signal ON/OFF pulse
Rated load voltage 10 to 30VDC

Max. load current 0.1A/point, 0.4A/common
Max. inrush current 0.4A 10ms

Leakage current at OFF

0.1mA or less

Max. voltage drop at ON

1.0VDC (TYP) at 0.1A 2.5VDC (MAX) at 0.1A

Response time

OFF—ON: 2ms or less, ON—OFF: 2ms or less

Number of accesses to non-volatile memory

Max. 10'2 times

Insulation method

Between input terminal and programmable controller power supply: Transformer
insulation
Between input channels: Transformer insulation
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CHAPTER 3 SPECIFICATIONS

o Specifications
em
L60TCTT4 L60TCRT4 L60TCTT4BW | L60TCRT4BW
Between input terminal and programmable controller power supply: 500VAC for
Dielectric withstand voltage 1 minute
Between input channels: 500VAC for 1 minute
Between input terminal and programmable controller power supply: 500VDC
Insulation resistance 20MQ or more
Between input channels: 500VDC 20MQ or more
Current sensor [C 7 Page 82, Section 5.2 (4)
Heater disconnection -
detection specifications Input accuracy Full scale x (+1.0%)
Number of alert delay 3to 255
Number of occupied I/O points 16 points (I/O assignment: 16 intelligent points)
Number of occupied module 1 2
Connected terminal 18-point terminal block Two 18-point terminal blocks
Applicable wire size 0.3mm? to 0.75mm?
Applicable solderless terminal R1.25-3 (Solderless terminal with sleeve is unavailable.)
Internal current consumption 0.30A 0.31A 0.33A 0.35A
Weight 0.18kg 0.33kg
Outline dimensions 28.5(W)mm x 90(H)mm x 117(D)mm | 57.0(W)mm x 90(H)mm x 117(D)mm

*1 Calculate the accuracy in the following method (only when it is not affected by noise).
Accuracy (°C) = full scale % indication accuracy + cold junction temperature compensation accuracy

El Accuracy at the input range of 38 (-200.0 to 400.0°C), the operating ambient temperature of 35°C, and the

temperature process value (PV) of 300°C

(Full scale) x (indication accuracy) + cold junction temperature compensation accuracy
= (400.0°C - (-200.0°C)) x (+0.007) + (+1.0°C)
=+5.2°C
For the noise immunity, dielectric withstand voltage, insulation resistance and others of the programmable controller
system which uses the L60TC4, refer to the following manual.
[I1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
[ [] MELSEC-L CC-Link IE Field Network Head Module User's Manual

suoneoynads souewIousd Z'E
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3.2.1 Number of parameters to be set

The total number of the parameters of the initial setting and of the auto refresh setting of the L60TC4 must be within
the number of parameters which can be set in the CPU module including the number of other intelligent function
module parameters.

For the maximum number of parameters which can be set in a CPU module (maximum number of set parameter), refer
to the following manual.

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

MELSEC-L CC-Link IE Field Network Head Module User's Manual

(1) Number of parameters of the L60TC4

The following table lists the number of parameters that can be set for one L60TC4.

Target module Initial setting Auto refresh setting
L60TCTT4
103 (Max.)
L60TCRT4 43
L60TCTT4BW
115 (Max.)
L60TCRT4BW

(2) Checking method

The current number and maximum number of the parameters set in the intelligent function module can be
checked by the following operation.

L) Project window => [Intelligent Function Module] => Right-click

> [Intelligent Function Module Parameter List...]

Intelligent Function Module Parameter List

Intelligent Function Module Parameter Setting Status

i Address Module Mame Initialization{Counk) Auto Refresh(Count) |
oa1a LEOTCTT4 ‘|w|Setting Exist(43) i Mo Sekting

Inteligent Function Module Parameter Setting Counk Total

Initial [43 J [(Max:zmaj) Auko Refresh (EI J[(Max:lﬂzﬂ)

A A

(=]

1) 2) 3) 4)
No. Description
1) Total number of the parameters of the initial setting that is checked on the window
2) Maximum number of parameters of the initial setting
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No. Description
3) Total number of the parameters of the auto refresh setting that is checked on the window
4) Maximum number of parameters of the auto refresh setting

35
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3.2.2

Type of usable temperature sensors, temperature measurement
range, resolution, and effect from wiring resistance of 1 ohm

This section describes the types of temperature sensors that can be used with the L60TC4, the temperature

measurement range, the resolution, and the effect from wiring resistance of 1Q.

Set the used temperature sensor in the following buffer memory area.
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) ([ = Page 345, Appendix 2 (12))

(1) L60TCTT4, L60TCTT4BW
The following table lists the types of thermocouples that can be used with the L60OTCTT4 and L60TCTT4BW, the

temperature measurement range, the resolution, and the effect from wiring resistance of 1Q.

oc °F
Thermocouple | Temperature Effect from wiring || Temperature Effect from wiring
type measurement | Resolution | resistance of 1Q || measurement | Resolution | resistance of 1Q
range (°CI)*1 range (°F 1)
R 0to 1700 1 0.030 0 to 3000 1 0.054
0 to 500
0 to 1000
0 to 800 1 1
0 to 2400
0 to 1300
K -200.0 to 1300.0 0.005 0.008
-200.0 to 400.0
0.0 t0 400.0 0.1 0.0 to 1000.0 0.1
0.0 to 500.0
0.0 to 800.0
0 to 500 0 to 1000
0 to 800 1 0 to 1600 1
0 to 1200 0to 2100
J -200.0 to 1000.0 0.003 0.006
0.0 to0 400.0
0.1 0.0 to 1000.0 0.1
0.0 to 500.0
0.0 to 800.0
-200 to 400
-200 to 200 1 0to 700 1
0 to 200 -300 to 400
T 0 to 400 0.004 0.008
-200.0 to 400.0
0.1 0.0 to 700.0 0.1
0.0 to 400.0
S 0to 1700 1 0.030 0 to 3000 1 0.054
B 0 to 18002 1 0.038 0 to 30002 1 0.068
0 to 400
1 0 to 1800 1 0.005
0 to 1000
E 0.003
-200.0 to 1000.0 01
0.0 to 700.0 ’
0 to 1300 1 0 to 2300 1 0.011
N 0.006
0.0 to 1000.0 0.1 — — —
0 to 400 0to 700
1 1 0.009
U -200 to 200 0.004 -300 to 400
0.0 to 600.0 0.1 — — —
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°C IF
Thermocouple | Temperature Effect from wiring || Temperature Effect from wiring
type measurement | Resolution | resistance of 1Q || measurement | Resolution | resistance of 1Q
range (°CIQ)*1 range (°F 1)
0 to 400 0 to 800
0 to 900 ! 0 to 1600 ! 0.006
L 0.003
0.0 t0 400.0 01 . . .
0.0 t0 900.0
PLII 0 to 1200 1 0.005 0 to 2300 1 0.010
W5Re/W26Re 0 to 2300 1 0.017 0 to 3000 1 0.021

*1 Means temperature error per Q of wiring resistance of the thermocouple. The temperature error can be corrected by the

sensor compensation function. (__= Page 223, Section 8.3.2)

*2 While temperature can be measured within less than 400°C/800 °F, the accuracy cannot be guaranteed.

(2) L60TCRT4, L60TCRT4BW

The following table lists the types of platinum resistance thermometer that can be used with the L60TCRT4 and

L60TCRT4BW and temperature measurement range.

: . °c °F
Platinum resistance
Temperature Temperature
thermometer type P Resolution = Resolution
measurement range measurement range

-200.0 to 850.0 -300 to 1100 1

Pt100 -200.0 to 600.0 0.1
-200.0 to 200.0 -300.0 to 300.0 0.1
-200.0 to 640.0 -300 to 900 1

JPt100 -200.0 to 500.0 0.1
-200.0 to 200.0 -300.0 to 300.0 0.1
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3.2.3 Sampling cycle and control output cycle

This section describes the sampling cycle and control output cycle of the L60TCA4.

(1) Sampling cycle
The L60TC4 performs PID operations in the order of CH1, CH2, CH3, CH4, CH1, CH2 .....
The time from when PID operation is started on the current channel (CHn) until PID operation is restarted on the

current channel (CHn) is called a sampling cycle. Select 250ms or 500ms as a sampling cycle. ([ 7 Page 108,
Section 7.2 (1))

The number of used channels and the settings of unused channels do not affect the sampling cycle.

CH1 PID CH2 PID CH3 PID CH4 PID CH1 PID CH2 PID
operation operation operation operation operation operation

Sampling cycle

A
A4

Sampling cycle

(2) Control output cycle

The control output cycle is the ON/OFF cycle of transistor output.

ON ON

OFF OFF

Control output cycle Control output cycle ’

The manipulated value (MV) represents the ON time of the control output cycle in percentage. ((__5 Page 339,
Appendix 2 (5))
Set the control output cycle in the following buffer memory area in the range of 1 to 100s.

« CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) ([_ > Page 364, Appendix 2 (23))
In the heating-cooling control, the following buffer memory areas are used for the manipulated value (MV) and
control output cycle.

Transistor output

Buffer memory area Buffer memory address
Data type Reference
name CH1 CH2 CH3 CH4
Manipulated value f

anipurated vaie for 1 une13 Un\G14 Un\G15 Un\G16

Manipulated heating (MVh) .
Page 339, Appendix 2 (5)
value (MV) Manipulated value for
uUn\G704 Un\G705 Un\G706 uUn\G707

cooling (MVc)

Heating control output

i un\G47 un\G79 Un\G111 un\G143
Control output cycle setting

Page 364, Appendix 2 (23)
cycle Cooling control output

) Un\G722 Un\G738 Un\G754 Un\G770
cycle setting
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33 Function List

This section lists the L60TC4 functions.

(1) When the L60TC4 is used as a temperature input module

Item Description Reference

Conversion enable/disable Whether to enable or disable the temperature conversion can be set for each .
. Page 117, Section 8.1.1
function channel.

The measured temperature by each sampling cycle is stored in the buffer

Temperature conversion memory. )
Page 117, Section 8.1.2

method The temperature process values (PV) can be smoothed and sudden changes

can be controlled by using the primary delay filter.

. An alert is output if the temperature process value (PV) meets the condition set )
Alert output function ) Page 120, Section 8.1.3
in advance. The alert has process alarm and rate alarm.

(2) When the L60TC4 is used as a temperature control module
O: Enable, x: Disable

Enable or disable
o Heating-
Item Description Standard . 9" | Reference
cooling
control
control
The control mode can be selected from the following modes.
« Standard control
Control mode selection * Heating-cooling control (normal mode) o o Page 126, 8
function * Heating-cooling control (expanded mode) Section 8.2.1 I
* Mix control (normal mode) .8.
* Mix control (expanded mode) g'
) Whether to clear or hold the transistor output status when a CPU 5
Output setting at CPU ) Page 128,
. stop error occurs or when a CPU module is turned from RUN to (@) (@) )
stop error function Section 8.2.2
STOP can be selected.
The following control methods can be used with the settings of
proportional band (P), integral time (1), and derivative time (D).
» Two-position control
Page 129,
Control method « P control O (@) )
Section 8.2.3
* PI control
* PD control
* PID control
. The stable status position in the P control or PD control can be Page 137,
Manual reset function O O .
moved manually. Section 8.2.4
The manipulated value (MV) can be set manually by users without Page 139,
Manual control ) ) O O .
automatic calculation by the PID control. Section 8.2.5
) The unit for control output cycle can be selected from 1s or 0.1s
Control output cycle unit . . Page 140,
. . and switched between them. Setting the control output cycle to (@) (@) )
selection function . Section 8.2.6
0.1s allows a more detailed control to be performed.
) ) ) ) Page 141,
Auto tuning function The L60TC4 sets the optimal PID constants automatically. O (@) )
Section 8.2.7
. In addition to the PID control, the response speed can be selected
Simple two-degree-of- ) Page 153,
from three levels. The simple two-degree-of-freedom PID control O (@) )
freedom . Section 8.2.8
can be realized.
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Enable or disable

o Heating-
Item Description Standard . < Reference
cooling
control
control
Derivative action Dynamic performance can be improved by selecting the suitable o o Page 154,
selection function derivative action for the fixed value action and the ramp action. Section 8.2.9
) Change rate setting of the set value (SV) per set time unit when
Setting change rate ) i . o . Page 155,
L . . this value is changed. The batch setting or individual setting can be O O .
limiter setting function . Section 8.2.10
selected for the temperature rise and drop.
The modules goes to the alert status when the temperature Paae 157
Alert function process value (PV) or deviation (E) meets the condition set in O O g ’
Section 8.2.11
advance.
When the deviation (E) continues for a long time, the PID operation
e . result (manipulated value (MV)) by the integral action can be Page 171,
RFB limiter function . . . O O :
prevented from exceeding the effective range of the manipulated Section 8.2.12
value (MV).
Input/output (with another | Data can be input and output using another analog module (A/D o o Page 172,
analog module) function | conversion module or D/A converter module) on the system. Section 8.2.13
) Setting with considering delay time (response/scan time delay) of Page 174,
ON delay output function . i . O O .
actual transistor output is possible. Section 8.2.14
The L60TC4 monitors the control status constantly. If the control
. . system oscillates due to a status soon after the control starts, a Page 175,
Self-tuning function . O x .
change of the set value (SV), and property fluctuation of a Section 8.2.15
controlled object, PID constants are changed automatically.
) Changing automatically the upper limit output limiter value of each
Peak current suppression s o ) Page 185,
) channel and dividing the timing of transistor output can suppress (@) x )
function Section 8.2.16
the peak current.
Simultaneous This function allows several loops to reach the set value (SV) at the Page 190,
' ) . O x .
temperature rise function | same time. Section 8.2.17
Forward action/reverse Whether to perform PID operations in the forward action or reverse Page 203,
. . . . O x .
action selection function | action can be selected. Section 8.2.18
Loop disconnection ) Page 204,

] ) Errors in the control system (control loop) can be detected. O x )
detection function Section 8.2.19
Proportional band setting | The proportional band (P) can be individually set for heating or N o Page 206,
function cooling. Section 8.2.20

) . When the auto tuning is executed, an auto tuning formula is
Cooling method setting . ] ) Page 207,
) automatically selected according to the selected cooling method x O )
function ) Section 8.2.21
and the operation starts.
By changing the temperature where the cooling transistor output is
Overlap/dead band o o Page 209,
. started, whether control stability is prioritized or energy saving is x O )
function o Section 8.2.22
prioritized can be selected.
Temperature conversion | In heating-cooling control (normal mode) and mix control (normal Page 212
function (using unused mode), only temperature measurement is allowed by using unused x O Secti?)n 8.2 ’23
channels) temperature input terminals. -
Heater disconnection The current which flows in the heater main circuit can be measured o o Page 215,
detection function and disconnections can be detected. Section 8.2.24
Output off-time current Page 220,
P . . An error of when the transistor output is off can be detected. (@) (@) .g
error detection function Section 8.2.25

40



CHAPTER 3 SPECIFICATIONS

(3) Common functions

Item

Description

Reference

Temperature process value
(PV) scaling function

The temperature process value (PV) can be converted to the set width and this
value can be imported into the buffer memory.

Page 221, Section 8.3.1

Sensor compensation
function

If a difference between a temperature process value (PV) and an actual
temperature occurs due to the measurement status, the error can be corrected.
Select a correction method from the following two types.
+ 1-point sensor compensation (standard) function: The percentage of the full
scale of the set input range can be corrected as an error corrected value.
* 2-point sensor compensation function: An error is corrected by setting any
two points (corrected offset value and corrected gain value).

Page 223, Section 8.3.2

Auto-setting at the input range
change

When the input range is changed, the related buffer memory data is changed
automatically so that errors outside the setting range does not occur.

Page 234, Section 8.3.3

Buffer memory data backup
function

The buffer memory data can be stored and backed up in the non-volatile
memory.

Page 235, Section 8.3.4

Error history function

Up to 16 errors and alarms that occur on the L60TC4 are stored in the buffer
memory as history.

Page 237, Section 8.3.5

Module error history collection
function

Error contents can be notified to the CPU module when errors and alarms
occur on the L60TC4. Error information is held in the memory inside of the
CPU module as module error history.

Page 239, Section 8.3.6

Error clear function

When an error occurs, the error can be cleared on the system monitor.

Page 240, Section 8.3.7
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3.4

I/0 Signal List

This section describes the assignment and applications of the L60TC4 input signals.

(1) Input signal list

Input signal (signal direction: CPU module < L60TC4)

Device Temperature input X . i

No. mode Standard control Heating-cooling control Mix control

Xn0 Module READY flag Module READY flag Module READY flag Module READY flag

Xn1 Setting/operation mode Setting/operation mode Setting/operation mode Setting/operation mode
status status status status

Xn2 Error occurrence flag Error occurrence flag Error occurrence flag Error occurrence flag

Xn3 Hardware error flag Hardware error flag Hardware error flag Hardware error flag

Xn4 N/A CH1 Auto tuning status CH1 Auto tuning status CH1 Auto tuning status

Xn5 N/A CH2 Auto tuning status CH2 Auto tuning status CH2 Auto tuning status ™2

Xn6 N/A CH3 Auto tuning status CH3 Auto tuning status ' CH3 Auto tuning status

Xn7 N/A CH4 Auto tuning status CH4 Auto tuning status”’ CH4 Auto tuning status

Xn8 Back-up of the set value Back-up of the set value Back-up of the set value Back-up of the set value
completion flag completion flag completion flag completion flag

Xn9 Default value write Default value write Default value write Default value write
completion flag completion flag completion flag completion flag

XnA Back-up of the set value fail | Back-up of the set value fail Back-up of the set value fail | Back-up of the set value fail
flag flag flag flag

XnB Setting change completion Setting change completion Setting change completion Setting change completion
flag flag flag flag

XnC CH1 Alert occurrence flag CH1 Alert occurrence flag CH1 Alert occurrence flag CH1 Alert occurrence flag

XnD CH2 Alert occurrence flag CH2 Alert occurrence flag CH2 Alert occurrence flag CH2 Alert occurrence flag

XnE CH3 Alert occurrence flag CH3 Alert occurrence flag CH3 Alert occurrence flag CH3 Alert occurrence flag

XnF CH4 Alert occurrence flag CH4 Alert occurrence flag CH4 Alert occurrence flag CH4 Alert occurrence flag

42

*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to

[ 5 Page 127, Section 8.2.1 (3).
*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to [~ Page 127,

Section 8.2.1 (3).



(2) Output signal list

CHAPTER 3 SPECIFICATIONS

Output signal (signal direction: CPU module — L60TC4)

Device Temperature input 5 . .
Standard control Heating-cooling control Mix control
No. mode
YnO N/A N/A N/A N/A
Y1 Setting/operation mode Setting/operation mode Setting/operation mode Setting/operation mode
status instruction instruction instruction
Yn2 Error reset instruction Error reset instruction Error reset instruction Error reset instruction
Yn3 N/A N/A N/A N/A
Yn4 N/A CH1 Auto tuning instruction CH1 Auto tuning instruction CH1 Auto tuning instruction
Yn5 N/A CH2 Auto tuning instruction CH2 Auto tuning instruction CH2 Auto tuning instruction™
Yn6 N/A CH3 Auto tuning instruction | CH3 Auto tuning instruction™? | CH3 Auto tuning instruction
Yn7 N/A CH4 Auto tuning instruction CH4 Auto tuning instruction™? | CH4 Auto tuning instruction
Yn8 Set value backup instruction | Set value backup instruction | Set value backup instruction | Set value backup instruction
Yn9 Default setting registration Default setting registration Default setting registration Default setting registration
instruction instruction instruction instruction
YnA N/A N/A N/A N/A
YnB Setting change instruction Setting change instruction Setting change instruction Setting change instruction
Yne N/A CH1 PID control forced stop | CH1 PID control forced stop | CH1 PID control forced stop
instruction instruction instruction
viD N/A CH2 PID control forced stop | CH2 PID control forced stop | CH2 PID control forced stop
instruction instruction instruction 2
VnE NA CH3 PID control forced stop | CH3 PID control forced stop | CH3 PID control forced stop
n « . .
instruction instruction” instruction
YnF N/A CH4 PID control forced stop | CH4 PID control forced stop | CH4 PID control forced stop

instruction

instruction™

instruction

*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to

[ 7 Page 127, Section 8.2.1 (3).

*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to [~ 5 Page 127,

Section 8.2.1 (3).

117 [eubiS O/ ¥'€

Point/’

The functions of the L60TC4 cannot be guaranteed if any of the unavailable areas is turned on/off in a program.
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3.5 Buffer Memory List

This section lists the L60TC4 buffer memory areas.
For details on the buffer memory, refer to [ = Page 334, Appendix 2.

Point/

Do not write data in the system area or the write-protect area in a program in the buffer memory. Doing so may cause
malfunction.

(1) Buffer memory address by mode
This section describes the buffer memory assignments by mode.

For details on the modes, refer to [ > Page 116, Section 8.1, Page 126, Section 8.2.1.

Point/’
Depending on the control mode, some channels cannot be used for control under the temperature control
mode.

The channels which cannot be used for control are the following.
* For heating-cooling control (normal mode): CH3, CH4
* For mix control (normal mode): CH2
The channels which cannot be used for control can be used only for temperature input. For details, refer to

[ 7 Page 212, Section 8.2.23.
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(a) In the temperature input mode

CHAPTER 3 SPECIFICATIONS

QO: Enable, x: Disable

Address Setting contents ) Non-volatile
Target Default | Read/Write | Automatic .
(decimal h e d lue™! ) ting’™ memory write Reference
. channe emperature input mode | value K settin .
(hexadecimal)) P P 97 | availability™
P 334, A dix 2
0(0R) All CHs | Error code 0 R x x (f;ge - fippendix
1(1R) CH1 Decimal point position
; . i o(TT
2(2p) CH2 Decimal point position 1((RT; R . . Page 334, Appendix 2
3(3R) CH3 Decimal point position *5 )
4(4y) CH4 Decimal point position
5(54) CH1 Alert definition
6(6H) CH2 Alert definition 0 R N N Page 336, Appendix 2
7(7h) CH3 Alert definition (3)
8(8K) CH4 Alert definition
Temperature process value
9(9 CH1
(9h) PV)
10(An) CH2 Temperature process value
(PV) 0 R y . Page 338, Appendix 2
Temperature process value (4)
11(B
(Bn) CH3 PV)
Temperature process value
12(C
(Ch) CH4 PV)
13(Dyy)
to — System area — — — — —
28(1Ch)
29(1Dpy) All CHs Cold junction Eemperature 0 R . . Page 342, Appendix 2
process value™® 9)
30(1ER) All CHs | System area — — — - -
31(1Fy) All CHs | System area — — — — —
ATT) P 345, A dix 2
32(204) CH1 | Input range 7 7(RT) RW x o azy P
“5
33(21y)
to — System area — — — — —
44(2Cp)

P 363, A dix 2
45(2Dy) CH1 Sensor correction value setting 0 RIW x e) (2a1g)e « Appendix
46(2Ey) — System area — — _ _ _
47(2Fy) — System area — — — - -

Primary delay digital filter Page 365, Appendix 2
48(30 CH1 0 R/W x
(30n) setting o (24)
49(31y)
to — System area — — — — —
63(3F)
2ATT) P 345, A dix 2
64(40) CH2 | Input range’’ 7(RT) RIW x o (fzg)e Appendix
*5
65(41y)
to — System area — — — — —
76(4Cy)
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Address Setting contents . Non-volatile
i Target Default | Read/Write | Automatic i
(decimal h T J lue™! ) Hing’® memory write Reference
. channe emperature input mode | value K settin N
(hexadecimal)) P P 97 | availability

P A ix2
77(4Dy) CH2 Sensor correction value setting 0 R/W x o (2619)8 363, Appendix
78(4Ep) CH2 System area — _ _ _ .
79(4Fy) CH2 System area — _ _ _ _
80(50,) CH2 Prm.1ary delay digital filter 0 RIW . o Page 365, Appendix 2

setting (24)

81(51y)

to — System area — — — — _
95(5F )

2 P 345, A dix 2
96(60n) CH3 Input range”’ 7(RT) R/W x o (1329)6 » Appendix
*5

97(614)

to — System area — — — _ _
108(6Ch)
109(6Dy) CH3 Sensor correction value setting 0 R/W x o ;’;g)e 363, Appendix 2
110(6ER) CH3 System area — _ _ _ —
11(6Fy) CH3 | System area — — _ _ _
112(70,) CH3 Primary delay digital filter 0 RIW " o Page 365, Appendix 2

setting (24)

113(71y)

to — System area — — — _ _
127(7F )

20 P 345, A dix 2
128(80n) CH4 Input range”’ 7(RT) R/W x o (1232g;e . Appendix
*5

129(81y)

to — System area — — — — _
140(8Ch)

P 363, A dix 2
141(8Dy) CH4 Sensor correction value setting 0 R/W x o (;g)e , Appendix
142(8Ey) CH4 System area — _ _ _ _
143(8Fp) CH4 System area — _ _ _ .

Primary delay digital filter Page 365, Appendix 2
144(90 CH4 0 RIW
(%0r) setting ) © (24)
145(91y)
to — System area — — — — _
181(B5y)
Cold junction temperature Page 384, Appendix 2
182(B6y) All i B 0 RIW x 0
compensation selection (49)

P 385, A dix 2
183(B74) All Control switching monitor 0 R x % (;;)g;e » Appendix
184(B8})

to — System area — — — — _
195(C3y)
Process alarm alert output P 7, A ix 2
196(C4y) CH1 P 1 RW < o age 387, Appendix

enable/disable setting”

(53)
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Setting contents ) Non-volatile
e Target e Default | Read/Write | Automatic .
(decimal . | ] e ) ina™3 memory write Reference
. channel | Temperature input mode | value K settin e 6
(hexadecimal)) P P 9 availability™
Process alarm lower lower oerm
197(C5y) CH1 *7 —2000(RT) R/W o O
limit value 5
Process alarm lower upper o(TT)
198(C6y.) CHI . PP ~2000RT) | RW o o
limit value 5 ]
Page 388, Appendix 2
Process alarm upper lower 1300(TT) ©9
199(C7y) CH1 *7 PP 6000(RT) R/W O O
limit value 5
Process alarm upper upper 1300(TT)
200(C8y) CH1 R ppertipp 6000(RT) R/W 0 @)
limit value™” .
Rate alarm alert output Page 389, Appendix 2
201(C9y) CH1 . .p - 1 R/W X O 9 PP
enable/disable setting (55)
Rate alarm alert detection P: 389, A dix 2
202(CAp) CH1 7 1 R/W x (@) age ppendix
cycle (56)
203(CBp) CH1 | Rate alarm upper limit value™ 0 R/W x @) Page 390, Appendix 2
204(CCh) CH1 Rate alarm lower limit value™ 0 RIW x (@) 7
205(CDy)
to — System area — — — — —
211(D3R)
Process alarm alert output P 387, A dix 2
212(D4y) CH2 . k7p 1 R/W x (@) age ppendix
enable/disable setting (83)
Process alarm lower lower oerm
213(D5y) CH2 *7 —2000(RT) R/W e} O
limit value 5
Process alarm lower upper o(TT)
214(D6y) CH2 *7 PP —2000(RT) R/W 0 e
limit value 5 ]
Page 388, Appendix 2
Process alarm upper lower 1300(TT) ©9
215(D7y) CH2 o 7 PP 6000(RT) R/W O O
limit value 5
Process alarm upper upper 1300(TT)
216(D8y) CH2 s pperipe B6000(RT) RW o o
limit value 5
Rate alarm alert output Page 389, Appendix 2
217(D9y) CH2 . Ap - 1 R/W X O 9 PP
enable/disable setting (55)
Rate alarm alert detection P 389, A dix 2
218(DAy) CH2 - 1 RIW < o age ppendix
cycle (56)
219(DBy) CH2 Rate alarm upper limit value™ 0 RIW x (@) Page 390, Appendix 2
220(DCy) CH2 Rate alarm lower limit value”” 0 R/W x O 7
221(DDy)
to — System area — — — — —
227(E3R)
Process alarm alert output P 387, A dix 2
228(E4y) CH3 P 1 R/W x (@) age ppendix

enable/disable set‘ting*7

(53)
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Address Setting contents ) Non-volatile
. Target Default | Read/Write | Automatic .
(decimal - o g lue™ ) Hing™® memory write Reference
. channe mperature in m value K settin *
(hexadecimal)) emperature input mode 97 | availability™
o(TT)
Process alarm lower lower
229(E5y) CH3 .7 —2000(RT) R/IW 0] o)
limit value 5
Process alarm lower upper orm)
230(E6y) CH3 o . —2000(RT) R/W o) e}
limit value 5
Page 388, Appendix 2
Process alarm upper lower 1300(TT) ©4)
231(E7y) CH3 o . 6000(RT) R/W ) e}
limit value 5
Process alarm upper upper 1300(TT)
232(E8y) CH3 . 6000(RT) R/IW 0] fe)
limit value 5
Rate alarm alert output i
233(E9) CH3 . U Pl{7 1 RIW " o Page 389, Appendix 2
enable/disable setting (55)
Rate alarm alert detection P Al ix 2
234(EA) CH3 . 1 RIW « o age 389, Appendix
cycle (56)
235(EBy) CH3 | Rate alarm upper limit value™ 0 R/W * @) Page 390, Appendix 2
236(ECy) CH3 Rate alarm lower limit value™ 0 RIW x (@) 7
237(EDy)
to — System area — — — — —
243(F3y)
Process alarm alert output i
244(F4y,) CH4 . - *7p 1 RIW " o Page 387, Appendix 2
enable/disable setting (53)
o(TT)
Process alarm lower lower
245(F5) CH4 o .7 —2000(RT) R/IW 0] o)
limit value 5
Process alarm lower upper orm)
246(F6y) CH4 o . —2000(RT) R/W @) (@)
limit value 5
Page 388, Appendix 2
Process alarm upper lower 1300(TT) ©4)
247(F7y) CH4 o 7 6000(RT) R/IW e) o)
limit value 5
Process alarm upper upper 1300(TT)
248(F8y) CH4 o . 6000(RT) R/IW o 0]
limit value 5
Rate alarm alert output i
249(F9,) CH4 . “ p‘{7 1 RIW N o Page 389, Appendix 2
enable/disable setting (55)
Rate alarm alert detection P A ix 2
250(FAy) CH4 " 1 RIW x o age 389, Appendix
cycle (56)
251(FBy) CH4 | Rate alarm upper limit value™ 0 R/W * e} Page 390, Appendix 2
252(FCyy) CH4 Rate alarm lower limit value”™” 0 R/W x o ®7)
253(FDp)
to — System area — — — — —
543(21Fy)
2-point sensor compensation b 304 A dix 2
544(220y) CH1 offset value (measured 0 R/W o) le) (629)8 » Appendix
value)”
2-point sensor compensation .
545(221y) CH1 offset value(compensation 0 RIW o o Zezg)e 394, Appendix 2
value)*7
2-point sensor compensation P Al ix 2
546(222,,) e | P P 0 RIW o o age 395, Appendix

gain value (measured value) 7

(65)
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Address Setting contents ) Non-volatile
. Target Default | Read/Write | Automatic )
(decimal " . g lue™t ) Hing™ memory write Reference
. channe emperature input mode | value K settin .
(hexadecimal)) P P 97 | availability™
2-point sensor compensation b 395 A dix 2
547(223y) CH1 gain value (compensation 0 R/W o) e} (ngg)e » APpendix
value)‘7
2-point sensor compensation i
548(224y,) CH1 p p 0 RIW " M Page 396, Appendix 2
offset latch request ” (67)
549(225,,) CHA 2-point sensor compensatlon 0 R " " Page 396, Appendix 2
offset latch completion (68)
2-point sensor compensation i
550(226}) CH1 P P 0 RIW . . Page 397, Appendix 2
gain latch request”’ (69)
551(227,) CH1 2-[l)0|nt sensor corrjpensatlon 0 R N " Page 397, Appendix 2
gain latch completion (70)
552(228y)
to — System area — — — — —
575(23F)
2-point sensor compensation P 4, Al ix 2
576(240,,) CH2 P *7" 0 RIW o o age 394, Appendix
(measured value) (63)
2-point sensor compensation .
577(241y) CH2 offset value (compensation 0 R/W 0] e) Z;g)e 394, Appendix 2
value)*7
2-point sensor compensation P Al ix 2
578(242,) CH2 P P Y 0 RIW o o age 395, Appendix
gain value (measured value) (65)
2-point ti i
579(243,) CH2 point sensor Compegsa ion 0 RIW o o Page 395, Appendix 2
(compensation value) (66)
2-point sensor compensation i
580(244,) CH2 pol pensatl 0 RW . . Page 396, Appendix 2
offset latch request” (67)
581(245,) CH2 2-point sensor compensatlon 0 R " " Page 396, Appendix 2
offset latch completion (68)
2-point sensor compensation i
582(246,) CH2 p " p 0 RIW " " Page 397, Appendix 2
gain latch request”’ (69)
583(247),) CH2 2-[l)0|nt sensor corrjpensatlon 0 R N N Page 397, Appendix 2
gain latch completion (70)
584(248y)
to — System area — — — — —
607(25F )
2-point sensor compensation b 4 A 2
608(260y) CH3 offset value (measured 0 RIW o o (ea:ge 394, Appendix
value)”
2-point sensor compensation .
609(261y) CH3 offset value (compensation 0 R/W o o ?Gig)e 394, Appendix 2
value)*7
2-point sensor compensation i
610(262,) CH3 P p . 0 RIW o o Page 395, Appendix 2
gain value (measured value) (65)
2-point sensor compensation .
611(263) CH3 gain value (compensation 0 R/W o o ?Gaeg)e 395, Appendix 2
value)*7
2-point sensor compensation i
612(264y) CcH3 P P 0 RIW . . Page 396, Appendix 2
offset latch request ” (67)
613(265,) CH3 2-point sensor comPensatlon 0 R N " Page 396, Appendix 2
offset latch completion (68)
2-point sensor compensation i
614(266,) cHz | P mpensaf 0 RIW . . Page 397, Appendix 2
gain latch request™” (69)
615(267,) CH3 2-point sensor compensation 0 R " " Page 397, Appendix 2

gain latch completion

(70)
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Address Setting contents X Non-volatile
. Target Default | Read/Write | Automatic .
(decimal ; T g lue™ ) Hing™® memory write Reference
. channe emperature input mode | value K settin N
(hexadecimal)) & = 97 | availability™
616(268)
to — System area — — — — —
639(27Fy)
2-point sensor compensation P 394, A dix 2
640(280y) CH4 offset value (measured 0 R/W o) o) (ng)e » Appendix
value)”
2-point sensor compensation .
641(281y) CH4 offset value (compensation 0 R/W o o Zig)e 394, Appendix 2
value)*7
2-point sensor compensation P A ix 2
642(282) CH4 p P - 0 RIW o o age 395, Appendix
gain value (measured value) (65)
2-point sensor compensation P 395 A dix 2
643(283y) CH4 gain value (compensation 0 R/W e} le) (ng)e » Appendix
value)*7
2-point sensor compensation i
644(284y,) cHa | P o 0 RIW . . Page 396, Appendix 2
offset latch request (67)
645(285,,) CH4 2-point sensor com?ensatlon 0 R " " Page 396, Appendix 2
offset latch completion (68)
2-point ti ;
646(286H) CH4 [l)om sensor cor:pensa on 0 RIW N " Page 397, Appendp( 2
gain latch request (69)
647(287y,) CH4 Z-Pomt sensor compensatlon 0 R x N Page 397, Appendix 2
gain latch completion (70)
648(288y)
to — System area — — — — —
692(2B4y)
Conversion enable/disable P, 402, A dix 2
693(2B5y) All CHs g 000FH R/W x o age ,» Appendix
setting (75)
694(2B6},)
to — System area — — — — —
724(2D4y)
Process value (PV) scaling b 405. A dix 2
725(2D5,4) CH1 | function enable/disable 0 RIW x o (8";)9;8 » Appendix
setting'7
Process value (PV) scaling
726(2D6}) CH1 o 7 0 R/IW x (@)
lower limit value Page 406, Appendix 2
Process value (PV) scaling (81)
727(2D7y) CH1 o 7 0 R/W x (@)
upper limit value
728(2D8,,) CH1 Process value (PV) scaling 0 R " " Page 406, Appendix 2
value (82)
729(2D9y)
to — System area — — — — —
740(2E4R)
Process value (PV) scaling .
Page 405, Appendix 2
741(2E5y) CH2 | function enable/disable setting 0 RIW x o (809) PP
7
Process value (PV) scalin
742(2E6y) CH2 o (,7 ) 9 0 R/W x (@)
lower limit value Page 406, Appendix 2
Process value (PV) scaling (81)
T43(2E7y) CH2 o "7 0 R/IW x (@)
upper limit value
744(2E8,) CH2 Process value (PV) scaling 0 R " N Page 406, Appendix 2

value

(82)
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CHAPTER 3 SPECIFICATIONS

Address Setting contents i Non-volatile
) Target Default | Read/Write | Automatic )
(decimal . | T g lue™t ) Hing™ memory write Reference
. channe emperature input mode | value K settin .
(hexadecimal)) & & 97 | availability™
745(2E9y)
to — System area — — — — —
756(2F4)
Process value (PV) scaling .
Page 405, Appendix 2
757(2F5y) CH3 function enable/disable setting 0 R/W x o) (809) PP
7
Process value (PV) scaling
758(2F6y) CH3 . 7 0 R/W x (@)
lower limit value Page 406, Appendix 2
Process value (PV) scaling (81)
759(2F7y) CH3 o 7 0 R/W x (@)
upper limit value
760(2F8,) CH3 Process value (PV) scaling 0 R X N Page 406, Appendix 2
value (82)
761(2F9y)
to — System area — — — — —
772(304y)
Process value (PV) scaling .
Page 405, Appendix 2
773(305y) CH4 function enable/disable setting 0 RW x 0] (809) PP
7
Process value (PV) scaling
774(306y) CH4 o 7 0 R/W x (@)
lower limit value Page 406, Appendix 2
Process value (PV) scaling (81)
775(307y) CH4 o 7 0 R/W x (@)
upper limit value
776(308y) CHa Process value (PV) scaling 0 R N " Page 406, Appendix 2
value (82)
777(309y)
to — System area — — — — —
784(310)
Sensor compensation function P 413, A dix 2
785(311y) All CHs g P 0 RIW < o age ppendix
selection (91)
786(312y) All CHs Temperéture conversion 0 R " " Page 413, Appendix 2
completion flag (92)
P 414, A ix 2
787(313p) All CHs | Function extension bit monitor 0 R x x (;Se » Appendix
P 414, A ix 2
788(314p) All CHs | Sampling cycle monitor 0 R x x (;Se » Appendix
789(315)
to — System area — — — — —
1278(4FEy)
1279(4FFy)
to Buffer memory areas for error history (E:? Page 76, Section 3.5 (2))
4095(FFFy)
4096(10004)
to — System area — — — — —
53247(CFFFy)
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*1
*2

*3

*4

*5
*6
*7

This default value is set after the module is turned off and on or after the CPU module is reset and the reset is cancelled.
This column indicates whether data can be read from or written to the buffer memory area through sequence programs.
R: Reading enabled

W: Writing enabled

This column indicates whether the setting in the buffer memory area is automatically changed when the input range is

changed. Enable/disable of automatic change can be set on Switch Setting. For details, refer to [ 5 Page 234, Section
8.3.3.
Whether writing to the non-volatile memory by turning off and on Set value backup instruction (Yn8) is enabled in this

column. For details, refer to [~ 5 Page 235, Section 8.3.4.

(TT) indicates the LBOTCTT4 and L60TCTT4BW. (RT) indicates the LBOTCRT4 and L60TCRT4BW.

Available only when the LBOTCTT4 or LEOTCTT4BW is used. With other models, this area is handled as a system area.
Available only in the setting mode. To enable the setting contents, turn off, on, and off Setting change instruction (YnB)
when Setting/operation mode instruction (Yn1) is off (during setting mode). Note that a write data error (error code:
O0O0O3H) occurs if the setting is changed during the operation mode.



(b) In the temperature control mode

CHAPTER 3 SPECIFICATIONS

QO: Enable, x: Disable

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | Vvolatile
) or ing- . . memo
(decimal Standard Heatl-ng . value | Write setting . Y| Reference
. current cooling Mix control 1 *9 *3 write
(hexadecimal)) control ahili
sensor control availability
(CT) *4
Page 334,
0(0R) All CHs Error code 0 R x x Appendix 2
M
1(1H) CH1 Decimal point position
2(2y) CH2 Decimal point position o(TT) Page 334,
1(RT) R x x Appendix 2
3(3y) CH3 Decimal point position *5 2
2
4(4y) CH4 Decimal point position
5(5y) CH1 Alert definition
6(61) CH2 Alert definition Page 336,
0 R x x Appendix 2
7(7w) CH3 Alert definition 3)
8(8n) CH4 Alert definition
9(9n) CH1 Temperature process value (PV)
10(AR) CH2 Temperature process value (PV) Page 338,
0 R x x Appendix 2
11(Bp) CH3 Temperature process value (PV) 4)
12(Cp) CH4 Temperature process value (PV)
. Manipulated Manipulated
M lated
13(Dp) CH1 va?LTlepEJIVTVe) value for value for
heating (MVh) | heating (MVh)
Manipulated Manipulated
Manipulated anipuiate value for
14(Ep) CH2 value (MV) value for heating
heating (MVh) 7
(MVh) Page 339,
Manipulated 0 R x x Appendix 2
i value for i 5
15(F) CH3 Manipulated . Manipulated (5)
value (MV) heating value (MV)
(MVh)®
Manipulated
i value for i
16(104) CH4 Manipulated . Manipulated
value (MV) heating value (MV)
(MVh)®
Temperature Temperature Temperature
17(11y) CH1 rise judgment rise judgment rise judgment
flag flag flag
Temperature Temperature Temperature
18(12y) CH2 rise judgment rise judgment | rise judgment
fla fla 7
9 9 flag Page 340,
Temperature ‘I?emf)zraturet Temperature 0 R x x Appendix 2
19(13y) CH3 | rise judgment ;l'se Judgment | oo judgment )
flag ag flag
6
Temperature Tempzraturet Temperature
20(14y) CH4 rise judgment rise judgmen rise judgment
flag
flag flag

*6
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
i or ing- . . memo!
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control P
sensor control availability
(CT) *4
. Heating Heating
T it
21(15y) CH1 ransistor transistor transistor
output flag
output flag output flag
Transistor Heating Heating
22(16y) CH2 transistor transistor
output flag «
output flag output flag” Page 341,
- 0 R x x Appendix 2
. Heating . )
23(17) CH3 Transistor transistor Transistor
output flag 6 output flag
output flag
T st Heating T st
24(18) CH4 ransistor transistor ransistor
output flag 6 output flag
output flag
25(19y) CHA1 Set value (SV) monitor
Set value (SV
26(1A,) CH2 Set Yalue (SV) | Set Yalue (SV) ! (8V)
monitor monitor monitor” Page 342
Set value (SV) | Setvalue (SV) | Set value (SV) 0 R x * Appendix 2
27(1By) CH3 , - . ®)
monitor monitor monitor
28(1C,) Cha Set Yalue (SV) | Set valt{: (SV) | set Yalue (SV)
monitor monitor monitor
Page 342,
29(1Dp) All CHs Cold junction temperature process value™® 0 R x x Appendix 2
9
Page 342,
30(1Ey) All CHs MAN mode shift completion flag 0 R x x Appendix 2
(10)
Page 343,
31(1Fy) All CHs Memory of PID constants read/Write completion flag 0 R x x Appendix 2
(1)
2(TT) Page 345,
32(20y) CH1 Input range”™® 7(RT) RIW x o) Appendix 2
s (12)
Page 353,
33(214) CH1 Stop mode setting 1 R/W x e} Appendix 2
(13)
Page 354,
34(22y) CHA1 Set value (SV) setting 0 R/W O O Appendix 2
(14)
Proportional :Z&:g;gonal S;E:)t(i)r:gonal Page 355,
35(23 CH1 30 R/W x Al dix 2
(23) band (P) setting | band (Ph) band (Ph) o ( 1"5‘;‘3” X
setting setting
Page 357,
36(24y) CH1 Integral time (1) setting 240 R/W x e} Appendix 2
(16)
Page 357,
37(25y) CHA1 Derivative time (D) setting 60 R/W x o) Appendix 2
(17)
38(26y) CH1 Alert set value 1 0 R/W (@) (@)
39(27) CH1 Alert set value 2 0 R/W o o) Page 358,
Appendix 2
40(28y) CH1 Alert set value 3 0 R/W O O (18)
41(29) CH1 Alert set value 4 0 R/W (@) (@)

o4



CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
) or ing- . q memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 «3 write
(hexadecimal)) control P
sensor control availability
()] "4
. Heating upper | Heating upper
Upper limit e L.
42(2Ay) CH1 output limiter I!m!t output I!m!t output 1000 R/W x O Page 360,
limiter limiter Appendix 2
L limit (19)
43(2Bp) CH1 owerim’ System area | System area 0 R/W x o)
output limiter
Page 362,
44(2Cy) CH1 Output variation limiter setting 0 R/W x e} Appendix 2
(20)
Page 363,
45(2Dy) CH1 Sensor correction value setting 0 R/W x O Appendix 2
(21)
Page 363,
46(2Ey) CH1 Adjustment sensitivity (dead band) setting 5 R/W x e} Appendix 2
(22)
Control outout Heating control | Heating control Page 364,
47(2Fy) CH1 ovele settinp output cycle output cycle 30/300 R/W x O Appendix 2
4 9 setting setting (23)
Page 365,
48(30y) CH1 Primary delay digital filter setting 0 R/W x O Appendix 2
(24)
Page 366,
49(31y) CH1 Control response parameters 0 R/W x O Appendix 2
(25)
Page 367,
50(32y) CH1 AUTO/MAN mode shift 0 R/W x (@) Appendix 2
(26)
Page 368,
51(33y) CH1 MAN output setting 0 R/W x (@) Appendix 2
(27)
Setting change rate limiter/Setting change rate Page 369’
52(34) CH1 . 10 0 R/W x (@) Appendix 2
limiter (temperature rise)
(28)
Page 370,
53(35y) CH1 AT bias 0 R/W @) @) Appendix 2
(29)
Forward/reverse Page 371,
54(36) CH1 ) ) System area System area 1 R/W x O Appendix 2
action setting
(30)
1300
(TT)
55(374) CH1 Upper limit setting limiter 6000 R/IW o) @)
('?T) Page 372,
5 Appendix 2
o(TT) (81)
-2000
56(38y) CH1 Lower limit setting limiter (RT) R/IW O (@)
*5
57(39n) CH1 System area — — - - -
Page 373,
58(3An) CH1 Heater disconnection alert setting™""! 0 R/W x e} Appendix 2
(32)
I(;;)sc::znnection Page 374,
59(3BR) CH1 . System area System area 480 R/W x O Appendix 2
detection (33)

judgment time
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- . .
(decimal Standard Heating value | Write setting memory | peference
. current cooling Mix control 5 g o write
(hexadecimal)) control 1 2 3 s
sensor control availability
(CT) *4
Loop
P 7
60(3CR) CH1 disconnection System area System area 0 R/W Aag:n3dif72
H detection dead Y Y o o PP
band (34)
Page 376,
61(3Dy) CH1 Unused channel setting 0 R/W x (e} Appendix 2
(3%)
Page 377,
62(3ER) CH1 Memory of PID constants read instruction 0 R/W x x Appendix 2
(36)
P 378
63(3F) CHA ?:;ZZ?::: backup setting after auto tuning of PID 0 RIW N " Apa)izndixYZ
(37)
2(TT) Page 345,
64(40p) CH2 Input range”™® 7(RT) R/W x o Appendix 2
K (12)
Page 353
St d St d Stop mode ,
65(41y) CH2 op mode op mode p . 1 R/W x le) Appendix 2
setting setting setting 7
(13)
Page 354
t val \Y t val V) | Setvalue (SV ,
66(42,) CH2 Se value (SV) | Se value (SV) ! (SV) 0 RIW o o Appendix 2
setting setting setting 7
(14)
Heating Heating Page 355
Proportional proportional proportional A
67(43 H2 R/W A 2
(43n) c band (P) setting | band (Ph) band (Ph) 30 / ) o ( 1"5‘;end'x
setting setting”
. ’ : Page 357
Int | t | Int I | Integral time (I ’
68(44y;) CHp | IMegraltime () | Integraltime 1) | Integraltime () |, RIW x o Appendix 2
setting setting setting”’
(16)
o o R Page 357,
D tive t D tive ti Derivative time
69(45,,) CH2 eriva |ye ime eriva |ye ime ! 60 RIW . o Appendix 2
(D) setting (D) setting (D) setting” (17)
Alert set val Alert set value
70(464) CH2 | Alertsetvalue 1 | | ert set value 7 0 RIW o o
Alert set value | Alert set value
71(47y) CH2 Alertsetvalue 2 | 7 0 R/W o o Page 358,
Appendix 2
Alert set val Alert set value
72(48y,) CH2 | Alertsetvalue 3 | - ert setvalue o7 0 RIW o) o) (18)
Alert set val Alert set value
73(49y) CH2 Alert set value 4 | ert setvalue p 0 RIW o o
- Heating upper | Heating upper
74(4A) chz | Upperlimit limit output limit output 1000 RIW x
H output limiter . P o O Page 360,
limiter limiter Appendix 2
L limit (19)
75(4By) CH2 03::3; Ili:iter System area System area 0 R/W x ()
Output variation Output Output Page 362,
76(4Cy) CH2 ) 'p ) variation limiter | variation limiter 0 R/W x le) Appendix 2
limiter setting ) .
setting setting”” 20
¢]
Page 363,
77(4Dy) CH2 Sensor correction value setting 0 R/W x e} Appendix 2
(21)
Adjustment Adjustment
Adjustment Ju.s.rr?en ! - Page 363,
78(4E,) CH2 ivity (dead sensitivity sensitivity 5 RIW N A dix 2
H sensitivi y‘( eal (dead band) (dead band) (@) ppendix
band) setting ) . (22)
setting setting 7
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
) or ing- . . memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 *3 write
(hexadecimal)) control .
sensor control availability
()] "4
Heating control | Heating control Page 364,
Control output ]
79(4Fy) CH2 ) output cycle output cycle 30/300 R/W x e} Appendix 2
cycle setting . 7
setting setting 23)
Page 365,
80(50y) CH2 Primary delay digital filter setting 0 R/W x (@) Appendix 2
(24)
Control Control Control Page 366,
81(51y) CH2 response response response 0 R/W x (@) Appendix 2
parameters parameters parameters”’ (25)
AUTO/MAN Page 367,
AUTO/MAN AUTO/MAN
82(52y) CH2 i i mode shift 0 R/W x 0 Appendix 2
mode shift mode shift
7 (26)
MAN output Page 368,
MAN output MAN output
83(53,) CH2 -~ outpd " OUPEE 1 setting 0 RIW x o Appendix 2
setting setting
“7 (27)
Setting change rate limiter/Setting change rate Page 369,
84(54y) CH2 limiter (temperature rise) 0 RIW x (@) Appendix 2
10 (28)
Page 370,
85(55y) CH2 AT bias AT bias AT bias™” 0 RIW o o Appendix 2
(29)
Forward/reverse Page 371,
86(564) CH2 . R System area System area 1 R/W x O Appendix 2
action setting
(30)
1300
U limi U limi Upper limit (Tm)
87(574) CH2 ppor it ppor imit PP | 6000 | Rw o o
setting limiter setting limiter | setting limiter RT)
*5 Page 372,
Appendix 2
0 (31)
imi imi Lower limit (TT)
88(58y,) CH2 Lowgr I|!11|F LOV\{eI’ I|-m|F erimit— 2000 RIW o o
setting limiter setting limiter setting limiter” RT)
*5
89(59) CH2 System area — — - - -
Heat
Heater Heater Aea er ) Page 373
. . . ) disconnection =
90(5Ay) CH2 disconnection disconnection alert 0 R/IW x e} Appendix 2
lert setting” ! lert setting” ! - 32
alert setting alert setting setting """ (32)
L
diosc::[c))nnection Page 374,
91(5By) CH2 detection System area System area 480 R/W x O Appendix 2
33
judgment time (33)
L
d:)sc():F;nnection Page 375,
92(5Cy) CH2 detection dead System area System area 0 R/W (@) O gz;;endix 2
band
Unused Page 376,
93(5Dp,) CH2 Unulsed channel | Unused . channel 0 RIW N o Appendix 2
setting channel setting a7
setting (35)
Memory of PID | Memory of PID | Memory of PID Page 377,
94(5ER) CH2 constants read constants read | constants read 0 R/W x x Appendix 2
instruction instruction instruction” (36)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- . .
(decimal Standard Heating value | Write setting memory | peference
. current cooling Mix control 5 g o write
(hexadecimal)) control 1 2 3 s
sensor control availability
(CT) *4
Automati Automatic Automatic
backup seting | D2kuP seting | backup setting Page 378,
95(5F) CH2 P g after auto after auto 0 R/W x x Appendix 2
after auto tuning tuning of PID tuning of PID 37)
of PID constants 9 .
constants constants”’
2(TT) Page 345,
96(604) CH3 Input range™® 7(RT) R/W x o) Appendix 2
s (12)
Stop mode Page 353,
t t
97(61) CH3 S op mode setting S op mode 1 R/W x o) Appendix 2
setting setting
o (13)
Page 354
Set value (SV Set value (SV) | Set value (SV )
98(62y) CH3 et value (5V) value (SV) | Setualue (SV) | RIW o o Appendix 2
setting setting™® setting
(14)
Heating .
Proportional proportional Proportional Page 355,
99(63 CH3 band (P 30 R/W A dix 2
53 band (P) setting | band (Ph) and (P) x O ppendix
g setting (15)
setting
X . X Page 357,
Integral time (|
100(64,) CH3 Integral time (1) g ! (1) Integraltlme n 240 RIW . N Appendix 2
setting setting™® setting
(16)
R PRSP e Page 357
D tive t !
101(654) CH3 Denvatl.ve time erivative *lme Derlvatl.ve time 60 RIW " o Appendix 2
(D) setting (D) setting™® (D) setting 7
Alert set value | Alert set val
102(661,) CH3 | Alertsetvalue 1 | ¢ jensevane 0 RIW o o
Alert set value | Alert set value
103(67y) CH3 Alert set value 2 ' 9 0 R/W O O Page 358,
Appendix 2
Alert set value | Alert set val
104(68y,) CH3 Alert set value 3 | g . ert setvalue 0 RIW o o (18)
Alert set value | Alert set val
105(69;) CH3 | Aertsetvalue 4 | .o ; ert setvalue 0 RIW o o
U limit Heating upper U limit
pper limi .. pper limi
106(6A, H limit output 1 R/W
(6An) CcH3 output limiter L ,Gp output limiter 000 / ) o Page 360,
limiter Appendix 2
. L (19)
107(6By,) CH3 Lower |I.ml't System area Lower I|.m|.t 0 RIW " o
output limiter output limiter
Output variation Output Output Page 362,
108(6Cpy) CH3 Iimit‘;r setin variation limiter | variation limiter 0 R/W x le) Appendix 2
9 setting™® setting (20)
Page 363,
109(6Dy) CH3 Sensor correction value setting 0 R/W x (@) Appendix 2
(21)
Adjustment Adjust t
Adjustment ! e JulsAn'?en Page 363,
110(6Ep) CH3 ity (dead | oMo sensitivity 5 RIW x Appendix 2
H sensitivi y‘( eal (dead band) (dead band) (@) ppendix
band) setting . . (22)
setting™® setting
Heating control Page 364,
111(6F ) CH3 Control ogtput output cycle Control Ol‘,ltput 30/300 RIW " o Appendix 2
cycle setting g cycle setting
setting (23)
Page 365,
112(70y) CH3 Primary delay digital filter setting 0 R/W x () Appendix 2
(24)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | volatile
i or ing- . . memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 *3 write
(hexadecimal)) control o
sensor control availability
(CT) *4
Control Control Control Page 366,
113(71y) CH3 response response response 0 R/W x @) Appendix 2
parameters parameters © parameters (25)
Page 367
AUTO/MAN AUTO/MAN AUTO/MAN '
114(72 CH3 N . 0 R/W x A dix 2
72) mode shift mode shift™® mode shift O ppendix
(26)
Page 368
MAN output MAN output MAN output '
115(734) CH3 ~ outpu P "~ outpu 0 RIW x o Appendix 2
setting setting™® setting
(27)
Setting change rate limiter/Setting change rate Page 3§9’
116(74y) CH3 o 10 0 R/W x O Appendix 2
limiter (temperature rise) (28)
Page 370,
117(75y) CH3 AT bias AT bias™® AT bias 0 RIW o o Appendix 2
(29)
Page 371,
F d/l F d/l
118(764) CH3 Orwarcireverse | o stem area orwardjrevers 1 RIW x o Appendix 2
action setting e action setting
(30)
1300
U limi Upper limit U limi (Tm)
19(77,,) CH3 ppler |.m|F pp . pp.er |.m|F 6000 RIW o o
setting limiter setting limiter 6 | setting limiter (RT)
*5 Page 372,
Appendix 2
0 (31)
imi Lower limit imi (TT)
120(78y,) CH3 Lowgr I|!11|F erimit— Lovs{er I|!11|lt 2000 RIW o o
setting limiter setting limiter ® | setting limiter RT)
*5
121(79y) CH3 System area _ _ _ _ -
Heater
Heater ) ) Heater Page 373,
) ) disconnection . .
122(7An) CH3 disconnection alert disconnection 0 R/IW x o) Appendix 2
g1 gt
alert setting setting®"" alert setting (32)
L L
diosc::[c))nnection dic"::[c))nnection Page 374,
123(7By) CH3 . System area . 480 R/W x O Appendix 2
detection detection (33)
judgment time judgment time
L L
d:)sc():F;nnection diosc;F())nnection Page 375,
124(7C .
(7Cn) CcH3 detection dead System area detection dead 0 RIW o o gz;;endlx 2
band band
Unused Page 376,
125(7Dy) CH3 Unu.sed channel channel Unused ' 0 RIW " o Appendix 2
setting . channel setting
setting (35)
Memory of PID | Memory of PID | Memory of PID Page 377,
126(7En) CH3 constants read constants read | constants read 0 R/W x x Appendix 2
instruction instruction™® instruction (36)
Aut i Automatic Automatic
b:ccl)(TasIZttin backup setting | backup setting Page 378,
127(7Fyy) CH3 PSEUING 1 after auto after auto 0 RIW x x Appendix 2
after auto tuning tuning of PID | tuning of PID (37)
of PID constants 6 9
constants constants
2(TT) Page 345,
128(80p) CH4 Input range™® 7(RT) R/IW x o) Appendix 2
N (12)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- . .
(decimal Standard Heating value | Write setting menTory Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control P
sensor control availability
(CT) *4
Page 353
Stop mode !
129(81,y) CH4 Sto;.) mode P " Sto;.) mode 1 RIW N o Appendix 2
setting setting™® setting
(13)
Page 354
Set value (SV Set value (SV) | Set value (SV )
130(824) CHg | Setvalue(SV) | Setvalie (SV) | Setvalue (SV) || gy o 0 | Appendix2
setting setting™® setting
(14)
Heating .
Proportional proportional Proportional Page 355,
131(83 CH4 band (P 30 R/W A dix 2
(83n) band (P) setting | band (Ph) and (P) x O ppendix
g setting (15)
setting
. . . Page 357,
It | ti | Integral time (1 Int 11 |
132(84,) CHa ntegral time 0) g ! (| In egra ime (1) 240 RIW . o Appendix 2
setting setting™® setting
(16)
T PR s Page 357
D tive t !
133(85,) CH4 Denvatl.ve time eriva |ve'|me Derlvatl.ve time 60 RIW N o Appendix 2
(D) setting (D) setting™® (D) setting 7
Alert set value | Alert set val
134(86p) CH4 Alert set value 1 16 1 ert setvalue 0 R/W [e) o)
Alert set value | Alert set value
135(87y) CH4 Alert set value 2 ' 9 0 R/W O O Page 358,
Appendix 2
Alert set value | Alert set val
136(88) CHe | Alertsetvalue3 | . A 0 RW o o (18)
Alert set value | Alert set val
137(89y) CH4 | Alertsetvalued | .o e 0 RIW o o
U limit Heating upper U limit
pper limi .. pper limi
138(8A, CH4 limit output 1000 R/W
®An) output limiter L ,Gp output limiter * o Page 360,
limiter Appendix 2
— — (19)
139(8By) CHa Lower |I.ml't System area Lower I|lm|.t 0 RIW " o
output limiter output limiter
Outout variati Output Output Page 362,
140(8Cyy) CH4 “r:“‘:i S::: N | variation limiter | variation limiter 0 RIW x o Appendix 2
9 setting™® setting (20)
Page 363,
141(8Dy) CH4 Sensor correction value setting 0 R/W x o) Appendix 2
(21)
Adjustment Adjust t
Adjustment ! L Juls-n'?en Page 363,
142(8E;) CH4 sensitivity (dead | oSty sensitivity 5 RIW x o Appendix 2
. (dead band) (dead band)
band) setting . . (22)
setting™® setting
Heating control Page 364,
143(8F,) CHa Control ogtput output cycle Control Ol‘,ltput 30/300 RIW M o Appendix 2
cycle setting s cycle setting
setting™® (23)
Page 365,
144(90y) CH4 Primary delay digital filter setting 0 R/W x (@) Appendix 2
(24)
Control Control Control Page 366,
145(91) CH4 response response response 0 R/W x (e} Appendix 2
parameters parameters® parameters (25)
146(92,) ong | AUTOMAN | T | AUTOMAN 0 RIW x rovenin2
H mode shift mode shi mode shift o PP
6 (26)
Page 368
MAN output !
147(93y) CH4 MAN output uP MAN output 0 RIW x o Appendix 2
setting setting® setting 7
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- a q
(decimal Standard Heating value | Write setting memory | peference
. current cooling Mix control o g o write
(hexadecimal)) control 1 2 3 e
sensor control availability
(CT) *4
Setting change rate limiter/Setting change rate Page 369,
148(94y) CH4 limiter (temperature rise) 0 RIW x o) Appendix 2
*10 (28)
AT bi Page 370,
149(95y,) CH4 AT bias . 1as AT bias 0 RIW Ie) o Appendix 2
(29)
Page 371,
F F
150(96y) CH4 orward/ieverse | o im area orward/revers 1 RIW x o Appendix 2
action setting e action setting
(30)
1300
U limi Upper limit u limit (an
151(97,) CHa pper fimit PP o | Jpperfimt 6000 | RW o o
setting limiter setting limiter 6 | setting limiter (RT)
*5 Page 372,
Appendix 2
('IE)T) @
imi Lower limit imi
152(98,,) CH4 Lom{er I|.m|lt . Lom{er I|.m|lt 2000 RIW o o
setting limiter setting limiter 6 | setting limiter (RT)
*5
153(99) CH4 System area — — — - -
Heater
Heater ) ) Heater Page 373
. . disconnection . ) ’
154(9Ay) CH4 disconnection disconnection 0 R/W x e} Appendix 2
. alert .
alert setting™! setting®"" alert setting™"! (32)
Loop Loop Page 374
di i di " ,
155(9By) CH4 Iseonnection | o ctem area isconnection 480 RIW x o Appendix 2
detection detection (33)
judgment time judgment time
Loop Loop
P 7
156(9C4) Chg | discomnection o marea | diSCOnnection 0 RIW Aaans;jif 2
H detection dead y detection dead o o (;2;
band band
Unused Page 376,
157(9Dy) cHa Unulsed channel channel Unused - 0 RIW « o Appendix 2
setting . channel setting
setting (35)
Memory of PID | Memory of PID | Memory of PID Page 377,
158(9ER) CH4 constants read constants read | constants read 0 R/W x x Appendix 2
instruction instruction™® instruction (36)
Automati Automatic Automatic
b:cizna;c;ttin backup setting | backup setting Page 378,
159(9FR) CH4 P ,g after auto after auto 0 R/W x x Appendix 2
after auto tuning tuning of PID tuning of PID 37)
of PID constants “© 9
constants constants
160(A0H)
to — System area — — — — —
163(A34)
Page 379,
164(A4y) All CHs Alert dead band setting 5 R/W x O Appendix 2
(38)
Page 379,
165(A5) All CHs Number of alert delay 0 R/W x le) Appendix 2
(39)
Heater disconnection/output off-time current error Page 38_0’
166(A6y) All CHs ) 11 3 R/W x le) Appendix 2
detection delay count (40)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | Vo'atile
i or ing- . . memo!
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control o
sensor control availability
(CT) *4
Page 380,
167(A7y) All CHs Temperature rise completion range setting 1 R/W x e} Appendix 2
(41)
Page 381,
168(A8y) All CHs Temperature rise completion soak time setting 0 R/IW x o) Appendix 2
(42)
Page 381,
169(A9y) All CHs PID continuation flag 0 R/IW x (@) Appendix 2
(43)
Page 381,
170(AAL) All CHs Heater disconnection correction function selection™" 0 RIW x e} Appendix 2
(44)
171(ABy)
to — System area — — — — —
174(AER)
Page 382,
175(AFy) All CHs Transistor output monitor ON delay time setting 0 R/W x o) Appendix 2
(45)
Page 382,
176(BOR) All CHs CT monitor method switching™*! 0 R/W x o) Appendix 2
(46)
Manipulated Manipulated Manipulated
value (MV) for value of value of
heati MVh heati MVh
177(B1y) CH1 | output with eating (MVh) | heating (MVh) 0 R x x
for output with | for output with
another analog
another analog | another analog
module
module module
Manipulated Manipulated
Manipulated anipuate P
lue (MV) f value of value of
value or .
heating (MVh heating (MVh
178(B24) CHz | outputwith eating (MVh) g (MVR) ) R N N
for output with | for output with
another analog
module anotheranalog | another analog
module module™” Page 383,
- Appendix 2
) Manipulated )
Manipulated Manipulated (47)
value of
179(B3 CH3 Valtuet(M'\t/r: " | heating (M) Valtuet(M‘\t/r: “ 0 R
X X
(B3w) outputwi for output with output wi
another analog another analog
another analog
module 6 module
module
. Manipulated .
Manipulated Manipulated
| MV) fi value of | MV) fi
15084 value ( ' ) for heating (MVh) value ( . ) for
(B4y) CH4 output with for output with output with 0 R x x
another analog another analog
another analog
module 6 module
module
. . . Page 384,
181(B5y) All CHs Resolution of the manipulated value for output with 0 RIW N o Appendix 2
another analog module
(48)
Page 384,
182(B6) All CHs Cold junction temperature compensation selection® 0 RIW x O Appendix 2
(49)
Page 385,
183(B7y) All CHs Control switching monitor 0 R x x Appendix 2
(50)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | volatile
) or ing- . q memo
(decimal . Standard Heatllng " I value | Write setting ) ™Y | Reference
i curren i i & * * write
(hexadecimal)) control cooling ix contro 1 2 3 rite
sensor control availability
(CT) *4
184(B8}) CH1 Auto tuning mode selection 0 R/W x le)
. . Auto tuning
Auto t Auto t
185(B9y) CH2 wo uning. wio funing mode selection 0 R/W x e)
mode selection mode selection .
Page 385,
. Auto tuning . A gendix 2
186(BAN) CH3 Auto tuning . mode Auto tuning . 0 RIW N o pp!
mode selection ection™® mode selection (51)
selection
Auto tuni Auto tuning Auto tuni
187(BBy) CHa uto tuning . mode uto tuning . 0 RIW N o
mode selection g mode selection
selection
188(BCR)
to — System area — — — — —
191(BFR)
192(C0y) CH1 Alert 1 mode setting™ 0 R/W x e}
193(C1y) CH1 Alert 2 mode setting™® 0 RIwW x (@) Page 386,
Appendix 2
194(C2y) CH1 Alert 3 mode setting™ 0 R/W x @) (52)
195(C3y) CH1 Alert 4 mode setting™ 0 R/W x e}
196(C4p)
to — System area — — — — —
207(CFy)
208(D0y,) CH2 Alert 1 mode Alert 1 mode Alert 1 mode 0 RIW
X
H setting 9 setting 9 setting 9 ©
209(D1y,) CH2 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
*y *y * TRy x
H setting 9 setting 9 setting 79 o Page 386,
Appendix 2
Alert Alert Alert
210(02) CH2 e 3*mode e 3*mode el 3*njode 0 RIW y o (52)
setting™ setting™ setting”™®
211(D3,) CH2 Alert 4 mode Alert 4 mode Alert 4 mode 0 RIW
x
H setting*9 setting*9 setting’r9 o
212(D4y)
to — System area — — — — —
223(DFR)
Alert 1 mode Alert 1 mode Alert 1 mode
224(EOy) CH3 .9 - wg 0 RW x )
setting setting setting
225(E1,) CH3 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
X
H setting 9 setting 6% setting 9 © Page 386,
Appendix 2
Alert 3 mode Alert 3 mode Alert 3 mode 52
226(E2y) CH3 . o . 0 RIW x 1) (52)
setting™® setting¢™® setting™®
Alert 4 mode Alert 4 mode Alert 4 mode
227(E3R) CH3 - 6% g 0 R/W x (e
setting setting setting
228(E4y)
to — System area — — — — —
239(EFy)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
. or ing- . . memo|
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control P
sensor control availability
(€T) 4
Alert 1 mode Alert 1 mode Alert 1 mode
240(FO,,) CH4 L s o 0 RIW x o
setting setting setting
241(F1y,) Cha Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
X
H setting 9 setting 69 setting 9 © Page 386,
Appendix 2
Alert 3 mode Alert 3 mode Alert 3 mode (52)
242(F2y) CH4 - ug - vgrg - ug 0 RW x o)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
243(F3y) CH4 g o g 0 RW x o)
setting setting setting
244(F4y)
to — System area —_ — — — —
255(FFR)
256(1004) CT1 Heater current measurement value™""!
257(101y) CT2 Heater current measurement value™""!
258(102y) CT3 Heater current measurement value™ !
259(103y) CT4 Heater current measurement value™ ! Page 390,
0 R x x Appendix 2
260(104y) CT5 Heater current measurement value™! (58)
261(105y) CTé Heater current measurement value™ !
262(106) CT7 Heater current measurement value™ !
263(107y) CT8 Heater current measurement value™!!
264(108) CT1 CT input channel assignment setting”"!
265(109y) CT2 CT input channel assignment setting”"!
266(10Ay) CT3 CT input channel assignment setting” !
267(10By) CT4 CT input channel assignment setting” ! Page 391,
0 R/W x (@) Appendix 2
268(10Cy) CT5 CT input channel assignment setting” ! (59)
269(10Dy) CTé CT input channel assignment setting” !
270(10Ey) CT7 CT input channel assignment setting” !
271(10Fy) CT8 CT input channel assignment setting”"!
272(110) CT1 CT selection™®™"!
273(11R) CT2 CT selection™®"!"!
274(112y) CT3 CT selection™® "
275(113y) CT4 CT selection™®!" Page 392,
0 R/W x O Appendix 2
276(114y) CT5 CT selection™®™" (60)
277(115y) CT6 CT selection™®!"
278(116y) C17 CT selection™®!"
279(17y) CT8 CT selection™® "
280(118y) CT1 Reference heater current value!
281(119y) CT2 Reference heater current value!
282(11AR) CT3 Reference heater current value!
283(11By) CT4 Reference heater current value ! Page 393,
0 R/W x (e} Appendix 2
284(11Cy) CT5 Reference heater current value ! 61)
285(11Dy) CT6 Reference heater current value !
286(11Ey) CT7 Reference heater current value !
287(11Fy) CT8 Reference heater current value !
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
) or ing- . . memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 *3 write
(hexadecimal)) control .
sensor control availability
()] "4
288(120y) CT1 CT ratio setting” !
289(121y) CT2 CT ratio setting™""
290(122) CT3 CT ratio setting™""
291(123,) CT4 | CT ratio setting’™ Page 393,
" 800 R/W x (@) Appendix 2
292(124y) CT5 CT ratio setting™"" (62)
293(125) CT6 CT ratio setting™""
294(126y) CT7 CT ratio setting™""
295(127y) CT8 CT ratio setting™"!
296(128)
to — System area — — — — —
543(21Fy)
2-point sensor compensation offset value (measured Page 394’
544(220y) CH1 -9 0 R/IW o) 0] Appendix 2
value)
(63)
2-point sensor compensation offset value Page 39,4’
545(221,,) CH1 , ' 0 R/W o 0 Appendix 2
(compensation value)
(64)
. ) . Page 395,
2-point sensor compensation gain value (measured !
546(222,) CH1 v 0 R/W o 0 Appendix 2
value)
(65)
. . . Page 395,
2-point sensor compensation gain value .
547(223y) CH1 . ‘9 0 R/W () O Appendix 2
(compensation value)
(66)
Page 396,
548(224) CH1 2-point sensor compensation offset latch request™ 0 R/W x x Appendix 2
(67)
Page 396,
549(225y) CH1 2-point sensor compensation offset latch completion 0 R x x Appendix 2
(68)
Page 397,
550(226) CH1 2-point sensor compensation gain latch request™® 0 RIW x x Appendix 2
(69)
Page 397,
551(227y) CH1 2-point sensor compensation gain latch completion 0 R x x Appendix 2
(70)
552(228,,)
to — System area — — — — —
563(233,)
Page 369,
564(234y) CH1 Setting change rate limiter (temperature drop) 2 0 R/W x e} Appendix 2
(28)
565(235,)
to — System area — — — — —
572(23Cy)
AT simult:
lemperaturerise Page 398
573(23Dy) CH1 P System area System area 0 R x x Appendix 2
parameter )
calculation flag
Self-tunin Page 399,
574(23ER) CH1 setting 9 System area System area 0 R/W x O Appendix 2
(72)
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Target Setting contents Non-

channel . i
Address Default | Read/ | Automatic volatile
i or ing- . . memo!
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q *2 3 write
(hexadecimal)) control S
sensor control availability
(cT) "4
Page 400,
575(23Fy) CHA1 Self-tuning flag System area System area 0 R x x Appendix 2
(73)
2-point sensor compensation offset value (measured Page 394’
576(240y) CH2 9 0 R/W (@) (@) Appendix 2
value) (63)
Page 394,

2-point sensor compensation offset value )
577(241y) CH2 . 1 0 R/W O O Appendix 2
(compensation value)

(64)
. . . Page 395,
2-point sensor compensation gain value (measured )
578(242y) CH2 “g 0 R/W o) le) Appendix 2
value)
(65)
Page 395,

2-point sensor compensation gain value )
579(243y) CH2 . «g 0 R/W O (e} Appendix 2
(compensation value)

(66)
Page 396,
580(244) CH2 2-point sensor compensation offset latch request™ 0 R/W x x Appendix 2
(67)
Page 396,
581(245y) CH2 2-point sensor compensation offset latch completion 0 R x x Appendix 2
(68)
Page 397,
582(246y) CH2 2-point sensor compensation gain latch request™ 0 R/W x x Appendix 2
(69)
Page 397,
583(247y) CH2 2-point sensor compensation gain latch completion 0 R x x Appendix 2
(70)
584(248,,)
to — System area — — — — —
595(253,)
Page 369,
596(254y) CH2 Setting change rate limiter (temperature drop) 2 0 R/W x o Appendix 2
(28)
597(255,,)
to — System area — — — — —
604(25Cy)
AT simult
tomperatue iss Page 395,
605(25Dy) CH2 P System area System area 0 R x x Appendix 2
parameter )
calculation flag
Self-tunin Page 399,
606(25E) CH2 settin 9 System area System area 0 R/W x O Appendix 2
g (72)
Page 400,
607(25Fy) CH2 Self-tuning flag | System area System area 0 R x x Appendix 2
(73)
2-point sensor compensation offset value (measured Page 39,4’
608(260y) CH3 - 0 R/W (@) (@) Appendix 2
value)
(63)
Page 394,

2-point sensor compensation offset value )
609(261y) CH3 . “g 0 R/W O (e} Appendix 2
(compensation value)

(64)
. . . Page 395,
2-point sensor compensation gain value (measured )
610(262y) CH3 9 0 RIW O O Appendix 2
value) (65)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- . .
(decimal Standard Heating value | Write setting men?ory Reference
. current cooling Mix control o 2 «3 write
(hexadecimal)) control P
sensor control availability
(CT) *4
2-point sensor compensation gain value Page 39,5’
611(263) CH3 ] “g 0 R/W (@) (@) Appendix 2
(compensation value)
(66)
Page 396,
612(264) CH3 2-point sensor compensation offset latch request™® 0 RIW x x Appendix 2
(67)
Page 396,
613(265y) CH3 2-point sensor compensation offset latch completion 0 R x x Appendix 2
(68)
Page 397,
614(266) CH3 2-point sensor compensation gain latch request™® 0 R/W x x Appendix 2
(69)
Page 397,
615(267y) CH3 2-point sensor compensation gain latch completion 0 R x x Appendix 2
(70)
616(268)
to — System area — — — — —
627(273y)
Page 369,
628(274y) CH3 Setting change rate limiter (temperature drop) 2 0 RIW x @) Appendix 2
(28)
629(275y)
to — System area — — — — —
636(27Ch)
AT simultaneous A_T
temperature rise simultaneous Page 398,
637(27Dy) CH3 ar:meter System area temperature 0 R x x Appendix 2
P ) rise parameter (71)
calculation flag )
calculation flag
. X Page 399,
638(27Ey) CH3 Self—tunmg System area Self—tumng 0 R/W x e} Appendix 2
setting setting
(72)
Page 400,
639(27F) CH3 Self-tuning flag System area Self-tuning flag 0 R x x Appendix 2
(73)
2-point sensor compensation offset value (measured Page 394’
640(280y) CH4 ‘9 0 R/W (@) O Appendix 2
value)
(63)
2-point sensor compensation offset value Page 39,4’
641(281y) CH4 i ' 0 R/W (o) O Appendix 2
(compensation value)
(64)
2-point sensor compensation gain value (measured Page 395’
642(282) CH4 *g 0 R/W (o) e Appendix 2
value)
(65)
2-point sensor compensation gain value Page 395’
643(283R) CH4 . “g 0 R/W (@) (@) Appendix 2
(compensation value)
(66)
Page 396,
644(284) CH4 2-point sensor compensation offset latch request™ 0 R/W x x Appendix 2
(67)
Page 396,
645(285y) CH4 2-point sensor compensation offset latch completion 0 R x x Appendix 2
(68)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- A -
(decimal Standard Heating value | Write setting menTory Reference
. current cooling Mix control “q *2 3 write
(hexadecimal)) control P
sensor control availability
(cT) "4
Page 397,
646(286}) CH4 2-point sensor compensation gain latch request™® 0 RIW x x Appendix 2
(69)
Page 397,
647(287y) CH4 2-point sensor compensation gain latch completion 0 R x x Appendix 2
(70)
648(288)
to — System area — — — — —
659(293)
Page 369,
660(294y) CH4 Setting change rate limiter (temperature drop) 2 0 R/W x o Appendix 2
(28)
661(295)
to — System area — — — — —
668(29Ch)
AT simultaneous A,T
temperature rise simultaneous Page 398,
669(29Dy) CH4 rpm tor System area temperature 0 R x x Appendix 2
para e.e rise parameter (71)
calculation flag .
calculation flag
Page 399,
Self-tuni Self-tuni
670(29E}) CH4 eli-tuning System area eli-uning 0 RIW x o Appendix 2
setting setting
(72)
Page 400,
671(29FH) CH4 Self-tuning flag System area Self-tuning flag 0 R x x Appendix 2
(73)
672(2A04)
to — System area —_ — — — —
688(2B0y)
689(2B1y,) CHA Temperature process value (PV) for input with 0 RIW N "
another analog module
Temperature Temperature Temperature
process value
process value process value (PV) for input
690(2B2) CH2 (PV) for input (PV) for input ) P 0 R/IW x x
. . with another
with another with another
analog module
analog module analog module 7
Temperature
Temperature Temperature Page 402,
process value )
process value (PV) for input | Process value Appendix 2
691(2B3y) CH3 (PV) for input with another (PV) for input 0 R/W x x (74)
with another with another
analog
analog module 6 analog module
module
Temperature
Temperature Temperature
process value
co2(254 . procefss Yalue (PV) for input procefss Yalue w
X X
(2B4y) H4 (?V) or input with another (?V) or input 0 R
with another with another
analog
analog module 6 analog module
module
693(2B5) — System area — - - - -
694(2B6y,) — System area — — — — —
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | volatile
or ing- . .
(decimal Standard Heating value | Write setting memory | peference
. current cooling Mix control o g o write
(hexadecimal)) control 1 2 3 e
sensor control availability
(CT) *4
Temperature
695(2B7y) CH2 System area System area conyersmn 0 R/W x O
setting
“14
Temperzfnture Page 403,
696(2B8Y) CH3 System area zzg;/ne;mn System area 0 R/W x (@) Appendix 2
" (76)
Temperature
697(2B9y,) CH4 System area conversion System area 0 RW x o
setting
*13
698(2BAL)
to — System area — — — — —
703(2BFy)
Manipulated Manipulated
704(2C0y) CH1 System area value for value for 0 R x x
cooling (MVc) | cooling (MVc)
. Manipulated
Manipulated
value for
705(2C1y) CH2 System area value for cooling 0 R x x
cooling (MVc) 7
(Mvc) Page 339,
Manipulated Appendix 2
value for (5)
706(2C2y) CH3 System area . System area 0 R x x
cooling
(MVc)®
Manipulated
value for
707(2C3y) CH4 System area . System area 0 R x x
cooling
(MVc)®
Manipulated Manipulated
value of value of
708(2C4y) CH1 System area cooling (MV,C) cooling (MV_C) 0 R x x
for output with | for output with
anotheranalog | another analog
module module
Manipulated Manipulated
value of value of
cooling (MVc) | cooling (MVc)
709(2C5y) CH2 System area for output with | for output with 0 R x x
anotheranalog | another analog
module module™” Page 383,
. Appendix 2
Manipulated (47)
value of
710(2C6 cooling (MVc)
(2C6y) CH3 System area for output with System area 0 R x x
another analog
module®
Manipulated
value of
cooling (MVc)
711(2C7y) CH4 System area System area 0 R x x

for output with
another analog

module™®
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
) or ing- . . memo
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q *2 3 write
(hexadecimal)) control P
sensor control availability
(cT) "4
Cooling Cooling
712(2C8y) CH1 System area transistor transistor 0 R x x
output flag output flag
Cooling tCOO“,n‘?
713(2C9y) CH2 System area transistor ransistor 0 R x x
output flag
output flag
*7 Page 341,
Cooling Appendix 2
. 7
714(2CAy) CH3 System area transistor System area 0 R x x
output flag
6
Cooling
715(2CBy) CH4 System area transistor System area 0 R x x
output flag
6
716(2CCh)
to — System area — — — — —
718(2CEy)
Cooling Cooling Page 404,
719(2CFy) AllCHs | System area method setting | method setting 0 RIW x o) Appendix 2
*9 *9 (77)
li li
:):r?)c;);nr?ional [()::)T):rgonal Page 335,
720(2D0, CH1 Syst 30 R/W A dix 2
( H) ystem area band (Pc) band (Pc) ) o (1;;;;en x
setting setting
Cooling upper | Cooling upper Page 360,
721(2D1y) CH1 System area limit output limit output 1000 R/W x () Appendix 2
limiter limiter (19)
Cooling control | Cooling control Page 364,
722(2D2y) CH1 System area output cycle output cycle 30/300 R/W x (@) Appendix 2
setting setting (23)
Page 404,
723(2D3y) CH1 | Systemarea | Overiap/dead | Overlap/dead 0 RIW x o Appendix 2
band setting band setting
(78)
Page 405,
724(2D4y) CH1 Manual reset amount setting 0 R/W x e} Appendix 2
(79)
Process value (PV) scaling function enable/disable Page 495’
725(2D5y) CH1 g 0 R/W x () Appendix 2
setting (80)
726(2D6y) CH1 Process value (PV) scaling lower limit value™ 0 R/W x o Page 406,
Appendix 2
727(2D7y) CH1 Process value (PV) scaling upper limit value™ 0 R/W x (@] (81)
Page 406,
728(2D8) CH1 Process value (PV) scaling value 0 R x x Appendix 2
(82)
Page 407,
729(2D9y) CH1 Derivative action selection™® 0 R/W x O Appendix 2
(83)
Simultaneous Page 407,
730(2DAy) CH1 temperaturerise | System area System area 0 R/W x le) Appendix 2
group setting™ (84)
Simultaneous Page 408,
731(2DBy) CH1 temperature rise | System area System area 0 R/W O (e} Appendix 2
gradient data (85)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | volatile
) or ing- . . memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 *3 write
(hexadecimal)) control o
sensor control availability
(CT) *4
Simultaneous Page 408,
732(2DCy) CH1 temperaturerise | System area System area 0 R/W O O Appendix 2
dead time (86)
Simult
temperature ise Page 409,
733(2DDy) CH1 AT :wde System area System area 0 R/W x O Appendix 2
: (87)
selection
Simultaneous Page 410,
734(2DEy) CH1 temperaturerise | System area System area 0 R x x Appendix 2
status (88)
Page 411,
735(2DFy) CH1 Setting change rate limiter unit time setting™® 0 RIW x e) Appendix 2
(89)
li Coolin
proportonal | proportonal Page 355,
736(2E0R) CH2 System area band (Pc) band (Pc) 30 RIW x (@) ,(Ag;endlx 2
setting setting”’
Cooling upper | Cooling upper Page 360,
737(2E1y) CH2 System area limit output limit output 1000 R/W x le) Appendix 2
limiter limiter’” (19)
Cooling control | Cooling control Page 364,
738(2E2) CH2 System area output cycle output cycle 30/300 R/W x e} Appendix 2
setting setting*7 (23)
Page 404
Overlap/dead Overlap/dead ,
739(2E3,) CH2 System area verlap/cea P - 0 RIW x o Appendix 2
band setting band setting
(78)
Manual reset Page 405 L
' o
740(2E4y) CH2 Manual resgt Manual resgt amount 0 RIW « o Appendix 2
amount setting amount setting a7 CCU
setting (79) ES
@
Process value Process value | Process value %
(PV) scaling (PV) scaling (PV) scaling Page 405, g
741(2E5y) CH2 function function function 0 R/W x o) Appendix 2 s}
enable/disable enable/disable | enable/disable (80) T.
setting*9 set'sing*9 setting’r9 a
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
742(2E6y) CH2 (PV) . g (PV) . 9 (PV) . g 0 R/W x (@)
lower limit lower limit lower limit
value™® value™® value”"® Page 406,
Appendix 2
Process value Process value | Process value (1)
PV) scalin PV) scalin PV) scalin
T43(2E7y) CH2 (PV) . 9 (PV) - 9 (PV) - g 0 R/W x (@)
upper limit upper limit upper limit
value™® value™® value7"®
Process value Process value PPr\o/cess I\'/alue Page 406,
744(2E8,) CH2 (PV) scaling (PV) scaling | (PV)scaling 0 R x x Appendix 2
value
value value *7 (82)
Derivati Derivati
Derivative action e;rl'lva ve Tlva ve Page 407,
745(2E9p) CH2 selection action action 0 R/W x e} Appendix 2
N selection selection
9 (83)
*9 “7*9
Simultaneous Page 407,
746(2EAL) CH2 temperaturerise | System area System area 0 RIW x @) Appendix 2
group setting™ (84)
Simultaneous Page 408,
747(2EBy) CH2 temperaturerise | System area System area 0 R/W o) le) Appendix 2
gradient data (85)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic | Vo'atile
) or ing- . . memo
(decimal Standard hisating value | Write setting . "Y' | Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control o
sensor control availability
(CT) *4
Simultaneous Page 408,
748(2ECy) CH2 temperaturerise | System area System area 0 R/W O O Appendix 2
dead time (86)
Simult
temperaure rise Page 409,
749(2EDy) CH2 AT npwode System area System area 0 R/W x o) Appendix 2
. (87)
selection
Simultaneous Page 410,
750(2EER) CH2 temperaturerise | System area System area 0 R x x Appendix 2
status (88)
Setting change Setting change | Setting change Page 411,
751(2EF ) CH2 rate limiter unit rate limiter unit | rate limiter unit 0 R/W x le) Appendix 2
time setting™ time setting™® | time setting”"™® (89)
Cooling
. Page 355,
proportional ;
752(2F0y) CH3 System area band (Pc) System area 30 R/W x o) Appendix 2
i (15)
setting
Cooling upper Page 360,
753(2F 1) CH3 System area limit output System area 1000 R/W x le) Appendix 2
limiter © (19)
Cooling control Page 364,
754(2F2y) CH3 System area output cycle System area 30/300 R/W x () Appendix 2
setting™® (23)
Overlap/dead Page 494’
755(2F3y) CH3 System area g System area 0 R/W x (@) Appendix 2
band setting
(78)
M | ‘ Manual reset M | ; Page 405,
756(2F4y,) CH3 anual rese. amount anua rese. 0 RIW N o Appendix 2
amount setting . amount setting
setting (79)
Process value Process value | Process value
(PV) scaling (PV) scaling (PV) scaling Page 405,
757(2F5y) CH3 function function function 0 R/W x o) Appendix 2
enable/disable enable/disable | enable/disable (80)
setting’9 setting’s*9 setting*9
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
758(2F6,,) chg | (PV)scaling (PV) scaling | (PV) scaling 0 RIW x o
lower limit lower limit lower limit
value™ value™8™ value™ Page 406,
Appendix 2
Process value Process value | Process value (81)
PV) scalin PV) scalin PV) scalin
759(2F7y) CH3 (PV) ; .g (PV) . .g (PV) . -g 0 R/W x (@)
upper limit upper limit upper limit
value™ value™8™ value™
Process value Process value | Process value Page 406,
760(2F8y) CH3 (PV) scaling (PV) scaling (PV) scaling 0 R x x Appendix 2
value value™® value (82)
Derivative action De;lnvatlve DTNatNe Page 407,
761(2F9y) CH3 selection action action 0 R/W x o) Appendix 2
selection selection
*9 (83)
*6*9 *9
. Simultaneous
Simultaneous Page 407,
. temperature
762(2FAy) CH3 temperaturerise | System area rise group 0 R/W x le) Appendix 2
tting"™® . 84
group setting setting™® (84)
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic Rl
i or ing- . . memo
(decimal Standard Lisatine value | Write setting . "Y' | Reference
. current cooling Mix control o 2 *3 write
(hexadecimal)) control o
sensor control availability
(CT) *4
imult
Simultaneous Simultaneous Page 408,
. temperature |
763(2FBy) CH3 temperaturerise | System area rise gradient 0 R/W o) e} Appendix 2
dient dat 85
gradient data data (85)
Simultaneous Simultaneous Page 408,
764(2FCy) CH3 temperaturerise | System area temperature 0 R/W e} e} Appendix 2
dead time rise dead time (86)
imult imult
mpersurese emperdre. Page 409,
765(2FD i
(2FDy) CH3 AT mode System area tise AT mode 0 R/IW x 0] ,(Asp;;endlx 2
selection selection
Simultaneous Simultaneous Page 410,
766(2FEy) CH3 temperaturerise | System area temperature 0 R x x Appendix 2
status rise status (88)
Setting change Setting change | Setting change Page 411,
767(2FFy) CH3 rate limiter unit rate limiter unit | rate limiter unit 0 R/W x e} Appendix 2
time setting™® time setting™®™® | time setting™ (89)
Cooling
. Page 355,
proportional .
768(300y) CH4 System area band (Pc) System area 30 R/W x le) Appendix 2
e (15)
setting
Cooling upper Page 360,
769(301) CH4 System area limit output System area 1000 R/W x e) Appendix 2
limiter® (19)
Cooling control Page 364,
770(302) CH4 System area output cycle System area 30/300 R/W x e} Appendix 2
setting™® (23)
Overlap/dead Page 494’
771(303) CH4 System area g System area 0 R/W x O Appendix 2
band setting
(78)
M | ; Manual reset M | ; Page 405,
772(304,) CHa anua resg amount anua reseT 0 RIW " o Appendix 2
amount setting . amount setting
setting (79)
Process Yalue Process value Process Yalue
iPV)tlscallng (PV) scaling :PV){scahng Page 405,
773(305y) CH4 unction function unction 0 RW x o Appendix 2
enable/disable enable/disable enable/disable (80)
setting ting 60 setting
- setting -
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
774(306y) CH4 (PV) . 9 (PV) - 9 (PV) . g 0 R/W x (@)
lower limit lower limit lower limit
value™ value ™ value™ Page 406,
Appendix 2
Process value Process value | Process value (81)
PV) scalin PV) scalin PV) scalin
775(307y) CH4 (PV) . g (PV) - 9 (PV) - g 0 R/W x (@)
upper limit upper limit upper limit
value™ value ™ value™
Process value Process value | Process value Page 406,
776(308y) CH4 (PV) scaling (PV) scaling (PV) scaling 0 R x x Appendix 2
value value™® value (82)
Derivative Derivative
Derivative action | action action Page 407,
777(309y) CH4 - ) . 0 R/W x [e) Appendix 2
selection selection selection (83)
*6*9 *9
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Target Setting contents Non-
channel . i
Address Default | Read/ | Automatic volatile
or ing- . .
(decimal Standard Heating value | Write setting menTory Reference
. current cooling Mix control “q 9 +3 write
(hexadecimal)) control P
sensor control availability
(cT) "4
. Simultaneous
Simultaneous temperature Page 407,
778(30Ay) CH4 temperaturerise | System area rise group 0 R/W x le) Appendix 2
tting™® . 84
group setting setting™® (84)
imult
Simultaneous zgu;:ti?:s Page 408,
779(30By) CH4 temperature rise | System area risepgradient 0 R/W o) o) Appendix 2
dient dat 85
gradient data data (85)
Simultaneous Simultaneous Page 408,
780(30Cy) CH4 temperaturerise | System area temperature 0 R/W (e} O Appendix 2
dead time rise dead time (86)
Simultaneous Simultaneous Page 409
temperature rise temperature =
781(30D CH4 Syst 0 R/W A dix 2
( H) AT mode ystem area rise AT mode ) o (8p7g;en X
selection selection
Simultaneous Simultaneous Page 410,
782(30ER) CH4 temperaturerise | System area temperature 0 R x x Appendix 2
status rise status (88)
Setting change Setting change | Setting change Page 411,
783(30FR) CH4 rate limiter unit rate limiter unit | rate limiter unit 0 R/W x le) Appendix 2
time setting™ time setting™®™® | time setting™ (89)
Peak current p 412
. age s
suppression
784(310y) All CHs PP System area System area 0 R/W x O Appendix 2
control group (90)
setting™®
Page 413,
785(311y) All CHs Sensor compensation function selection™® 0 R/W x o) Appendix 2
(91)
Page 413,
786(312) All CHs Temperature conversion completion flag 0 R x x Appendix 2
(92)
Page 414,
787(313y) All CHs Function extension bit monitor 0 R x x Appendix 2
(93)
Page 414,
788(314y) AllCHs | Sampling cycle monitor 0 R x x Appendix 2
(94)
789(315)
to — System area — — — — —
1278(4FEp)
1279(4FFy)
to Buffer memory for error history (Ei? Page 76, Section 3.5 (2))
4095(FFFy)
4096(10004)
to — System area — — — — —
53247(CFFFy)
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*1
*2

*3

*4

*5
*6

*7

*8

*9

*10

1

*12

*13

*14

CHAPTER 3 SPECIFICATIONS

This default value is set after the module is turned off and on or after the CPU module is reset and the reset is cancelled.
This column indicates whether data can be read from or written to the buffer memory area through sequence programs.
R: Reading enabled

W: Writing enabled

This column indicates whether the setting in the buffer memory area is automatically changed when the input range is

changed. Enable/disable of automatic change can be set on Switch Setting. For details, refer to [ = Page 234, Section
8.3.3.
Whether writing to the non-volatile memory by turning off and on Set value backup instruction (Yn8) is enabled in this

column. For details, refer to [~ Page 235, Section 8.3.4.

(TT) indicates the L60TCTT4 and L60TCTT4BW. (RT) indicates the LBOTCRT4 and L60TCRT4BW.

Available only when the heating-cooling control (expanded mode) is set on Switch Setting. With other models, this area
is handled as a system area.

Available only when the mix control (expanded mode) is set on Switch Setting. With other models, this area is handled
as a system area.

Available only when the LE0TCTT4 or LBOTCTT4BW is used. With other models, this area is handled as a system area.
Available only in the setting mode. To enable the setting contents, turn off, on, and on Setting change instruction (YnB)
when Setting/operation mode instruction (Yn1) is off (during setting mode). Note that a write data error (error code:
0O0O03y) occurs if the setting is changed during the operation mode.

By using the setting change rate limiter, whether to set temperature rise/temperature drop in a batch or individually can
be selected on Switch Setting. In the batch setting, the target of setting change rate limiter is only this area. In the

individual setting, this area is the setting target for the temperature rise. For details, refer to [~ Page 155, Section
8.2.10.

Available only when the L60TCTT4BW or LE6OTCRT4BW is used. With other models, this area is handled as a system
area.

By using the setting change rate limiter, whether to set temperature rise/temperature drop in a batch or individually can
be selected on Switch Setting. In the batch setting, this area is handled as a system area. In the individual setting, this

area is the setting target for the temperature drop. For details, refer to [~ = Page 155, Section 8.2.10.

Available only when the heating-cooling control (normal mode) is set on Switch Setting. With other models, this area is
handled as a system area.

Available only when the mix control (normal mode) is set on Switch Setting. With other models, this area is handled as a
system area.
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(2) Buffer memory address for error history

Non-
) volatile
Address Read/ | Automatic
. Target . Default . . memory
(decimal Setting contents . | Write setting . Reference
. channel value™ g g write
(hexadecimal)) 2 3 -
availability
*4
Page 415,
1279(4FFy) All CHs | Latest address of error history 0 R x x Appendix 2
(95)
1280(5004) Error code
1281(501) ;J,pf’er i Zf"’_ver i
igits of year igits of year Page 415,
1282(502) AllCHs | History 1 | Error Month Day 0 R x x Appendix 2
occurrence - (96)
1283(503y) time Hour Minute
Day of th
1284(504y,) Second ay ofthe
week
1285(505)
to — System area — — — — —
1287(507y)
12enent) Error code, error occurrence time (Data Page 415,
to All CHs | History 2 _’ . 0 R x x Appendix 2
structure is the same as that of History 1.) %
1292(50C},) (96)
1293(50Dy)
to — System area — — — — —
1295(50F )
et Error code, error occurrence time (Data Page 415,
to AllCHs | History 3 > . 0 R x x Appendix 2
structure is the same as that of History 1.) %6
1300(5144) (96)
1301(515y)
to — System area — — — — —
1303(517y)
roseTe Error code, error occurrence time (Data Page 415,
to All CHs | History 4 _’ . 0 R x x Appendix 2
structure is the same as that of History 1.) %6
1308(51Cy) (96)
1309(51Dy)
to — System area — — — — —
1311(51FR)
1312(520y) c § i Dat Page 415,
o Al CHs | History 5 Iror co ?’ error occurrence |me.( ata 0 R « N Appendix 2
structure is the same as that of History 1.) %6
1316(524) (96)
1317(525y)
to — System area — — — — —
1319(527y)
1320(528) . | ] o Page 415,
o Al CHs | History 6 Iror co ?’ error occurrence |me.( ata 0 R N N Appendix 2
structure is the same as that of History 1.) %6
1324(52Cy,) (96)
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Non-
) volatile
Address Read/ | Automatic
. Target . Default i X memory
(decimal Setting contents . | Write setting . Reference
. channel value™ g o write
(hexadecimal)) 2 3 I
availability
*4
1325(52Dy)
to — System area — — — — —
1327(52F)
1 Error code, error occurrence time (Data Page 415,
to All CHs | History 7 _’ . 0 R x x Appendix 2
structure is the same as that of History 1.) %6
1332(5344) (96)
1333(535)
to — System area — — — — —
1335(537y)
et Error code, error occurrence time (Data Page 415,
to All CHs | History 8 - . 0 R x x Appendix 2
structure is the same as that of History 1.) %
1340(53Cy) (96)
1341(53Dy)
to — System area — — — — —
1343(53F)
oo Error code, error occurrence time (Data Page 415,
to All CHs | History 9 > . 0 R x x Appendix 2
structure is the same as that of History 1.) %6
1348(544y,) (96)
1349(545)
to — System area — — — — —
1351(547y)
1352(548y) A ) Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
10 structure is the same as that of History 1.) %
1356(54C) (96)
1357(54Dy)
to — System area — — — — —
1359(54F )
1360(550) . ] Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
1" structure is the same as that of History 1.) %6
1364(554) (96)
1365(555y)
to — System area — — — — —
1367(557y)
1368(558y) . ] Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
12 structure is the same as that of History 1.) %6
1372(55Cy,) (96)
1373(55Dy)
to — System area — — — — —
1375(55F)
1376(5604) . ] Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
13 structure is the same as that of History 1.) %6
1380(5644) (96)
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Non-
) volatile
Address Read/ | Automatic
. Target . Default i i memory
(decimal Setting contents ., | Write setting . Reference
. channel value™ o g write
(hexadecimal)) 2 3 -
availability
*4
1381(565,4)
to — System area — — — — —
1383(567)
1384(568y,) _ . Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
14 structure is the same as that of History 1.) %6
1388(56C}) (96)
1389(56Dy)
to — System area — — — — —
1391(56F )
1392(570y) A . Page 415,
History Error code, error occurrence time (Data )
to All CHs ) . 0 R x x Appendix 2
15 structure is the same as that of History 1.) %6
1396(5744) (96)
1397(575y)
to — System area — — — — —
1399(577,)
1400(578y,) A . Page 415,
History Error code, error occurrence time (Data .
to All CHs ) . 0 R x x Appendix 2
16 structure is the same as that of History 1.) %6
1404(57Cy) (96)
1405(57Dy)
to — System area — — — — —
4095(FFF )
*1 This default value is set after the module is turned off and on or after the CPU module is reset and the reset is cancelled.
*2 This column indicates whether data can be read from or written to the buffer memory area through sequence programs.
R: Reading enabled
W: Writing enabled
*3 This column indicates whether the setting in the buffer memory area is automatically changed when the input range is
changed. Enable/disable of automatic change can be set on Switch Setting. For details, refer to [ 5 Page 234, Section
8.3.3.
*4 Whether writing to the non-volatile memory by turning off and on Set value backup instruction (Yn8) is enabled in this
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CHAPTER 4 PROCEDURE BEFORE OPERATION

CHAPTER 4 PROCEDURE BEFORE OPERATION

This chapter describes the procedure before operating the L60TC4.

Using the module as a temperature input module Using the module as a temperature control module

( Start ( Start

v v

Module mounting
Connect the L60TC4 in an arbitrary configuration.

v

Module mounting
Connect the LB0TC4 in an arbitrary configuration.

v

Wiring
Wire external devices to the L60TC4.
[~ = Page 93, Section 6.4

v

Initial setting | Initial setting

Wiring
Wire external devices to the L60TC4.
[~ Page 93, Section 6.4

v

Configure the initial setting using GX Works2. Configure the initial setting using GX Works2.
= Page 107, CHAPTER 7

v

-~ Page 107, CHAPTER 7
v

Execution of auto tuning |

Programming
Create and check the program of the temperature input
processing.

= Page 250, CHAPTER 10

v
Warmup operation
(when the LBOTCTT4 or the LBOTCTT4BW is used)
Configure warmup operation about 15 minutes before
starting operation.

Configure auto tuning to set PID constants.
[~ Page 144, Section 8.2.7 (5)

v
Programming
Create and check the program of the temperature
control processing.

[ Page 250, CHAPTER 10
v

v
( Operation

Warmup operation
(when the L60TCTT4 or the LEOTCTT4BW is used)
Configure warmup operation about 15 minutes before
starting operation.

v
( Operation

Point/’

When using the L60TCTT4 and the LBOTCTT4BW which use the thermocouples as the temperature sensors, temperature
compensation must be executed properly. Perform warm-up operation about 15 minutes before starting operation.
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CHAPTER 5 SYSTEM CONFIGURATION

CHAPTER 5 sYSTEM CONFIGURATION

This chapter describes the total configuration of the L60TC4, number of connectable modules, and applicable software

version.

5.1 Total Configuration

This section describes examples of system configurations when using the L60TC4.

(1) Connecting to a CPU module

Display unit
(optional)
Qe oD
= 1/0 module or
H intelligent function
Power supply module CPU module Temperature control module module END cover

Lote
— rower : - C
H . = o
:
INPUT H us
100—240VAC : i e [0 o]

50/60Hz 130VA
QUTPUT 5VDC 5A

uoneinbyuo) |ejo] L'

(2) Connecting to a head module

1/0 module or
intelligent function

Power supply module Head module  Temperature control module module END cover

LoP
e POWER

INPUT

100-240VAC A

50/60Hz 130VA
QUTPUT 5VDC 5A
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5.2 Applicable Systems

(1) Number of connectable modules

A CPU module and a head module recognize one L60TCTT4BW or LBOTCRT4BW as two modules. Therefore,
number of connectable modules reduces to half of other modules.
For the number of connectable modules, refer to the following manuals.

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual

(2) Applicable software version
For applicable software version, refer to the following manuals.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual

(3) Temperature sensor
For usable temperature sensors, refer to the following.

« Types of usable temperature sensor ([__5 Page 36, Section 3.2.2)

(4) Current sensor for heater disconnection detection

The following table lists current sensors for heater disconnection detection available with the L6OTCTT4BW or
L60TCRT4BW.

Model name Remarks Manufacturer

CTL-12-S36-8 (0.0 to 100.0A)""
CTL-12-836-10 (0.0 to 100.0A)
CTL-12-S56-10 (0.0 to 100.0A) — U.R.D.Co., LTD.

CTL-6-P (0.00 to 20.00A)"
CTL-6-P-H (0.00 to 20.00A)

*1 The CTL-12-S36-8 and CTL-6-P can be used although they have been discontinued.
For how to select current sensors for heater disconnection detection, refer to the following.

- Selecting a current sensor for heater disconnection detection ([—3 Page 392, Appendix 2 (60))

- Setting of the number of second-winding of connected current sensor ([_= Page 393, Appendix 2 (62))
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CHAPTER 5 SYSTEM CONFIGURATION

5.3 Precautions for System Configuration

The L60TC4 measures temperature based on the temperature of the terminal block. Therefore, depending on the
system configuration, temperature distribution of the terminal block can be uneven due to the effect of heat generated
from modules, and the measured temperature may differ from actual temperature (especially when two or more
L60TC4 modules are connected next to each other or the L60TC4 is mounted next to the power supply module or CPU
module).

In this case, the difference between measured value and actual temperature can be reduced by the following methods.

(1) Using the sensor compensation function
The measured temperature can be corrected to the actual temperature by this function.
For details on the sensor compensation function, refer to the following.

[ 5 Page 223, Section 8.3.2

uoneinblyuo) wesAg Joj suonnesald €°G
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CHAPTER 6 INSTALLATION AND WIRING

This chapter describes the installation and wiring of the L60TC4.

61 Installation Environment and Installation Position

For precautions for installation environment and installation position, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
MELSEC-L CC-Link IE Field Network Head Module User's Manual
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6.2 Terminal Block

CHAPTER 6 INSTALLATION AND WIRING

(1) Precautions

Tighten the terminal block screws within the following specified torque range.

Undertightening screws may cause module dropping, failures, or malfunction. Overtightening screws can damage
the screw and/or module, resulting in module dropping, short-circuit, or malfunction.

Screw location

Tightening torque range

Terminal screw (M3 screw)

0.421t0 0.58N * m

Terminal block mounting screw (M3.5 screw)

0.66 to 0.89N « m

The following table shows the applicable solderless terminal installed to the terminal block. For wiring, use the

wire applicable to the following wire and mount with the applicable tightening torque. Use a UL-approved

solderless terminal and tools recommended by the manufacturer of the solderless terminal. The sleeve solderless

terminal cannot be used.

Solderless terminal Wire
Applicable . X . Temperature
Model name . . Wire diameter Type Material .
tightening torque rating
R1.25-3 0.42t0 0.58N * m 2210 18 AWG Stranded wire Copper wire 75°C or more
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(2) Signal names of terminal blocks

The following shows signal names of terminal blocks.

(a) L60TCTT4, L60TCTT4BW (terminal block for 1/0)

Terminal Temperature input Standard control
Indication
number Symbol Name Symbol Name
1 ouT1 — Unused L1 CH1 Output
2 ouT2 — Unused L2 CH2 Output
3 OuUT3 — Unused L3 CHS3 Output
4 ouT4 — Unused L4 CH4 Output
5 COM — Unused COM- Output common
6 NC NC Unused NC Unused
7 INT+ MT1+ Monitor 1 CH1+ CH1
thermocouple + Thermocouple +
Monitor 2 CH2
8 IN2+ MT2+ onttor CH2+
thermocouple + Thermocouple +
9 IN1- MT1- Monitor 1 CH1- CH1
thermocouple - Thermocouple -
10 IN2- MT2- Monitor 2 CH2- cH2
thermocouple - Thermocouple -
1 NC NC Unused NC Unused
Cold junction Cold junction
12 cl cl temperatu.re cl temperatu.re
compensation compensation
resistor resistor
13 NC NC Unused NC Unused
Cold junction Cold junction
14 cJ cJ temperatulre cJ temperature
compensation compensation
resistor resistor
Monitor 3 CH3
15 IN3+ MT3+ onttor CH3+
thermocouple + Thermocouple +
Monitor 4 CH4
16 IN4+ MT4+ onttor CH4+
thermocouple + Thermocouple +
17 IN3- MT3- Monitor 3 CH3- cH3
thermocouple - Thermocouple -
18 IN4- MT4- Monitor 4 CH4- cHa

thermocouple -

Thermocouple -




CHAPTER 6 INSTALLATION AND WIRING

S Heating-cooling control | Heating-cooling control Mix control Mix control
erm:)na Indication (normal mode) (expanded mode) (normal mode) (expanded mode)
number
Symbol Name Symbol Name Symbol Name Symbol Name
1 oUT1 L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating
output output output output
2 ouUT2 L1C CH1 Cooling L1C CH1 Cooling L1C CH1 Cooling L1c CH1 Cooling
output output output output
H2 Heati H2 Heati
3 ouT3 LoH CH2 Heating L2H CH2 Heating L3 CH3 Output L3 CH3 Output
output output
CH2 Cooli CH2 Cooli
4 ouT4 L2c 00ing L2c 00ing L4 CH4 Output L4 CH4 Output
output output
5 COM COM- Output common COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused NC Unused
CH1 CH1 CH1 CH1
7 IN1+ CH1+ CH1+ CH1+ CH1+
Thermocouple + Thermocouple + Thermocouple + Thermocouple +
8 IN2+ CHo+ CH2 CHo2+ CH2 MT2+ Monitor 2 CHo+ CH2
Thermocouple + Thermocouple + thermocouple + Thermocouple +
CH1 CH1 CH1 CH1
IN1- H1- H1- H1- H1-
o c Thermocouple - c Thermocouple - c Thermocouple - c Thermocouple -
10 IN2- CH2- CH2 CH2- CH2 MT2- Monitor 2 CH2- CH2
Thermocouple - Thermocouple - thermocouple - Thermocouple -
1 NC NC Unused NC Unused NC Unused NC Unused
Cold junction Cold junction Cold junction Cold junction
12 cJ cJ temperatu.re cJ temperatu.re cJ temperatulre cl temperatu're
compensation compensation compensation compensation
resistor resistor resistor resistor
13 NC NC Unused NC Unused NC Unused NC Unused
Cold junction Cold junction Cold junction Cold junction
14 cJ cJ temperatu-re cJ temperature cJ temperature cJ temperature
compensation compensation compensation compensation >
resistor resistor resistor resistor N
; =
15 IN3+ MT3+ Monitor 3 CH3+ CH3 CH3+ CH3 CH3+ CH3 @
thermocouple + Thermocouple + Thermocouple + Thermocouple + 3
=]
; o
16 IN4+ MT4+ Monitor 4 CH4+ ch4 CH4+ cH4 CH4+ chi4 m
thermocouple + Thermocouple + Thermocouple + Thermocouple + )
Q
H ~
17 IN3- MT3- Monitor 3 CH3- cH3 CH3- cH3 CH3- cH3
thermocouple - Thermocouple - Thermocouple - Thermocouple -
18 IN4- MT4- Monitor 4 CH4- CH4 CH4- CH4 CHA- CH4

thermocouple -

Thermocouple -

Thermocouple -

Thermocouple -

Point />

Do not remove the cold junction temperature compensation resistor from the terminal block.
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(b) L60TCRT4, LE0OTCRT4BW (terminal block for 1/0)

L60TCRT4
RUN | ALM

I ERR.

Terminal L Temperature input Standard control
Indication
number Symbol Name Symbol Name
1 OuUT1 — Unused L1 CH1 Output
2 ouT2 — Unused L2 CH2 Output
3 OuT3 — Unused L3 CHS3 Output
4 ouT4 — Unused L4 CH4 Output
5 COM — Unused COM- Output common
6 NC NC Unused NC Unused
Monitor 1 .
7 IN1 A MT1 A resistance cHia | CH1Resistance
thermometer A
thermometer A
Monitor 2 .
8 IN2 A MT2 A resistance cHza | CH2Resistance
thermometer A
thermometer A
Monitor 1 .
9 IN1 B MT1 B resistance cHig | CH1Resistance
thermometer B
thermometer B
Monitor 2 .
10 IN2 B MT2 B resistance ChHpp | CH2Resistance
thermometer B
thermometer B
Monitor 1 .
17 IN1 b MT1b resistance cHip | CH1Resistance
thermometer b
thermometer b
Monitor 2
CH2 Resist:
12 IN2b MT2 b resistance CH2b esistance
thermometer b
thermometer b
Monitor 3
H3 Resi
13 IN3 A MT3 A resistance CH3 A CH3 Resistance
thermometer A
thermometer A
Monitor 4
CH4 Resist:
14 IN4 A MT4 A resistance CH4 A esistance
thermometer A
thermometer A
Monitor 3 .
15 IN3 B MT3 B resistance cHap | Cf3Resistance
thermometer B
thermometer B
Monitor 4 .
16 IN4 B MT4 B resistance cHap | CH4Resistance
thermometer B
thermometer B
Monitor 3 .
17 IN3 b MT3 b resistance CHap | CH3Resistance
thermometer b
thermometer b
Monitor 4
H4 Resi
18 IN4 b MT4 b resistance CH4 b ¢ esistance

thermometer b

thermometer b
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S Heating-cooling control | Heating-cooling control Mix control Mix control
erm:)na Indication (normal mode) (expanded mode) (normal mode) (expanded mode)
number

Symbol Name Symbol Name Symbol Name Symbol Name
1 oUT1 L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating
output output output output
2 ouUT2 L1C CH1 Cooling L1C CH1 Cooling L1C CH1 Cooling L1c CH1 Cooling
output output output output
H2 Heati H2 Heati
3 ouT3 LoH CH2 Heating L2H CH2 Heating L3 CH3 Output L3 CH3 Output
output output
CH2 Cooli CH2 Cooli
4 ouT4 L2c 00ing L2c 00ing L4 CH4 Output L4 CH4 Output
output output
5 COM COM- Output common COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused NC Unused
CH1 Resistance CH1 Resistance CH1 Resistance CH1 Resistance
! INTA CHTA thermometer A CHTA thermometer A CHTA thermometer A CHTA thermometer A
Monitor 2
H2 Resi H2 Resi H2 Resi
8 IN2 A CHoa | CH2Resistance | ., , | CH2Resistance | ., resistance CHzA | CH2Resistance
thermometer A thermometer A thermometer A
thermometer A
9 IN1B CH1B CH1 Resistance CH1B CH1 Resistance CH1B CH1 Resistance CH1B CH1 Resistance
thermometer B thermometer B thermometer B thermometer B
Monitor 2
CH2 Resist: CH2 Resist: CH2 Resist:
10 IN2B CH2B esisiance | oo esisiance | yro resistance CH2B esisiance
thermometer B thermometer B thermometer B
thermometer B
1" N1 b CH1b CH1 Resistance CH1b CH1 Resistance CH1b CH1 Resistance CH1b CH1 Resistance
thermometer b thermometer b thermometer b thermometer b
) . Monitor 2 )
12 IN2 b CH2 b CH2 Resistance CH2 b CH2 Resistance MT2 b resistance CH2 b CH2 Resistance
thermometer b thermometer b thermometer b
thermometer b
Monitor 3 . . .
13 IN3 A MT3 A resistance CH3 A CH3 Resistance CH3 A CH3 Resistance CH3 A CH3 Resistance
thermometer A thermometer A thermometer A
thermometer A
Monitor 4 ) . .
14 IN4 A MT4 A resistance CHA A CH4 Resistance CHA A CH4 Resistance CHA A CH4 Resistance
thermometer A thermometer A thermometer A
thermometer A
Monitor 3 : . .
15 IN3B MT3 B resistance CH3B CH3 Resistance CH3B CH3 Resistance CH3 B CH3 Resistance
thermometer B thermometer B thermometer B
thermometer B
Monitor 4
CH4 Resist: CH4 Resist: CH4 Resist:
16 IN4 B MT4 B resistance CH4B esisiance | s esisiance | g esisiance
thermometer B thermometer B thermometer B
thermometer B
Monitor 3 . ) .
17 IN3 b MT3 b resistance CH3 b CH3 Resistance CH3 b CH3 Resistance CH3 b CH3 Resistance
thermometer b thermometer b thermometer b
thermometer b
Monitor 4
CH4 Resist: CH4 Resist: CH4 Resist:
18 IN4 b MT4 b resistance CH4 b esISIaNce | ohg b esSISaNCe | opab esistance

thermometer b

thermometer b

thermometer b

thermometer b

89

%o0|g eulLLsL Z°9




90

(c) L60TCTT4BW (terminal block for CT), LEGOTCRT4BW (terminal block for CT)

Terminal Standard control
Indication

number Symbol | Name

1 NC NC Unused
2 CT1 CT1 CT input 1
3 CT1 CT1 CTinput 1
RUN | ALM LeoTCATaBN 4 CT2 CT2 CT input 2

ERR. | HBA
5 CT2 CT2 CT input 2
6 CT3 CT3 CT input 3
7 CT3 CT3 CTinput 3
8 CT4 CT4 CT input 4
9 CT4 CT4 CT input 4
10 CT5 CT5 CT input 5
1 CT5 CT5 CTinput 5
12 CT6 CT6 CT input 6
13 CT6 CT6 CT input 6
14 CT7 CT7 CT input 7
Terminal block Terminal block Terminal block Terminal block 15 cT7 cT7 CTinput 7
for CT for I/O for CT for I/O

16 CT8 CT8 CTinput 8
17 CT8 CT8 CT input 8

18 NC NC Unused




CHAPTER 6 INSTALLATION AND WIRING

(3) Removal and installation of the terminal block

The following shows how to remove and install the terminal block.

(a) Removal procedure
1. Open the terminal cover and loosen the terminal

block mounting screw.

Terminal block
mounting screvN

2. Using the terminal block fixing hole as a supporting

point, remove the terminal block.

(b) Installation procedure
1. Fully insert the projections on the top of the
Terminal block fixing hole terminal block into the terminal block fixing holes of
the module and press the terminal block until it
shaps into place.

2. Open the terminal cover and tighten the terminal

block mounting screw.

Terminal block
mounting screw

&
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6.3 Wiring precautions

92

External wiring that is less susceptible to noise is required as a condition of enabling a highly reliable system and
making full use of the capabilities of the L60TC4.
The following figure shows the wiring precautions.
» Use separate cables with the AC control circuit and the L60TC4's external input signals to avoid the
influence of AC side surges and induction.
» Do not bunch the cables with the main circuit cable, high-voltage cable, or load cables from other than the
programmable controller, or install them close to each other.
Install the cables far apart from high-frequency circuit cable, such as the high-voltage cable and inverter load
main circuit, as much as possible.
This increases the noises, surges, and induction.
» Ground the shield line or shielded cable at one end on the programmable controller side. However,
depending on the external noise condition, it should be grounded externally.
» For conformance of this product with the EMC Directive and Low Voltage Directive, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

MELSEC-L CC-Link IE Field Network Head Module User's Manual



6.4 External wiring

CHAPTER 6 INSTALLATION AND WIRING

The following figure shows the external wiring.

6.4.1 LeoTCTT4

(1) In the temperature input mode

L60TCTT4
i Internal
circuit
Unused <
Z_ Internal
circuit
Object to be
temperature-measured 1
1] (1 Fil B
ilter
_¥
g . — Internal
Fiter L L— circuit
*q v
1
I
ﬁ)i Fiter [~

*1 Use the shielded compensation lead wire.

Point/’

Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold
junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference

may lead to a faulty temperature process value (PV).

Reference junction
l Thermocouple extension wire (OK)

Shielded cable (NG)

L60TCTT4(BW)

>

Cold junction
temperature
compensation
resistor

T— Terminal block

(Ambient) temperature difference l? A: Reference junction of the

thermocouple

B: Cold junction temperature
compensation resistor
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(2) In the temperature control mode

(a) In the standard control

L60TCTT4

- Szl In?ern_al
circuit

- Internal
b Szl circuit

Filter | X

Object to be
controlled

Internal
! circuit

1
Filter ::

Filter

=
T

*1 Use the shielded compensation lead wire.
*2 Use the shielded cable.

Point/’

Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold
junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference
may lead to a faulty temperature process value (PV).

Reference junction
l Thermocouple extension wire (OK) L6OTCTT4(BW)

Shielded cable (NG)

>

Cold junction

temperature

compensation

resistor T— Terminal block
B  A: Reference junction of the

(Ambient) temperature difference R thermocouple

h "' B: Cold junction temperature
compensation resistor
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(b) In the heating-cooling control

L60TCTT4

*2
n - Al I 1
L [ | {L1H | —
- Internal
R4 circuit

*2
r = Al
nterna
3 :Sa circuit
*2
4
i e =
- Internal
3 «Szl circuit
L
*2
r = Al
P [oc] =
Internal
3 tszl circuit
. —
COM-}———4
Heating Cooling 24Vbe
Object to be| "1
controlled A 4 Al ICH1+ . >
L 1] (0 ’TL': Filter | ~__
=
9 Internal
circuit

Filter |~

*1 Use the shielded compensation lead wire.

*2  Use the shielded cable. g 2
- m

— X

Point/’ 2g
Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold 9‘ g
junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference =

«Q

may lead to a faulty temperature process value (PV).

Reference junction
l Thermocouple extension wire (OK) L6OTCTT4(BW)
Shielded cable (NG)

A Cold junction
temperature
compensation
resistor T— Terminal block

. . B  A: Reference junction of the
(Ambient) temperature difference R thermocoujple

h "' B: Cold junction temperature

compensation resistor
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6.4.2 Le0oTCTT4BW

(1) In the temperature input mode

L60TCTT4BW

Internal
circuit

=]

Unused <

Internal
circuit

=

Filter [

Controlled
object

— Internal
circuit

Filter
|
Filter [

Connector

Connector

Unused < CT input circuit

*1 Use the shielded compensation lead wire.

Point/’

Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold
junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference
may lead to a faulty temperature process value (PV).

Reference junction
Thermocouple extension wire (OK) L6OTCTT4(BW)

y  Shielded cable (NG)

A Cold junction
temperature
compensation
resistor T— Terminal block
. . B  A: Reference junction of the
(Ambient) temperature difference N thermocouple

< >

B: Cold junction temperature
compensation resistor
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(2) In the temperature control mode

(a) In the standard control

L60TCTT4BW
<,\P *2
/ ] L1 —
- <_Szl Internal
b circuit
g 1
. : (
] L L4 | 1 internal
- Szl nterna
circuit
4 - — |
COM—|—<
> Current sensor |_|:
> (CT) 24VDC
*1
I Filter [~
Object to be
controlled
) »— Internal
Filter : circuit
I
I
N
Filter |
L Connector
- Connector
*2
= ST Ty
[\,I CT1
= CT input circuit
1
( reTal
CT8
\/ CT8

*1 Use the shielded compensation lead wire.
*2 Use the shielded cable.

Point/’

@ To use the heater disconnection detection function, the CT input channel assignment must be set. Since the CT1 is used
in the loop of CH1 in the above wiring example, set CH1(1) to CT1 CT input channel assignment setting (Un\G264).

@® Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the
cold junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature
difference may lead to a faulty temperature process value (PV).

Reference junction

l Thermocouple extension wire (OK) L60TCTT4(BW)

Shielded cable (NG)

A Cold junction

temperature

compensation

resistor T— Terminal block
. . B  A: Reference junction of the
B (Ambient) temperature difference s thermocouple

h "' B: Cold junction temperature
compensation resistor
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(b) In the heating-cooling control

L60TCTT4BW

=
E

g ) *2
'Y
Jay n
- [ I

zl Internal
circuit

*2
A} = JAS [ 1
pes==il L
p

*2
.

T Ao

7 Internal
circuit

Current 4
sensor
(CT)

Cooling

Heatin
Object to be
controlled

zl Internal
circuit

JALE

’; . ﬂ Intemal
JLE
_AE

Filter

®—1 Internal
circult

Filter

)

Connector|

*2

Connector

9
=

CT input circuit

/-\
(jIO
==
0o |00

*1 Use the shielded compensation lead wire.
*2 Use the shielded cable.

Point/’

@ To use the heater disconnection detection function, the CT input channel assignment must be set. Since the CT1 is used
in the loop of CH1 in the above wiring example, set CH1(1) to CT1 CT input channel assignment setting (Un\G264).

@® Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the
cold junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature
difference may lead to a faulty temperature process value (PV).

Reference junction

Thermocouple extension wire (OK) LBOTCTT4(BW)

y Shielded cable (NG)

A Cold junction
temperature %
compensation
resistor T— Terminal block

B  A: Reference junction of the
thermocouple

B: Cold junction temperature
compensation resistor

(Ambient) temperature difference

g}
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6.4.3 L60TCRT4

(1) In the temperature input mode

L60TCRT4
zl Internal
circuit
Unused <
Z_ Internal
circuit
Object to be
lemperature—measured *1
A F — - L
E :} {: S::g_ Filter | ~__
CH1b
’> CH2AI ™| Fiter [ ' InFern'aI
ICH2 B—] — — circuit
*1 ICH2 b I
' .
CH4 A—j . —
| : oha B— Filter |
ICH4 b

=

*1 Use the shielded cable.

714010917 €9
Buuim |euseixg 9
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(2) In the temperature control mode

(a) In the standard control

L60TCRT4

S

L1 1

=] | e
—

Y

(4]
v Internal
circuit
—{COW}———

olw

Internal
circuit

( CH2ZA™ Fijter [

A 7 cH1A— —
I | Filter
= Rl
Object to be VAR ~ |
controlled
~—

CH4 A—] } —
} o B—| Filter |
’ CH4 b

I

*1 Use the shielded cable.
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(b) In the heating-cooling control

L60TCRT4
*1
? SR
, T —
*Sa Internal
- circult
*1
r \A \
a i [ LiC] 7 | internal
nterna
p tsa circuit
q
*1
o n Mo
| | L2t | - Internal
1 <-Sz| circuit
q
*1
4
] I Lzc} 7 1 internal
- nterna
3 «Sa circuit
ol - — |
—comt——-
24VDC
Heating Cooling *q
A fay - T D N
CHIA—| & —
L @E :} “ ::11 E_ Filter | ~__
Object to be| L & lgitl%m?l
controlled *1
4
, ] cH2PT Fiter [
] CH2b

*1 Use the shielded cable.

101

71401097 €9
Buum [eussixa v'9




6.4.4

L60TCRT4BW

102

(1) In the temperature input mode

*1

L60TCRT4BW
Z_ Internal
! | circuit
Unused <
d Internal
I | circuit
*1
A /\—;r y
CH1 A | i [
E :} “ e | Fiter [~
CH1b
Cogtroltled VA
objec |
S CH2 A Filter 7 In?ern.al
CH2 B— — — circuit
*q ICH2 b [
' L
CH4 A— . —
} Cha B— Filter |
ICH4 b
4:
Unused

Use the shielded cable.

CcT8

CT input circuit
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(2) In the temperature control mode

(a) In the standard control

L60TCRT4BW

[ L1 1 — |
:Sa Internal
circuit
—
* Y

;

(14 ] -
zl Internal
! | circuit
Current sensor F@E—‘

> (CT . 24vDC

_ A JA) - A — —
i B 1 i b:} g_ Filter [~
b 1] {1
H1
Object to be| [VA— ~ | b
controlled | [ °
L
~_

Internal

Filter N
circuit

CHAA— —
Fil
| : Cha B— itter |
CH4 b

*1

CT2 CT input circuit

*1 Use the shielded cable.

Point/

To use the heater disconnection detection function, the CT input channel assignment must be set.

Since the CT1 is used in the loop of CH1 in the above wiring example, set CH1(1) to CT1 CT input channel assignment

setting (Un\G264).
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(b) In the heating-cooling control

L60TCRT4BW

Current
sensor
(CT)

¥ 5
4

A T

- | I

Internal
circuit

=]

Cooling

9) *1
'y
n A}
-M

—LCl——

24VDC

e
L (oA | —
' ﬁﬂ e

7 Internal
circuit

zl Internal
circuit

Heating

CH1 A |

Filter

CH1 B—

Object to be

controlled

*1

CH1 b)

ICH2 A—
ICH2 B—
CH2 b

Filter

} Internal
circuit

Connector
Connector

i

o
=

1=

io
=
NN

CT input circuit

d
EE

*1 Use the shielded cable.

Point/’

To use the heater disconnection detection function, the CT input channel assignment must be set.
Since the CT1 is used in the loop of CH1 in the above wiring example, set CH1(1) to CT1 CT input channel assignment
setting (Un\G264).
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6.5

example for three-phase heater

CHAPTER 6 INSTALLATION AND WIRING

Heater disconnection detection wiring and setting

The following figure shows a wiring and setting example to detect a three-phase heater disconnection by using the

heater disconnection detection function.

L60TCTT4BW
L60TCRT4BW

L1

L2

L3

L4

Object to be
controlled

COM-

CHA1

CH2

CH3

CH4

CT1

CT1

CT2

To three-phase heater (used in CH2 loop)

To single-phase heater (used in CH3 loop) {

To single-phase heater (used in CH4 loop) {

Unused

CT2

CT3

CT3

CT4

CT4

— CT5

— CT5

CT6

CT6

CT7

CT7

CT8

CT8

Three-phase heater disconnection detection is executed by measuring the currents of two of the three cables.

In the above wiring example, set CTO CT input channel assignment setting (Un\G264 to Un\G271) as indicated below.

CT input Buffer memory address Set value
CT1 Un\G264 1
CT2 uUn\G265 1
CT3 uUn\G266 2
CT4 Un\G267 2
CT5 Un\G268 3
CT6 Un\G269 4
CT7 un\G270 0
CT8 un\G271 0
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6.6 Unused Channel Setting
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When no temperature sensor is connected to a channel, the L60TC4 performs upscale processing for the channel.
Therefore, when a temperature sensor is not connected to a channel where no temperature control is performed, the
module determines that the temperature process value (PV) has exceeded the temperature measurement range for
the input range, and the ALM LED blinks.

Once the unused channel setting is configured, no alert will occur for a channel where a temperature sensor is not
connected. To prevent faulty alert detection, configure the unused channel setting.

(1) Setting method
Set a value in CHO unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157).
For details on the setting, refer to the following.
[~ 7 Page 376, Appendix 2 (35)
The following table shows the relationship between the setting value and control status.

Control status
Set value - -
PID control Temperature judgment Alert judgment
0: Use The controls are performed.
' (However, it depends on other setting status.)
1: Unused The controls are not performed.

Even if the unused channel setting is configured, the sampling cycle does not change.



CHAPTER 7 VARIOUS SETTINGS

CHAPTER 7 vARIOUS SETTINGS

This chapter describes the setting procedures of the L60TCA4.

Point />

After writing the contents of the new module, switch setting, parameter setting and auto refresh setting into the CPU module,
reset the CPU module, switch STOP — RUN — STOP — RUN, or turn off and on the power, to enable the setting contents.

7.1 Addition of Modules

Add the model name of the L60TC4 to use on the project.

(1) Addition procedure

Open the "New Module..." window.

O Project window => [Intelligent Function Module] => Right-click = [New Module...]

New Module g|
Module Selection
Maodule Type |Temperature Caontral Module ﬂ
Madule Name |LeOTCTT4 |

Maunk Pasition

Mounted Slat Mo, |0 _|::| Acknowledge I/0 Assignment

Iv Specify start 2 address | 0010 {H) 1 Module Occupy [16 points]

Title Setting
Title

(a4 | Cancel

Item Description
Module Type Set "Temperature Control Module".
Module Selection
Module Name Select the module name to connect.
Mounted Slot No. Set the slot No. where the module is connected.

o The start I/O number (hexadecimal) of the target module is set
Mount Position

Specify start XY address according to the mounted slot No.. An arbitrary start /O number can
be also set.
Title Setting Title Set an arbitrary title.
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7.2 Switch Setting

Configure settings such as the output setting at CPU stop error and the control mode selection which are used in each

channel.

(1) Setting method
Open the "Switch Setting" window.

O Project window => [Intelligent Function Module] = Module name => [Switch Setting]

(a) When using the L60TC4 as a temperature input module

Select "Temperature —»
Input Mode".

Switch Setting 0010:L60TCTT4

* fi'emperature Input Maod:

" Temperature Control Mode

Temperature Control Mode Setting

Cutpuk Setking ab CPU Stop Ervaor

cH1
cHe
H3
cH4

ZH Cutpuk Setting at CPU Stop Error

M:CLEAR.
0;CLEAR
M:CLEAR
D:CLEAR

Control Mods Selection

Setting Change Rate Limiter Setting

Control Qutput Cvcle Unit Selection Setting

Auto-setting at Input Range Change

|D :Disable

Sampling Cycle Selection

=

|:500ms

{Caution)

=

This dialog setting is linked to the Switch Setting of the PLC parameter.

Default value will be shown in the dislog

If the Switch Setting of the PLC parameter contains an out-of-range value.

Ok Cancel |

Item Description Set value Reference
Set this item to change data of the
Auto-setting at | related buffer memory automatically )
) ) « 0: Disable Page 234,
Input Range when the input range is changed so ]
. . * 1: Enable Section 8.3.3
Change that an error outside the setting range
does not occur.
Sampling
. * 0: 500ms (default value) Page 117,
Cycle Select the sampling cycle. i
. *1:250ms Section 8.1.2
Selection”!
*1 Immediately after the setting is changed, a set value discrepancy error (error code: 0O0OEY) occurs. To clear the set

value discrepancy error, turn off, on, and off Set value backup instruction (Yn8).
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CHAPTER 7 VARIOUS SETTINGS

(b) When using the L60TC4 as a temperature control module

Switch Setting 0010:L60TCTT4

Select "Temperature —»
Control Mode".
Temperature Contral Mode Setting
Dutpuk Setking at CPU Stop Error
ZH Cutpuk Sething at CPU Stop Error
CH1 0:CLEAR
Hz CLEAR,
H3 mCLEAR.
CH4 CLEAR.
Control Mode Selection
|D:Standard Control j
Setting Change Rate Limiter Setting
|D:Temperature RisejTemperature Drop Batch Setting j
Control Output Cycle Unit Selection Setting
|D:ls Cyile ﬂ
Auto-setting at Input Range Change:
|D:D\sable j
Sampling Cycle Selection
|0:500ms |
{Caution}
This dialog setting is linked ko the Switch Setting of the PLC parameter,
Default value will be shown in the dislog
if the Switch Setting of the PLC parameter contains an out-of-range value.
(o4 Cancel |
Item Description Set value Reference
Set whether to hold or clear the transistor output status
Output Setting at P ] * 0: CLEAR (default value) Page 128,
CPU Stop Error when a CPU stop error occurs or when a CPU module is 1- HOLD Section 8.2.2
P switched from RUN to STOP. ' -
+ 0: Standard Control
* 1: Heating/Cooling Control (Normal
Control Mode Mode) . ) Page 126,
. Set the control mode. + 2: Heating/Cooling Control (Expanded )
Selection”™ Section 8.2.1
Mode)
* 3: Mix Control (Normal Mode)
* 4: Mix Control (Expanded Mode)
» 0: Temperature Rise/Temperature Dro
Setting Change Select "batch" setting or "individual" setting for the Batch spettin P P Page 155,
Rate Limiter variation limiter set value at temperature rise and drop 9 ) Section
] . o * 1: Temperature Rise/Temperature Drop
Setting when setting the variation of the set value (SV). . . 8.2.10
Individual setting
Control Output
Cycle Unit Select 0.1s or 1s as a unit for the cycle of turningonand | « 0: 1s cycle (default value) Page 140,
Selection off the transistor output. +1:0.1s cycle Section 8.2.6
Setting”™
. Set this item to change data of the related buffer
Auto-setting at . ) . .
Inout Ranae memory automatically when the input range is changed « 0: Disable Page 234,
u
C}:)ange g so that an error which is out of the setting does not * 1: Enable Section 8.3.3

occur.

Sampling Cycle

Selection™

Select the sampling cycle.

+» 0: 500ms (default value)
» 1: 250ms

"1

Immediately after the setting is changed, a set value discrepancy error (error code: 0OOE) occurs. To clear the set

value discrepancy error, turn off, on, and off Set value backup instruction (Yn8).
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7.3

Set the parameter for each channel.

Parameter Setting

By setting parameters here, the parameter setting is not required on a program.

(1) Setting method
Open the "Parameter" window.

1. start up "Parameter” on the Project window.

O Project window => [Intelligent Function Module] => Module name => [Parameter]

& 0010:L60TCTT4[]-Parameter

Control Mode: Standard Contral

Clear Value for
Gray Cells button

Pull-down list type

| Clear Value for Gray Cells | T Set the value of unnecessary items for control mode ko 0,
r! I

Irem
~| Basic setting

Input range

Set value (S setting
thnused channel setfing o

Conversion enable/disable sattinE
~| Control basic parameter settin
Proportional band (F)

—, Control detail parameter
setting
Forwardfreverse action setting

CHL

CHZ

Set the temperature conversion system.

Z:Thermocouplek, Measured
Temperature RangeiD ko 1300

i

ed

2:Thermocouplek, Measured
Temperature Range(0 ko 1300
oc

iUsed

:Enable

CH3

2 Thermocouplek, Measured
Temperature Range(0 to 1300
oc

0;Used

0:Enable

CH+

Z:Thermocouplek, Measured
Temperature RangeiD ko 1300
o

O;Used

0:Enable

ture adjustment control automatically by merely setting the PID constants

setting/Heating control 30 % 3.0% 3.0% 30 %
proportional band setting (Ph)

ngt:'r'?gg proportional band (PQ) 0.0 % 0.0 % 0.0 % 0.0 %
Inkegral kime (1) setting 240 5 240 5 240 5 240 5
Derivative time (L) setting &0s &0 s 60s &0s
Contral autput cyele

setting/Heating contral autput 30s 30s 30s 30s
cycle setking,

Contral response parameter 0:Slow 0:Slow 0:Slow 0:Slow
Stop Made Setting 1:Monitor 1:Monikor 1:Maonitar 1:Monitor
PIC continuation Aag 0:5kop

The QB4 TCTT{BW) allows you to set the temperature measurement ranges which meet the operating
temperatures of the above thermocouples.

1:Reverse Action

LiReverse Action

LiReverse fction

Uppet limit setting limiter 1300 C 1300 C 1300
Lowser limit setting limiter oc oc oc oc
Setting change rate limiter or
(S.reatt:’ng :h;-::ge”;aege limiter 0.0 % 0,0 % 0.0% 0.0 %
peral

Text box type Setting change rate limiter q . N N .
{Temperature drop) 0.0 % 0.0% 0.0% 0.0 %
Sensot correction value setting 0.00 % 0.00 % 0.00 % 0.00 %
Primary delay digital filker setting | 0= Os Os 0s
Upper limit output limiter/Heating 00,0 % 100.0% 1000 % 00,0 %

upper limit output limiter

Used to specify as unused the channels where temperature contral will not be performed and temperature sensors will not be connected.

2. Click Clear ¥alue for Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

3. Double-click the item to change the setting, and enter the setting value.
* Items to select from a pull-down list
Double-click the item to set to display the pull-down list. Select the item.
* Items to enter in a text box
Double-click the item to set, and enter the value.

If writing is performed without setting unnecessary items for the mode set on Switch Setting to 0, a write data error (error
code: O0OO2y) may occur.

For details on setting values, refer to the following.
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CHAPTER 7 VARIOUS SETTINGS

Operation L.
Setting item Reference
mode
Input range Page 345, Appendix 2 (12)
Conversion enable/disable setting Page 402, Appendix 2 (75)
Sensor correction value setting Page 363, Appendix 2 (21)
Primary delay digital filter setting Page 365, Appendix 2 (24)
Process value (PV) scaling function enable/disable setting Page 405, Appendix 2 (80)
Process value (PV) scaling lower limit value
Page 406, Appendix 2 (81)
Process value (PV) scaling upper limit value
Cold junction temperature compensation selection Page 384, Appendix 2 (49)
Temperature - - :
Process alarm alert output enable/disable setting Page 387, Appendix 2 (53)
Input Mode

Process alarm lower lower limit value

Process alarm lower upper limit value

Process alarm upper lower limit value

Process alarm upper upper limit value

Page 388, Appendix 2 (54)

Rate alarm alert output enable/disable setting

Page 389, Appendix 2 (55)

Rate alarm alert detection cycle

Page 389, Appendix 2 (56)

Rate alarm upper limit value

Rate alarm lower limit value

Page 390, Appendix 2 (57)
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Operation

mode Setting item Reference
Input range Page 345, Appendix 2 (12)
Set value (SV) setting Page 354, Appendix 2 (14)
Unused channel setting Page 376, Appendix 2 (35)
Proportional band (P) setting/Heating control proportional band setting
(Ph) Page 355, Appendix 2 (15)
Cooling proportional band (Pc) setting
Integral time (1) setting Page 357, Appendix 2 (16)
Derivative time (D) setting Page 357, Appendix 2 (17)
Control output cycle setting/Heating control output cycle setting Page 364, Appendix 2 (23)
Control response parameter Page 366, Appendix 2 (25)
Stop Mode Setting Page 353, Appendix 2 (13)
PID continuation flag Page 381, Appendix 2 (43)
Forward/reverse action setting Page 371, Appendix 2 (30)
Upper limit setting limiter
Page 372, Appendix 2 (31)

Lower limit setting limiter
Setting change rate limiter or Setting change rate limiter (Temperature

Temperature rise) Page 369, Appendix 2 (28)

control mode

Setting change rate limiter (Temperature drop)

Sensor correction value setting

Page 363, Appendix 2 (21)

Primary delay digital filter setting

Page 365, Appendix 2 (24)

Upper limit output limiter/Heating upper limit output limiter

Lower limit output limiter

Page 360, Appendix 2 (19)

Output variation limiter

Page 362, Appendix 2 (20)

Adjustment sensitivity (dead band) setting

Page 363, Appendix 2 (22)

Self-tuning setting

Page 399, Appendix 2 (72)

Temperature conversion setting

Page 403, Appendix 2 (76)

Cooling method setting

Page 404, Appendix 2 (77)

Cooling upper limit output limiter

Page 360, Appendix 2 (19)

Cooling control output cycle setting

(
(
(
(

Page 364, Appendix 2 (23)

Overlap/dead band setting

Page 404, Appendix 2 (78)

Process value (PV) scaling function enable/disable setting

Page 405, Appendix 2 (80)

Process value (PV) scaling lower limit value

Process value (PV) scaling upper limit value

Page 406, Appendix 2 (81)

Derivative action selection

Page 407, Appendix 2 (83)
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Operation L.
mode Setting item Reference
Simultaneous temperature rise group setting Page 407, Appendix 2 (84)
Simultaneous temperature rise AT mode selection Page 409, Appendix 2 (87)
Setting change rate limiter Unit time setting Page 411, Appendix 2 (89)
Peak current suppression control group setting Page 412, Appendix 2 (90)
Automatic backup setting after auto tuning of PID constants Page 378, Appendix 2 (37)
Cold junction temperature compensation selection Page 384, Appendix 2 (49)
Alert 1 mode setting to Alert 4 mode setting Page 386, Appendix 2 (52)
Alert set value 1 to Alert set value 4 Page 358, Appendix 2 (18)
Alert dead band setting Page 379, Appendix 2 (38)
Number of alert delay Page 379, Appendix 2 (39)
Loop disconnection detection judgment time Page 374, Appendix 2 (33)
Loop disconnection detection dead band Page 375, Appendix 2 (34)
Temperature Heater disconnection alert setting Page 373, Appendix 2 (32)

Control Mode

Heater disconnection/output off-time current error detection delay count

Page 380, Appendix 2 (40)

Heater disconnection compensation function selection

Page 381, Appendix 2 (44

AT Bias

Page 370, Appendix 2 (29

Auto tuning mode selection

Page 385, Appendix 2 (51

Temperature rise completion range setting

Temperature rise completion soak time setting

Page 381, Appendix 2 (42

Transistor output monitor ON delay time setting

)
)
)
Page 380, Appendix 2 (41)
)
)

Page 382, Appendix 2 (45

Resolution of the manipulated value for output with another analog
module

Page 384, Appendix 2 (48)

CT monitor method switching

Page 382, Appendix 2 (46

CTO CT input channel assignment setting

CTO CT selection

Page 392, Appendix 2 (60

CTO Reference heater current value

)
Page 391, Appendix 2 (59)
)
)

Page 393, Appendix 2 (61

CTO CT ratio setting

Page 393, Appendix 2 (62)

4. When using CH2 to CH4, follow the step 3 described earlier.
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7.4 Auto Refresh

Buffer memory data can be transferred to specified devices using this function.
By using this auto refresh setting, reading or writing is not required on a program.

(1) Setting method
Open the "Auto_Refresh" window.

1. start "Auto_Refresh" on the Project window.

O Project window => [Intelligent Function Module] = Module name => [Auto_Refresh]

2. Click the item to set, and enter the auto refresh target device.

{F 0010:L60TCTT4[]-Auto_Refresh

Display Fiter  [Display Al |

Ikem CH1 CHz2 CH3 CH4

- Fransfer fo (PU :The data of the buffer memory is transmitted to the specified device, 1

Error code

Temperature process walue (PY)

Manipulated walue (M)

Transistar output flag

Alert definition

Manipulated value

(M) Heating-side manipulated

walue (Myh) For ather analag

module oukput

Temperature rise judgment flag
Set walue (3W) monitor

AT Simultaneous temperature rise
parameter calculation Flag

Salf_kiimine Flam

|

i€

The data of the buffer memory is transmitted ko the specified device.

7.5 Auto Tuning

For how to execute auto tuning, refer to the following.
[ Page 144, Section 8.2.7 (5)

7.6 Sensor Correction

For how to execute sensor correction, refer to the following.
[ 7 Page 223, Section 8.3.2
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CHAPTER 8 FuncTIONS

This chapter explains the details of the L60TC4 functions and how to set each function.
For details on I/0 signals and the buffer memory, refer to the following:

« Details of I/O signals ((_ 5 Page 323, Appendix 1)
+ Details of the buffer memory ((Z_=— Page 334, Appendix 2)

Point/’

For the functions indicated with the icons and (il  or with , the following terms are used,

unless otherwise specified.
» Proportional band (P): includes heating proportional band (Ph) and cooling proportional band (Pc)
* Manipulated value (MV): includes manipulated value for heating (MVh) and manipulated value for cooling (MVc)
» Manipulated value (MV) for output with another analog module: includes manipulated value of heating (MVh) for
output with another analog module and manipulated value of cooling (MVc) for output with another analog module
Transistor output: includes heating transistor output and cooling transistor output
Upper limit output limiter value: includes heating upper limit output limiter value and cooling upper limit output
limiter value
Control output cycle: includes heating control output cycle and cooling control output cycle
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8.1 Temperature Input Mode

The L60TC4 can be used as a temperature input module using this function.

Input from temperature sensor

L60TC4

(1) Setting method
Set the L60TC4 to the temperature input mode on Switch Setting. ([Z 7 Page 108, Section 7.2)

L) Project window => [Intelligent Function Module] => Module name => [Switch Setting]

e
" Temperature Control Mode

Temperature Control Mode Setting

Fuwakra ik Sabkina 2k CO0L Shan Eevoe

(2) Precaution

When resolution is "1", the temperature process value (PV) of the L60TC4 is rounded off from the actual
temperature.

El When the actual temperature is 1299.5°C, the temperature process value (PV) of the L60TC4 is 1300°C.

To measure temperature by every 0.1°C, set resolution to "0.1". ([ Page 345, Appendix 2 (12))
Note that the temperature process value (PV) is not rounded off for the process alarm and rate alarm.

((_= Page 121, Section 8.1.3 (1) (d), Page 123, Section 8.1.3 (2) (d))
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8.1 .1 Conversion enable/disable function

Temperature
Input

Temperature conversion can be enabled or disabled for each channel using this function. By disabling unused
channels, unnecessary disconnection detection or alert output can be prevented.

(1) Setting method

Set "Conversion enable/disable setting " to "0: Enable".

'S Project window > [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1

-| Basic setting Set the temperature cc
Z:Thermocouplek. z
Input range Measured Temperature I
Range(d to 1300 C) R
Sek value (SY) setting 0c 0
Unused channel setting 0:Used 0
Conversion enable/disable | 1:Disable -1
-| Control basic parameter setting FME

Proportional band (P 1:Disable
B . R B Py S | N1 2

8.1.2 Temperature conversion method

Temperature
Input

In the L60TC4, a measured value is stored into CHO Temperature process value (PV) (Un\G9 to Un\G12) in every
sampling cycle. In addition, the use of the primary delay digital filter smoothens the temperature process value (PV),
and its drastic change can be absorbed.

(1) Sampling cycle
A sampling cycle can be selected from 250ms or 500ms.

(a) How to set the sampling cycle
Select a sampling cycle on "Sampling Cycle Selection".

apo Induj ainjesadwa] |'Q

'S Project window => [Intelligent Function Module] => Module name => [Switch Setting]

uoIouNy 8|gesIp/a|qeus UoISISAUOD) |'|'8

Sampling Cycle Selection

|0:500ms |

This L. -
Default value will be shown in the dialog
if the Switch Setting of the PLC parameter contains an out-of-range value,

oK | Cancel |

(b) How to check the sampling cycle

The selected sampling cycle can be checked in Sampling cycle monitor (Un\G788).
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(2) Primary delay digital filter

The primary delay digital filter smoothens extreme noise before outputting the temperature process value (PV).

When the primary delay
digital filter is not set

When the primary delay
digital filter is set

Temperature
process value (PV)

A

Temperature
process value (PV)

A

Time

v

s

v

Time

For the primary delay digital filter, set the time until the temperature process value (PV) changes by 63.3% (time

constant).

When the primary delay
digital filter is not set

When the primary delay
digital filter is set

Temperature 4

process value (PV)

Time

Temperature 1
process value (PV)

v

63.3%

v

Time

Y

LCHI:] Primary delay digital filter setting
(Un\G48, Un\G80, Un\G112, Un\G144)
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(a) How to set the primary digital filter

In "Primary delay digital filter setting", set the time until the temperature process value (PV) changes by 63.3%
(time constant).

e Project window > [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1

_, Control detail parameter The QB4TCTT{BW) allo

setting meet the operating te

Farward/reverse action setking 1:Reverse Ackion 1

Upper limit setting limiter 1300 C 1

Lowser limit setting limiter nc [
Setting change rate limiter or

Setting change rate limiter 0.0 % [

{Temperature rise)
Setting change rate limiter

{Temperature drop) 1L 1
Sensor correction value setking 0,00 %% L
FPrimary defay digital fifter 3 i

[PPSRV VS [N SR A TR TN P K

E' When 3(3s) is set in "Primary delay digital filter setting"
The change shown below will happen if the Temperature process value (PV) changes from 250°C to
260°C under the condition where 3(3s) is set in "Primary delay digital filter setting".

the temperature input value reached 260.0°C.

- Temperature input value —— Measured temperature value(PV)
262.0
£ 260.0
(]
=}
T 258.0
5
2 256.0 %
g o
2 2540 2
5 / g 3
2 2520 ER
% o o
= g £
250.0 €3
3 =
0 3 Elapsed time (s) o3
S s
s =
The temperature reaches 256.3°C which is 63.3% of the temperature process value (PV) three seconds after g %
]
3
@
=
o
o
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8.1.3 Alert output function

Temperature
Input

An alert can be output when the temperature process value (PV) meets the condition set in advance using this
function. Use this function to activate danger signals of devices or safety devices.
There are two types of alert: process alarm and rate alarm.

(1) Process alarm
An alert occurs when the temperature process value (PV) reaches the process alarm upper upper limit value or
more, or the process alarm lower lower limit value or less.
The alert is cleared when the process value reaches a value less than the process alarm upper lower limit value,
or a value more than the process alarm lower upper limit value. An alert is not cleared even by resetting the error
or switching to the setting mode.

(a) Checking the alert occurrence

When an alert occurs, CHO Alert occurrence flag (XnC to XnF) turns on, and the ALM LED turns on.
In CHO Alert definition (Un\G5 to Un\G8), whether it is an upper limit alert or lower limit alert can be checked.

(_=Page 336, Appendix 2 (3))

(b) Checking the alert clearance

CHO Process alarm upper limit (b2 of Un\G5 to Un\G8) or CHO Process alarm lower limit (b3 of Un\G5 to
Un\G8) becomes 0 (OFF). Also, CHO Alert occurrence flag (XnC to XnF) turns off, and the ALM LED turns off.

Point />

In CHO Alert occurrence flag (XnC to XnF) and on the ALM LED, the alert is not cleared when an alert other than the
process alarm is occurring.

e \\Varning output range section

Temperature —— Out of warning output range section
) Included

Warning

occurrence/"
Upper upper
limit value

Upper lower
limit value

\\l/‘Varning clearance

Temperature
process —

value (PV)

.
.
H
)
T
.
.
.
. Warning

Lower upper . / clearance
j
|
.

h
J
.
h
|
.
j
.

limit value

Lower lower
limit value

Warning \:\

occurrence

ON Time

CHI Process alarm upper L}L—} :

limit (b2 of Un\G5 to Un\G8) A

D D oN
CHI Process alarm lower ~ OFF ¥ s \ .
limit (b3 of Un\G5 to Un\G8) o 0 S S
UON N SUON
CHO Alert output flag OFF & % ) ’
(XnC to XnF)
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(c) How to set process alarm
Set "Process alarm alert output enable/disable setting" to "0: Enable". Then, set the lower lower limit value,
lower upper limit value, upper lower limit value, and upper upper limit value of the process alarm.

e Project window > [Intelligent Function Module] => Module name => [Parameter]

Item

Frocess alarm alert oufpot
enable  disable settig

Process alarm lower lower limit
value

Process alarm lower upper limit

walle 100 C 1
Process alarm upper lower limit

vl Q00 C 9
Process alarm upper upper limik 1000 ¢ 1

value

(d) Precaution
When resolution is "1", the temperature process value (PV) of the L60TC4 is rounded off from the actual
temperature. For the process alarm also, the temperature process value (PV) rounded off from the actual
temperature determines the alert occurrence.
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(2) Rate alarm

The temperature process value (PV) is monitored every rate alarm alert detection cycle. An alert occurs when the
change from the previous monitoring is greater than the rate alarm upper limit value, or smaller than the rate
alarm lower limit value. The rate alarm is helpful to monitor the change of the temperature process value (PV) in a
limited range.

PV Present value - PV Previous value > Rate alarm upper limit value
PV Present value - PV Previous value < Rate alarm lower limit value

The alert is cleared when the temperature process value reaches within the range of the formulas above. An alert
is not cleared even by resetting the error or switching to the setting mode.

(a) Checking the alert occurrence

While the rate alarm is occurring, CHO Alert occurrence flag (XnC to XnF) turns on, and the ALM LED turns
on."

In CHO Alert definition (Un\G5 to Un\G8), whether it is an upper limit alert or lower limit alert can be checked.

("= Page 336, Appendix 2 (3))

*1 The ALM LED prioritizes the detection of other errors for which the ALM LED flashes (such as the detection of loop
disconnection).

(b) Checking the alert clearance

CHO Rate alarm upper limit (b4 of Un\G5 to Un\G8) or CHO Rate alarm lower limit (b5 of Un\G5 to Un\G8)
becomes 0 (OFF). Also, CHO Alert occurrence flag (XnC to XnF) turns off, and the ALM LED turns off.

Point/’

In CHO Alert occurrence flag (XnC to XnF) and on the ALM LED, the alert is not cleared when an alert other than the rate
alarm is occurring.
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Rate alarm Temperature
warning process
detection value (PV)
Temperature 4 eriod
process <P >
value (PV)
/
Rate alarm \ \ | .
warning ! ' ' v Time
Change of , detection ! ' I
temperature | Period .
process value
(PV) (°C)
______________________________________ Rate alarm
limit
Change of upper
/temperature value
process
value (PV)
_____________________________________ Rate alarm
lower limit
value
LON ! : . Time
CHO Rate alarm upper limit OFF I
(b4 of Un\G5 to Un\G8) / . .
! \ON !
CHO Rate alarm lower limit  OFF ! 1
(b5 of Un\G5 to Un\G8) . /
. ON ON |
CHO Alert output flag OFF “d <

(XnC to XnF)

(c) How to set rate alarm @
Set "Rate alarm alert output enable/disable setting" to "0: Enable". Then, set the alert detection cycle, upper : p
limit value, and lower limit value of the rate alarm. gSD

Qg
[ —
'®) Project window > [Intelligent Function Module] => Module name => [Parameter] -g’ 5
==
T
Ttem CH1 3 S
Rate afarm afert ovfput — . S §
enabie,/ disable setting SiENAtE 2

Rate alarm alert detection cycle 1 Times

Rate alarm upper limit value 200 C

Rate alarm lower limit value

1inc

(d) Precaution
When resolution is "1", the temperature process value (PV) of the L60TC4 is rounded off from the actual
temperature. For the rate alarm also, the temperature process value (PV) rounded off from the actual
temperature determines the alert occurrence.
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El A setting example of the rate alarm upper limit value and lower limit value to monitor that the temperature
process value (PV) is rising within the specified range

Change of
temperature

process value o
(PV) (*C) 4 Rate alarm upper limit value

20.0C

10.0°C

b\

Rate alarm lower limit value

Time

El A setting example of the rate alarm upper limit value and lower limit value to monitor that the temperature
process value (PV) is falling within the specified range

Change of b
temperature
process value
(PV) (°C)

Rate alarm upper limit value
-10.0°C

-20.0°C X

Rate alarm lower limit value

Time

El A setting example of the rate alarm upper limit value and lower limit value to monitor that the temperature
process value (PV) is changing within the specified range

Change of b
temperature
process value
(PV) (°C)
Rate alarm upper limit value
10.0°C
0
-10.0°C
b\
Rate alarm lower limit value

Time
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8.2 Temperature Control Mode

The L60TC4 can be used as a temperature control module using this function.

+ Standard control (heating)
Input from temperature sensor Eﬁ
&

L60TC4 4 >

Control output (heating) » rmw

Heater
 Heating-cooling control (heating and cooling)
Input from temperature sensor
L60TC4
Cooling
equipment
Control output (cooling) > )

Control output (heating) » rmw

Heater

8po [04jUu0D) aunesadwa] Z'g

(1) Setting method
Set the L60TC4 to the temperature control mode on Switch Setting. ((__ s Page 108, Section 7.2)

'®) Project window => [Intelligent Function Module] => Module name => [Switch Setting]

Input Maode Selection
" Temperature Inpuk Mode

(s Temperature Control Mods:

Temperature Control Mode Setting

“wibnnk Sabkina ak TR Skan Frenr
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8.2.1 cControl Mode Selection Function

Standard

A control mode can be selected using this function.
This section explains selectable control modes of the L60TCA4.

(1) Standard control and heating-cooling control

There are two types of control modes in the L60TC4: standard control and heating-cooling control.

(a) Standard control
The control method is either one of heating (reverse action) or cooling (forward action). When the control
method is heating, of a heater for example, cooling is controlled by simply turning off the heating. When the
control method is cooling, of cold water for example, heating is controlled by simply turning off the cooling.

(b) Heating-cooling control
The control method is both heating and cooling. To heat up the target subject, its heating mean is turned on,
and its cooling mean is turned off. To cool down the target subject, its heating mean is turned off, and its cooling
mean is turned on.

(2) Selectable control mode
A control mode can be selected from five modes.
Select the control mode on Switch Setting.
For details on the setting method, refer to the following.
[ 7 Page 108, Section 7.2

Control mode Contents Number of controllable loops

Standard control Performs the standard control of four channels Standard control 4 loops

Heating-cooling control

Performs the heating-cooling control. CH3 and CH4 cannot be used. Heating-cooling control 2 loops
(normal mode)

Heating-cooling control | Performs the heating-cooling control. The number of loops is expanded ) )
Heating-cooling control 4 loops

(expanded mode) using an output module and others in the system.

Mix control Performs the standard control and the heating-cooling control. CH2 cannot Standard control 2 loops
(normal mode) be used. Heating-cooling control 1 loop
Mix control Performs the standard control and the heating-cooling control. The number Standard control 2 loops
(expanded mode) of loops is expanded using an output module and others in the system. Heating-cooling control 2 loops

Control for each channel is as follows.

Standard Heating-cooling control Mix control
Channel
control Normal mode Expanded mode Normal mode Expanded mode
Heating-cooling Heating-cooling Heating-cooling ) )
CH1 Standard control Heating-cooling control
control control control
Heating-coolin Heating-coolin . .
CH2 Standard control J 9 g 9 - Heating-cooling control 2
control control
. Heating-cooling
CH3 Standard control 1 » Standard control Standard control
control
. Heating-cooling
CH4 Standard control - * Standard control Standard control
control

*1 Only temperature measurement using a temperature input terminal can be performed. ({__= Page 212, Section 8.2.23)
*2 Heating-cooling control is performed using an output module in the system. ((__5 Page 127, Section 8.2.1 (3))
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CHAPTER 8 FUNCTIONS

(3) Expanded mode
In the heating-cooling control (expanded mode) or the mix control (expanded mode), the number of loops for
heating-cooling control can be expanded using an output module and others in the system. To use an expanded
mode, construct a system such as the one shown below.

CPU
module L60TC4 4 CtheIs
Buffer memory - N
Temperature ot e CHA Input from the temperature sensor
process CHO Temperature : kil | Input from the temperature sensor
Jalue (PV) | process value (Pv) | CH2 |4 CH2 [ ]
- (Un\G9, Un\G10, CH3 |« CH3
) Un\G11, Un\G12) < ona ¢ Heating Cooling Heating Cooling
M\laal'}lf:lfilfd CH4 l}/éarnr:gglﬁarggd('\\;l?/lld? CH4 control control |~ 777 control control
CH1
PID heating CHOManipulated >
operation (MVh) _|value for heating (Mvh)| CH2 I> Object to be controlled | Heating Object to be controlled
>
(LlJJr?\\GG;g 3;\511(?) CH3 transistor output
. d Manipulated value
Manipulated CH4 | o cooling (MVc)
value for CHA1 »
cooling CHL Manipulated q
(MVe)  |value for cooling (MVc)| CH2 »
>
Set value (S"\\g;ggybjn\\g;g% CH3 Cooling transistor output Cooling transistor output
n , Un!
sV) CHa ¢ "
CH1
Initial setting CHL] Set value o2 Output module
(TO instruction) R (SV) setting on the same system

Un\G34, Un\GE6,
setvaive’ | nicas Un\G130) o as the L60TC4 or
(SV) ' CH4 in the same network

as the L60TC4

CH1 ’
b0 of CHLJ Heating Heating H )
transistor output flag | CH2 | transistor output + Output signals
(Un\G21, Un\G22, | cHa (OUT instruction)

Un\G23, Un\G24)
CH4

»
>
»
»
b0 of CHCI Cooling CH1 Cooling Y22 Manipulated value © | TB3(L3C
transistor output flag [ CH2 transistor output Y23 for cooling (MVe) TB4(L4C
H
'
'
[

>
Y20 Manipulated value © | TB1(L3H
Y21 for heating (MVh)

A A 4

(UN\G712, Un\G713, [Topg [ {(QUT instruction)
Un\G714, Un\G715)

CH4

Point/’

When the heating-cooling control (expanded mode) is selected, heating/cooling transistor output of CH3 and CH4 are
activated. Also, when the mix control (expanded mode) is selected, heating/cooling transistor output of CH2 is activated.
These areas are activated only when an expanded mode is selected. When a normal mode is selected, these areas are
used for the system. If data is written into these areas when it is used by the system, a write data error occurs. (error
code:0000002)

The following is an example of using an expanded mode.

A program in which CH3 Heating transistor output flag (b0 of Un\G23) is assigned to Y20 of an output module
(The start I/O number of the L60TC4 is set to 10 in the following program example.)

U1\G23.0
: (Y20

8po [04jUu0D) aunesadwa] Z'g
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8.2.2 Control output setting at CPU stop error

Standard

When a stop error occurs on the CPU module or when CPU's status is changed from RUN to STOP, whether to hold or
clear the status of transistor output can be selected using this function.

Configure "Output Setting at CPU Stop Error" on Switch Setting.

For details on the setting method, refer to the following.

[~ Page 108, Section 7.2
Processing for each status is describes in the following table.

Status Processing Reference
Output Setting at CPU Stop Page 108,
CLEAR HOLD )
Error Section 7.2
Setting of PID continuation flag . . Page 381,
Stop Continue Stop Continue .
(Un\G169) Appendix 2 (43)
L60TC4 ) Page 315, Section
. Follow the operation of when an error occurs
Write data error 11.6
L60TC4
Depends on the symptom of the hardware —
Hardware error
Error
Stops the
CPU Stops the operation and turns off Follows the stop | operation and
Stop error external output mode setting”! performs
external output
Stops the Stops the
Follows the stop | operation and Follows the stop | operation and
CPU RUN — STOP . . —
) mode setting performs mode setting performs
operation
external output external output
Resetting The module is incapable to operate, and not performs external output —

*1 CHIO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_ = Page 353, Appendix 2 (13))

Important

* Fully pay attention to the setting of PID continuation flag (Un\G169) which controls external output.
* By the failure of an output element or internal circuit, an abnormal output may occur. Construct a circuit to monitor output signals that
could cause a serious accident.
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CHAPTER 8 FUNCTIONS

8.2.3 Control method

Standard

The following control methods can be applied by setting the proportional band (P), integral time, and derivative
time(D).

 Two-position control ([—5— Page 129, Section 8.2.3 (1))

- P control ([_5Page 131, Section 8.2.3 (2))

« Pl control ((__=Page 132, Section 8.2.3 (3))

« PD control ((_ 7 Page 133, Section 8.2.3 (4))

« PID control ((_=Page 133, Section 8.2.3 (5))

For P control and PD control, the manual reset function is activated. ((__5  Page 137, Section 8.2.4)

(1) Two-position control
Two-position control is a control method that uses 0% manipulated value (MV) and 100% manipulated value
(MV). Turning on and off the manipulated value (MV) repeatedly, the temperature process value comes close to
the set value (SV), then is kept constant.

Point/’

By the setting in CHO Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110, Un\G142) the chattering of
transistor output under two-position control can be prevented. Set a dead band toward the set value (SV) in CHO

Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110, Un\G142). ((__ Page 363, Appendix 2 (22)) o

NN

@4

@) [¢]

o 3

(a) Standard control 28

[SE]

The module operates as follows outside the range of CHO Adjustment sensitivity (dead band) setting (Un\G46, 3 5

Un\G78, Un\G110, Un\G142). 30

Q 35

g

Condition Transistor output status =

o

The temperature process value (PV) is below the lower limit ON )

of the adjustment sensitivity (dead band).

The temperature process value (PV) is above the upper limit OFF

of the adjustment sensitivity (dead band).

Temperature

process value (Py\ /\ 5
NN N\
N

—

& Adjustment sensitivity
\: ¥ (dead band)

Set value (SV)» /

» Time

| G

Transistor
output y OFF A
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(b) Heating-cooling control

The module operates as follows outside the range of CHO Adjustment sensitivity (dead band) setting (Un\G46,
Un\G78, Un\G110, Un\G142).

. Heating transistor Cooling transistor
Condition
output status output status
The temperature process value (PV) is below the lower limit of ON OFF
the adjustment sensitivity (dead band).
The temperature process value (PV) is above the upper limit of OFF ON
the adjustment sensitivity (dead band).

Temperature

process value (Py\
A
N

/\ ‘_
\ /\ ::\
X Adjustment sensitivity
\/ \ ¥ (dead band)

v

—

Set value (SV) /

—_

» Time
ON
Heating output r
(L1H) v OFF v
Cooling output 1 ONg
(L1C) OFF

(c) Three-position control

Three-position control can also be performed by setting a dead band.
For more details, refer to the following.

[ = Page 211, Section 8.2.22 (3)

(d) Setting method
Set "Proportional band (P) setting/Heating control proportional band setting (Ph)" to 0.0%.

L) Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CHL
-1 Control basic parameter setting  The Q64TC exercises temperature adjusl
FProportional band (P}
setting Heating controf 0.0 % :
proportional band setting

Cooling proportional band (Pc)
3.0 %

setking

e e

Inkegral time (I) setking 240 5

Derivative time (D) setting 605

Control oukput cycle

setting/Heating control output a0s z
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CHAPTER 8 FUNCTIONS

(2) P Control
P control is a control method in which the manipulated value (MV) is determined proportional to the deviation (E)
between the temperature process value (PV) and set value (SV).

(a) Standard control
The manipulated value is 50% in the following conditions.

» Temperature process value (PV) = Set value (SV)
« CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is set to 0 (0.0%).

(I~ Page 405, Appendix 2 (79))

Manipulated value (MV)"!
100%

. Temperature process
i value (PV)

0%

Set value (SV)2

! Proportional band (P) !

*1 The value actually output is within the output limiter range set in CHO Output variation limiter setting (Un\G44, Un\G76,
Un\G108, Un\G140). ((_ = Page 362, Appendix 2 (20))
*2 The set value (SV) is in the center of the proportional band.
(b) Heating-cooling control
The manipulated value for heating (MVh) and the manipulated value for cooling (MVc) are both 0% in the

following conditions.
» Temperature process value (PV) = Set value (SV)
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is set to 0 (0.0%).

(I—_="Page 405, Appendix 2 (79))

Manipulated value Manipulated value
for heating (MVh)"! for cooling (MVc)™

100%

. Temperature process
value (PV)

0%

Heating proportional Cooling proportional
band (Ph) ' band (Pc)

*1 The value actually output is within the output limiter range set in CHO Output variation limiter setting (Un\G44, Un\G76,
Un\G108, Un\G140). ([_5  Page 362, Appendix 2 (20))
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(c) Setting method
Set each item as follows.
* "Proportional band (P) setting/Heating control proportional band setting (Ph)" : any value
* "Integral time (1) setting": Os
« "Derivative time (D) setting": Os

'S Project window > [Intelligent Function Module] => Module name > [Parameter]

Ikem CH1
-1 Control basic parameter setting | The Q64TC exercises temperature adjust

Proportional band (P}
setting/Heating control 3.0 % 3
proportional band setting (Ph)

Conoling proportional band (Pc)

setting A 3
Integral time (I} setting 0s J
(O} seffing 05 )

Derivative time

TR I '

(3) PI Control

PI control is a control method in which integral elements are added to P control, and an offset (remaining
deviation) is compensated. By setting the integral time (1) properly, the temperature process value (PV) and the
set value (SV) can be met.

PI control is a control method in which integral elements are added to P control, thereby an offset (remaining
deviation) is compensated. By setting the integral time (1) properly, the temperature process value (PV) matches
with the set value (SV)

(a) Setting method
Set each item as follows.
» "Proportional band (P) setting/Heating control proportional band setting (Ph)" : any value
* "Integral time (1) setting": any value
* "Derivative time (D) setting": Os

O Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CHL

-| Control basic parameter setting The Q64TC exercises temperature adjus
Proportional band ()
setting/Heating control 3.0 %
proportional band setting (Ph})
Cooling proportional band {Pc)
sefting
Integral time (I} setting 2405
Perivative time (O} setting  0s
Control output cwcle
setting/Heating control output 30s
cycle setting.

3.0%
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(4) PD Control

PD control is a control method in which the derivative time (D) is set in addition to PD control. The control
mechanism is the same as P control.

(a) Setting method
Set each item as follows.
» "Proportional band (P) setting/Heating control proportional band setting (Ph)" : any value
* "Integral time (1) setting": Os
+ "Derivative time (D) setting": any value

'S Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CH1
-] Control basic parameter setting | The Q64TC exercises btemperature adjus!
Proportional band (F)
setting/Heating control 3.0 %
propartional band setting (Ph)
Cooling proportional band {Pch

setting A
Integral time (1) setting 0s :

Derivative ime (B} seffing G0 s i
[

(5) PID Control

PID control is a control method in which derivative elements are added to PI control, thereby the temperature
shifts to a stable status in a short period of time even when a drastic change has occurred. By setting the
derivative time (D) properly, the control subject shifts to a stable status in a short period of time.

(a) Setting method
Set any value to "Proportional band (P) setting/Heating control proportional band setting (Ph)", "Integral time (1)
setting", and "Derivative time (D) setting".

'S Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CH1

-] Control basic parameter setting The Q64TC exercises temperature adjus
Proportional band (P)
setting/Heating control 3.0 %
proportional band setting (Ph)
Cooling proportional band {Pch
sekking
Inkegral time (I} setting 240 5 |
Derivative ime (D} setting 60 s H

3.0 %
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(6) Condition to perform PID control

The condition to be able to perform PID control™’ depends on the settings of the followings.

- Setting/operation mode instruction (Yn1) ([ Page 330, Appendix 1.2 (1))
« PID continuation flag (Un\G169)) ([_Page 381, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ([(_ 5 Page 333, Appendix 1.2 (7))
+ CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([~ = Page 353, Appendix 2 (13))

The following table shows the relationship between the status of PID control”! and each of the settings above.

O: Performed x: Not performed

. . CHO PID control .
Setting/operation . . CHO Stop mode setting
. . PID continuation forced stop Control status of
mode instruction - - et (Un\G33, Un\G65, ”
a n instruction
(Yn1)? g ( ) UN\G97, Un\G129) PID control
(YnC to YnF)
Setingmode at | o ' 6/Continue (1) OFF/ON Stop (0)/Monitor (1)/Alert (2) x
power-ON P P
i OFF Stop (0)/Monitor (1)/Alert (2 O
Operatlon. mode Stop (0)/Continue (1) p (0) (1) (2)
(operating) ON Stop (0)/Monitor (1)/Alert (2) x
Stop (0) OFF/ON Stop (0)/Monitor (1)/Alert (2) x
Setting mode OFF Stop (0)/Monitor (1)/Alert (2) ')
(after operation) Continue (1)
ON Stop (0)/Monitor (1)/Alert (2) x

*1 Here, this is the generic term for two-position control, P control, Pl control, PD control, and PID control.

*2  For the timing of each, refer to [__ ¥ Page 324, Appendix 1.1 (2)

Even though the conditions above are met, PID control is not performed when CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is set to Unused (1). ((__5 Page 376, Appendix 2 (35))

Point/

The manipulated value (MV) and manipulated value (MV) for output with another analog module of when CHO PID control
forced stop instruction (YnC to YnF) is turned on from off are as follows.

Buffer memory address
Buffer memory area name Stored value Reference
CH1 CH2 CH3 CH4
CHO Manipulated value (MV) Un\G13 Un\G14 uUn\G15 Un\G16 -50 (-5.0%) Page 339, Appendix 2 (5)
CHO Manipulated value (MV) for
) P (MV) Un\G177 | Un\G178 | Un\G179 | Un\G180 0 Page 383, Appendix 2 (47)
output with another analog module
CHO Manipulated value for heating )
uUn\G13 | Un\G14 Un\G15 Un\G16 -50 (-5.0%) Page 339, Appendix 2 (5)
(MVh) (Un\G13 to Un\G16)
CHO Manipulated value of heating
(MVh) for output with another uUn\G177 | Un\G178 | Un\G179 | Un\G180 0 Page 383, Appendix 2 (47)
analog module
CHO Manipulated value for cooling )
(MVo) Un\G704 | Un\G705 | Un\G706 | Un\G707 -50 (-5.0%) Page 339, Appendix 2 (5)
CHO Manipulated value of cooling
(MVc) for output with another Un\G708 | Un\G709 | Un\G710 | Un\G711 0 Page 383, Appendix 2 (47)
analog module

When CHO PID control forced stop instruction (YnC to YnF) is turned off from on, the forced stop of PID control is released.
PID operation resumes with the manipulated value (MV) which was being output when the PID control was forcibly stopped.
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(7) Buffer memory areas related to control method

The following table shows the buffer memory areas related to control method.

Buffer memory address

Setting range

Buffer
Two-
memory area . P PD Pl PID Reference
CH1 CH2 CH3 CH4 position
name control | control | control | control
control
Thermocouple: 1 to 4, 11 to 28, 36 to 48, 49 to 52, 100 to
Page 345,
117, 130 to 132, 201 to 205 .
CHO Input range | Un\G32 | Un\G64 | Un\G96 | Un\G128 . ) Appendix 2
Platinum resistance thermometer: 5 to 8, 53, 54, 140 to (12)
143, 201 to 205
. Page 354,
CHO Set value Set a value within the temperature measurement range of ]
) Un\G34 | Un\G66 | Un\G98 | Un\G130 ] Appendix 2
(SV) setting the set input range
(14)
cHO
Proportional Un\G35 | Un\G67 | Un\G99 | Un\G131 ] o
band (P) setting Fix the Configure the setting in the range from 0 to
) 10000 (0.0% to 1000.0%) toward the full
CHO Heating setting to 0. . Page 355,
scale of the set input range.
proportional Un\G35 | Un\G67 | Un\G99 | Un\G131 Appendix 2
band (Ph) setting (15)
CHO Cooling The setting Configure the setting in the range from 1 to
proportional Un\G720 | Un\G736 | Un\G752 | Un\G768 +4 | 10000 (0.1% to 1000.0%) toward the full
. is ignored .
band (Pc) setting scale of the set input range.
. Fix the Fix the Page 357,
CHO Integral The setting ) ) 1to 1to 9 i
) ) Un\G36 | Un\G68 | Un\G100 | Un\G132 .. | settingto | settingto Appendix 2
time (1) setting is ignored"”! 3600 (s) | 3600 (s)
0. 0. (16)
o . Fix the Fix the Page 357,
CHO Derivative The setting ) 1to ) 1to i
] ) Un\G37 | Un\G69 | Un\G101 | Un\G133 .. | settingto settingto Appendix 2
time (D) setting is ignored” 3600 (s) 3600 (s)
0. 0. 17)
cHOU limit
PPETIME | UmG42 | UMG74, | UNG106 | UN\G138
output limiter
-50 to 1050 (-5.0% to 105.0%)
CHO Lower limit
o Un\G43 | Un\G75 | Un\G107 | Un\G139
output limiter
. Page 360,
CHO Heating The setting .
o o * Appendix 2
upper limitoutput | Un\G42 | Un\G74 | Un\G106 | Un\G138 | is ignored (19)
limiter
0 to 1050 (0.0% to 105.0%)
CHO Cooling
upper limitoutput | Un\G721 | Un\G737 | Un\G753 | Un\G769
limiter
CHO Output The setting Page 362,
variation limiter Un\G44 | Un\G76 | Un\G108 | Un\G140 o 1to 1000 (0.1%/s to 100.0%/s) Appendix 2
. is ignored
setting (20)
Configure
the setting
in the range
. from 1 to
CHO Adjustment 100 (0.1% Page 363,
sensitivity (dead | Un\G46 | Un\G78 | Un\G110 | Un\G142 10 0'0/ )° The setting is ignored“ Appendix 2
. 0
band) setti 22
and) setting toward the (22)
full scale of
the set
input range.
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Buffer memory address Setting range
Buffer
Two-
memory area . P PD Pl PID Reference
CH1 CH2 CH3 CH4 position
name control | control | control | control
control
CHO Control
output cycle Un\G47 | Un\G79 | Un\G111 | Un\G143
setting * The control output cycle unit selection
- setting on Switch Setting is 1s: 1 to 100
CHO Heating . Page 364,
The setting (1s to 100s) )
control output Un\G47 | Un\G79 | Un\G111 | Un\G143 . X . Appendix 2
) is ignored’? | * The control output cycle unit selection
cycle setting ; . L (23)
_ setting on Switch Setting is 0.1s: 5 to
CHU Cooling 1000 (0.5s to 100.0s)
control output Un\G722 | Un\G738 | Un\G754 | Un\G770
cycle setting
CHO Configure the setting in the range from -100 to 100 (- Page 404,
Overlap/dead Un\G723 | Un\G739 | Un\G755 | Un\G771 | 10.0% to 10.0%) toward the full scale of the set input Appendix 2
band setting range. (78)
Configure the
setting in the range
CHO Manual The setting from -1000 to 1000 The setting is Page 495,
reset amount Un\G724 | Un\G740 | Un\G756 | Un\G772 | 4 (-100.0 to 100.0%) _ 4 Appendix 2
setting Is Ignore toward the full scale 'gnore (79)
of the set input
range.
*1 When outside the setting range, a write data error (error code: OOO4y) occurs.
. O
Point/’

The L60TC4 automatically sets optimum PID constants if the following functions are used.

« Auto tuning function (= Page 141, Section 8.2.7)
« Self-tuning function ((__F Page 175, Section 8.2.15)
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8.2.4 Manual Reset Function

Standard

The position of the stable condition in P control or PD control can be shifted manually using this function.

By shifting the proportional band (P), an offset (remaining deviation) is manually reset.

The offset is reset by determining and setting the amount to shift the value of the manipulated value (MV) in a stable
condition from the reference value.

The reference value is 50% for standard control, and 0% for heating-cooling control.

Point/

This function can be active only in P control and PD control. This function is inactive when integral time (I) is other than 0.
CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is ignored even if it is set. (Note that a write
data error (error code: OOO4y) occurs if it is outside the setting range.)

(1) Standard control

The set value (SV) is set where the manipulated value (MV) is 50%. Due to this, as long as the temperature
process value (PV) and the set value (SV) is not in equilibrium at 50% of manipulated value, an offset (remaining
deviation) generates.

When an offset generates, the proportional band (P) can be manually shifted by the amount of the offset
(remaining deviation).

El When using the manual reset function in the following conditions
» Control method: P control
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772): 300 (30%)
The L60TC4 shifts the manipulated value (MV) by which the temperature is stabilized at the set value
(SV) from 50% to 80%.

Proportional band
[(S0 T e S

E Configure the settings
(Percentage to the full scale): ' as follows:
I S—— !

Integral time (1): 0
Derivative time (D): 0

uolnoun4 18say |enuely 2’8
8po [04jUu0D) aunesadwa] Z'g

Manual reset

100% ry < ,
N 1
N '
80% -----f - Rt SEEEEED The manipulated value (MV)
Manioulated value i AN can be moved from 50% to 80%
P (MV) . N to keep the set value (SV) stable.
] ' N .
50% -----f----smemmmmmooone R RRRREED: ! |
0% v H M NI

»
»

Set value (SV)

<&
<

N U (R

Manual reset range: -100.0 to 100.0% (every 0.1%)
(Set -1000 to 1000)

A

S SRS (R

Input range
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(2) Heating-cooling control

The set value (SV) is set where the manipulated value for heating (MVh)/manipulated value for cooling (MVc) is
0%. Due to this, as long as the temperature process value (PV) and the set value (SV) is not in equilibrium at 0%
of manipulated value for heating (MVh)/manipulated value for cooling (MVc), an offset (remaining deviation)
generates. When an offset generates, the heating proportional band (Ph)/cooling proportional band (Pc) can be
manually shifted by the amount of the offset (remaining deviation).

El When using the manual reset function in the following conditions
+ Control method: P control
CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772): 800 (80%)
The L60TC4 shifts the manipulated value for heating (MVh) by which the temperature is stabilized at the
set value (SV) from 0% to 80%.

Overlap/dead band

Heating proportional Cooling proportional
band (Ph) band (Pc)

Percentage to the full scale)

[P
Lan

E(Percentage to the full scale),

A
4

Manual reset range: -100.0 to 100.0% (every 0.1%)
(Set -1000 to 1000)

A

»
L

100%+ : 5
° ! i E\\Heating: 100% ' :
1 1 N ] 1
80% F----f------- N : ; e .
* : : AN ' ! ' 1 Configure the settings !
. . N : ' '+ as follows: 1
: — ' ! ' ! Integral time (1): 0 |
! I\;I;'nrl]zlgtai;zd(&a\llﬁ E 11 Derivative time (D): 0
| T The manipulated . e -
H H value for heating (MVh) ! !
' ' can be moved from 0% ' '
i 1 N to 80% to keep ! !
! v ! Heating: 0% the se;t value (SV) stable. E E
0% 1 h T A X T '
, i \ Cooling: 0% ' '
: : AN ' :
| | \ , ,
' ' Set value (SV) | |
E Manipulated value : :
' for cooling (MVc) , 1
| | ol '
, v , \ ! Cooling: 100%
-100% ! : ;

Input range

(3) Setting method
Set a value in the following buffer memory area.

» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) ([__=_Page 405, Appendix 2
(79))
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8.2.5 Manual Control

Standard

Manual control is a form of control for which the user sets the manipulated value (MV) manually instead of obtaining it
automatically by PID control.
The manipulated value (MV) is checked every 250ms or 500ms "', and is reflected to transistor output.

*1 This depends on the setting in "Sampling Cycle Selection". ({__5  Page 109, Section 7.2 (1) (b))

(1) Setting method
Follow the following procedure for setting.
1. Shift to the MAN (manual) mode. (Set MAN (1) in CHO AUTO/MAN mode shift (Un\G50, Un\G82,
Un\G114, Un\G146).) ((_5 Page 367, Appendix 2 (26))
2. Setthe manipulated value (MV) in CHOO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147)*1
(_=Page 368, Appendix 2 (27))
*1 The setting range differs for standard control and heating-cooling control.

Standard control: -50 to 1050 (-5.0% to 105.0%)
Heating-cooling control: -1050 to 1050 (-105.0% to 105.0%)

[0JU0D [eNUEN GZ'8

8po [04jUu0D) aunesadwa] Z'g
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8.2.6 Control output cycle unit selection function

Standard

The unit of the control output cycle can be selected from 1s or 0.1s using this function.

When the control output cycle is set in 0.1s, control can be more attentive.

The control output cycle is the ON/OFF cycle of transistor output for the temperature control function.
The cycle can be set in the following buffer memory areas.

Buffer memory address
Control mode Buffer memory area name Reference
CH1 CH2 CH3 CH4

Standard control CHO Control output cycle setting | Un\G47 Un\G79 | Un\G111 | Un\G143

CHO Heating control output cycle
Un\G47 | Un\G79 | Un\G111 | Un\G143
setting : 4 4 : Page 364, Appendix 2 (23)

CHO Cooling control output cycle
setting

Heating-cooling control

Un\G722 | Un\G738 | Un\G754 | Un\G770

(1) Setting method

Select 1s cycle or 0.1s cycle in "Control Output Cycle Unit Selection Setting".

'S Project window => [Intelligent Function Module] => Module name => [Switch Setting]

Cantral Qutput Cyele Unik Selection Setting

|EI:15 Cycle

1:0.1s Cvele

Point/’

@ The setting range and default value of the control output cycle depends on this setting. ((__  Page 364, Appendix 2
(23))

@ A setting value discrepancy error (error code: 002EH) occurs right after changing this setting. To recover from the error
status, turn Set value backup instruction (Yn8) as follows: OFF—-ON—OFF. Then, register the setting after the change to
the L60TCA4.
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CHAPTER 8 FUNCTIONS

8.2.7 Auto tuning function

Standard

The auto tuning function is designed for the L60TC4 to set the optimum PID constants automatically. In auto tuning,
the PID constants are calculated according to the hunting cycle and amplitude generated by repeated overshoot and
undershoot of the manipulated value (MV) toward the set value (SV).

(1) Auto tuning operation
The L60TC4 operates as follows.

Operation of the L60TC4

1 Outputs for auto-tuning
2 Collects data from the point when the temperature process value (PV) reaches the set value (SV) after the first
overshoot and undershoot
3 After data collection, auto tuning ends when PID constants and loop disconnection detection judgment time are
set.
Temperfturepp\)/rocess The first overshoot and )
va ui( ) undershoot are ignored. 3 End of auto tuning
/ ) 4
Set value (SV)
(Temperature process value (PV)) J

1 Start of auto tuning

\ » Time

2 Data collection

A\ 4

<

Temperature
P Auto tuning in execution _control
ON
CHO Auto tuning instruction 3

(Yn4d to Yn7) OFF N v

/" ON
CHO Auto tuning status \‘
(Xn4 to Xn7) OFF v

—» Executed in a program
----% Executed by the L60TC4

The time takes for auto tuning depends on the control subject.
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(2) Buffer memory areas related to auto tuning

Auto tuning can be executed when the following data are set.

Note that other data must be preset to the values used for actual operation since actual control starts on

completion of auto tuning.

When "0" is set to the proportional band (P)/heating proportional band (Ph), auto tuning is not executed.
({_="Page 355, Appendix 2 (15))

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Input range uUn\G32 un\G64 uUn\G96 un\G128 Page 345, Appendix 2 (12)
CHO Set value (SV) setting uUn\G34 Un\G66 Un\G98 uUn\G130 Page 354, Appendix 2 (14)
CHO Upper limit output limiter Un\G42 uUn\G74 uUn\G106 un\G138
CHO Lower limit output limiter Un\G43 Un\G75 un\G107 Un\G139 ]
CHO Heating upper limit output limiter Un\G42 Un\G74 Un\G106 Un\G138 Page 360, Appendix 2 (19)
CHO Cooling upper limit output limiter Un\G721 un\G737 Un\G753 Un\G769
CHO Output variation limiter setting un\G44 Un\G76 uUn\G108 uUn\G140 Page 362, Appendix 2 (20)
CHO Sensor correction value setting uUn\G45 un\G77 uUn\G109 un\G141 Page 363, Appendix 2 (21)
CHO Control output cycle setting un\G47 uUn\G79 Un\G111 un\G143
CHO Heating control output cycle setting un\G47 Un\G79 Un\G111 Un\G143 Page 364, Appendix 2 (23)
CHO Cooling control output cycle setting uUn\G722 uUn\G738 uUn\G754 un\G770
CHO Primary delay digital filter setting Un\G48 Un\G80 uUn\G112 un\G144 Page 365, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 un\G114 Un\G146 Page 367, Appendix 2 (26)
CHO AT bias Un\G53 Un\G85 un\G117 Un\G149 Page 370, Appendix 2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 371, Appendix 2 (30)
CHO Auto tuning mode selection uUn\G184 Un\G185 Un\G186 un\G187 Page 385, Appendix 2 (51)

(3) Storing the calculated value after auto tuning

After auto tuning is completed, the calculated values are stored into the following buffer memory areas.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Proportional band (P) setting Un\G35 un\G67 Un\G99 Un\G131
CHO Heating proportional band (Ph) setting Un\G35 Un\G67 Un\G99 Un\G131 Page 355, Appendix 2 (15)
CHO Cooling proportional band (Pc) setting uUn\G720 Un\G736 Un\G752 Un\G768
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 357, Appendix 2 (16)
CHO Derivative time (D) setting un\G37 uUn\G69 un\G101 uUn\G133 Page 357, Appendix 2 (17)
CHO Loop disconnection detection .
. L Un\G59 Un\G91 un\G123 uUn\G155 Page 374, Appendix 2 (33)
judgment time

*1 A value twice greater than the one in CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132) is
automatically set. However, if this setting is 0(s) when auto tuning is in process, the loop disconnection detection

judgment time is not stored.
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CHAPTER 8 FUNCTIONS

(4) Backup of the calculated value on completion of auto tuning
By setting the following buffer memory area to Enable (1) at the start of auto tuning, the calculated value
(I_=Page 142, Section 8.2.7 (3)) is automatically backed up into a non-volatile memory on completion of auto
tuning.
« CHO Automatic backup setting after auto tuning of PID constants (Un\G63, Un\G95, Un\G127, Un\G159)
(— 5 Page 378, Appendix 2 (37))
To read the calculated value ([__5 Page 142, Section 8.2.7 (3)) from the non-volatile memory, set the following
buffer memory area to Requested (1).
« CHO Memory of PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) ([_ = Page 377,
Appendix 2 (36))

Point/’

To use the PID constants stored in the buffer memory also after the power is turned off, follow the methods
below.

+ Use the initial setting of GX Works2. ([__5 Page 110, Section 7.3)

» Keep the PID constants in the non-volatile memory, and transfer them when the power is turned on from off or

when the CPU module is released from the reset status. (__= Page 235, Section 8.3.4)
» Write the value directly into the buffer memory through a program.

uonouny Buluny oy /°Z'8
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(5) Procedure of auto tuning
(a) GX Works2
Start from "Auto Tuning...".

O [Tool] = [Intelligent Function Module Tool] => [Temperature Control Module] => [Auto Tuning...]
1. Select the module by which auto tuning is executed,

Module Selection (Auto Tuning)

and click

Module Selection

Module Type
LGOTCTT4

Start XY Address

Ok I Cancel

2. Click the "Auto Tuning Setting" tab.

Auto Tuning X
vode
[ Settingiade  change Mode
Auto Turing Setting
Tem o ) e
e (V) 0c oc
) oc oc
ie (Mi){Heating-side manipulated value (Mvh) 5.0 % 5.0%
ipulated value (MVc) 0.0% 0.0%
30% s0%
2 el band (Pc) setting 00%% 00
I 210 210
o 605 s
L tection judgment time 480 480
e
a Start | start | Start
A Stop Stop Stop
E exeated ot exected ot executed
Resul of of PID constant
the object
Afer st i tats, i nindon can bs e

\2
(To the next page)
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(From the previous page)

L
3. Configure the auto tuning setting.

Monitor status Executes auto tuning Tz

‘Start Monitor T ’W Setting Mode: Change Mode
(B -

Auto Tuning Execution {AUES Tiring St ||

Trem 1 e s =
[Fte Turing setting Joet the auto turing setting.
Set value () setting Zmc oc oc oc
T bias oc oc oc oc
Loap disconnectian detectian judament time 4805 480 480 4805
Auto turing mode selection Standard Made | standerd tode | Standard Made. | Standerd ode -
‘Automatic backup setting after auto turing of PID constants oFF v |oFF v |oFF v |oFF -

Change Setting

autor

The suto turing
After auto tuning sterts, this window can be dosed,

L
4. Click crangeset|.

Manior Status Executes ata turing. i

S T e T | [
{ _Stop Monitor Error Code (HEX)

Auto Tuning Execution Auta Tuning Setting |

= L =) [ )
|Auta Turing Setting Set the auta tuning setting
et value (5V) setting nc oc
T bias 0c 0c nc 0c
Losp dscannetion detetion judgment tine: 805 a0s @0 4805
Auto turing mode selection - - - =
Automatic backup setting after ato tuning of PID constants. o ~oFF v | OFF v |OFF £3

“With this Function, the PID constants et at compltion of auto-tLring are backed up automaticaly by nonvalatie memory.

AFter auko Euning starts, this window can be clased.

MELSOFT Series GX Works2

The valuss of changed items will be reflected to the moduls.
Do you want to cantinue?

Caution:
Changed auto tuning setting values or PID constants are reset o the parameter values at the time of PLC reset or power ON,
To hold the auto tuning setting values and PID constants, the values and constants need to be reflected to the parameter.

Ho

\:
(To the next page)
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Auto Tuning

Monior Status

Monkorng oyt orieor

B e

Auko Turing Execution Auta Turing Setting |

(From the previous page)

1

Executes auto tuning,

Target Madule 0010:L60TCTT

Mode
SettingMod=  Change Mode

Error Code (HEX)

= Gt e ) i
|futo Tuning Setting Set the auto tuning setting

Set valus (5V) setting nc nc

AT s oc oc oc nc

Lo dscannestion detection judgment time 05 05 480 a0

Auto turing mods selection =

Automatic backup setting after auto tuning of PID constants. | Em ~orr ~oF ~|oFF

s backed

After auto tuning starts, this window can be dosed,

cbject to be contralld.

Close

6. Click ¢ ngeModel.

MELSOFT Series GX Works2

The target module will be in the operation mode.,
Are wou sure?

[a |

Monitor Status

L P

Stop Moritor

Auto Turing Execution Auta Tuning Setting |

Executes auto tuning,

Target Module LGLEOTCTTS

Mode
peration Mode

Error Code (HEX)
- Deta Display.

Tem & 3 ) G
uta Turing Seting Set the o tuning setting
5ot valus (5V) setting 0 0c 0c
AThiss oc oc oc 0c
Loop disconnection detection fudgment time 4805 4305 so0s se05
Ato tuning mode selection Standard Mode. | - | ~|
Automatic backup setting after suto tuning of PID constants. [Em ~Jorr v |oFF v |oFF ~|

Change Setting

Wit this Functian, the PID canstants se at completion of auta-tuning are backed up autamaticaly by nanvolatle memory.

After auta turing starts, this window can be closed.

the object.

=
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(From the previous page)

1

9. Click [issii 1] of the channel where auto
Auto Tuning B

Monitor Status Executes auto tuning. Mode: H H

[ e ——— tuning is to be executed.

L eogs |

{his | auto Turing setting
Tem an e an e
JPID control ¥
Process value (P7) aic oc ac oc
Set valae (5v) sc oc ac oc
2 93% 5.0% 50% 0%
Coolng:side maripulated value () 00% 00% 00% 00%
D canstant PID constant curent vaue
settma (Ph) 3.0% 30% 30% 30%
Coolng-side propartional band (Pe) seting 00% 00% 00% 004
Integral time (1) setting 2105 2405 2405 205
Derivaive tine (0) setting o5 s e0s s
Loap dconnetion detection fudgment tine 4905 4905 05 4805
Juto uring exezuton Executes auto turing
Auto tuning start Start I Start I Start I Start
Autoturing stop
Status ot executed ot executed ot executed ot executed
Resul of f PID constant

auo
AFter auto Euring starts, this window can be closed.

10. click

MELSOFT Series GX Works2

T Auko tuning For CH 1 skarts,
. Do wou wank to continue?

‘ 11. Check that "Status" has changed from "Executing”

Auto Tuning X

Monitor Status Executes auto tuning. i

| ey e o [T [[operationttode  change tode "w " A
R o o to "Tuned", and click
[ sugs |

e |

After auto turing starts, this window can be closed.

Tom En Ea ED ED
|PID cantrol PID control operation status
Fracess vaki (PV) oc oc
Set value (5) s0C oc oc oc
2 9% 0% o 0% o)
Cooling-side manipulated value (Myc) 00% 00% 0.0% 0.0 % .
Pt o N
seting (Ph) 20,1 % 0% 30% 0% :
Caclng-sde prapertional band () setting 00% 00% 00% 0% ~
Integral time (1) setting 135 2405 2405 240 s
Derivative time (D) settin as s 605 605 >
Laop disconnectian detection judgment: tine. %5 805 4805 805 c
Juto turing execution Erecutes auo i =
Auto tuning start I Start Start | Start | Start o
Auta tuning stop P
Status Tuned Not executed Mot executed Not executed c
Resul of PID constant S
>
«Q
—
c
>
Q
=
o
]

12. click

8po [04jUu0D) aunesadwa] Z'g

MELSOFT Series GX Works2

parameter values when PLC is reset or power is O,
To hold the auto-tuning setting values and PID constants, the valuzs
and constants need to be reflected to the pararmeter.

i ) Changed auto-tuning setting walues or PID constants are reset bo the

End
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(b) Program

The execution procedure of auto tuning is as follows.

Start

L60TC4 data setting

Operation mode setting

Auto tuning start

Auto tuning in progress

Auto tuning completion
(PID constants set)

Temperature control using PID constants set

End

Set buffer memories.
[ = Page 142, Section 8.2.7 (2)

Switch the setting/operation mode command (Yn1)
from off to on.
Confirm that the setting/operation mode status (Xn1) is on.

Switch CHO Auto tuning instruction (Yn4 to Yn7) from on to off.

CHO Auto tuning status (Xn4 to Xn7) turns on.

CHOI Auto tuning status (Xn4 to Xn7) turns off and
the calculated values are set to the buffer memory addresses.

[ 5 Page 142, Section 8.2.7 (3)
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(6) Conditions where auto tuning cannot be executed

If one of the following conditions applies, auto tuning cannot be executed.

Conditions to start auto tuning Reference

The module is in the setting mode (Setting/operation mode status (Xn1): OFF). Page 324, Appendix 1.1 (2)

In standard control, CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) is set
to 0. (operating in two-position control)

In heating-cooling control, CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,
Un\G131) is set to 0. (operating in two-position control)

Page 355, Appendix 2 (15)

CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) is set to MAN (1). Page 367, Appendix 2 (26)

Toward the corresponding channel, CHO Unused channel setting (Un\G61, Un\G93, Un\G125,

Page 376, Appendix 2 (35
Un\G157) is set to Unused (1). age ppendix 2 (35)

CHO PID control forced stop instruction (YnC to YnF) is turned on. Page 333, Appendix 1.2 (7)
Hardware failure has occurred. (The ERR. LED is on.) Page 310, Section 11.3.2
CHO Temperature process value (PV) (Un\G9 to Un\G12) has exceeded the temperature

measurement range (CHO Input range upper limit (b0 of Un\G5 to Un\G8) or CHO Input range Page 336, Appendix 2 (3)

lower limit (b1 of Un\G5 to Un\G8) is 1 (ON)).

CHO Memory of PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) is set to

P 377, A dix 2 (36
Requested (1). age ppendix 2 (36)

CHO Write completion flag (b4 to b7 of Un\G31) is on. Page 343, Appendix 2 (11)

(a) When one of the conditions 1 to 5 applies
Auto tuning starts when the condition no longer applies.

(b) When the condition 7 applies
CHO Auto tuning status (Xn4 to Xn7) turns on for a moment. Even though the temperature process value (PV)
goes back within the temperature measurement range, auto tuning does not start until CHO Auto tuning
instruction (Yn4 to Yn7) is turned on from off once again.

(c) When the condition 8 or 9 applies
Even though the internal processing of auto tuning is completed and PID constants are stored, CHO Auto
tuning status (Xn4 to Xn7) does not turn off, therefore the auto tuning is not completed.

uonouny Buluny oy /°Z'8
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(7) Conditions where auto tuning ends in fail

The conditions are described below.

(a) Shift from the operation mode to the setting mode

Shifting from the operation mode to the setting mode (Setting/operation mode instruction (Yn1) is turned off

from on) ends auto tuning in fail. Note that an exception is when PID continuation flag (Un\G169) is set to
Continue (1). (_=Page 381, Appendix 2 (43))

(b) Setting change of the buffer memory during the execution of auto tuning

If a setting in the following buffer memory areas is changed during the execution of auto tuning, the processing

ends in fail.

Buffer memory area name

Buffer memory address

Reference

CH1 CH2 CH3 CH4

CHO Set value (SV) setting uUn\G34 Un\G66 Un\G98 uUn\G130 Page 354, Appendix 2 (14)
CHO Upper limit output limiter Un\G42 Un\G74 Un\G106 Un\G138
CHO Lower limit output limiter un\G43 uUn\G75 un\G107 uUn\G139 Page 360, Appendix 2 (19)
CHO Cooling upper limit output limiter Un\G721 un\G737 uUn\G753 Un\G769
CHO Sensor correction value setting un\G45 un\G77 uUn\G109 un\G141 Page 363, Appendix 2 (21)
CHO Control output cycle setting un\G47 uUn\G79 Un\G111 un\G143

Page 364, Appendix 2 (23)
CHO Cooling control output cycle setting Un\G722 Un\G738 Un\G754 Un\G770
CHO Primary delay digital filter setting Un\G48 Un\G80 un\G112 un\G144 Page 365, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 Un\G114 Un\G146 Page 367, Appendix 2 (26)
CHO AT bias Un\G53 uUn\G85 un\G117 uUn\G149 Page 370, Appendix 2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 371, Appendix 2 (30)
CHO Unused channel setting Un\G61 Un\G93 Un\G125 uUn\G157 Page 376, Appendix 2 (35)
Cold junction temperature compensation UnMG182 Page 384, Appendix 2 (49)

selection

(c) Out of the temperature measurement range

If CHO Temperature process value (PV) (Un\G9 to Un\G12) exceeds the temperature measurement range
(CHO Input range upper limit (b0 of Un\G5 to Un\G8) or CHO Input range lower limit (b1 of Un\G5 to Un\G8)

becomes 1 (ON)), auto tuning ends in fail. ((Z= Page 336, Appendix 2 (3))

(d) Time until the temperature process value (PV) reaches the set value (SV) for the first
time or a half the hunting cycle of the temperature process value (PV)

If the time below exceeds two hours, auto tuning ends in fail.

+ Time from the start of auto tuning until CHO Temperature process value (PV) (Un\G9 to Un\G12) reaches

the set value (SV) for the first time

* A half the hunting cycle of CHO Temperature process value (PV) (Un\G9 to Un\G12)

Point/’

For the time above not to exceed two hours, bring the temperature of the subject close to the set value (SV) in advance, then

execute auto tuning.
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(e) Calculated values of PID constants after auto tuning
If a calculated value of PID constants after auto tuning exceeds one of the following ranges, auto tuning ends in
fail.
« CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131): 1 to 10000 (0.1% to 1000.0%)
« CHO Integral time (l) setting (Un\G36, Un\G68, Un\G100, Un\G132): 1 to 3600 (1s to 3600s)
+ CHO Derivative time (D) setting (Un\G37, Un\G69, Un\G101, Un\G133): 0 to 3600 (0s to 3600s)

Point/’

If auto tuning ends in fail due to the calculated value of PID constants as described above, the system configuration needs to
be reconsidered (such as selecting proper heater capacity).

(f) Change of the upper limit setting limiter or lower limit setting limiter and the set
value (SV)

If the set value (SV) goes out of the setting range due to the change in one of the following buffer memory
areas, auto tuning ends in fail.

» CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119, Un\G151)

« CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120, Un\G152)

(g) Other conditions
In addition to the conditions described up until here, if any of the following conditions applies, auto tuning ends
in fail.
» CHO PID control forced stop instruction (YnC to YnF) has been turned on from off. ((_> Page 333,
Appendix 1.2 (7))
» Hardware failure has occurred.
* In standard control, CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) has been

set to 0. (has been set to two-position control) (= Page 355, Appendix 2 (15))
* In heating-cooling control, CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,

Un\G131) has been set to 0. (has been set to two-position control) ({— 5 Page 355, Appendix 2 (15))

(8) Operation on completion of auto tuning

(a) Normal completion

The L60TC4 operates as follows.
* Turns off CHO Auto tuning status (Xn4 to Xn7)

« Stores the PID constants in the buffer memory ([ 5 Page 142, Section 8.2.7 (3))
« Stores a value in CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) (If this was set to O (s) at the start of auto tuning, the setting remains unchanged.)

(b) Abnormal completion

The L60TC4 operates as follows.
* Turns off CHO Auto tuning status (Xn4 to Xn7).

 Does not store the PID constants in the buffer memory. ((_7 Page 142, Section 8.2.7 (3))
(9) Checking the completion of auto tuning

The completion of auto tuning can be checked by the status change from on to off in CHO Auto tuning status
(Xn4 to Xn7).
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(10)Adjustment after auto tuning

To change the control response toward the PID constants calculated by auto tuning, change the setting in the
following buffer memory area.

+ CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145) ([_ 5 Page 366, Appendix 2 (25))

152



CHAPTER 8 FUNCTIONS

8.2.8 Simple Two-degree-of-freedom

Standard

This is the simplified control form of the two-degree-of-freedom PID control. In this form of PID control, the L60TC4
controls the target subject using not only PID constants but also the control response parameter. The response speed
toward the change of the set value (SV) can be selected from three levels.
General PID control is called one-degree-of freedom PID control. In the one-degree-of freedom PID control, when PID
constants to improve "response to the change of the set value (SV)" are set, "response to the disturbance" degrades.
Conversely, when PID constants to improve "response to the disturbance" are set, "response to the change of the set
value (SV)" degrades.
On the other hand, in the two-degree-of-freedom PID control, "response to the change of the set value (SV)" and
"response to the disturbance" can be compatible with each other.
Note that required parameter settings increase and PID constants can hardly be auto-set by the auto tuning function
for complete two-degree-of-freedom PID control. Therefore, the L60TC4 operates in the simple two-degree-of-freedom
PID control for which parameters are simplified.
The level of "response to the change of the set value (SV)" can be selected from the following, maintaining the PID
constants that improve "response to the disturbance".

* Fast

* Normal

+ Slow

A

Temperature process value (PV) / Fast

/ Normal
Setvalue (SV)2 Pf-------------moooo-- m(\

Change

Slow

Setvalue (SV)1 P

8po [04jUu0D) aunesadwa] Z'g

t » Time
Set value (SV) change point

wopaalj-jo-aaibap-om] aidwiS 87’8

(1) Setting method

Set a value on "Control response parameter"”.

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

IEem ZH1
Controf response parametes | 0 Slow j [

Stop Mode Setting :
PID conkinuation Flag 1:Marmal
_, Control detail parameter 2iFast

T s T
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8.2.9

Derivative Action Selection Function

Standard

An derivative action appropriate for each of fixed value action and ramp action can be selected and the action

characteristic can be improved using this function.

(1) Action

Each type of derivative action operates as shown below.

CHO Derivative action
selection (Un\G729,
Un\G745, Un\G761,

Un\G777)

Action

Fixed value action

Disturbance
Measured value derivation

©

44—

~.

Ramp action

Set value (SV)

T

This setting effectively
prevents the temperature
from being affected by
disturbance, though the
performance to follow the

Disturbance

Deviation derivation (1)

Set value (SV)

y

!

Temperature
process value
(PV)

Temperature
process value set value can be low.
A (PV)
T ]
Fixed value action Ramp action

This setting allows the
temperature to follow the
set value well, though the
disturbance effect is great.

(2) Setting method

Set a value on "Derivative action selection".

'S Project window => [Intelligent Function Module] = Module name => [Parameter]

Ikem

Derivative action sefection
Simultaneous kemperature rise

group setking

Simultaneous kemperature rise AT
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8.2.10 setting Change Rate Limiter Setting Function

Standard

When the set value (SV) is changed, the change rate in the specified time unit can be set on "Setting Change Rate
Limiter Setting". The user can select whether to set this rate for temperature rise and temperature drop individually or
at once.

(1) Setting method

(a) Batchl/individual setting for temperature rise and temperature drop

Select the value on "Setting Change Rate Limiter Setting".

'S Project window => [Intelligent Function Module] => Module name => [Switch Setting]

Setting Change Rate Limiter Setting

|D:Temperature Rise/Temperature Drop Batch Setting j

CollHED kU Temperatu ting
1:Temperature RisefTemperature Drop Individual Setting
[0:1s Cycle =]

(b) Change rate setting

For batch-change, set "Setting change rate limiter or Setting change limiter (Temperature rise)" only.

'S Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1
Sefting change rake imiter or:
Setting change rate imiter (40,0 % i
{Femperature rise} E

Cakbina charnna raka lirikar

For individual setting, set "Setting change rate limiter or Setting change limiter (Temperature rise)" and "Setting
change rate limiter (Temperature drop)".

e Project window > [Intelligent Function Module] => Module name => [Parameter]

Irem CH1
Setting change rate limiter or
Setting change rate limiter 40,0 % 1
(Temperature rise)
Sefting change rate fimiter
(Femperature drop}

8po [04jUu0D) aunesadwa] Z'g

20.0% 1

uonoun4 Bumes Jepwi sjey ebuey) Bumes 012’8
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(c) Time unit setting

Set the time unit of the setting change rate limiter on "Setting change rate limiter Unit time setting".

O Project window => [Intelligent Function Module] = Module name => [Parameter]

Item ZH1
Sefting change rafe imiter 5
Unit time sefting -
L T P e L e L L P PN |

El Operation of when individual setting is selected on Switch Setting

CHI Setting change rate limiter (temperature rise)
Temperature process (Un\G52, Un\G84, Un\G1 16, Un\G148)

value (PV) CHO Setting change rate limiter (temperature drop)
A

Set value (Un\G564, Un\G596, Un\G628, Un\G660)
(SV)2

' ,L Set value
________ E_ ) ] (SV) 3
Set value b i1 1 minute
(SV) 1 Lo N
; T b » Time

i
N i1 minute

3

Default value of CHLI Setting change rate limiter unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)
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8.2.11 Alert Function

Standard

When the process value (PV) or deviation reaches the value set in advance, the system is set in an alert status. Use
this function to activate danger signals of devices or safety devices.
The alert function is classified into input alerts and deviation alerts depending on the setting of the alert mode.

« Input alert: upper limit input alert, lower limit input alert (= Page 157, Section 8.2.11 (1))

+ Deviation alert: upper limit deviation alert, lower limit deviation alert, upper lower limit deviation alert, within-

range alert ((_5 Page 158, Section 8.2.11 (2))

(1) Input alert
With the upper limit input alert, when the process value (PV) is equal to or greater than the alert set value, the

system is put in an alert status.
With the lower limit input alert, when the process value (PV) is equal to or less than the alert set value, the system

is put in an alert status.

Upper limit input alert Lower limit input alert

Temperature process value (PV) Temperature process value (PV)
A A

N

Alert set value ‘/ \ Alert set value ) ]

y T
» Time L L » Time

Alert status | | Alert status | | | |

|:| Non-alert status |:|Alert status |:| Non-alert status |:| Alert status

(a) Setting method

Set the alert mode. (/7 Page 167, Section 8.2.11 (7) (a))
» Upper limit input alert: Set the alert mode to "1: Upper Limit Input Alert".
» Lower limit input alert: Set the alert mode to "2: Lower Limit Input Alert".

uonoung U8y L1'¢'8
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(2) Deviation alert

With the deviation alert, when the deviation (E) between the temperature process value (PV) and the set value

(SV) meets a particular condition, the system is put in an alert status.
The set value (SV) to be referred is either "set value (SV) monitor" or "set value (SV) setting" depending on the
alert mode. When a setting change rate limiter is specified, "set value (SV) monitor" follows the set value (SV) by

the specified change rate. (For details on the setting change rate limiter setting, refer to [~ 5~ Page 369, Appendix

2 (28).)

The following table describes the use of each set value (SV) of when a setting change rate limiter is specified, and

can be referred to use a deviation alert.

Reference area of the set
value (SV)

Use (when the set value (SV) is changed)

CHO Set value (SV) monitor
(Un\G25 to Un\G28)

This value is used when the temperature process value (PV) needs to follow the
changing set value (SV) within a consistent deviation (E). If the temperature process
value (PV) does not follow the set value (SV) and strays out of the set deviation range,
an alert occurs.

CHO Set value (SV) setting
(Un\G34, Un\G66, Un\G98,
Un\G130)

This value is used for the alert occurrence to be determined only by the deviation (E)
from the set value (SV). In this case, how well the temperature process value (PV) is
following the changing set value (SV) does not matter. Even if the value in CHO Set
value (SV) monitor (Un\G25 to Un\G28) is changing, an alert can occur depending on the
deviation (E) from the set value (SV).

(a) Set value (SV) and the setting change rate limiter setting

The following figures show the relationships of two types of set value (SV) depending on whether the setting

change rate limiter is specified or not.

* When the setting change rate limiter is not specified: The two types of set value (SV) are the same value.

Temperature process value (PV)

A

Set value (SV) 2 pr--------

ChangeI

Set value (SV) 1 ppr-==----

CHO Set value (SV) setting
(Un\G34, Un\G66, Un\G98, Un\G130)
and
CHLI Set value (SV) monitor (Un\G25 to Un\G28)

0

» Time
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* When the setting change rate limiter is specified: The value in CHO Set value (SV) monitor (Un\G25 to
Un\G28) follows the set value (SV) of after the setting is reflected.

Temperature process value (PV)
A

Set value (SV) 2 ppr----------mm-nn-- -

ChangeT

Set value (SV) 1 P

0

CHO Set value (SV) setting
(Un\G34, Un\G66, UG98, Un\G130)

CHOI Set value (SV) monitor
(Un\G25 to Un\G28)

CHLO Setting change rate limiter or
setting change rate limiter (temperature rise)
------ (Un\G52, Un\G84, Un\G116, Un\G148)

T

» Time

(b) Upper limit deviation alert

'
1
'
'
'
'

-
'
'
'
'
'
'
'
'
'
T
'

>

CHO Setting change rate limiter unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)

When the deviation (E) is equal to or greater than the alert set value, the system is put in an alert status.

When the alert set value is positive

When the alert set value is negative

Temperature process value (PV)
A

Set value

Temperature process value (PV)
A

Set value
sV

sV

» Time

Deviation (E)

(= Temperature process value (PV) - set value (SV)'")
A

/N

> Time

Deviation (E) .
(= Temperature process value (PV) - set value (SV)™)
A

Alert set value

N

\

0 \ / > Time

» Time

Alert set value

Alert status |

| Alert status | i

[INon-alert status [__] Alert status

|:| Non-alert status |:|Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((__5 Page 158,

Section 8.2.11 (2) (a))
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(c) Lower limit deviation alert

When the deviation (E) is equal to or less than the alert set value, the system is put in an alert status.

When the alert set value is positive

When the alert set value is negative

Temperature process value (PV)
A

Set value
(sv)"

> Time

Deviation (E) N
(= Temperature process value (PV) - set value (SV)'")
A

Alert set value

N

» Time

Alert status |

|:| Non-alert status |:|Alert status

Temperature process value (PV)
A

Set value
sV

> Time

Deviation (E) .
(= Temperature process value (PV) - set value (SV))
A

0 \ / » Time

Alert status | i

Alert set value

|:| Non-alert status |:|Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([_ > Page 158,

Section 8.2.11 (2) (a))

(d) Upper lower limit deviation alert

When one of the following conditions is satisfied, the system is put in an alert status.

+ Deviation (E) > Alert set value
+ Deviation (E) < -(Alert set value)

Temperature process value (PV)
A

.- -~

Set value (SV)" =2 >

-- -~

v

Time

Alert set value #*

Time

B
|
v

- (Alert set value)

Alert status |

|:| Non-alert status |:|Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([_ > Page 158,

Section 8.2.11 (2) (a))
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(e) Within-range alert
When the following condition is satisfied, the system is put in an alert status.
* -(Alert set value) < Deviation (E) < Alert set value

Temperature process value (PV)
A

-- -~

, .
O‘ \\
Set value (SV)" =" * — —
- -
\‘ "
. .
. .
\’ "'
> Time
Deviation (E) (= Temperature process value (PV) - set value (SV)'™)
A
O"' “‘\
Alert set value o w
O' ‘\
0 = = = —= > Time

- (Alert set value)

.o -

|:| Non-alert status |:|Alert status

Alert status |

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((__5 Page 158,
Section 8.2.11 (2) (a))
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(f) Setting method (alert mode and the set value (SV) to be referred)

Select one of the two types of set value (SV) described in [~ Page 158, Section 8.2.11 (2) by specifying an
alert mode.
* When the alert judgment requires the value in CHO Set value (SV) monitor (Un\G25 to Un\G28), set one
of the following values.

Alert mode setting ((—~ Page 167, Section 8.2.11 (7) (a))

Setting value Alert mode name
3 Upper Limit Deviation Alert
4 Lower Limit Deviation Alert
5 Upper/Lower Deviation Alert
6 Within-Range Alert
9 Upper Limit Deviation Alert with Wait
10 Lower Limit Deviation Alert with Wait
1 Upper/Lower Limit Deviation Alert with Wait
12 Upper Limit Deviation Alert with Re-Wait
13 Lower Limit Deviation Alert with Re-Wait
14 Upper/Lower Limit Deviation Alert with Re-Wait

* When the alert judgment requires the value in CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98,
Un\G130), set one of the following values.

Alert mode setting ((_ > Page 167, Section 8.2.11 (7) (a))

Setting value Alert mode name
15 Upper Limit Deviation Alert (Use Set Value (SV) Setting Value)
16 Lower Limit Deviation Alert (Use Set Value (SV) Setting Value)
17 Upper lower deviation alert (Use Set Value (SV) Setting Value)
18 Within-range deviation alert (Use Set Value (SV) Setting Value)
19 Upper Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
20 Lower Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
21 Upper/Lower Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
22 Upper Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
23 Lower Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
24 Upper/Lower Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
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(3) Alert with standby
Even if the temperature process value (PV) or deviation (E) is in a condition to be in an alert status when the
module's status is changed from the setting mode to the operation mode (Setting/operation mode instruction
(Yn1): OFF—ON), the alert does not occur. The alert function can be disabled until the temperature process value
(PV) or deviation (E) strays out of the condition to be in an alert status.

E' When the alert mode is set to Lower limit deviation alert with standby (10)
The alert function is inactive until the deviation (E) exceeds the alert set value (right figure below).

Lower limit deviation alert ([_ Page 160, Section
8.2.11 (2) (c)

Lower limit deviation alert with standby

Deviation (E) Deviation (E) .
(= Temperature process value (PV) - set value (SV)*1) (= Temperature process value (PV) - set value (SV)*1)
A A
0 » Time 0 /_\ » Time
T /‘\¥ Alert set value [>r— / L
: : - E
! ! Wait operation !
! : region !
Alert status | | | | Alert status | | |
[_1 Non-alert status [__] Alert status [_1 Non-alert status [_] Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((__5  Page 158,
Section 8.2.11 (2) (a))

Point/’

When the system goes into the non-alert status even once after an alert judgment started following the setting of the alert
mode, the alert with standby will be inactive even if the mode is changed to the one with standby.

(a) Setting method

Select one of the following alert modes.

Alert mode setting ((_ > Page 167, Section 8.2.11 (7) (a))

Setting value Alert mode name
7 Upper Limit Input Alert with Wait
8 Lower Limit Input Alert with Wait
9 Upper Limit Deviation Alert with Wait
10 Lower Limit Deviation Alert with Wait
11 Upper/Lower Limit Deviation Alert with Wait
19 Upper Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
20 Lower Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
21 Upper/Lower Limit Deviation Alert with Wait (Use Set Value (SV) Setting Value)
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(4) Alert with standby (second time)

A function to deactivate the alert function once again when the set value (SV) is changed is added to an alert with
standby. This is called an alert with standby (second time).
When control needs the set value (SV) change, the alert supposed to occur can be avoided when the set value is
changed by selecting an alert with standby (second time).

E' When the temperature process value (PV) is on the position as below before the set value (SV) change

Temperature process value (PV)

N

Before temperature -
Al
set value (SV) change ert region o
A H— A
Alert set value Set value (SV)
Temperature set value
Temperature process value (PV) (SV) change
After temperature Y
Alert
set value (SV) change ertregion &
7 N\ JAN

Alert set value Set value (SV)
*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([ Page 158,

Section 8.2.11 (2) (a))

For a deviation alert, when the set value (SV) is changed, the temperature process value (PV) goes into the
alert area; therefore, the system goes into an alert status.
To prevent the case above, the alert output is put on standby.

(a) Setting method

Select one of the following alert modes.

Alert mode setting (_>Page 167, Section 8.2.11 (7) (a))

Setting value Alert mode name
12 Upper Limit Deviation Alert with Re-Wait
13 Lower Limit Deviation Alert with Re-Wait
14 Upper/Lower Limit Deviation Alert with Re-Wait
22 Upper Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
23 Lower Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
24 Upper/Lower Limit Deviation Alert with Re-Wait (Use Set Value (SV) Setting Value)
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If a setting change rate limiter is specified, an alert with standby (second time) is not active even though one of the following
alert modes is selected.

Alert mode setting ([_ 5 Page 167, Section 8.2.11 (7) (a))

Setting value Alert mode name
12 Upper Limit Deviation Alert with Re-Wait
13 Lower Limit Deviation Alert with Re-Wait
14 Upper/Lower Limit Deviation Alert with Re-Wait

The standby (second time) is used to prevent alert occurrence when the set value (SV) is changed.

If a setting change rate limiter is specified, the value in CHO Set value (SV) monitor (Un\G25 to Un\G28) gradually changes
following the set value (SV) when the set value (SV) is changed. Suppose that the standby (second time) function is
activated under such occasion. The alert standby would be always active; therefore an alert would not be output even when
the temperature process value (PV) is not following the value in CHO Set value (SV) monitor (Un\G25 to Un\G28). To
prevent such cases, the standby (second time) function is deactivated if a setting change rate limiter is used.
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(5) Condition for alert judgment

Whether alert occurrence is judged or not depends on the settings of the followings:
- Setting/operation mode instruction (Yn1) ([ Page 330, Appendix 1.2 (1))
« PID continuation flag (Un\G169) ([__= Page 381, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ([(_ 5 Page 333, Appendix 1.2 (7))

« CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_ = Page 353, Appendix 2 (13))
The following table shows the relationship between each setting above and the execution of alert judgment.

O: Judged x: Not judged

Setting/operation PID CHO PID control CHO Stop mode setting Alert
q . e
mode instruction | continuation | forced stop instruction | (Un\G33, Un\G65, Un\G97, | . e
u
(Yn1)*1 flag (Un\G169) (YnC to YnF) Un\G129) 1uce

Stop (0) x

Power ON, Stop (0)/Continue OFE/ON Monitor (1) y

Setting mode (1)

Alert (2) O

OFF Stop (0)/Monitor (1)/Alert (2) O

Operation mode Stop (0)/Continue Stop (0) x
(operating) Q) ON Monitor (1) x
Alert (2) O

Stop (0) x

Stop (0) OFF/ON Monitor (1) x

Alert (2) O
Setting mode OFF Stop (0)/Monitor (1)/Alert (2 O

(after operation) PO ftor (1) (2)
Stop (0) x
Continue (1)

ON Monitor (1) x
Alert (2) O

*1 For details, refer to [__ 5 Page 324, Appendix 1.1 (2).

Even if the conditions above are satisfied, when CHO Unused channel setting (Un\G61, Un\G93, Un\G125,
Un\G157) is set to Unused (1), alert judgment is not executed. ([ Page 376, Appendix 2 (35))

(6) Condition where CHO Alert occurrence flag (XnC to XnF) turns off

The condition where CHO Alert occurrence flag turns off differs depending on the setting of the following buffer

memory area.

« CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_= Page 353, Appendix 2 (13))

CHO Stop mode setting (Un\G33,
Un\G65, Un\G97, Un\G129)

Condition where CHO Alert occurrence flag (XnC to XnF) turns off

Stop (0)

Monitor (1)

When the cause of the alert is resolved, or when the system is shifted from the
operation mode to the setting mode (when Setting/operation mode instruction

(Yn1) is turned off from on).

Alert (2)

When the cause of the alert is resolved,
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(7) Setting alert modes and alert set values

Settings of the alert mode and alert set value are described below.

(a) Alert mode
Set the alert mode. Up to four modes can be set for each channel. Set modes in "Alert 1 mode setting" to "Alert
4 mode setting".

'S Project window => [Intelligent Function Module] = Module name => [Parameter]

Ikem CHL CHZ
- Alert function setting Set the temperature process yalue (P¥) or warning status of deflection.

Alert 1 mode setting 1:pper Limit Inpuk Alert Mok WWarning

Alert 2 mode setting Mok \Warning Mok \Warning

Alert 3 mode setting ZiLower Limit Input Alert Mok \Warning

Aferf £ mode setfing 0:kak Warning j Mok WWarning

Alert set value 1 7:Upper Limit Input Alert with Wait A
Alert set value 2 SiLoweer Limit Inpuk Alert with Wait

9:Upper Limit Deviation Alerk with whait
10:Lower Limik Deviation Alert with Wait
11:Upper/Lower Limit Deviation Alert with wWait

Alert set value 3
Alert set value 4

Alert dead band setting 12:Upper Limit Deviation Alert with Re-wait

Mumber of alert delaw 13:Lower Limik Deviation Alert with Re-tWwaik

Loop disconnection detection 14:Upper/Lower Limit Deviation Alert with Re-Wwait

judgment time 15:pper Limit Deviation Alert (Use Set Yalue (S5Y) Sekting Yalue)

16:Lawer Limit Deviation Alert (Use Set Walue (S5Y) Sekting Yalue)

Lol lizaieelan i disu i doed 17:Upper/Lower Limit Deviation Alert (Use Set Yalue (%) Setting Yalue)

ban 18 :within-Range Alert (Use Set value {3v) Setting value)

Pracess alarm alert output 1%:Upper Limit Deviation Alert with Wait (Use Set Yalue (541 Setting Yalue)
enablefdisable setting 20:Lower Limit Deviation Alert with Wait {Use Set Value (543 Sekting Yalue) v
Memmmee =lavmn lmme bmime liemik

Each alert mode for alert 1 to 4 corresponds to alert set value 1 to 4.

(b) Alert set value
Set the value where CHO Alert 1 (b8 of Un\G5 to Un\G8) to CHIO Alert 4 (b11 of Un\G5 to Un\G8) turns on

o 0o
according to the set alert mode. Up to four values can be set for each channel. RN
_— "o " -
Set values in "Alert set value 1" to "Alert set value 4". > g
. , ) . o3
O Project window > [Intelligent Function Module] => Module name => [Parameter] 31 3
c C
23
Ttem CHI g9

]
Alert set value 1 200C o =
Alert set value 2 oc ] 2
Alert set value 3 200 ¢ o =
Alert set value 4 30 a &

flark Azzd karnd cakkicn n oL

Alert set value 1 to 4 corresponds to each alert mode for alert 1 to 4.
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(8) Setting the alert dead band

When the temperature process value (PV) or deviation (E) is close to the alert set value, alert status and non-alert
status may alternates repeatedly due to inconsistent input.
Such case can be prevented by setting an alert dead band.

(a) Setting method

Set a value on "Alert dead band setting".

Q) Project window > [Intelligent Function Module] => Module name => [Parameter]

Item CH1
Afert dead band setting [0S %
Rliornber aF alark delae M Tirse

El When the alert mode is set to Upper limit input alert (1) ([(Z 5 Page 157, Section 8.2.11 (1))
When a value other than 0 (0.0%) is set in Alert dead band setting (Un\G164), the system is put in the
alert status when upper limit input becomes equal to or greater than the alert set value. The system is put
in the non-alert status when the upper limit falls below the alert dead band (figure on the right).

When 0 (0.0%) is set in Alert dead band setting When a value other than 0 (0.0%) is set in Alert dead
(Un\G164) band setting (Un\G164)
Temperature process value (PV) Temperature process value (PV)
A A

Alert set value Alert set value
1 1 Dead band
: : > Time : : > Time

Alert status | | | | Alert status | | | |
|:| Non-alert status |:|Aler1 status |:| Non-alert status |:|Alert status
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(9) Setting the number of alert delay

Set the number of sampling to judge alert occurrence. The system is set in the alert status when the process
value (PV) that has reached the alert set value remains in the alert range until the number of sampling becomes
equal to or greater than the preset number of alert delays.

(a) Setting method

Set a value on "Number of alert delay"”.

'®) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1
Aumber of afert defay i5 Times
Loop disconnection detection o P

EI When the alert mode is set to Upper limit input alert (1) ((_> Page 157, Section 8.2.11 (1))
When 5 is set as the number of alert delay, the system is not put in the alert status if the number of
sampling is 4 or less.

Temperature process value (PV)
4 /\

Alert set value

Set value (SV)

|

> Time

Sampling count |

—
3 times 5 times

Alert status | |

[ INon-alert status [__|Alert status
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(10)Alert mode and settings

The following table shows the alert modes and validity/availability of related settings.

(Active/Yes: O, Inactive/No: —)

Alert dead band | Number of alert Alert with Alert with
setting delay standby standby (second
Alert (I_= Page 168, | ((_ Page 169, | ([_= Page 163, | time)((_5 Page
Section 8.2.11 Section 8.2.11 Section 8.2.11 164, Section
(8) ()] (3) 8.2.11 (4))

Upper limit input alert Page
Input 1:;), Section 2.2.11 (1§E;? ° © O © -
alert Lower limit input alert Page

157, Section 2.2.11 (1§§:§? ’ © © © B

Upper limit deviation alert

((Z_=Page 159, Section 8.2.11 (2) O @) @) O

(b))

Upper limit deviation alert (using the

set value (SV)) (__5  Page 159, O @) @) O

Section 8.2.11 (2) (b))

Lower limit deviation alert

(_7Page 160, Section 8.2.11 (2) O O @) @)

(c)

Lower limit deviation alert (using the

set value (SV)) ((__5 Page 160, O @) @) @)
Deviation | Section 8.2.11 (2) (c))
alert Upper lower limit deviation alert

((Z_=Page 160, Section 8.2.11 (2) O @) @) @)

(d))

Upper lower limit deviation alert

(using the set value (SV))

, O O O O

("7 Page 160, Section 8.2.11 (2)

(d))

Within-range alert ((_= Page 161, o o o o

Section 8.2.11 (2) (e))

Within-range alert (using the set

value (SV)) ((__F Page 161, O @) — —

Section 8.2.11 (2) (e))
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8.2.12 RFB Limiter Function

Standard

The RFB (reset feed back) function operates when deviation (E) continues for a long period of time. In such occasion,
this function limits the PID operation result (manipulated value (MV)) from an integral action so that it does not exceed

the valid range of the manipulated value (MV).
This function operates automatically on execution of PID control; therefore, a setting by the user is unnecessary.

When the PID operation result exceeds the upper limit output limiter value, the L60TC4 operates as follows:
» The RFB function levels the manipulated value (MV) to the upper limit output limiter value by feeding back the
exceeded value to the integral value.
When the PID operation result is below the lower limit output limiter value, the L60TC4 operates as follows:
» The RFB function levels the manipulated value (MV) to the lower limit output limiter value by feeding back the
lacking value to the integral value.
© 0 0000000000000 0000000000000 0000000000000 0000000000000000000000
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8.2.13 Input/output (with another analog module) function

Input and output can be processed using other analog modules (such as an A/D converter module or D/A converter

module) in the system.

(1) Input
In general, a temperature control module uses the temperature measured through thermocouples or platinum
resistance thermometers connected to the module as a temperature process value (PV).
In the L60TC4, the digital input value of current or voltage converted by other analog modules (such as an A/D
converter module) in the system can also be used as a temperature process value (PV).

(a) Setting method
Follow the procedure below.
1. Select "Input range" from one of "201:Input with Another Analog Module Measured Temperature
Range (0 to 4000)" to "205:Input with Another Analog Module Measured Temperature Range (0 to
32000)".

© Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikerm CH1 CHz2
-| Basic setting Set the temperature conversion system.
Z: Thermocouplek, Measured Temperature 2:Thermocouplek, Measured Temperature
dnput range Reange(0 ko 1300 C) ™ | Range(0 to 1300 C)
Sef value (S¥) setting 201 Input with Another &nalog Madule Measured Temperature Range (0 ko 40007 A
Unused channel setking 202: Input with Another Analog Module Measured Temperature Range (0 to 120000

203 Input with Another Analog Module Measured Temperature Range (0 to 160000
- Control basi t ti 204 Input with Another Analog Module Measured Temperature Range (0 to 40000
ontrol hasic parameter setting 205: Input with Another Analog Module Measured Temperature Range (0 to 32000}

[T S Y B Y

Conversion enable/disable setting

2. store the value of another analog module (such as an A/D converter module) into CHO

Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692).
Store the value of another analog module (such as an A/D converter module) into CHO
Temperature process value (PV) for input with another analog module. (Un\G689 to Un\G692)

({_= Page 402, Appendix 2 (74))

Point />

@ If the second procedure above is executed ahead of the first procedure, a write data error (error code: O0OO4y) occurs.

® When this function is used, the value in the following buffer memory area is used for the temperature process value (PV)
scaling function.
+ CHO Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692)
For details on the temperature process value (PV) scaling function, refer to the following.

[ Page 221, Section 8.3.1
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(2) Output
Instead of the transistor output from the temperature control module, analog output values from other analog
modules (such as a D/A converter module) can be used as the manipulated value (MV).

(a) Setting method
Follow the procedure below (for the standard control).

1. Select the value on "Resolution of the manipulated value for output with another analog module".

'S Project window > [Intelligent Function Module] => Module name > [Parameter]

Resolution of the
manipidated valve for ovfpuf | 0:0 to 4000 -
with another anafoq modufe

0:0 ko 4000

Choose any of the Following Four differen 2.0 b 16000

30 ko 20000

2. Sstore the value in CHO Manipulated value (MV) for output with another analog module (Un\G177 to
Un\G180) into the buffer memory in other analog module (such as a D/A converter module).
(I_= Page 383, Appendix 2 (47))

Point/

® When the manipulated value (MV) is -5.0% to 0.0%, 0 is stored in Manipulated value (MV) for output with another analog
module. When the manipulated value (MV) is 100.0% to 105.0%, 4000/12000/16000/20000 is stored in Manipulated
value (MV) for output with another analog module.

® The manipulated value (MV) in a percentage value is stored into Manipulated value (MV) for output with another analog
module (digital output value) in real time.

8po [04jUu0D) aunesadwa] Z'g
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8.2.14 on delay output function

Standard

This function allows the user to set the delay (response/scan time delay) of transistor output. By setting a delay, and
monitoring the ON delay output flag and external output on the program, disconnection of external output can be
judged. The following figure is an example using the ON delay flag.

(Scan time delay)

/ Disconnection is determined
/ based on the ON/OFF status
of the contact of the input module

CPU module| L60TC4 | Input module and ON delay output flag.

_ Sensor ON/OFF status
(Response delay) <

Transistor output

v

External

— current
sensor

Heater

(1) Setting method

Set a value on "Transistor output monitor ON delay time setting".

L) Project window => [Intelligent Function Module] => Module name => [Parameter]

Transistor outpot monifor %

defay time setting ID
Resolution of the manipulated
vimbiam Fme maikea ik ikl ek L km AN
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8.2.15 self-tuning function

CHAPTER 8 FUNCTIONS

Standard

The L60TC4 constantly monitors the control state. When the control system is oscillatory, this function allows PID
constants to be automatically changed under the following situations such as:
« After the control has been just started
* When the set value (SV) is changed

» When the characteristics of a controlled object fluctuates

Unlike the auto tuning function, a normal control response waveform is monitored and PID constants are automatically
calculated and set. This allows an object to be controlled with the most suitable PID constants all the time without

disturbance.

(1) Differences between auto tuning and self-tuning

The following table lists the differences between auto tuning and self-tuning.

Item

Auto tuning

Self-tuning

PID constants
calculation

The manipulated value (MV) is turned on/off and PID
constants are calculated based on the hunting cycle
and amplitude of the temperature process value (PV)
for the set value (SV).

PID constants are calculated based on an oscillation
occurred under situations such as after the control has
been just started, the set value (SV) has been
changed, and when a control response is oscillatory.

Execution method

Turning off and on CHO Auto tuning instruction (Yn4 to
Yn7) starts auto tuning and changes PID constants
upon completion.

The L60TC4 constantly monitors the control response.
PID constants are calculated and changed when the
control response is slow.

Control response

PID constants are calculated based on the control
response of when the manipulated value (MV) is turned
on/off; therefore, the control may become unstable.

PID constants are calculated based on the control
response during temperature control; therefore, the
control is stable.

Calculation result

The optimum PID constants are calculated by one
tuning.

In the standard control, CHO Loop disconnection
detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) is also calculated.

The optimum PID constants may not be obtained by
one tuning. CHO Loop disconnection detection
judgment time (Un\G59, Un\G91, Un\G123, Un\G155)
is not calculated.

PID constants setting
when the
characteristics of a
controlled object
fluctuate

Users perform auto tuning again to change PID
constants.

The L60TC4 automatically changes PID constants.

Available control mode

The standard control and heating-cooling control

The standard control only
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(2) Starting ST and vibration ST

Two types of self-tuning are available depending on the state of the control system: starting ST (self-tuning) and
vibration ST.
 Starting ST: Self-tuning is performed immediately after the control is started or when the set value (SV) is
changed.
* Vibration ST: Self-tuning is performed when the control system in a stable state has become oscillatory due
to reasons such as disturbance.

Temperature process value (PV)
A

Starting ST Vibration ST

A
A\ 4

A

»
»

» Time

(a) How to set starting ST
Select one of the following four setting values for "Self-tuning setting".
+ 1: Starting ST (PID Constant Only)
+ 2: Starting ST (Simultaneous Temperature Rise Parameter Only)
« 3: Starting ST (PID Constant and Simultaneous Temperature Rise Parameter)
* 4: Starting ST plus Vibration ST (PID Constant Only)

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ttem CH1 CHz CH3
Self-tuning setting | 000 Mot Run the ST = | :Da Mok Run the 5T 0:De Mot Run the 5T
Temperature conversion setking 0:Dio Mok Run the 5T

Conling method setking 1:5tarting ST (PID Constant Qnlkyd
Cooling upper limit output limiter [ 2:3Farting 5T {Simulcaneous Temperature Rise Parameter Only)
Zi5tarting 5T {PID Constant and Simultaneous Temperature Rise Parameter)

(s:eotnt:::: control autput cycle 4:5karting 5T plus Vibration (PID Constant Only)

(b) How to set vibration ST

Set the following for "Self-tuning setting".
* 4: Starting ST plus Vibration ST (PID Constant Only)

O Project window => [Intelligent Function Module] <> Module name => [Parameter]

Ikem CH1 CHz2 CH3
Self-tuning setting [0:Do Mot Runthe ST = | 0:Da Mot Run the 5T 0:00 Mot Run the 5T
Temperature conversion setking 0:0a Mok Run khe 5T
Caaling method setting 1:5karting 5T (PID Conskant Only)

Cocling upper limik output limiksy | 2:50arting 5T (Simultaneous Temperature Rise Parameter Only)

) Zi5tarting 5T (PID Constant and Simulkaneous Temperature Rise Parameker
Cooling control output cycle

setking

415karting 5T plus Yibration (PID Constant CQnly)
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(3) Procedure for the self-tuning control

The following is the flow chart for the control.

( Self-tuning start )

Did the
temperature adjustment control start?
Or did the set value (SV)
change?

YES

CHO Auto tuning status (Xn4 to Xn7) turns on.
(Starting ST)

CHO PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)
turns OFF.

The module is controlled based on the set
PID constants.

NO

Is the
temperature process value (PV)
changed out of the set
value (SV)?

Is the response erratic?

¢ CHO Auto tuning status (Xn4 to Xn7) turns on.
(Vibration ST)

PID constants are calculated by self-tuning.

CHO PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)

Response failed? turns OFF. |
PID constants are calculated and changed by I
The setting is changed to PID constants calculated by Self-tuning,
self-tuning. l
l CHO PID auto-correction status o
. (b0 of Un\G575, Un\G607, Un\G639, Un\G671) NN
CHO PID auto-correction status turns ON. o o
(b0 of Un\G575, Un\G607, Un\G639, Un\G671) ]
turns ON. @ é
=@
™ v :,':: o
v 5 €
3 o
CHO Auto tuning status (Xn4 to Xn7) turns off. ‘; 8
> 3
l< eE=3
iy ¢S
<
Temperature is controlled by the set PID constants. g
)

l

( Self-tuning completion )
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(4) Operation with starting ST
This section explains the operation of when the temperature control is started or the set value (SV) is changed
(starting ST).
With starting ST, the module monitors the response waveform of the temperature process value (PV) of when the
temperature control is started or when the set value (SV) is changed. Then PID constants are automatically
corrected. The following table lists the operations of the module with starting ST.

Operation with starting ST

CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 0 (OFF). In addition,
CHO Auto tuning status (Xn4 to Xn7) is turned on.

2 Temperature is controlled using the PID constants set.

When a control response is poor, PID constants are calculated based on the response waveform and are set in
the buffer memory. In addition, CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is
turned 1 (ON). When a control response is good, CHO PID auto-correction status (b0 of Un\G575, Un\G607,
Un\G639, Un\G671) remains 0 (OFF) and PID constants are not changed.

4 CHO Auto tuning status (Xn4 to Xn7) is turned off.

Temperature process value (PV)
A

Set value (SV)

Control start

» Time
Response measurement/evaluation
Self-tuning in execution 1
ON 5
CHOAuto tuning status OFF l ]
(Xn4 to Xn7) S 4
ON'!
CHO PID auto-correction status ! N

(b0 of Un\G575, Un\G607, OFF (Only when PID constants were changed) —» |-
Un\G639, Un\G671)

PID constants Before change (Only for poor response) —» : After change

----- » Executed by the L60TC4

(a) Conditions for self-tuning (starting ST)

Self-tuning is executed under the following conditions:

* When the setting mode is shifted to the operation mode (Setting/operation mode instruction (Yn1) is
turned off and on) the first time after the power is turned off and on or after the CPU module is reset and
the reset is cancelled

* When the setting mode is shifted to the operation mode the second time or later after the power is turned
off and on or after the CPU module is reset and the reset is cancelled (only when the temperature process
value (PV) has been stable for two minutes or longer before the mode is shifted)

» When the set value (SV) is changed (only when the set value (SV) after the change is greater than that
before the change and when the temperature process value (PV) before the change has been stable for
two minutes or longer
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CHAPTER 8 FUNCTIONS

Point/’

If the starting ST is started when the temperature process value (PV) is not stable, incorrect PID constants may be
determined. Execute the starting ST after the temperature process value (PV) has been stable for two minutes or longer.

uonouny Buluni-yes GLZ'8
8po [04jUu0D) aunesadwa] Z'g
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(5) Operation with vibration ST

This section explains the operation of when a control response is oscillatory (vibration ST).

With vibration ST, PID constants are automatically corrected to settle a vibration when a control response
becomes oscillatory due to reasons such as the change in the characteristic of a controlled object and conditions
for operation.

The following table lists the operations of the module with vibration ST. (The listed operations are those under the
state where temperature is being controlled with the PID constants set.)

Operation with vibration ST

CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 0 (OFF). In addition,
CHO Auto tuning status (Xn4 to Xn7) is turned on.

2 PID constants are calculated based on a response waveform.

PID constants are set in the buffer memory and CHO PID auto-correction status (b0 of Un\G575, Un\G607,
Un\G639, Un\G671) is turned 1 (ON).

4 CHO Auto tuning status (Xn4 to Xn7) is turned off.

Temperature process value (PV)

Set value (SV) \//\ /:/\ /\\//\ \//_\ ;

Oscillation detected PID constants calculated

Un\G639, Un\G671)

PID constants Before change After change

----- » Executed by the L60TC4

: > Time
P Response measured o
5 Self-tuning in execution i ‘E
ON P
CHO Auto tuning status 2 2 o
(Xn4 to Xn7) OFF ’ !
. ) | ON;
CHO PID auto-correction status DesoeEn ks | Y~
(b0 of Un\G575, Un\G607, execution result ,,’OFF

X

(a) Conditions for self-tuning (vibration ST)

Self-tuning is executed when the temperature process value (PV) goes outside the range that is judged as
unstable.

(b) Precautions
If self-tuning (vibration ST) is executed on the following objects, incorrect PID constants may be determined:
» Controlled objects where a disturbance periodically occurs
+ Controlled objects with strong mutual interference
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(6) Conditions where self-tuning is not executed

This section explains the conditions where self-tuning is not executed.

(a) The control method is not the PID control method
When the control method is one of the methods other than the PID control method (two-position control, P
control, Pl control, PD control), the following is operated.
» CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).
When all PID constants of target channels turn to a value other than 0, self-tuning is enabled.

Temperature process value (PV)

VARV

Oscillation detected

: Time

Self-tuning disabled Self-tuning in execution

A

h A

CHLO Proportional band (P) setting

(Un\G35, Un\G67, Un\G99, Un\G131) Setting =0 ewing -
CHO Integral time (1) setting o Setting 0
(Un\G36, UN\G68, Un\G100, Un\G132) _ oouing =0 Mg ;
CHO Derivative time (D) setting Setting = 0 Seti 0
(Un\G37, UM\G69, Un\G101, Un\G133) eting ; Sefting =
ON :
CHLI Self-tuning disable status OFF
(b8 of Un\G575, Un\G607, Un\G639, Un\G671) il
ON :
CHO PID auto-correction status . .
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)_(DePends on previous execution resulf) | OFF

(b) Auto tuning is being executed

At the time of when auto tuning is completed, self-tuning is enabled. An error does not occur.

(c) The lower limit output limiter value is lower than the manipulated value (MV) and the
manipulated value (MV) is lower than the upper limit output limiter value when the
temperature control is started and the set value (SV) is changed
The starting ST does not start. However, self-tuning is enabled at the time of when a control response becomes

oscillatory under the following setting.
» CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) is set to Starting ST and vibration ST

(4).
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(d) The manipulated value (MV) is not changed from the lower limit output limiter value
or upper limit output limiter value when the temperature control is started and the
set value (SV) is changed
The starting ST does not start. However, self-tuning is enabled at the time of when a control response becomes

oscillatory under the following setting.
+ CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) is set to Starting ST plus Vibration ST

(4).
(e) The temperature process value (PV) is not within the temperature measurement

range
CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).

(f) The value set in CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108,

Un\G140) is not 0 ([_=Page 362, Appendix 2 (20))
CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).

(g) CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) is set to MAN (1)

(—="Page 367, Appendix 2 (26))
CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).

(h) Other conditions
In addition to those described above, self-tuning is not executed under the following conditions.

« The heating-cooling control has been selected for the control mode. ([~ 5 Page 108, Section 7.2)
* The following buffer memory areas have been set to values other than 0 (0.0%).

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Setting change rate limiter/Setting
. i Un\G52 Un\G84 Un\G116 Un\G148
change rate limiter (temperature rise)
CHO Sett o pogr— Page 369, Appendix 2 (28)
eting change rate fimrer Un\G564 Un\G596 Un\G628 Un\G660

(temperature drop)

(7) Discontinuation of self-tuning
The following operation during self-tuning discontinues the self-tuning operation.
» The setting in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) has been changed to Do
Not Run the ST (0).
The self-tuning operation in process is discontinued and self-tuning is not performed anymore after that. (An error
does not occur.)
Whether self-tuning is being executed can be checked in CHO Auto tuning status (Xn4 to Xn7). ((_5 Page 326,
Appendix 1.1 (5))
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(8) Conditions where self-tuning does not complete due to errors

The following are the conditions where an error occurs in self-tuning.
* The setting for the buffer memory areas in the following table was changed during self-tuning.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Proportional band (P) setting Un\G35 un\G67 Un\G99 uUn\G131 Page 355, Appendix 2 (15)
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 357, Appendix 2 (16)
CHO Derivative time (D) setting uUn\G37 uUn\G69 Un\G101 Un\G133 Page 357, Appendix 2 (17)
CHO Upper limit output limiter Un\G42 Un\G74 Un\G106 Un\G138
Page 360, Appendix 2 (19)

CHO Lower limit output limiter Un\G43 uUn\G75 un\G107 uUn\G139
CHO Sensor correction value setting Un\G45 un\G77 uUn\G109 uUn\G141 Page 363, Appendix 2 (21)
CHO Control output cycle setting uUn\G47 Un\G79 Un\G111 Un\G143 Page 364, Appendix 2 (23)
CHO Primary delay digital filter setting un\G48 uUn\G80 un\G112 un\G144 Page 365, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 un\G114 Un\G146 Page 367, Appendix 2 (26)
CHO Setting change rate limiter/Settin

g chang >eHing Un\G52 Un\G84 Un\G116 Un\G148 | Page 369, Appendix 2 (28)
change rate limiter (temperature rise)
CHO Forward/reverse operation setting Un\G54 Un\G86 Un\G118 Un\G150 Page 371, Appendix 2 (30)
CHO Unused channel setting Un\G61 Un\G93 un\G125 uUn\G157 Page 376, Appendix 2 (35)
CHO Setting change rate limiter

9 9 Un\G564 Un\G596 Un\G628 Un\G660 Page 369, Appendix 2 (28)
(temperature drop)

+ CHO Temperature process value (PV) (Un\G9 to Un\G12) is outside the temperature measurement range.

("_7 Page 336, Appendix 2 (3))
» The manipulated value (MV) does not reach the upper limit output limiter value or lower limit output limiter

value before the measurement is completed and necessary measurement data is not obtained.
« After self-tuning is started with the starting ST, the temperature process value (PV) that is supposed to rise

drops by 1°C (°F) or more.

« After self-tuning is started with the starting ST, the temperature process value (PV) that is supposed to drop

rises by 1°C (°F) or more.

When an error occurs in self-tuning, CH Self-tuning error (b10 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1

(ON).
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(9) Precautions
» Before starting the temperature control using the L60TC4, power on a controlled object such as a heater. If
the temperature control is started with a heater powered off, PID constants are calculated based on a
response that differs from the original characteristics using self-tuning.

Temperature process value (PV)
A

Set value (SV)

Original response ! -

Response of when a heater is powered on
after the L60TC4 starts temperature control

Control start

» Time

Heater powered ON

» Do not use the self-tuning function for controlled objects where a great disturbance (uncontrollable
disturbance) occurs periodically. Doing so may cause improper PID constants to be determined by self-
tuning. If the function is used for such objects, improper PID constants are set and the response for the set
value (SV) change or disturbance becomes slow.

El Temperature control for an injection mold, temperature control for a hot plate for a semiconductor

manufacturing equipment

(10)To forcibly start up self-tuning
Self-tuning is started up when an error occurs with the control operation; therefore, the forced start-up is not
required. To forcibly start up self-tuning, operate the following:
 Set CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145) to Fast (2). ((_> Page 366,
Appendix 2 (25))
+ Set CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132) to a small value. ((_= Page 357,
Appendix 2 (16))
» Set CHO Derivative time (D) setting (Un\G37, Un\G69, Un\G101, Un\G133) to a small value. ((_s Page
357, Appendix 2 (17))
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8.2.16 Peak current suppression function

Standard

The upper limit output limiter value for each channel is changed automatically and the peak current is suppressed by

dividing timing for transistor outputs using this function.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is not used

20s

Since all the transistor outputs used
turn on at the same time, the peak
current becomes high.

Timing can be divided into two to four timing.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is used

Setting the transistor outputs to
different ON timings can reduce

the peak current to that of one
transistor output.

I
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(1) The number of timing divided and upper limit output limiter
Set the number of timing to be divided (setting in Peak current suppression control group setting (Un\G784) in the
setting mode (Setting/operation mode status (Xn1): off). The setting is enabled by turning off, on, and off Setting
change instruction (YnB). At the time when the setting is enabled, the following buffer memory area is
automatically set according to the number of timing divided.
« CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) ([—_5 Page 360, Appendix 2 (19))
The following table lists the setting details.

The no. of timing divided CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
2 500 (50.0%)
3 333 (33.3%)
4 250 (25.0%)

The following buffer memory area is set to 0.
« CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) ([__5 Page 360, Appendix 2 (19))

Point/

When using this function, set the control output cycles for target channels to the same value. Even if the following buffer
memory area setting is different by each channel, an error does not occur.

« CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) ([__5  Page 364, Appendix 2 (23))
The module operates according to the value (%) of CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
automatically set when this function is used.

El Timing chart of when timing is divided into four timing

Setting/operation mode instruction (Yn1) } OFF )'f\‘
ON | :'
Setting/operation mode status (Xn1) ;I OFF 4

Peak current suppression control 0000H % 43214
group setting (Un\G784)

ON
Setting change instruction (YnB) OFF S .

CHO Upper output limiter 0 S 220 (25.0%) ! (Change the automatically-
(Un\G42, Un\G74, Un\G106, Un\G138) N ! caloulated result if needed.)

.
N |
N ) )
S \
Ss N

S~-a_ S

Setting change completion flag (XnB) OFF

—» Executed in a program
----- # Executed by the L60TC4
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(2) Examples of dividing timing

(a) Four timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 2
Example 1
CH3 Group 3
CH4 Group 4
CH1 Group 1
CH2 Group 2
Example 2
CH3 Not divided
CH4 Group 4

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

1 2 4
. o1l s ; , 4 Divided into Group Group Group 3 Group
xample 4 groups
0100 0011 0010 0001 25% 25% 25% 25%
CH4 CH3 CH2 CH1 CHA1 CH2 CH3 CH4
Example 2 | 4 0 2 1 H Divided into Group 1 Group 2 Group 3 Group 4
4 groups
0100 0000 0010 0001
25% 25% 25% 25%
CH4 CH3 CH2 CH1
T CH1 CH2 CH4

100% (In case of default value applied)

Whether the transistor output is executed or not CH3

can be selected by CH3 Unused channel setting (Un\G125).
[ > Page 376, Appendix 2 (35)

In Example 2, the maximum number of groups is four; therefore, timing is divided into four timing. Because no
channel is set for Group 3, no channel starts transistor output at the timing for Group 3.

8po [04jUu0D) aunesadwa] Z'g
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(b) Three timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 2
Example 1
CH3 Group 2
CH4 Group 3
CH1 Group 1
CH2 Group 2
Example 2
CH3 Group 3
CH4 Not divided

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

c o1l ) ) ap Divided into Group 1 Group 2 Group 3
xampie 3 groups |, e e R
0011 0010 0010 0001 33.3% 33.3% 33.3%
CH4 CH3 CH2 CH1 CH1 CH2, CH3 CH4
Example 2 | 0 3 2 1 H Divided into Group 1 Group 2 Group 3
3 groups
11 001 1 < 4 4 »
%OSB (C)ZOHS %OHS %031 33.3% 33.3% 33.3%
T CH1 CH2 CH3

100% (In case of default value applied)

Whether the transistor output is executed or not CH4

can be selected by CH4 Unused channel setting (Un\G157).
= Page 376, Appendix 2 (35)
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(c) Two timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 1
Example 1
CH3 Group 2
CH4 Group 2
CH1 Group 1
CH2 Group 2
Example 2
CH3 Not divided
CH4 Not divided

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

1 2 :

Eamoet | 2121 11 1 14 Divided into Group Group :
xample 2 groups |, R |
0010 0010 0001 0001 50% 50%

CH4 CH3 CH2 CH1 CH1, CH2 CH3, CH4 '

Example2 | 0 | 0 | 2 | 1 |H Divided into Group 1 Group 2 5
0000 0000 0010 0001 2groups | o7l b =7 o

0 0 '

CH4 C$3 CH2 CH1 CH1 CH2

) 100% (In case of default value applied) . :

Whether the transistor output is executed or CHS3 '
not can be selected by CH3 Unused channel « b
setting (Un\G125) or CH4 Unused channel 100% (In case of default value applied) !
setting (Un\G157). CH4 1

[ 5 Page 376, Appendix 2 (35)

(3) Setting method

Set the timing under "Peak current suppression control group setting".

8po [04jUu0D) aunesadwa] Z'g

'S Project window => [Intelligent Function Module] => Module name => [Parameter]

uonouny uoissaiddns jualnd yead 91°z2'8

Ikem CH1
’z:;fmm’:;i‘zﬂggs 0N 0:Mok. Divided j [
Automatic backup setting after Mok Divided (
auko tuning of PID conskants 1:Group 1
Zold junction kemperature Ziaroup 2 |
compensation selection AiEroup 3

- Alert function setting ]
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8.2.17 Simultaneous temperature rise function

190

Standard

This function allows several loops to reach the set value (SV) at the same time. Simultaneous temperature rise can be
performed on up to two groups separately by setting a group for the channels to rise at the same time. This function is
effective for controlled objects where the temperature rise should complete at the same time. Aligning the time for
temperature rise completion can perform even temperature control without partial burning or partial heat expansion. In
addition, the channel reaching the set value (SV) first does not need to be kept warm at the set value (SV) until the last
channel reaches, leading to energy saving.

El The simultaneous temperature rise function used and not used in CH1

Temperature
process value (PV)

r

Useless energy

CH1 Set value (SV)

CH2 Set value (SV) R

CH3 Set value (SV)

CH4 Setvalue (SV) [T/ T T eI -‘—‘—:
!
i
Arrival point Arrival point Tim:a
(No simultaneous (Simultaneous
temperature rise) temperature rise)

— — — = No simultaneous temperature rise

Simultaneous temperature rise




CHAPTER 8 FUNCTIONS

(1) Operation of the simultaneous temperature rise function
The channel with the temperature rise reaching the set value (SV) last among channels satisfying the condition
for start-up in the same group is used as a standard when the simultaneous temperature rise function is started
up. The temperature of other channels rises following the temperature of the standard channel. The standard
channel is determined based on the simultaneous temperature rise parameter and the deviation (E).

El When all channels are selected for Group 1

Temperature process value (PV)
4 Matches temperature rise
completion time

CHA Set value (SV) [--------=-mcmmcmcmooo oo

CH2 Set value (SV) f------=-=---------mmmmmmmmmo oo ¢
CH3 Set value (SV)

CH4 Setvalue (SV) [-------------mmmmmmmm oo o

iTemperature rise start

Arrival point Time

ON

The setting/operation  opg -
mode command (Yn1)

~
\
’

-

CHO Simultaneous -

temperature rise status 0
(Un\G734, Un\G750, 0 X 1
Un\G766, Un\G782)"

***** > Executed by the L60TC4

f N

*1 This becomes Simultaneous temperature rise in process (1) when the temperature rise starts; however, it becomes
Simultaneous temperature rise not in process (0) before the temperature rise starts.

8po [04jUu0D) aunesadwa] Z'g
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El When channels are divided as following:
* CH1 and CH2: Group 1
» CH3 and CH4: Group 2

Temperature process value (PV)
4 Matches temperature rise
completion time in each group

CH1 Set value (SV) f------=======-----mmmmmmmmmmm o2 —

CH2 Set value (SV) [-=---==================fome- 2

CH3 Set value (SV)

CH4 Set value (SV)

Temperature rise start Group 1

arrival point

Group 2 Time
arrival point

The setting/operation OFF
mode command (Yn1)

CH1 Simultaneous temperature
rise status (Un\G734)"" and
CH2 Simultaneous temperature
rise status (Un\G750)""

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
]
|
|
|
|
|
|
|
)
1
|
1
1
|
|
!
T
|
|
|
|
|
!

CH3 Simultaneous temperature
rise status (Un\G766) ' and
CH4 Simultaneous temperature
rise status (Un\G782)""

X

*1 They become Simultaneous temperature rise in process (1) when the temperature rise starts; however, they become
Simultaneous temperature rise not in process (0) before the temperature rise starts.

® When the operation mode is changed to the setting mode (Setting/operation mode instruction (Yn1) is turned on and off)
during simultaneous temperature rise, the control is stopped. In addition, CHO Simultaneous temperature rise status
(Un\G734, Un\G750, Un\G766, Un\G782) changes from Simultaneous temperature rise in process (1) to Simultaneous
temperature rise not in process (0). (An error does not occur.)

® When the simultaneous temperature rise function is executed, the setting change rate limiter cannot be used.
(CZ 5 Page 369, Appendix 2 (28))
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CHAPTER 8 FUNCTIONS

(2) Conditions for the simultaneous temperature rise function
The simultaneous temperature rise function is executed when all the following conditions are satisfied:
* When the control is started or the set value (SV) is changed
* When the set value (SV) is larger than the temperature process value (PV)
» When the standard control is selected on Switch Setting (not executed in the heating-cooling control)

(= Page 108, Section 7.2)
* When the simultaneous temperature rise parameter has been determined (or has been set) and is not 0 (the

default value)
When the following buffer memory area setting is less than 100%, reaching time may vary.

+ CHIO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) ([__= Page 360, Appendix 2 (19))

(3) Setting method (dividing channels into groups)

Set the groups under "Simultaneous temperature rise group setting".

'®) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ibem CH1 C
S{mmffaneous tFmperatwe 2:Graup 2 - Ell:Dc' nok rise bemy
HEe group seffing simulkaneously

Simultaneous temperature Hse AT [0:Do nok rise kemperature simulbaneousky -
mode selection 1:Group 1
Setting change rake limiter Unit

L e

(4) Simultaneous temperature rise parameter

The simultaneous temperature rise parameter is classified into the following two buffer memory values.

Before executing the simultaneous temperature rise function, the simultaneous temperature rise parameter needs

to be automatically calculated (or arbitrarily set).

Buffer memory address ®

Buffer memory area name Reference [

CH1 CH2 CH3 CH4 4

[¢]

CHO Simultaneous temperature rise 3

) P Un\G731 un\G747 uUn\G763 un\G779 Page 408, Appendix 2 (85) B3

gradient data 3

CHO Simultaneous temperature rise dead . 5

dme Un\G732 Un\G748 Un\G764 Un\G780 Page 408, Appendix 2 (86) o
i

s

S

<

o

Q

(0]

(a) Automatic calculation
The simultaneous temperature rise parameter can be automatically calculated using the following two

uonouny asi ainjesadwa) SNosUBYNWIS /1°2'8

methods:
« Simultaneous temperature rise AT ([ Page 194, Section 8.2.17 (5))
- Simultaneous temperature rise parameter setting using self-tuning ([ Page 197, Section 8.2.17 (6))

Poi
oint
If the setting in Peak current suppression control group setting (Un\G784) is changed after the simultaneous temperature
rise parameter is calculated, the intended control may not be performed. If so, calculate the simultaneous temperature rise

parameter again.
For details on the peak current suppression function, refer to the following.

[ 7 Page 185, Section 8.2.16
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(5) Simultaneous temperature rise AT
PID constants and the simultaneous temperature rise parameter are calculated. The waveform upon execution is
the same as that for the auto tuning function.
For details on the auto tuning function, refer to the following.

[ 5 Page 141, Section 8.2.7

(a) How to execute the simultaneous temperature rise AT function
Follow the instructions below.
1. Set "1:AT for Simultaneous Temperature Rise" under "Simultaneous temperature rise AT mode

selection”.

LS Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1
Simuftane ous femperatine . )
rise AT mode sefection ‘D.Conventlonal AT j[
Setting change rate limiter Unit O:Conventional AT C
time setting 1:AT For Simultaneous Temperature Rise

2. Turn off and on CHO Auto tuning instruction (Yn4 to Yn7).

3. Set the module to the operation mode (turn off and on Setting/operation mode instruction (Yn1).

(b) Operation with the simultaneous temperature rise AT function

After the procedure described on [ =~ Page 194, Section 8.2.17 (5) (a) is executed, the L60TC4 operates as
following.

Operation of the L60TC4

CHO Auto tuning status (Xn4 to Xn7) is turned on. Then normal auto tuning is performed and the simultaneous
temperature rise parameter is calculated.

The calculated value is stored in the buffer memory when the simultaneous temperature rise parameter is
normally calculated. In addition, CHO AT simultaneous temperature rise parameter calculation completion (b0 of
Un\G573, Un\G605, Un\G637, Un\G669) is turned 1 (ON). After auto-tuning is completed, CHO Auto tuning status
(Xn4 to Xn7) is turned off and the module is shifted to the PID control.

ON
CHO Auto tuning instruction
(Yn4 to Yn7) OFF I,
:I ON
CHO Auto tuning status ' d
(Xn4 to Xn7) OFF
Control status PID control“>< Auto tuning >< PID control

CHO Simultaneous temperature rise gradient data I
(Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time /0'\‘ Calculated
(Un\G732, Un\G748, Un\G764, Un\G780) ! value

CHOAT simultaneous temperature rise parameter OFF \\,

calculation completion
(b0 of Un\G573, Un\G605, Un\G637, Un\G669)

— Executed in a program
***** » Executed by the L60TC4
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CHAPTER 8 FUNCTIONS

(c) Condition for the simultaneous temperature rise AT
The simultaneous temperature rise parameter is calculated when all the following conditions are satisfied after
the procedure described on [~ 7 Page 194, Section 8.2.17 (5) (a) is executed:
* When the module is in the PID control (all of the proportional band (P), integral time (I), and derivative time

(D) are not 0)
* When the temperature process value (PV) is within the temperature measurement range before the

simultaneous temperature rise AT is executed. If the temperature process value (PV) goes outside the range
after the simultaneous temperature rise AT is executed, an error occurs with the auto tuning function. For the
operation of the L60TC4 in that situation, refer to [_ > Page 151, Section 8.2.7 (8) (b).

« When CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140) is set to 0. ((_= Page

362, Appendix 2 (20))
If all the conditions described above are not satisfied, the simultaneous temperature rise parameter is not

calculated. Only PID constants are calculated.
The following shows how the L60TC4 operates when the simultaneous temperature rise AT has not been

executed.

ON
CHO Auto tuning instruction OFF

(Yn4 to Yn7) ;

:I ON
CHO Auto tuning status ' v
(Xn4 to Xn7) OFF ;
Control status PID control\‘x\ Auto tuning >< PID control
CHO Simultaneous temperature rise \// ON
AT disable status OFF o

(b2 of Un\G573, Un\G605, Un\G637, Un\G669)

—» Executed in a program
————— ¥ Executed by the L60TC4

The L60TC4 turns CHO Simultaneous temperature rise AT disable status (b2 of Un\G573, Un\G605, Un\G637,
Un\G669) to 1 (ON). With CHO Auto tuning status (Xn4 to Xn7) on, the module performs the same processing

as normal auto tuning.

8po [04jUu0D) aunesadwa] Z'g
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(d) When the simultaneous temperature rise parameter cannot be calculated
The simultaneous temperature rise parameter cannot be calculated under the following conditions:

* When the maximum gradient is not determined

» When the saturation time for output is short
The L60TC4 turns CHO AT simultaneous temperature rise parameter calculation error status (b1 of Un\G573,

Un\G605, Un\G637, Un\G669) to 1 (ON).

CHO Auto tuning instruction
(Yn4 to Yn7) ;
/' ON

CHO Auto tuning status
(Xn4 to Xn7)

\
'
'
1
'
1
'
\

PID control\‘>< Auto tuning >< PID control

Control status

CHO Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) and
0 .

CHO Simultaneous temperature rise dead time
(Un\G732, Un\G748, Un\G764, Un\G780)
ON
\‘,7

OFF

CHOI AT simultaneous temperature rise parameter
calculation error status
(b1 of Un\G573, Un\G605, Un\G637, Un\G669)

—» Executed in a program
» Executed by the L60TC4
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CHAPTER 8 FUNCTIONS

(6) The simultaneous temperature rise parameter setting using self-tuning

The control response at the time of temperature rise is constantly monitored during self-tuning and the
simultaneous temperature rise parameter is calculated based on the characteristics of a controlled object.
For details on the self-tuning function, refer to the following.

[ 5 Page 175, Section 8.2.15
(a) Operation with the simultaneous temperature rise parameter setting using self-

tuning
The L60TC4 operates as following.

Operation of the L60TC4

When self-tuning is normally started up, CHO Auto tuning status (Xn4 to Xn7) is turned on and the simultaneous
temperature rise parameter is calculated.

The calculated value is stored in the buffer memory when the simultaneous temperature rise parameter is
normally calculated. Then CHO Simultaneous temperature rise parameter correction status (b1 of Un\G575,
Un\G607, Un\G639, Un\G671) is turned 1 (ON), CHO Auto tuning status (Xn4 to Xn7) is turned off, and the
module is shifted to the PID control.

ON
CHO Auto tuning status
(Xn4 to Xn7) OFF 'I—

|
H '
|
|

Control status PID control >< Self-tuning >< PID control

CHO Simultaneous temperature rise gradient data ,
(Un\G731, Un\G747, Un\G763, Un\G779) and :
CHO Simultaneous temperature rise dead time !
(Un\G732, Un\G748, Un\G764, Un\G780) i

: \><Calculated
0 value
L ON
CHO Simultaneous temperature rise parameter
correction status OFF ‘I
(b1 of Un\G575, Un\G607, Un\G639, Un\G671)

Temperature control start,
set value (SV) change or
oscillation detected

77777 ¥ Executed by the L60TC4

(b) Condition for the simultaneous temperature rise parameter setting using self-tuning

The condition is the same as that for the starting ST. ((Z_ Page 178, Section 8.2.15 (4) (a))

When the self-tuning cannot be started up, the L60TC4 operates as following with the PID control continued:
» CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 1 (ON).

The following shows how the L60TC4 operates when self-tuning is not executed.

CHO Auto tuning status
(Xn4 to Xn7) OFF

Control status <PID control

ON

CHO Self-tuning disable status
(b8 of Un\G575, Un\G607, Un\G639, Un\G671)  OFF
Temperature ‘control start,
set value (SV) change or
oscillation detected

197
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(c) When the simultaneous temperature rise parameter cannot be calculated
The simultaneous temperature rise parameter cannot be calculated under the following conditions:
* When the maximum gradient is not determined
» When the saturation time for output is short
The L60TC4 turns CHO Simultaneous temperature rise parameter error status (b9 of Un\G575, Un\G607,
Un\G639, Un\G671) to 1 (ON).

ON
CHO Auto tuning status
(Xné to Xn7) OFF T \_
Control status PID contr6|\§< Self-tuning >< PID control

CHO Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time
(Un\G732, Un\G748, Un\G764, Un\G780)

CHO Simultaneous temperature rise parameter
error status OFF
(b9 of Un\G575, Un\G607, Un\G639, Un\G671)

Temperature control start,
set value (SV) change or
oscillation detected

..... + Executed by the L60TC4

Point/’

To restore CHO Simultaneous temperature rise parameter error status (b9 of Un\G575, Un\G607, Un\G639, Un\G671) to 0
(OFF), set the following:
» Set CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to Not performing ST (0).
To calculate the simultaneous temperature rise parameter, execute self-tuning again after the temperature has dropped.

(d) Stopping of calculation for the simultaneous temperature rise parameter

The optimum simultaneous temperature rise parameter may not be able to be calculated depending on the
characteristics of a controlled object. In addition, the L6B0TC4 stops calculating the simultaneous temperature
rise parameter during self-tuning under the following conditions:

» When the set value (SV) is changed

* When 6000s (1 hour and 40 minutes) or longer has passed after the self-tuning operation is started

* When the change rate of the temperature process value (PV) during self-tuning is less than 1.125

(°C/minute)
* When the setting for CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140) is

changed ([_ 7 Page 362, Appendix 2 (20))

(e) How to set the simultaneous temperature rise parameter using self-tuning
Select one of the following setting values under "Self-tuning setting".
 2: Starting ST (Simultaneous Temperature Rise Parameter Only)
« 3: Starting ST (PID Constant and Simultaneous Temperature Rise Parameter)

O Project window => [Intelligent Function Module] => Module name => [Parameter]

Tkem CH1 CHz2 !
Self-funing sefting Zi5karking 3T + | 0:D0 Mok Run the 5T 0:Do kot Run the
Temperature conversion setking 0:0a Mot Fun the 5T
Cooling method setting 1:5karting ST (PID Constant Onl

2:5tarting ST (Simultaneous Temperature Rise Parameker Only)
Ji3karting 3T (PID Constant and Simultaneous Temperature Rise Parameter)
4:5tarting ST plus Yibration (PID Constant Ok

Cooling upper limit output limiter

Cooling control output cycle
crthnn




CHAPTER 8 FUNCTIONS

(7) Operation when the simultaneous temperature rise parameter is calculated
with self-tuning and auto tuning

(a) When the simultaneous temperature rise AT is started before the simultaneous

temperature rise parameter is calculated with self-tuning
The simultaneous temperature rise parameter is not calculated neither with self-tuning nor auto tuning. PID
constants are changed.

Temperature 4 Auto tuning waveform
process value

(PV) Maximum gradient

—

Simultaneous temperature rise
parameter calculation timing
by self-tuning

»

Dead time Time
Simultaneous
Self-tuning start  temperature rise AT start

'ON

Setting/operation mode status

(Xn1) OFF

{ON

CHO Auto tuning status
(Xn4 to Xn7) OFF

'ON

CHO Auto tuning instruction

(Yn4 to Yn7) OFF

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

8po [04jUu0D) aunesadwa] Z'g

CHO Simultaneous temperature
rise parameter correction status
(b1 of Un\G575, Un\G607,

CHO Self-tuning flax
Un\G639, Un\G671) OFF uning flag

(Un\G575, Un\G607,
© Un\G639, Un\G671)

uonouny asi ainjesadwa) SNosUBYNWIS /1°2'8

CHO Simultaneous temperature
rise parameter error status
(b9 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,

Un\G637, Un\G669) OFF CHO AT simultaneous

temperature rise parameter
'q calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

B T e R e DT e B et

o
z

CHO AT simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

e e A
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(b) When the simultaneous temperature rise AT is started after the simultaneous
temperature rise parameter is calculated with self-tuning

The simultaneous temperature rise parameter calculated with self-tuning is effective. Then PID constants are
changed with auto tuning.

Temperature 4

process value
(PV)

Auto tuning waveform

Maximum gradient

—

Simultaneous temperature rise
parameter calculation timing
by self-tuning

»

Dead time ! Time
Simultaneous
Self-tuning start temperature rise AT start

ON

Setting/operation mode status

(Xn1) OFF
i1ON

CHO Auto tuning status
(Xn4 to Xn7) OFF

ON

CHO Auto tuning instruction

(Yn4 to Yn7) OFF

L
L

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Simultaneous temperature
rise parameter correction status
(b1 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Self-tuning flag
(Un\G575, Un\G607,
© Un\G639, Un\G671)

|

CHO Simultaneous temperature
rise parameter error status
(b9 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

CHO AT simultaneous
temperature rise parameter
calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

e

CHO AT simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF
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(c) When CHO Auto tuning instruction (Yn4 to Yn7) is turned off and on in the setting
mode and the module is shifted to the operation mode

After the module is shifted to the operation mode (Setting/operation mode instruction (Yn1) is turned off and
on), the simultaneous temperature rise parameter and PID constants are changed with auto tuning.

Temperature 4 Auto tuning waveform
process value

(PV) Maximum gradient

Dead time Time
Simultaneous

temperature rise AT start

'
'ON
Setting/operation mode status
(Xn1) OFF
'
\ON
CHO Auto tuning status
(Xn4 to Xn7) OFF
ON
CHO Auto tuning instruction
(Yn4 to Yn7) OFF

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Simultaneous temperature
rise parameter correction status
(b1 of Un\G575, Un\G607,

Un\G639, Un\G671) OFF CHO Self-tuning flag

(Un\G575, Un\G607,
© Un\G639, Un\G671)

8po [04jUu0D) aunesadwa] Z'g

CHO Simultaneous temperature
rise parameter error status
(b9 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

uonouny asi ainjesadwa) SNosUBYNWIS /1°2'8

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

'
'
'
'
d
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
1
'
'
'
'
'
'
'
'
'
'
s
1
'
'
'
'
'
r
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
L
1
'
'
'
'
'
'
'
'
'
T
'
'
'
'
'
'
'
'
'
T
'
'
'
'
'
'
'

CHO AT simultaneous
temperature rise parameter
'q calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

CHO AT simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

! e |
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(d) When auto tuning is started with the temperature process value (PV) within the

stable judgment width (1°C (°F)) after the setting mode is changed to the operation
mode

Until the temperature process value (PV) goes outside the stable judgment width (1°C (°F)), the data measured
after the module is shifted to the operation mode (Setting/operation mode instruction (Yn1) is turned off and on)
can be used. Therefore, the simultaneous temperature rise parameter can be calculated with auto tuning.

Temperature 4 Auto tuning waveform
process value

(PV) Maximum gradient

Dead time Time
Simultaneous

Self-tuning start /temperature rise

i i AT start
'ON!
Setting/operation mode status i
(xn1) OFF | .
CHO Auto tuning status E
(Xn4 to Xn7) OFF :
. 1ON
CHO Auto tuning instruction '
(Yn4 to Yn7) OFF

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO Simultaneous temperature
rise parameter correction status
(b1 of Un\G575, Un\G607,

CHO Self-tuning fla
Un\G639, Un\G671) OFF g flag

(Un\G575, Un\G607,
F Un\G639, Un\G671)

CHO Simultaneous temperature
rise parameter error status
(b9 of Un\G575, Un\G607,
Un\G639, UMG671) OFF

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

CHO AT simultaneous
temperature rise parameter
q calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

CHO AT simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,
Un\G637, Un\G669) OFF

e N N N e N
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8.2.18 Forward/reverse action selection function

Standard

Whether PID operation is performed with forward action or reverse action can be selected using this function.
This function can be used in all the control methods (two-position control, P control, Pl control, PD control, and PID

control). ([Z = Page 129, Section 8.2.3)
For details on the operation, refer to the following.

[ 7 Page 24, Section 1.4.2

(1) Setting method

Set the function under "Forward/reverse action setting".

'®) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1
_, Control detail parameter The QB4TCTT(EW) allows you |
setting of the above thermocouples.
Forward reverse ackion | 1:Reverse Action j :

Uppet limit setting limiter 0:Forward Action :
Lower limit setting limiter m[

8po [04jUu0D) aunesadwa] Z'g

uoI1oUN) UOID8|8S UONO. 9SI1aAal/pJemiod 812’8
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8.2.19 Loop disconnection detection function

Standard

Using this function detects an error occurring within a control system (control loop) due to reasons such as a load
(heater) disconnection, an externally-operable device (such as a magnetic relay) failure, and input disconnection.

(1) How an error is detected
Since the time a PID operation value becomes 100% or 0%, the amount of changes in the temperature process
value (PV) is monitored every unit time and disconnection of a heater and input is detected.

(2) Examples of the errors detected

The following are the examples of the errors detected.

(a) When control output is being performed
The L60TC4 detects an error because the temperature does not rise even when control output is being
performed under the following conditions:
* When a heater is disconnected
* When input is disconnected or short-circuited
* When the contact point of an externally-operable device does not turn on

After control output is output 100%, an alert is output if the temperature does not rise by 2°C (°F) or more within
the loop disconnection detection judgment time set (forward action is changed to reverse action). ((_ 7 Page
203, Section 8.2.18) )

(b) When control output is not being performed
The L60TC4 detects an error because the temperature rises even when control output is not being performed
under the following conditions:
* When input is disconnected
» When the contact point of an externally-operable device was bonded

After control output drops to 0%, an alert is output if the temperature does not drop by 2°C (°F) or more within
the loop disconnection detection judgment time set (forward action is changed to reverse action). (5 Page
203, Section 8.2.18))

(3) Setting method
Two settings are available for the loop disconnection detection function.
(a) Setting for the unit time to monitor the amount of changes in the temperature
process value (PV)

Set the unit time under "Loop disconnection detection judgement time".

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1
Loop disconnection detection
judgment: time 48 5 ‘
Loop disconnection detection dead |, - .

Point/’

When not using this function, set CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155)
to 0.
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(b) Setting for the dead band

Set the dead band under "Loop disconnection detection dead band".

'S Project window > [Intelligent Function Module] => Module name > [Parameter]

Ikem CH1

Loop disconnection detection
dead band

e e | P e reeee 1Y

30 C i

Point/’

When the loop disconnection detection dead band is set, loop disconnection does not occur even if the temperature does
not change by 2°C (°F ) or more with the set value (SV) 100% or 0% of control output.
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8.2.20 Proportional band setting function

Heating-cooling

Proportional band (P) values can be set for heating and cooling separately using this function. Different gradients can
be set by using different proportional band (P) values in a heating and cooling area.

Heating proportional Cooling proportional

Manipulated value , |
1band (Pc)

for heating (MVh) i band (Ph)
100%

A 4
A

Manipulated value
for heating (MVh) 100%

Heating
proportional band (Pc)
can be narrowed.

Manipulated value

A

1 Only cooling

0% for heating (MVh) 0%
Manipulated value
Set value (SV) \ for cooling (MVc) 0%
E Cooling
E Manipulated value
i for cooling (MVc) 100%
-100% - i

Manipulated \'/alue
for cooling (MVc)

(1) Setting method

(a) For heating
Set the value under "Proportional band (P) setting/Heating control proportional band setting (Ph)".

O Project window => [Intelligent Function Module] <> Module name => [Parameter]

Ikem CH1

-| Control basic parameter setting  The Q64 TC exercises temperab
Proportionaf band (P}
sefting Heating confrof E3.0 % 3.
proportional band setting ]

Canlina rranartinnal hand (PE

(b) For cooling
Set the value under "Cooling proportional band (Pc) setting".

'S Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CH1

Loofing proportional band
{(Pc} setting

Tebmme -l b $T% cobbimn aaAn - =

30% iz
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8.2.21 Cooling method setting function

Heating-cooling|

An auto tuning calculation formula is automatically selected according to the selected cooling method during auto
tuning and the operation is started using this function.
Select one of the following characteristics:

+ Air Cooled: The cooling characteristic is nonlinear and cooling ability is low.

» Water Cooled: The cooling characteristic is nonlinear and cooling ability is high.

* Linear: The cooling characteristic is close to the linear shape.

Cooling characteristics (rate
of when the manipulated value " Cooling system and cooling characteristics "
for cooling (MVc) 100% is 1)

1 T T T T T T T T T
Water-cooling | | | | | =,
1 . 1 1 1 I R
1 Devices suchas 1 ! : | | K
! cooling water piping! ! ! ! ! L7 !
1 . . 1 1 1 1 1 1
08 [----- H 1T :'\\'4"'.* """ I [
1 1 1 1 1 1 1 1
i i ' j i i e \ i
1 1 1 1 ke 1 1
1 1 1 1 1 7z | 1
i i i i i R i i
~
0.6 k----- l _____ -: __________ :_ _____ ] ! ____:_ _____ _: ______ : ______ Air: coollng
i i i i i i ; i i Devices such as
1 1 1 1 1 ’, 1 1 1 1 .
! ! ! ! A ! ! ! ! cooling fans
1 1 1 1 1 1 1
i i i P, % i i i i
1 1 1 1 1 1 1 1 1
0.4 -7~ F A B 7 s s T I [T
1 1 7 1 1 1 1 1 1 .
i | I ! ! L ' ' Devices such as
i i e i i i | ; i electron coolers
1, ’ 1 1 1 1 1 1 1
1 1 1 1 1 1 1 U
I R I I I I I I
0.2 r-r-7 I APyt ettt oo it ittt it ity S
1 ”, 1 1 1 1 1 1 1 1 ™~ .
\ I I I I I I I I Complete linear
7’ I I I I I I I I o
At ! ! ! ! ! ! ! ! characteristics
72 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 90 100
Manipulated value for cooling (MVc) (%)

PID constants are calculated and executed based on this setting during auto tuning; therefore, more appropriate PID
constants can be found by setting more applicable cooling characteristic of a device.

8po [04jUu0D) aunesadwa] Z'g

For details on the auto tuning function, refer to the following.
[ 7 Page 141, Section 8.2.7

uonouny Buies poyjew bulloo) 1Z'2'8
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(1) Setting method

Set the characteristic under "Cooling method setting”.

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1

coofing method setting | 0t Cooled j !
Cooling upper limit output limiter

Cooling control aukput cycle LiWater Cooled

setking Zilinear

Point/’

@ An auto tuning calculation formula to find PID constants is determined based on this setting; therefore, configure this
setting before executing auto tuning.

@ "Air Cooled" and "Water Cooled" roughly indicate the level of the cooling ability. When a device is too cooled even if it is
set to Air Cooled, set the module to Water Cooled (1H). When a device is not very cooled even if it is set to Water Cooled,
set the module to Air Cooled (0OH).

@ In general, the ability of water cooling is higher than that of air cooling and cooling may be too strong if the same PID
constants as air cooling are used. Some time is required until the control becomes stable upon the initial start-up,
disturbance, or setting change. Therefore, in auto tuning, PID constants for when the module is set to Water Cooled (1H)
become larger than those for when the module is set to Air Cooled (0OH).
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8.2.22 oOverlap/dead band function

Heating-cooling

In heating-cooling control, the temperature process value (PV) significantly changes due to slight heating or cooling
control output when the heat produced by a controlled object and natural cooling are being balanced. Consequently,
excessive output may be performed.

The temperature where the cooling control output starts can be shifted using this function; therefore, whether control

stability is prioritized or energy saving is prioritized can be selected.

(1) Overlap
Overlap refers to the temperature area where both of heating control and cooling control are performed. In the
temperature area where both heating and cooling output overlap, both of the output negate each other, thus the
control gain becomes moderate. Consequently, the change amount in the temperature process value (PV) for the

output becomes small, improving control stability.

E' When buffer memory values are set as following:
» CHO Input range (UN\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0°C to
400.0°C)
+ CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130): 2000 (200.0°C)
+ CHO Overlapping/dead band setting (Un\G723, Un\G739, Un\G755, Un\G771): -25 (-2.5%)
185.0°C to 200.0°C is the overlapping area.
(Full scale) x (Overlap setting) = (400.0°C - (-200.0°C)) x -0.025 = -15.0°C
The temperature where cooling operation starts = (Set value (SV)) - 15.0°C = 185.0°C
As shown below, shifting the temperature where cooling operation starts to the lower temperature side of
the set value (SV) produces an overlapping area. (The following is an example of when the module is in P

control.)

! Cooling only
Heating/Cooling _ |  (manipulated value for heating (MVh): 0%)

Heating only
(manipulated value for cooling (MVc): 0%)

>

100%

8po [04jUu0D) aunesadwa] Z'g

Heating

uonoun} pueq peep/deue/\o 22’28

' Temperature
. > process value (PV)

0%

! Set value (SV) is 200.0°C.

Cooling starts at 185.0°C. Cooling

-100%
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(2) Dead band

Dead band refers to the temperature area where neither heating control output nor cooling control output is
performed. When the temperature process value (PV) is stable within this area, output is not performed for the
slight change in the temperature, resulting in energy saving.

El When buffer memory values are set as following:

« CHO Input range (UN\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0°C
to 400.0°C)

+ CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130): 2000 (200.0°C)

« CHO Overlapping/dead band setting (Un\G723, Un\G739, Un\G755, Un\G771): 25 (2.5%)
200.0°C to 215.0°C is the area for dead band.
(Full scale) x (Overlap setting) = (400.0°C - (-200.0°C)) x 0.025 = 15.0°C
The temperature where cooling operation starts = (Set value (SV)) + 15.0°C = 215.0°C
As shown below, shifting the temperature where cooling operation starts to the higher temperature side of
the set value (SV) produces a dead band area. (The following is an example of when the module is in P

control.)
1 Manipulated value |
\for heating (MVh): 0%
Heating only | Manipulated value 1 Cooling only
(manipulated value for cooling (MVc): 0%) Efor cooling (MVc): O%E (manipulated value for heating (MVh): 0%)
100% 5 :
: ) ; i | Cooling starts at 215.0°C.
' Heating ' '
/ Temperature
0% — . : » process value (PV)
5 Set value (SV) is 200.0°C. ! 5
I ' ' Cooling
-100% : i
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(3) Dead band setting in two-position control (three-position control)

Set the dead band in two-position control.
Three-position control can be achieved by setting a dead band area in addition to areas for the manipulated value
for heating (MVh) 100% and the manipulated value for cooling (MVc) 100%.

1 Manipulated value |
\for heating (MVh): 0%
Heating only | Manipulated value | Cooling only

(manipulated value for cooling (MVc): 0%) . for cooling (MVc): 0%5 (manipulated value for heating (MVh): 0%)

E Heating proportional band (Ph): 0:
' Cooling proportional band (Pc): E
' No setting required !
1 Integral time (1): !

100%
Heating

1 No setting required
| Derivative time (D):
E No setting required

Temperature when
cooling starts

Temperature
> process value (PV)

Set value (SV)

Cooling

-100%

. A

I
<

FE e PR U

' Input range

(4) Setting method

Set the function under "Overlap/dead band setting".

O Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CH1
overlap dead band setfing 5.0 % i
Pracess value (PY) scaling function

M Micahle i

uonouny pueq peap/delldar0 zz'z 8
apopy jojuo) ainessdwa] z'Q
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8.2.23 Temperature conversion function (using unused
channels)

Heating-cooling|

In heating-cooling control (normal mode) and mix control (hormal mode), only temperature measurement can be
performed by using unused temperature input terminals. When this function is used, temperature control and alert
judgment are not performed.

(1) Temperature input terminals that can be used

Temperature input terminals that can be used for this function differ depending on the control mode.
Use the terminals indicating MT20 (Monitor CH2), MT30O (Monitor CH3), and MT40O (Monitor CH4) in the
following table.

Terminal symbol
L60TCTT4/L60TCTT4BW " L60TCRT4/L60TCRT4BW "
Terminal No. Heating-cooling . Heating-cooling .
control Mix control control Mix control
(normal mode) (normal mode)
(normal mode) (normal mode)
1 L1H L1H L1H L1H
2 L1C L1C L1C L1C
3 L2H L3 L2H L3
4 L2C L4 L2C L4
5 COM- COM- COM- COM-
6 Unused Unused Unused Unused
7 CH1+ CH1+ CH1A CH1A
8 CH2+ MT2+ CH2 A MT2 A
9 CH1- CH1- CH1B CH1B
10 CH2- MT2- CH2B MT2 B
11 Unused Unused CH1b CH1b
12 CJ CcJ CH2b MT2 b
13 Unused Unused MT3A CH3 A
14 CJ CcJ MT4A CH4 A
15 MT3+ CH3+ MT3B CH3 B
16 MT4+ CH4+ MT4B CH4 B
17 MT3- CH3- MT3b CH3 b
18 MT4- CH4- MT4b CH4 b

*1

For the LEOTCTT4BW and L60TCRT4BW, the terminals in the table above are those on a terminal block for 1/O.

(2) Current consumption of when this function is used

Current consumption differs depending on whether the temperature conversion function is used or not.
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(3) Buffer memory areas that can be used with this function

CHAPTER 8 FUNCTIONS

The following table lists the buffer memory areas that can be used with this function (the terminals used

correspond to the buffer memory areas in the table).

Buffer memory area name

Buffer memory

MT2 (Monitor CH2) \ MT3 (Monitor CH3) | MT4 (Monitor CH4)

Reference

Error code Un\GO Page 334, Appendix 2 (1)
CHO Decimal point position Un\G2 Un\G3 uUn\G4 Page 334, Appendix 2 (2)
CHO Alert definition uUn\G6 un\G7 uUn\G8 Page 336, Appendix 2 (3)
CHO Temperature process value
o) P P Un\G10 UnMG11 Un\G12 Page 338, Appendix 2 (4)
Cold junction temperature
J P Un\G29 Page 342, Appendix 2 (9)
process value
CHO Input range Un\G64 Un\G96 un\G128 Page 345, Appendix 2 (12)
CHIO Sensor correction value .
) Un\G77 Un\G109 uUn\G141 Page 363, Appendix 2 (21)
setting
CHO Primary delay digital filter
) y aelay dig Un\G80 Un\G112 Un\G144 Page 365, Appendix 2 (24)
setting
Cold junction temperature )
] ) uUn\G182 Page 384, Appendix 2 (49)
compensation selection
Control switching monitor un\G183 Page 385, Appendix 2 (50)
CHO 2-point sensor
compensation offset value Un\G576 Un\G608 Un\G640 Page 394, Appendix 2 (63)
(measured value)
CHO 2-point sensor
compensation offset value uUn\G577 Un\G609 Un\G641 Page 394, Appendix 2 (64)
(compensation value)
CHO 2-point sensor
compensation gain value Un\G578 un\G610 uUn\G642 Page 395, Appendix 2 (65)
(measured value)
CHO 2-point sensor
compensation gain value uUn\G579 Un\G611 Un\G643 Page 395, Appendix 2 (66)
(compensation value)
CHO 2-point sensor
P ) Un\G580 un\G612 un\G644 Page 396, Appendix 2 (67)
compensation offset latch request
CHO 2-point sensor
compensation offset latch Un\G581 Un\G613 Un\G645 Page 396, Appendix 2 (68)
completion
CHO 2-point sensor
P . ) Un\G582 Un\G614 Un\G646 Page 397, Appendix 2 (69)
compensation gain latch request
CHO 2-point sensor
compensation gain latch Un\G583 un\G615 un\G647 Page 397, Appendix 2 (70)
completion
Sensor compensation function
] P Un\G785 Page 413, Appendix 2 (91)
selection
Temperature conversion )
] Un\G786 Page 413, Appendix 2 (92)
completion flag
CHO Temperature conversion .
Un\G695 Un\G696 Un\G697 Page 403, Appendix 2 (76)

setting
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(4) Setting method

Set whether using this function under "Temperature conversion setting".

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1 CHZ
FTemperature conversion | 0: Mok Used j |
Cooling method sekting 02 Air Cooled |
Cooling upper limit output limiter 100.0 % 1:Lse

Point/

When heating-cooling control (expanded mode) or mix control (expanded mode) is selected, the setting in CHO
Temperature conversion setting (Un\G695 to Un\G697) is ignored.
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8.2.24 Heater disconnection detection function

Standard

When transistor output is on, whether a heater is disconnected or not can be checked based on a reference heater
current value (load current value detected by a current sensor (CT)) using this function. A reference heater current
value and heater disconnection alert current value are compared. When the reference heater current value becomes
lower than the heater disconnection alert current value, the heater is regarded as disconnected.
Heater disconnection is detected every 500ms. When transistor output is on for 500ms or less, heater disconnection is
not detected. (CHO Heater disconnection detection (b12 of Un\G5 to Un\G8) remains 0 (OFF).) ({_ s Page 336,
Appendix 2 (3))
The following is the timing output as an alert.

» 500ms x Setting value in Heater disconnection/output off-time current error detection delay count (Un\G166)
If a heater is disconnected longer than the time described above, Alarm code: 040AH is stored in Error code (Un\GO0).

(LZ Page 318, Section 11.7)

(1) Modules where this function can be used

+ L60TCTT4BW
* L60TCRT4BW

(2) Setting method

Set the function on "Parameter”. Follow the instructions below.

'S Project window > [Intelligent Function Module] => Module name > [Parameter]

1.

Set the current sensor (CT) to be used under "CTO

ZH1
0:CTL-12-536-8(0.0 ko 100.04)
0:CTL-1 0 ko 100, 04)
10CTL-6-P{-H)(0.00 ko 20,004)
Z:Use CT Ratio Setting (0.0 ko 100.04)
0:CTL-12-536-8(0.0 ko 100.04)
0:CTL-12-536-8(0.0 to 100.04)
0:CTL-12-536-8(0.0 bo 100.04)
0:CTL-12-536-8(0.0 to 100.04)

CHZ

Item
£7F £F sefection
CT2 CT selection
CT3 CT seleckion
CT4 CT selection
CT5 CT selection
CT6 CT selection
CT7 CT selection
CT3 CT selection

FT1 Dafaranca haskar mivvank

CT selection”.

8po [04jUu0D) aunesadwa] Z'g
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\2
2. When using a current sensor (CT) other than CTL-
CT1 CT Ratio setting Bo0
CT2 (T Ratio setting 800 12-S36-8 and CTL-6-P(-H) manufactured by
T3 CT Ratio setting 00 . .
T4 CT Ratin seHing a0 U.R.D.Co., LTD., set "CTO CT Ratio setting".
CTS CT Ratio setting Bo0
CTe CT Ratio setting 00
CT7 CT Ratio setking FEul]
CTE CT Ratio setting Bo0
2
3. SettheCT input assigned to each channel under
Ttem CH1 CHz N . . o w
- CT setting External current sensors CTO CT input channel assignment setting”.
CTf €T input channef LcHL
assignment sefting !
CT2 CTinput channel assigninent  [0:Unused
setting
CT3 CTinput channel assignment [ 2:CHE
sekting FCHS
CT4 CTinput channel assignnent :flclmmd
|2

(To the next page)
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(From the previous page)

l
4. Monitor CTO Heater current process value (Un\G256
Address FIEIDCEA98 7654321 j
zs6(0/0/0/0/0/0ooo/offofo 2| | to Un\G263) and check the current value of when the
257(0000000 000000000 u]
2560/0/0/0/0/0/0/0/0]0/0/0/0/00 o heater is on. = Page 390, Appendix 2 (58
28900000000 0000000 u] (ESJ g ’ pp ( ))
26000000 000000000000 u]
261000000000 0000000 u]
262|000 000000000000 1]
263000000000 0000000 u]
edlnininiaiaiaaialninininininin 1
l
5. Set the value monitored in CTO Heater current
Ikem
Vot erenoe heater curent ) process value (Un\G256 to Un\G263) under "CTO
T2 Reference heater current value 0.oa Reference heater current Value"-
T3 Reference heater current walue 0.0A
T4 Reference heater current walue 004
TS Reference heater current value 0.0 &
CTé Reference heater current walue 0.0A
CT7 Reference heater current walue 0.oa
T Reference heater current walue 0.0A
l
6. setthe judgment value to perform the heater
Ikem _H1
Heater disconnection alert 90 % disconnection detection and output off-time current
Heater disconneckionfoutput |
off-time current error detection |3 Times error detection ' at the rate of the reference heater
current value (%) under "Heater disconnection alert
setting”.
l
7. To monitor only the current value of when the heater
Item _H1 . .
£F monitar method switching [GONJOFF Current is on, set "1: ON Current"” under "CT monitor

B (Er a2y D:OMIGFF Current method switching". To monitor the current values of
CT1 CTinout ch | i b setki T .
ewk Enannel ssslanment settna when the heater is on and off, set "0: ON/OFF

Current”.
d
8. Sethow many times heater disconnection is

Heater d&i‘fj’:’]fc{igﬂ/ﬂu{pu{ E — detected successively to regard the heater as
Hf-Hme cirrent ervror Times R . .
detaction defay count disconnected under "Heater disconnection/output
Heater disconnection n:OFF off-time current error detection delay count".

2

End

*1 For details on the output off-time current error detection function, refer to [~ 5 Page 220, Section 8.2.25.

Point/’

@ The standard setting value for CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80%.
However, the current value may significantly change depending on the characteristics of a heater or how the heater is
used. Check that there is no problem in the actual system.

@ A write data error (error code: O0000O4y) occurs if the current value to be used as a judgment value to detect heater
disconnection (reference heater current value x CHO Heater disconnection alert setting (%)) is within 0.1A under one of
the following situations:

« CTO CT selection (Un\G272 to Un\G279) is set to When CTL-12-S36-8 (0.0A to 100.0A) is used (0).

+ CTO CT selection (Un\G272 to Un\G279) is set to When CT ratio setting is used (0.0A to 100.0A) (2).
In addition, when CTL-6-P(-H) used (0.00A to 20.00A) (1) has been set and the current value to be used as a judgment
value to detect heater disconnection (reference heater current value x CHO Heater disconnection alert setting (%)) is
within 0.01A, Write data error (error code:000O4,) occurs.
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(3) Heater disconnection correction function
When heater voltage is dropped, heater current is reduced. The L60TCTT4BW and LE0TCRT4BW detect heater
disconnection by measuring heater current; therefore, an accidental alert may occur due to a voltage change

caused by a reduced heater voltage.
The heater disconnection correction function offsets the amount of heater current reduced (heater disconnection

correction), preventing disconnection from being detected.

CHAPTER 8 FUNCTIONS

(a) Calculation formula for heater disconnection correction
Calculate (CHO Heater current) - (reference heater current value). The largest positive value is the correction
value. When there is no positive value, the value with the smallest gap is the correction value. The heater
current for each channel is corrected using a correction value. When the corrected value is larger than the

heater disconnection alert setting value, heater disconnection is found.

El When CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80% and the
differences between CHIO Heater current and the reference heater current value are the following values:

e CH1: -2%
« CH2: 5%
* CH3: -1%
* CH4: -17%

The following table lists the result.

CHO Heater Difference between Difference between
channel disconnection alert CHO Heater current | Correction | CHO Heater current and | Disconnection
setting (Un\G58, Un\G90, | and reference heater value reference heater current detected
Un\G122, Un\G154) current value value after correction
CH1 -2% 7% (= -2% - 5%) Not detected
CH2 5% 0% (= 5% - 5%) Not detected
80 (%) 5%
CH3 -1% -6% (= -1% - 5%) Not detected
CH4 -17% -22% (= -17% - 5%) Detected

In the table above, the correction value is 5%. Heater disconnection is detected based on the differences
of -7% for CH1, 0% for CH2, -6% for CH3, and -22% for CH4. When Heater disconnection alert setting is
set to 80%, disconnection is detected only for CH4.
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El When CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80% and the
differences between CHO Heater current and the reference heater current value are the following values:

* CH1:-16%
* CH2: -17%
» CH3:-22%
* CH4: -19%

The following table lists the result.

CHO Heater Difference between Difference between
channel disconnection alert CHO Heater current | Correction | CHO Heater current and | Disconnection
setting (Un\G58, Un\G90, | and reference heater value reference heater current detected
Un\G122, Un\G154) current value value after correction
CH1 -16% 0% (= -16% - (-16%)) Not detected
CH2 7% 1% (= -17% - (-16%)) Not detected
80 (%) -16%
CH3 -22% -6% (= -22% - (-16%)) Not detected
CH4 -19% -3% (= -19% - (-16%)) Not detected

In the table above, the correction value is -16%. Heater disconnection is detected based on the
differences of 0% for CH1, -1% for CH2, -6% for CH3, and -3% for CH4. When Heater disconnection alert
setting is set to 80%, none of the channels are regarded as disconnected.

(b) Restrictions
* When only one channel is used, the heater disconnection correction function does not work. To use this
function, two channels or more need to be used.
» When several channels are used with a heater on for one channel and heaters off for other channels, the

heater disconnection correction function does not function. Therefore, disconnection may be detected
even if there is no disconnection.

* The heater disconnection alert correction value is 20% at maximum. When Heater disconnection alert

setting is set to 80% as shown in the two examples on [_ 5 Page 217, Section 8.2.24 (3) (a), the
conditions for disconnection detection are satisfied even if correction is performed by 20% with a voltage
drop by 40% or more. Consequently, disconnection is detected.

(c) Setting method

Set "Heater disconnection compensation function selection" to "1: ON".

L) Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem
Heater disconnection
compensation function
Process alarm alert output
enable/disable setting

CH1

|D:OFF

0 OFF
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(4) To clear the disconnection detection status
Disconnection detection is disabled by restoring the disconnection status and turning CHIO Heater disconnection
detection (b12 of Un\G5 to Un\G8) from 1 (ON) to 0 (OFF). ({__z Page 336, Appendix 2 (3))
Under the following setting, however, CHO Heater disconnection detection (b12 of Un\G5 to Un\G8) does not
change from 1 (ON) to 0 (OFF) unless a heater turns on.

» CT monitor method switching (Un\G176) is set to ON Current (1).
The timing when a heater turns on differs depending on the setting for the following buffer memory areas.

Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Control output cycle setting un\G47 Un\G79 Un\G111 uUn\G143
CHO Heating control output cycle setting Un\G47 Un\G79 Un\G111 uUn\G143 Page 364, Appendix 2 (23)
CHO Cooling control output cycle setting uUn\G722 Un\G738 Un\G754 un\G770

8po [04jUu0D) aunesadwa] Z'g
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8.2.25 Output off-time current error detection function

220

Standard

Transistor output errors can be detected using this function. The current sensor (CT) for heater disconnection
detection is used to check for errors of when transistor output is off.
A heater current measurement value and heater disconnection alert current value are compared. If the heater current
measurement value is larger than the heater disconnection alert current value, an output off-time current error occurs.
Output off-time current errors are detected every 500ms. When transistor output is off for 500ms or less, output off-
time current errors are not detected. (CHO Output off-time current error (b14 of Un\G5 to Un\G8) stays 0 (OFF).)
((_= Page 336, Appendix 2 (3))
The following is the timing output as an alert.

» 500ms x Setting value for Heater disconnection/output off-time current error detection delay count

(Un\G166)

If an output off-time current error status lasts longer than the time described above, Alarm code (0500Ay) is stored in

Error code (Un\GO). (_=Page 318, Section 11.7)

(1) Modules where this function can be used

* L60TCTT4BW
+ L60TCRT4BW

(2) Setting method

The setting method is the same as that for the heater disconnection detection function. ([~ Page 215, Section
8.2.24)
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83 Common Functions

This section explains the common functions between the temperature input mode and temperature control mode.

8.3.1 Temperature process value (PV) scaling function

Common

The temperature process value (PV) is scaled up or down to the value in a set range, and can be stored into the buffer
memory using this function. For example, the range of -100°C to 100°C can be scaled into the value range of 0 to
4000.

(1) Monitoring the scaling value
The temperature process value (PV) after scaling processing is stored into the following buffer memory area.

» CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760, Un\G776) ([_= Page 4086,
Appendix 2 (82))
The calculation method of a scaling value is as follows:

CHO Process value (PV) scaling value _ (8H-Su) x (Px- Pwmin) . s
(Un\G728, Un\G744, Un\G760, Un\G776) P~ P L

Px: CHO Temperature process value (PV) (Un\G9, Un\G10, Un\G11, Un\G12)

PMax : A maximum value of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128)

Pmin : A minimum value of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128)
SH: CHO A maximum scaling value of process value (PV) (Un\G727, Un\G743, Un\G759, Un\G775)
SL: CHO A minimum scaling value of process value (PV) (Un\G726, Un\G742, Un\G758, Un\G774)

(a) Calculation example
A calculation example to scale the temperature process value (PV) into percentage is shown below.
Set the following buffer memory areas as below.
» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (Temperature measurement range: -200.0°C
to 400.0°C)
» CHO Process value (PV) scaling lower limit value (Un\G726, Un\G742, Un\G758, Un\G774): 0
» CHO Process value (PV) scaling upper limit value (Un\G727, Un\G743, Un\G759, Un\G775): 100
Suppose that 3600 (360.0°C) is stored in CHO Temperature process value (PV) (Un\G9 to Un\G12).
The scaling value can be calculated as follows:

SUOIIOUNH UOWWOYD €8

CHO Process value (PV) scaling value (100 - 0) X (3600 - (-2000))
(Un\G728, Un\G744, Un\G760, Un\G776) 4000 - (-2000)

uonouny Buleas (Ad) anjea ssaooud ainjesadwa] |L'€'g

93.333 -

93 (All decimal places are rounded off to an integer.)
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(2) Setting method

Set the function on "Parameter". Follow the instructions below.

Q) Project window => [Intelligent Function Module] => Module name => [Parameter]

1. Enable or disable the temperature process value

FProcess vafve (PV} scaling function 0:Disah
enable ‘disable setting iUIsaDlE

Item CH1

JE (PV) scaling function under "Process value (PV)

scaling function enable/disable setting".
Process value (PY) scaling lower limit value mbif—t

\

2. Seta scaling upper limit value and lower limit value

222

Process value (PY) scaling lower limit walue |0 1

Process value (P} scaling upper fmit

value

Point/’

Item CH1

under "Process value (PV) scaling lower limit value

and "Process value (PV) scaling upper limit value".
:100 i

d
End

An error does not occur even though the areas above are set as follows: Lower limit value > Upper limit value. The
scaling is processed according to the calculation method described on [ 5 Page 221, Section 8.3.1 (1).

If a value outside the temperature measurement range is measured, the value set as a upper limit or lower limit is stored
into the following buffer memory area.
+ CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760, Un\G776) ([_= _Page 406, Appendix 2
(82)

Values on other analog modules in the system (such as an A/D converter module) can be scaled to a set range. For that

processing, set a 200s value in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128). ((__ Page 345, Appendix 2
(12))
To input a value from other analog modules (such as an A/D converter module), store the input value into the following
buffer memory area.

+ CHO Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692) ([_= Page

402, Appendix 2 (74))

To scale an input value from other analog modules (such as an A/D converter module), apply the buffer memory area
above to the description in this section.
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8.3.2 Sensor compensation function

Common

When a difference occurs between the temperature process value (PV) and the actual temperature due to reasons
such as a measuring condition, the difference can be corrected using this function. The following two types are
available.

« 1-point sensor compensation (standard) function ([_ 5 Page 223, Section 8.3.2 (1))

* 2-point sensor compensation function ([_ = Page 227, Section 8.3.2 (2))

(1) 1-point sensor compensation (standard)

The set input range in proportion to the full scale is corrected as a difference correction value using this function.

El When buffer memory values are set as following:
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 21 (temperature measurement range: -200.0°C to
200.0°C)
« CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109, Un\G141): 50 (0.500%)
The difference between the temperature process value (PV) and the actual temperature is 2°C that can
be corrected.

Full scale X Sensor correction value setting
100

Temperature process value (PV) - actual temperature =

_ 400x0.500 _ 2 (0)
100

Temperature process value (PV
P 4 P PV) After correction

Before correction
N

SUOIIOUNH UOWWOYD €8
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(a) How to execute 1-point sensor compensation (standard) (when using GX Works2)
Set the setting on the "Sensor Compensation Function" window.

O [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module] => [Sensor
Compensation Function]

1. Select the module where sensor correction is

Module Selection (Sensor Compensation Function)

Module Selection executed and click

Start Xy Address Module Type

0K I Cancel

\:

2. Click
MELSOFT Series GX Works2

' Change the operation mode For the Following module ta the setting mode.
LY

Are you sure you want ko continue?
0010:L6OTCTT4

Caukion

Conkral function will be stopped during setting made.

System that has to keep the temperature will stop

and may exposed ko unexpected temperature.

Plzase check whether the system is not affected by the stop,
and then executs the sensor compensation,

Mo

3. Cclick

MELSOFT Series GX Works2 [X]

-
LY 1 ) Switched to setting mode,

1

4. Select the channel where sensor correction is

Sensor Compensation " "
executed under "Target Channel”

Execute sensor compensation,

Target Module IDDlD:LGDTCTT4

(1) Target Channel CH1 hd
=2} Maodule Current St

CH1
Hz

Input Range I 2:ThelcHs asured Temperature Range (0 bo 1300 C)
CHe

{
(To the next page)
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(From the previous page)

|2
5. select "1-point Sensor Compensation (Standard)"

=——{3) Sensor Compensation Function Selection

) . Select the target channel and enter compensation value, under "Sensor Compensation Function Selection".
¢+ L-point Sensor Compensation . X
{Standard) 1-point Sensor Compensation (Standard): Execute compe

(™ Z-paint Sensor Compensation Z-point Sensor Compensation: Execute compe

* Only 1-point sensor compensation {Standard) is availat
CEATCTT, QE4TCTTEW, QE4TCRT, Q64TCRTEW

AV ek S o RV [ R Y

\:

6. set"Sensor Compensation Value" and click
—{4} 1-point Sensor Compensation (Standard)

Sensor Compensation Yalue | 0.50 Set the Compensation Yalue | .
{-50,00% ko 50,00%:) —

Set the Compensation VYalue |

Set the value to compensate
by percentage bo the input range,
- 50,00 to 50,00%:

\:

MELSOFT Series GX Works2

L ] E Execute the Set the Compensation Yalue,
L

MELSOFT Series GX Works2 rg|

\J1 ) Compensation value setting completed,

9. To back up the correction value in the non-volatile

memory, click Register
Registration status is 'Unregistered' after pressing Set the Compensation Yalue and Fix
the Yalue butkan.
Under the unregistered condition, setting walue will back to the previous one after the
following operation.

Flease press the Register button to register the compensation value,

- PLC power is burned OFF,

- PLC is reset, Register

\

MELSOFT Series GX Works2 X

) Compensation value will be registered.
LY

SUOIIOUNH UOWWOYD €8
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10. click

Are you sure you wank ko continue?

Cautian

Sensar campensation value of parameter setting

has a priority Far 1-point compensation value (standard)

If initial setting is set

in the parameter setting of Inteligent Function module and execute the fallowing operation.
-Turn the power OFF->0M

-Reset the CPU module->Cancel the reset,

Ho

|2
(To the next page)
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(From the previous page)

1

MELSOFT Series GX Works2

\]li') Compensation value registration completed.

r Exit the sensor compensation setting,
[ Are wou sure wou want to continue?

] Setting mode,
[ Do wou wank to shift to operation mode?

By executing 1-point sensor compensation in "Sensor Compensation”, the action after the correction can be checked
temporarily. To use the compensation value set in "Sensor Compensation" thereafter, set it on "Sensor correction value

11. click

12. Click [_aes=_ .

13. click

14. click

setting" in "Parameter". Doing so holds the compensation value as a parameter.

For the setting in "Parameter”, refer to the following.

[ = Page 110, Section 7.3

(b) How to execute 1-point sensor compensation (standard) (when using the program)

Follow the instructions below.

1. set 1-point sensor compensation (standard) (0y) in Sensor compensation function selection

(Un\G785). (_5 Page 413, Appendix 2 (91))

2. Set the correction value in CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109,

Un\G141). ((_= Page 363, Appendix 2 (21))
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(2) 2-point sensor compensation function

With this function, the difference between the temperature process value (PV) and the actual temperature
between the two points selected in advance (a corrected offset value and a corrected gain value) is stored. Based
on this gradient, the difference between a sensor and the actual temperature is corrected.

2-point sensor compensation is performed in the setting mode (Setting/operation mode status (Xn1): off). In
addition, set CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) to Monitor (1).

CHLOI 2-point sensor compensation gain value
(compensation value)
(Un\G547, Un\G579, Un\G611, Un\G643)

Temperature
process value (PV)

A '

correction )
CHO2-point sensor compensation offset value ~ ' E
(compensation value) S~ ! CHO 2-point sensor compensation gain value
(Un\G545, Un\G577, Un\G609, Un\G641) | ---C&----- -1 (measured value)

Before | (Un\G546, Un\G578, Un\G610, Un\G642)
correction |

\ » Input temperature

CHLI 2-point sensor compensation offset value
(measured value)
(Un\G544, Un\G576, Un\G608, Un\G640)

SUOIIOUNH UOWWOYD €8
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(a) How to execute 2-point sensor compensation (when using GX Works2)
Set this function on the "Sensor Compensation Function" window.

O [Tool] = [Intelligent Function Module & Tool] => [Temperature Control Module] => [Sensor
Compensation Function]

1. Select the module where sensor correction is

Module Selection (Sensor Compensation Function) Z

Module S election executed and click

Start ¥y Address Module Type

LaOTCTT4

ok I Canicel

1

MELSOFT Series GX Works2

' Change the operation mode For the Following module ta the setting mode.
H Are you sure you want ko continue?

2. Click

0010:L60TCTTS

Caukion

Conkral function will be stopped during setting made.

System that has to keep the temperature will stop

and may exposed ko unexpected temperature.

Plzase check whether the system is not affected by the stop,
and then executs the sensor compensation,

Mo

3. click

MELSOFT Series GX Works2 [X|

-
\ 1 ) Switched to setting mode.

2
4. select the channel where sensor correction is
Sensor Compensation
& executed under "Target Channel".
Execute sensor compensation,
Manitaring
Target Module I 0010:LAOTCTT4 l&
(1) Target Channel  |CH1 -
—{2} Module Current EocHL
H2
Input Range I 2:Thel -z asured Temperature Range (0 to 1300 C)
CH#
\2

(To the next page)
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(From the previous page)

{
5. select "2-point Sensor Compensation" under

ensor Compensation Funckion Selection
—(3 5 [ tion Function Selecti
o e e Select the target channel and enter compensation value, usensor Com pensation Fu nction Selection".
(_Standard) 1-point Sensor Compensation (Standard): Execute compe
2-point Sensor Compensation: Execute compe

* Only 1-point sensor compensation {Standard) is availab
CEATCTT, QE4TCTTEW, QE4TCRT, Q64TCRTEW

d
LU P | =1 e e 1 e e 6. Monitor "Temperature process value (PV)" and
*.
Measure Temperature Yalue (PY) | 30 C enter the corrected offset value. 1
d

7. Setthe Temperature process value (PV) to be input

=4} Z-paint Sensar Compensation

" A " .
Compensation Offsetvalue [0 offsst setting under "Compensation Offset Value". Then click
et T e 0 n Gain SeHnn | Offset Setting .

l
8. click

MELSOFT Series GX Works2

'E Execute the Offset Setting,
L]

Flease press Yes' after setting
the appropriate compensation offset value to the target channel,

9. click
MELSOFT Series GX Works2 [X] % ®
w w
. o)
1 Offset setting completed. w O
s e
83
g8 d
3 >
o° Q
~L o) g
=]
H " " Qo »
LNPLE HANGE | & 11151 HILULIE i 115354154 | SIS 9L & Rl 4 44 bt 10. Monitor "Temperature process value (PV)" and g
. *q 3
Measure Temperature Value (P¥) [70C enter the corrected gain value. ‘§
21
P S S e SO TR RS g
d
. _ . 11. Setthe temperature process value (PV) to be input
Compensation Gain Yalue | 551 Gain Setting under "Compensation Gain Value". Then click
Settable kemperature range: ) )
e T e T [ e e o o Gain Setting .

\2
(To the next page)
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1

MELSOFT Series GX Works2

't Execute the Gain Setting.
L]

Flease press Yes' after setting
the appropriate compensation gain value to the target channel,

MELSOFT Series GX Works2

1 ) (ain setting completed.

\:

A T PR A
Fix the Yalue

Flease press the 'Fix the value' button to apply the value to the compensation
setking, Temperature process value (PY) is not compensated only by setking
value for compensation offset and gain value,

\

MELSOFT Series GX Works2

r Fix the compensation value.
[ Are you sure you wank to continue?

MELSOFT Series GX Works2

\ 1 J Fixing the compensation walue completed.

Registration status is 'Unregistered' after pressing Set the Compensation Value and Fix
the Yalue button,
Under the unregistered condition, setting walue will back to the previous one after the
following operation,

Flease press the Register button to register the compensation walue.,

- PLC pawer is turned OFF,
Register

- PLC is reset,

\2
(To the next page)

230

12. click

13. click

14. Click Fix the Yalue .

15. click

16. click

17. To back up the correction value in the non-volatile

memory, click Redister ;



MELSOFT Series GX Works2

|<_

-

AN
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(From the previous page)

18. click

Compensation value will be registered.
Are you sure you wank bo continue?

Caution

Sensor compensation value of parameter setting

has & priority For 1-point compensation value (standard)

If initial setting is set

in the parameter setting of Inteligent Function module and execute the following operation.
-Turn the power OFF-=C0N

-Reset the CPU moduls->Cancel the reset,

19. click

MELSOFT Series GX Works2

20. Click| cese |

21. click

MELSOFT Series GX Works2

' Exit the sensor compensation setking.
. Are you sure you wank bo continue?

22. To shift from the setting mode to the operation
MELSOFT Series GX Works2

] Setting mode,
[} Do wou want to shift to operation mode?

mode, click

End
*1 Enter the value using devices such as a thermocouple, platinum resistance thermometer, and standard DC voltage
generator, or based on a general resistance value.
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(b) How to execute 2-point sensor compensation (when using the program)

Follow the instructions below.

( Setting start )

v

Switch the module to the setting mode (turn on and
then off the setting/operation mode instruction (Yn1)).

== Page 330, Appendix 1.2 (1)

v

Set CHO Stop mode setting (Un\G33, Un\G65,
Un\G97, Un\G129) to Monitor (1).

=5~ Page 353, Appendix 2 (13)

v

Set Sensor compensation function selection
(Un\G785) to 2-point sensor compensation
function (1H).

= Page 413, Appendix 2 (91)

rv|

v

Enter a correcion offset value.*! I

v

Set the temperature process value (PV)
equivalent to be input for CHO 2-point sensor
compensation offset value (compensation value)
(Un\G545, Un\G577, Un\G609, Un\G641).

I~ Page 394, Appendix 2 (64)

v

Set CHO 2-point sensor compensation offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644)to Latch request (1).

I~ Page 396, Appendix 2 (67)

v

Check that CHO 2-point sensor compensation
offset latch completion (Un\G549, Un\G581,
Un\G613, Un\G645) is Latch completed (1)."2

=== Page 396, Appendix 2 (68)

v

Set CHO 2-point sensor compensation offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644) to No request (0).

= Page 396, Appendix 2 (67)

v

Enter a compensation gain value.*! I

232

v

Set the temperature process value (PV)
equivalent to be input for CH I 2-point sensor
compensation gain value (compensation value)
(Un\G547, Un\G579, Un\G611, Un\G643).
1~ Page 395, Appendix 2 (66)

v

Set CHO 2-point sensor compensation gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to Latch request (1).

5 Page 397, Appendix 2 (69)

v

Check that CHO 2-point sensor compensation
gain latch completion (Un\G551, Un\G583,
Un\G615, Un\G647) is Latch completed (1)."3

—= Page 397, Appendix 2 (70)

v

Set CHO 2-point sensor compensation gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to No request (0).

= Page 397, Appendix 2 (69)

v

Switch the setting change instruction (YnB) from
OFF to ON.
—s Page 332, Appendix 1.2 (6)

v

Check that the setting change completion flag
(XnB) is ON.
5 Page 328, Appendix 1.1 (9)

v

Switch the setting change instruction (YnB) from
ON to OFF.
1= Page 332, Appendix 1.2 (6)

v

Switch the module to the operation mode (turn
off, and on the setting/operation mode instruction
(Yn1)).

5 Page 330, Appendix 1.2 (1)

Is the ERR.LED off?

7 YES

Go back to 1 or 2.

C End )

*1 Enter the value using devices such as a thermocouple, platinum resistance thermometer, and standard DC voltage
generator, or based on a general resistance value.

*2 When the latch is completed, the temperature process value (PV) is stored in CHO 2-point sensor compensation offset
value (measured value) (Un\G544, Un\G576, Un\G608, Un\G640). (_= Page 394, Appendix 2 (63))

*3 When the latch is completed, the temperature process value (PV) is stored in CHO 2-point sensor compensation gain

value (measured value) (Un\G546, Un\G578, Un\G610, Un\G642). ([__5 Page 395, Appendix 2 (65))
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Point/

@ If a write data error (error code: OOMO7y) occurs during 2-point sensor compensation, correctly configure the setting for
2-point sensor compensation again. (The value set for 2-point sensor compensation of when an error occurred is not
written in the L60TC4.)

@ To use the value set for 2-point sensor compensation even after the power is turned off and on or the CPU module is
reset and the reset is cancelled, back up the value with the following method.

+ Turn off and on Setting value backup instruction (Yn8). ((__3 Page 332, Appendix 1.2 (3))

SUOIIOUNH UOWWOYD €8
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8.3.3 Auto configuration at input range change function

Common

When an input range is changed, using this function automatically changes related buffer memory data to prevent an
error outside the setting range. Set the function on the "Switch Setting" window.

For details on the setting method, refer to the following.

[ > Page 108, Section 7.2

The following is the setting timing.

Reflects an output signal and buffer After buffer memory values set automatically at the end
memory values when the processing of the processing by 250ms or 500ms™! are changed,
starts by 250ms or 500ms™’ turn on and then off the setting change instruction (YnB).

CHO Input range
(Un\G32, Un\G64, Un\G96, Un\G128) Before change >< After change
. . . ON
Setting change instruction (YnB)
OFF |
Buffer memory set automaticall ’
i ’ Userseting X || dsenciens
ON /
Setting change completion flag (XnB) N
OFF |7
Sampling cycle
250ms or 500ms 250ms or 500ms | 250ms or 500ms
Reflect Reflect

—» Executed in a program
----% Executed by the L60TC4

*1 This value differs depending on the setting under "Sampling Cycle Selection". (= Page 109, Section 7.2 (1) (b))

(1) Buffer memory automatically set
Refer to [~ 5 Page 351, Appendix 2 (12) (d).
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8.3.4 Buffer memory data backup function

Common

This function allows buffer memory data to be stored in the non-volatile memory and backed up.

The backed-up data is transferred from the non-volatile memory to the buffer memory when the power is turned off and
on or the CPU module is reset and the reset is cancelled. Therefore, temperature can be controlled without writing data
when the power is turned off and on or the CPU module is reset and the reset is cancelled.

(1) Applicable buffer memory areas
Refer to the buffer memory assignment list.
[ 5 Page 44, Section 3.5

(2) Data write to non-volatile memory
This function can be used to back up data directly written in the buffer memory using the PID constants set with
the auto tuning function and the programming tool. When data is written to non-volatile memory and the power is
turned off and on or the CPU module is reset and the reset is cancelled, the buffer memory setting value is not
required to be set again.

Point />

For the function that allows PID constants to be automatically backed up after auto tuning, refer to [__ 3 Page 143, Section
8.2.7 (4).

To write data to non-volatile memory, turn off and on Setting value backup instruction (Yn8).
When data write to the non-volatile memory is completed, Backup of the set value completion flag (Xn8) turns on.

oo co
w w
L60TC4 A
CPU module 1- Setting value backup r=----------------------oooosomoo oo oo o mm oo mm o mm y w g
instruction (Yn8): ON ! ! ‘::g 3
(Write instruction)  t | ' s S
5 os 5 R
» - | 3 3
T . 1 =
3. Setting value backup E Non-volatile memory ! i S
completion flag (Xn8):: ! o ®

ON (completed) : 2 Write : g

' I S

\ Buffer memory . F3

I i o

i data Read l 2

I » ! 5

i When the power is 1 2

H switched from off to i S

. on or at reset .
R H

If data write to non-volatile memory does not complete, Backup of the set value fail flag (XnA) turns on.

(a) Setting change
Change the settings for buffer memory areas when Backup of the set value completion flag (Xn8) is off.
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(3) Data read from non-volatile memory

Follow the instructions below.
* Turn off and on the power or reset the CPU module and cancel the reset.
» Set CHO Memory of PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) to Requested

(1). (= Page 377, Appendix 2 (36)) Data to be read are the PID constants and loop disconnection
detection judgment time for the corresponding channel only. ({— 5 Page 374, Appendix 2 (33))
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CHAPTER 8 FUNCTIONS

8.3.5 Error history function

Common

The error or alert occurred with the L60TC4 is stored in the buffer memory areas (Un\G1280 to Un\G1404) as history.

Up to 16 error history data can be stored.

(1) Processing of the error history function
An error code and error occurrence time are stored starting from Error history No.1 (the start address is
Un\G1280).

(2) How to check error history
The start address of the error history where the latest error is stored can be checked in Latest address of error
history (Un\G1279).

El If the third error occurred:
The third error is stored in Error history No.3 and 1296 (the start address of Error history No.3) is stored in

Latest address of error history (Un\G1279).

Latest error code address The start address of the error history

(Un\G1279) where the latest error is stored is stored. |
ri Details of error history|
An error history consists of the following
Address data.
1280 | Error history No.1 Error code

First two digits | Last two digits
of the year of the year Error
Month Day occurrence
1288 - Hour Minute time
Error history No.2 Second | Day of the week

(e ) !
> 1296 || Error history No.3
(e )

(Empty)

1400 Error history No.16

(Empty)
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El If the 17th error occurred:
The 17th error is stored in Error history No.1 and 1280 (the start address of Error history No.1) is
overwritten in Latest address of error history (Un\G1279).

Latest error code address
(Un\G1279)

Address
—»| 1280 | | Error history No.1
= 17th error
A

1288 | Error history No.2 The 17th error is stored in Error history
No.1 and the 1st error history will be erased.

/

2nd error

i

1296 | Error history No.3

3rd error

i

1400 Error history No.16

16th error '

Point/’

@® The same processing is performed for an alarm.

® When the storage area for error histories is full, data is overwritten starting from Error history No.1 (Un\G1280 to
Un\G1284) and error history recording is continued. (The history before data overwritten is deleted.)

® Recorded error histories are cleared to 0 by turning off and on the power supply or by resetting the CPU module and
canceling the reset.
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CHAPTER 8 FUNCTIONS

8.3.6 Module error history collection function

Common

The errors and alarms occurred with the L60TC4 are collected into the CPU module.

The CPU module keeps the error information collected from the L60TC4 as a module error history in the memory
where data is maintained even at the time of the power failure. Therefore, the information of the errors occurred with
the L60TC4 can be kept even if the power is turned off and on or the CPU module is reset and the reset is cancelled.

(1) Example of the operation of the module error history collection function

Error history (CPU module including built-in 1/0 and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be
monitored in reverse chronological order.

Module A Module B
CPY ,~7119:29 Error A1 occurred! | - (19:34 Error B1 occurred!
19:33 Error C1 occurred!| /' ,19:36 Error A2 occurred!
\ i
\ \
\
)
\ >
\
[ o L@ SN =E
| © E E
; ' 7 E E
Programming tool : N = — =
Error history display ! A T -
Time  Module in error_ Error code ! /eﬂ
19:29 : Module A Error A1 < : Error history \ \N
19:33 CPU Error C1 - % (CPU module) ‘\‘\\ Module error log
19:34 | Module B Error B1 < \ [, Time  Module in error_ Error code

19:36 | Module A Error A2

\ 19:29 Module A Error A1
M, 19:34 | Module B Error B1
19:36 Module A Error A2

>

® o

[Example of screen display] w w
[e]

Mo, © Error Code Date and Time Model Name Start IO ~ = 8

2u0912/01 53

o070 2009/12/10 17:00:05 La0AD4 0030 Q 3

o01z3 0CE4 2009/12/10 17:00:04 Lz8CPU-ET - S o

onlze 05DC 200912§10 16:15:50 L26CPU-ET - o >

00121 0070 2009/12{10 15:59:30 LEO0DA4 o030 @ —Cn

o01z0 o070 2009/12{10 15:45:02 L&e0DA4+ oo1n a =}

ooLis 0s0C Z200912§10 14:14:38 LZ8CPU-ET - ; 2.-

00118 0070 2009/12{10 14:12:03 LE0DA4 ooio & g

ootz 0CE4 2009/12/10 13:59:54 L2eCPU-BT - 8 »n
ooLis 0CE4 2009012§10 13:35:11 L26CPU-ET Q
ooLLs 0sDC 2009(12i10 11:11:45 L2eCPU-ET - o
ooit4 o070 2009/12/10 11:07:05 La0AD4 aoin o
oo1Ls 0CE4 2009/12/10 11:07:04 Lz8CPU-ET - (?
ooiie o070 200912§10 11:03:49 Le0AD4 oo1n g
o011l OCE# 2009/12{10 11:03:48 L26CPU-BT o
o010 0s0C 2009/12/09 16:30:58 Lz8CPU-ET i S
o010 o070 200912i09 16:29:33 Le0DA4 ooLn E
oo10s o070 2009/12j09 16:29:12 Le0DA+ ooio (37
onio7? 0838 2009/12{09 16:29:11 L26CPU-BT - w g
=}

Point /s’

For details on the module error history collection function, refer to the following.
[ 7] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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8.3.7

Error clear function

Common

When an error occurs, the error can be cleared on the system monitor.

Clicking the  Erorcdlear | button on the system monitor clears the error code stored in Error code (Un\GO) and turns

off the ERR.LED. The operation is the same as when an error is cleared using Error reset instruction (Yn2).
However, the error history is not cleared.
For how to clear an error using Error reset instruction (Yn2), refer to the following.

« Error reset instruction (Yn2) ((_5— Page 331, Appendix 1.2 (2))

L' @) [Diagnostics] => [System Monitor...] => The module where an error occurred

X

Module's Detailed Information
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Manikar Status

Error Information

Latest Error Code

Monitoring

Update Error History

Module

Model Mame

1j Address

Mount Position
Product Information
Production Mumber

Module Information

Moduls Access

Status of External Power Supply
Fuse Blown Status

Status of Ii0 Address Yerify

i Clear f Hold Setting

Toise Filker Setting

Input Type

Femote Password Setting Status

Error and Solution

LEOTCTT4

ooio

Main block Oth slot
1504 1 0000000000-3

Piossible

Agree

| ozB5

Error Clear

iZonkents:
Clear Error History

The setting of the upper/lawer limit value output limiter or the
upperflower limit setting limiter is inwvalid,

Ma, Error Code
. 1 0zE5
Display Format 2 0397
& HEx 3 02ES
" DEC

The error history is sequentially displaved from
an old error, The lakest error is displaved at

Solution:

Set the walue where the upper limit value is greater than the
lowwer limit walue.

the bottom line.

Stop Monitar

Close




CHAPTER 9 DISPLAY UNIT

CHAPTER 9 DisPLAY UNIT

This chapter describes the functions of the display unit that can be used with the L60TC4.
For details on how to operate the display unit, the functions, and menu structure, refer to the following manual.

[ ] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

9.1 Display Unit

The display unit is an LCD display to be attached to the CPU module. By attaching it to the CPU module, the following
operations can be performed without using any software package.
» Checking the system status
+ Changing system set values (only for use as a temperature input module)
When a problem occurs, the cause of the problem can be identified by the displayed error information.
For details on how to check and clear errors from the display unit, refer to the following.

« Checking and clearing errors ([_ >~ Page 248, Section 9.4)

To change system setting values in temperature control mode, use GX Works2. ([__s Page 107, CHAPTER 7)

9.2 Menu Transition

©
(1) Structure list I3
The following is the menu structure of "MOD MON/TEST" menu and "MOD SETTINGS" menu. e
S
—— CPU MON/TEST
—— CPU SETTINGS
—— MOD MON/TEST —T— SPECIFY I/O No.—1— BUF MEM MON/TES
—— MODULE LIST ——
—— MOD SETTINGS —T1— SPECIFY I/O No.—— INIT CHANGE CH1 CONVERSION
—— CH24 —— PRMRY DLY FLTR
—— MODULE LIST —— —— CH34 —— PROCESS ALARM
—— USER MESSAGE —— CH4- —— PRALARM UPR/UPR
—— PRALARM UPR/LWR
—— OPTIONS — PRALARM LWR/UPR
—— PRALARM LWR/LWR
—— RTALARM
—— RTALM DTCT PRD
—— RTALARM UP LMT
—— RTALARM LOW LMT
—— SCALING
—— SCALE UP LMT
—— SCALE LOW LMT
——  COMMON—— CJ SELECTION
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(2) Screen transition to the initial setting change screen

The following figure shows the screen transition to the initial setting change screen.

Conversion enable and
disable setting screen

Standby screen CONVERS I ON
-DISABLE
= -ENABLE Rate alarm setting screen
2009/94/?0 (MON) RTALARM
12:00:00 > -DISABLE
Primary delay filter screen "ENABLE
PRMRY DLY FLTR
' Rate alarm detection
. . 000 cycle screen
Ft”S” screen RTALM DTCT PRD
MENU SELECT |
-CPU SETTINGS » > 0001
-MOD MON/TEST 4 Process alarm setting screen
-MOD SETTINGS » PROCESS ALARM
—b [E)f!ligEIEE Rate alarm upper limit screen
RTALARM UP LMT
Modul tti dul Modul tti tart /0 No.
epaciication eoroan ™ epociication sereen Frocess s 00000
upper upper limit screen
MENU>MOD SET 1/0 No. PRALARM UPR/UPR
-SPECIFY 1/0 No. s
-MODULE L1 éT © L 0000H > 5 = 01300 Rate alarm lower limit screen
8 RTALARM LOW LMT
E Process alarm > 00000
) § upper lower limit screen
Module Se_ttlng_module 2 PRALARM UPR/LWR
selection screen 8
-01:1/0 No. 0010H § — 01300 Scaling setting screen
| L60TCTT4 > SCALING
> -DISABLE
Process alarm -ENABLE
lower upper limit screen
) ) PRALARM LWR/UPR
" . Change item selection menu screen
Initial setting change screen . o
“INIT CHANGE -CONVERS | ON # 00000 Scaling upper limit screen
-PRMRY DLY FLTR SCALE UP LMT
-PROCESS ALARM >
-PRALARM UPR/UPR Iowefzg%eesrslirar:irz:reen ey
-PRALARM UPR/LWR
‘ L T PRALARM LWR/LWR
o soean AR ' | o
ST ——— | RTALM DTCT PRD SCALE LOW LNT
the parameter_ -RTALARM LOW LMT
-SCAL ING
-SCALE UP LMT
-SCALE LOW LMT
Common setting item selection . . .
Channel selection screen menu screen Cold junction compensation
selection screen
-CH1 -CJ SELECTION CJ SELEGCTION
-CH2 $| - STANDARD TB
*CH3 I ’ -TB CONV MODULE
-Cha -WITHOUT RTD
- GOMMON
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9.3

Setting Value Change Screen List

CHAPTER 9 DISPLAY UNIT

The following table shows the setting value change screen list.

(1) Displayed in English

Name Input limits
Screen — —
. . Upper limit | Lower limit
Setting item Screen display format
value value

Conversion enable/disable setting CONVERSION Selection — —
Primary delay digital filter setting PRMRY DLY FLTR Numeric 100 0
Process alarm alert output enable/disable setting PROCESS ALARM Selection — —
Process alarm upper upper limit value PRALARM UPR/UPR Numeric 32767 -32768
Process alarm upper lower limit value PRALARM UPR/LWR Numeric 32767 -32768
Process alarm lower upper limit value PRALARM LWR/UPR Numeric 32767 -32768
Process alarm lower lower limit value PRALARM LWR/LWR Numeric 32767 -32768
Rate alarm alert output enable/disable setting RTALARM Selection — —
Rate alarm alert detection period RTALM DTCT PRD Numeric 6000 1
Rate alarm upper limit value RTALARM UP LMT Numeric 32767 -32768
Rate alarm lower limit value RTALARM LOW LMT Numeric 32767 -32768
Process value (PV) scaling function enable/disable )

) SCALING Selection — —
setting
Process value (PV) scaling upper limit value SCALE UP LMT Numeric 32000 -32000
Process value (PV) scaling lower limit value SCALE LOW LMT Numeric 32000 -32000
Cold junction temperature compensation selection CJ SELECTION Selection — —
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(2) Conversion enable/disable setting
Select "DISABLE or "ENABLE" in the "Conversion enable and disable setting" screen.

"Conversion enable and disable setting" screen 1. Use the A and ¥ buttons to select "DISABLE" or

"ENABLE", then make a confirmation with the

EHRFFAI L CONVERS | ON button.
e -DISABLE
-] -ENABLE

(3) Primary delay digital filter setting

Set the time constant for the primary delay digital filter in the "Primary delay filter" screen.

"Primary delay filter" screen 1. Move the cursor using the « and p buttons, then
increment or decrement the value at the cursor,
—RENIW i, AR EUADE using the A and ¥ buttons, respectively. Make a
000 000 confirmation with the button.

Table of input items

Input range

Input item
Input upper limit Input lower limit

Primary delay filter 100 0




(4) Process alarm setting

CHAPTER 9 DISPLAY UNIT

Select "DISABLE or "ENABLE" in the "Process alarm setting" screen.

"Process alarm setting" screen

7" REATI-LERTE

PROCESS ALARM

-Ek -DISABLE
-EF -ENABLE

l

"Process alarm upper upper limit" screen

7" BtR77-hE E[R

01300

PRALARM UPR/UPR

01300

1

"Process alarm upper lower limit" screen

7" 0tA75-L ETER

01300

PRALARM UPR/LWR

01300

1

"Process alarm lower upper limit" screen

7" nta77-LF LR

00000

PRALARM LWR/UPR

00000

l

"Process alarm lower lower limit" screen

7" 0tR77-ATF TR

00000

PRALARM LWR/LWR

00000

Table of input items

1.

Use the A and ¥ buttons to select "DISABLE" or

"ENABLE", then make a confirmation with the
button. (If "ENABLE" is selected, proceed to step 2.)

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Make a
confirmation with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and V¥ buttons, respectively. Make a
confirmation with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Make a
confirmation with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Make a
confirmation with the button.

Input range

1817 usalog sbuey) snjep Bumes €6

Input item

Input upper limit Input lower limit

Process alarm upper upper limit

Process alarm upper lower limit

32767 -32768

Process alarm lower upper limit

Process alarm lower lower limit
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(5) Rate alarm setting
Select "DISABLE" or "ENABLE" in the "Rate alarm setting" screen.

"Rate alarm setting" screen

b-}75-LE&TE RTALARM
-Ek -DISABLE
| -ENABLE

\:

"Rate alarm detection period" screen

b=h75-hi H B £A

0001

RTALM DTCT PRD

0001

\:

"Rate alarm upper limit" screen

b=+75-L EBR

00000

RTALARM UP LMT

00000

\:

"Rate alarm lower limit" screen

b-p73-LT IR

00000

RTALARM LOW LMT

00000

Table of input items

1.

Use the A and ¥ buttons to select "DISABLE" or

"ENABLE", then make a confirmation with the
button. (If "ENABLE" is selected, proceed to step 2.)

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Make a

confirmation with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and V¥ buttons, respectively. Make a

confirmation with the button.

Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
using the A and ¥ buttons, respectively. Make a

confirmation with the button.

. Input range
Input item — —
Input upper limit Input lower limit
Rate alarm detection period 6000 1
Rate alarm upper limit
32767 -32768

Rate alarm lower limit
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(6) Scaling setting
Select "DISABLE" or "ENABLE" in the "Scaling setting" screen.

"Scaling setting” screen 1. Usethe A and ¥ buttons to select "DISABLE" or
Py SCALING "ENABLE", then makt? a confirmation with the
o -DISABLE button. (If "ENABLE" is selected, proceed to step 2.)
k)] -ENABLE

2
"Scaling upper limit" screen 2. Move the cursor using the ¢ and p buttons, then
increment or decrement the value at the cursor,
Ry=ysy” EIR Sl W L using the A and V¥ buttons, respectively. Make a
00000 00000 confirmation with the button.
)
"Scaling lower limit" screen 3. Move the cursor using the  and p buttons, then
increment or decrement the value at the cursor,
A=Yy TR SEEE QL CU using the A and V¥ buttons, respectively. Make a
00000 00000 confirmation with the button.

Table of input items

Input range

Input item

Input upper limit Input lower limit

Scaling upper limit

32000 -32000

Scaling lower limit

(7) Cold junction compensation selection
Select "STANDARD TB" or "WITHOUT RTD" in the "Cold junction compensation selection" screen.

"Cold junction compensation selection" screen 1_ Use the A and ¥ buttons to select "STANDARD

TB" or "WITHOUT RTD", then make a confirmation

AR EER CJ SELECTION
RERFE -STANDARD TB
i F A Ry b -TB CONV MODULE
ERALAL -WITHOUT RTD

with the button. ("TB CONV MODULE" cannot
be used.)
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9.4

Checking and Clearing Errors

By operation from the display unit, the error that occurred in the L60TC4 can be checked. The error that is occurring

can also be cleared.

(1) Checking the error

The error that occurred in the L60TC4 can be checked by specifying the error code (Un\G0) from "Buffer memory

"Buffer memory address input format selection" screen

248

monitor/test".

El When an error occurred in the L60TC4 with the start I/O number 1

"Buffer memory monitor/test" screen

N yI7AEYEZS/TAR

-BUF MEM MON/TES

\

N 9ITARYTE LA
AARERK
- 103
- 163

BUFF MEM ADDR

INPUT FORMAT
-DEC
-HEX

1

"Buffer memory address setting" screen

N yI7rEYTH LA

00000

BUFF MEM ADDR

00000

\

"Buffer memory monitor" screen

0010H 0 16%| [0010HO  1T16
0C72H 0C72H
FEDCBA9876543210 [ | FEDCBA9876543210
| - | -

1.

Press the button.

Use the A and ¥ buttons to select "DEC" for the
input format of the buffer memory address, then

make a confirmation with the button.

Move the cursor using the « and p buttons, then
increment or decrement the value at the cursor,
using the A and V¥ buttons, and set the value to 0.

Make a confirmation with the button.

The error that occurred can be checked in the

"Buffer memory monitor"” screen.



(2) Clearing the error

CHAPTER 9 DISPLAY UNIT

To clear the error, remove the error cause and turn Error clear request (Yn2) off, on, and off from "Device

monitor/test".

El When an error occurred in the L60TC4 with the start I/O number 1

"CPU monitor/test" screen

TN AREZH/TAR
TN ARG 3

-5&HION/OFF _ »

MENU>CPU MON/TES
*DEV MON/TEST

-DEVICE CLEAR »
-FORCED ON/OFF »

1

"Device monitor" screen

Y12 162 Y12 IT16

0 0

FEDCBA9876543210 FEDCBA9876543210
)

"Device test check" screen

T N ARTAb DEVICE TEST
Y12 Y12

OFF OFF

l
"Device test" screen

7 N {ATAb DEVICE TEST
Y12 Y12

ON ON

1.

Use the A and ¥ buttons to select "DEV

MON/TEST", then make a confirmation with the
button.

Set the device to Y and press the button.

Use the A and V¥ buttons to set the device to Y12,

then make a confirmation with the button.

Use the A and ¥ buttons to switch ON/OFF. Press

the button to set the value set in the device test.
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CHAPTER 10PROGRAMMING

This chapter describes the programs of the L60TCA4.
When applying any of the program examples introduced in this chapter to the actual system, verify that the control of

the target system has no problem thoroughly.

10.1 Programming Procedure

(1) Temperature input mode

Create a program that performs temperature conversion in the L60TC4 using the following procedure.

C Start )

Configure NO

the initial setting using
GX WOstZ?/
YES
A 4 A
Configure initial data (such as input range Create a program to configure initial data
and conversion enable/disable setting) (such as input range and conversion
using GX Works2. enable/disable setting).

v

C Operation )
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(2) Temperature control mode

Create a program that performs temperature control in the L60TC4 using the following procedure.

C Start )

l

Configure NO

the initial setting using
GX Work32'7/
YES
A 4 Create a program to configure initial
Configure initial data (such as input range data (such as input range and set value
and set value (SV)) using GX Works2. (SV)).

NO

Use specific PID constants? Use specific PID constants?
YES
A4
Configure the PID constants using Create a program to configure
GX Works2. the PID constants.
v A4
Execute the auto tuning™”. Execute the auto tuning™”.
Back up the PID constants in the Back up the PID constants in the =
non-volatile memory. non-volatile memory. S
l 3
o
Q
Use CHO Memory's PID constant read g
instruction to create a program to read 3
the PID constants from the non-volatile 3
memory. -
5]
Q
[¢]
> ¥ £
@
A4
( Operation )
*1 In the standard control, the self-tuning can be selected if necessary.
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10.2 When Using the Module in a Standard System

Configuration

This section describes the following program examples.

Mode Overview of the program example Reference
. This is a program example where the L60TC4 is used as a temperature input Page 252,
Temperature input mode )
module. Section 10.2.1
This is a program example for operations such as the auto tuning, self-tuning, and Page 263,
Standard error code read. Section 10.2.2
Temperature control This is a program example where the peak current suppression function and the Page 274,
P simultaneous temperature rise function are used for the control. Section 10.2.3
control mode
Heating-
N9 o , _ Page 288,
cooling This is a program example for the heating-cooling control. )
control Section 10.2.4

10.2.1

When using the L60TC4 as a temperature input module

This section describes the program example of when the L60TC4 is used as a temperature input module.

(1) System configuration

The following figure shows the system configuration of when the L60TC4 is used as a temperature input module.

252

Power supply module (L61P)

CPU module (LO2CPU)

Temperature control module (L60TCTT4)
Input module (LX42C4)

Output module (LY42NT1P)

END cover (L6EC)

X/Y00 X/Y10 X20 Y60
to to to to
XIYOF X/Y1F X5F Y9F

| CH1

—— =
Type-K thermocouple

-200°C to 1300°C

)
(¢

CH3

—— >
Type-K thermocouple

-200°C to 1300°C
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Point/

® When using the L26CPU-BT, set the 1/0O assignment of the built-in CC-Link of the L26CPU-BT to X/YFEO to X/YFFF so
that the 1/0O assignment be the same as that of the system configuration above.

® When the LBOTCTT4BW or the LEOTCRT4BW is used, the /O assignment is the same as that of the system
configuration shown above.
+ Slot 0: 16 intelligent points
 Slot 1: 64 input points
+ Slot 2: 64 output points

(2) Programming condition
This program is designed to read the temperatures measured by the thermocouple (K type, -200.0 to 1300.0°C)
connected to CH1 to CH3.
An error code can be read and reset.
The following table lists other programming conditions.

Description
Item
CH1 CH2 CH3
Sampling cycle 250ms
Temperature ) . . . . L .
Sampling processing | Sampling processing Primary delay digital filter (time constant 1s)

conversion method

* Process alarm lower lower limit value:
2000 (200.0°C)

* Process alarm lower upper limit value: * Rate alarm alert detection cycle: Four
) 2050 (205.0°C) times (1s)
Alert output function — . .
* Process alarm upper lower limit value: * Rate alarm upper limit value: 50 (+5.0°C)
2950 (295.0°C) * Rate alarm lower limit value: -50 (-5.0°C)
* Process alarm upper upper limit value: 8 8
3000 (300.0°C) =
s
sz
= @
o) ]
- = 5
(3) Wiring example cZ
3
. ) . 5@
The following figure shows a wiring example. @ %
=0
(]
c5
(. e
L60TCTTA =y
[: RUN | ALM ﬂ Qs
ERR. SR
> o @
— - Q
g2
[ 38
o
ouT1 o )
ouT2 €5
ouT3 T
ouUT4 3 3
coMm T =% 9
CH1 + NC I 3 3
r o o
(ot ipu ] <] e |y, e
< s
CH2 Input CHZ - . N g
Cold junction cJ NG
temperature c
compensation cJ NG
resistor CH3 + CJ
IN3
CH3 Input @:(\H—‘ e e
IN3 - D] |
IN4 :ﬂ—’
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(4) Switch Setting

Configure settings such as the input mode selection and the auto-setting at the input range change as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4

Input Mode Selection

" Temperature Control Mode

Temperature Control Mode Setting

Oukput Setking at CPU Stop Error

CH
H1
Hz
CH3
CH4

Oukput Setking at CPU Stop Errar
D:CLEAR
D:CLEAR
CLEAR
MCLEAR

Control Mode Selection

Setting Change Rate Limiter Setting
Control Output Cyele Uinit Selection Setting
Auto-setting at Input Range Change
|D:Disable j
Sampling Cycle Selection
|1:250ms j
(Caution)

This dialag setting is linked to the Switch Setting of the PLC parameter,
Default value will be shown in the dialog
if the Switch Setting of the PLC parameter contains an out-of-range walue,

o ]

Cancel

Item

Setting value

Input Mode Selection

Temperature Input Mode

Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 1: 250ms
(5) Contents of the initial setting
Description
Item
CH1 CH2 CH3 CH4

Input range

Measured

49: Thermocouple K

Temperature Range
(-200.0 to 1300.0°C)

49: Thermocouple K
Measured

Temperature Range
(-200.0 to 1300.0°C)

49: Thermocouple K
Measured

Temperature Range
(-200.0 to 1300.0°C)

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300.0°C)

Conversion enable/disable

. 0: Enable 0: Enable 0: Enable 1: Disable
setting
Pri delay digital filt
r|n."|ary elay digital filter 0s 0s 1s 0s
setting
Process alarm alert output . . .
. ) 1: Disable 0: Enable 1: Disable 1: Disable
enable/disable setting
Process alarm lower lower
o -200.0°C 200.0°C -200.0°C -200°C
limit value
P | |
rocess aiarm Iowerupper 1 s00.0°c 205.0°C -200.0°C -200°C

limit value
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Description
Item
CH1 CH2 CH3 CH4
P | |
10CesSs &larm UpPeriower | 4300.0°c 295°C 1300.0°C 1300°C
limit value
P |
10cess &AM UpPErupper | 4300.0°c 300°C 1300.0°C 1300°C
limit value
Rate alarm alert output . . .
) ) 1: Disable 1: Disable 0: Enable 1: Disable

enable/disable setting
Rate alarm alert detection . . . .

1 Times 1 Times 4 Times 1 Times
cycle
Rate alarm upper limit value 0.0°C 0.0°C 5.0°C 0°C
Rate alarm lower limit value 0.0°C 0.0°C -5.0°C 0°C

(6) When using the parameter of an intelligent function module

(a) Devices used by a user

Device Description
X10 Module READY flag
L60TCTT4 (X10 to X1F)
X12 Error occurrence flag
X22 Error code reset instruction
X23 Operation mode setting instruction LX42C4 (X20 to X5F)
X25 Temperature process value read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction L60TCTT4 (Y10 to Y1F)
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to Y9F) RN
[eNe]
D11 CH1 Temperature process value (PV) NI
D12 CH2 Temperature process value (PV) s %
Z 35
D13 CH3 Temperature process value (PV) o =
D50 Error code G 5
3 S
D51 CH1 Temperature process value (PV) =3
(]
D52 CH2 Temperature process value (PV) 5 §
Devices where data is written
D53 CH3 Temperature process value (PV) 3 %
by auto refresh Q 5
D55 CH2 Alert definition o o
(72}
D56 CH3 Alert definition o %
@ >
D60 Temperature conversion completion flag _g §
o
3 o
€3
3T
5 3
29
33
X
O =
o
]
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1.

Open the "Parameter” window.

L@ Project window => [Intelligent Function Module] = [L60TCTT4] = [Switch Setting]

Click clear value For Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

Set the parameter.

OTCTT4[]-Parameter

Clear Yalue For Gray Cels | * Set the value of unnecessary items for contral mode ko 0,

Control Mode: Temperature Input Mode

Ttem
-I Basic setting

Input range

Set value [5Y) setting
Unused channel setting
Conversion enablefdisable setting

= Control basic parameter setting
Proportional band (P}
setting/Heating control
proportional band setting (Ph)
Cooling proportional band (Pc)
setting
Inteqral time (1) setting
Derivative time (D) setting
Contral output cycle
settingfHeating control autput
cycle setting,
Control response parameter
Stop Mode Setting
PID continuation flag

_ Control detail parameter

setting

Forward]reverse action setting
Upper lmit setting limiter
Lower lmit setting limiter
Setting change rate limiter or
Setting change rate limiter
(Temperature rise)
Setting change rate limiter
(Temperature drop)
Sensar correction value setting
Primary delay digital filter setting
Upper limit aubput limiker/Heating
upper limit output limiter

cHL

CHz

Set the temperature conversion system.

49:Thermocouple K Measured

49:Thermacauple K Measured

H3

49: Thermocouple K Measured

Z:Thermocouplek. Measured Temperature

Temperature Range {-200.0 to 1300.0 €} Temperature Range {-200,0 to 1300.0C) Temperature Rangs (~200.0 to 1300,0 £ Range(0 to 1300 C)

0o0c
0:Used
0:Enable

The QB4TC exercises temperature adjustment control automatically by merely setting the PID constants {proportional band {P), integral time

0.0%

0.0%
0s
0s
Os

0:Slow
0:5top
0:5top

0.0C
:Used
D:Enable

0.0%

0.0%

0s
0s

0s

0:slow
0:5top

a0c
0:Used
O:Enable

0.0 %

0.0%

0s
0s

as

0islow
0istop

oc
:Used
1:Disable

0.0 %

0.0%

Os
Os

0s

0:Slow
0:5top

The Q64TCTT(BW) allows you to set the temperature measurement ranges which meet the operating temperatures of the above

thermocouples.
0:Forward Action
0o0c
0o0c

0.0%

0.0%

0,00 %
Os

0.0%

Sek whether to 'enable’ or ‘disable’ the process alarm warning.
* 1t can be set only when kemperature input mode is selected,

0:Forward Action
0.oc
0.oc

0.0 %

0.0%

0.00 %
0=

0.0 %

0:Forward Action
ooc
ooc

0.0%

0.0 %

0.00 %
1s

0.0%

D:Forward Action
oc
oc

0.0%

0.0 %

0.00 %
0s

0.0%

Item

Description

Setting value

CHA1

CH2

CH3

CH4

Input range

Set the temperature sensor
used for the L60TC4 and the
measurement range.

49: Thermocouple
K Measured
Temperature
Range (-200.0 to
1300.0°C)

49: Thermocouple
K Measured
Temperature
Range (-200.0 to
1300.0°C)

49: Thermocouple
K Measured
Temperature
Range (-200.0 to
1300.0°C)

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300°C)

Conversion Set whether to enable or disable
enable/disable temperature conversion for 0: Enable 0: Enable 0: Enable 1: Disable
setting each channel.
Set the primary delay digital
Primary delay filter that smoothes the
L . Os Os 1s Os
digital filter setting | temperature process value
(PV).
Process alarm .
Set whether to enable or disable
alert output ) . .
J the process alarm alert output 1: Disable 0: Enable 1: Disable 1: Disable
enable/disable
) for each channel.
setting
Process alarm
L Set the process alarm lower
lower lower limit 0.0°C 200.0°C 0.0°C 0°C

value

lower limit value.

Process alarm
lower upper limit
value

Set the process alarm lower
upper limit value.

0.0°C

205.0°C

0.0°C

0°C
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Setting value

Item Description
CH1 CH2 CH3 CH4
Process alarm
o Set the process alarm upper
upper lower limit . 1300.0°C 295.0°C 1300.0°C 1300°C
lower limit value.
value
Process alarm Set the process alarm upper
upper upper limit P PP 1300.0°C 300.0°C 1300.0°C 1300°C
upper limit value.
value
Rate alarm alert .
outout Set whether to enable or disable
P . the rate alarm alert output for 1: Disable 1: Disable 0: Enable 1: Disable
enable/disable
. each channel.
setting
Set the cycle for checking the
Rate alarm alert . ) ) )
) temperature process value (PV) | 1 Times 1 Times 4 Times 1 Times
detection cycle
for the rate alarm.
Rate alarm upper Set the rate alarm upper limit
- PP PP 0.0°C 0.0°C 5.0°C 0°c
limit value value.
Rate alarm lower Set the rate alarm lower limit
. 0.0°C 0.0°C -5.0°C 0°C
limit value value.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

{5 0010:L60TC

Display Filker

[]-Auto_Refresh

|Display Al j

-| Fransfer to EPU

Item CH1

CH2

CH3 CH4

Error code D50
Temperature process valus (PY) | DS1
Manipulated value (My')
Transistor output Flag

#Alerk definition

Manipulated walue

(M) /Heating-side manipulated
walue (Mvh) for another analog
module outpuk

Temperature rise judgment flag
Set walue {5v) monikor

AT Simultaneous temperature rise
parameter calculation flag
Self-tuning Flag

Temperature conversion
completion flag

Process value (P scaling value
Simultaneous kemperature rise
skatus

Cooling-side manipulated value
(M)

Cooling-side transiskor output flag
Cooling-side manipulated value
(M) For another analog module
outout

Deo

The data of the buffer memory is transmitted to the specified device.

Ds2 D=3

(Es) [E23]

iThe data of the buffer memory is transmitted to the specified device.

|33

|=

Item

Description

Setting value

CH1

CH2 CH3

CH4

Error code

An error code or alarm code is
stored.

D50

Temperature
process value (PV)

The detected temperature
value where sensor correction
was performed is stored.

D51

D52

D53

Alert definition

Bits corresponding to alerts
detected in each channel
become 1.

— D55

D56

Temperature
conversion
completion flag

This flag checks whether the
temperature conversion has
started properly for each

channel.

D60
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(d) Writing parameter of an intelligent function module
Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of

the programmable controller.

O [Online] 2> [Write to PLC...]

=
or Power OFF — ON

(e) Program example

» Program that changes the setting/operation mode

x2=3 Y18 it Change to the setting mode or
the operation mode.

» Program that reads the temperature process value (PV) and takes action when a process alarm or a rate
alarm occurs

_>iz|5 X10 D600 fMov D51 o1 ] Transfer CH1 Temperature process
! H H - value (PV) to D11.

| D004 IMov D2 o2 1 Transfer CH2 Temperature process
bs0 value (PV) to D12.

—} {mov  Ds3 D13 1 Transfer CH3 Temperature process

value (PV) to D13.

X10 D55.2 Processing of
' "' when CH2 Process alarm occurs
D55.3
Ifl
X10 D56.4 Processing of
' o when CH3 Rate alarm occurs
D56.5

» Program that reads an error code

X10
— } {mMOV D50 K4Y60  J Output an error code to Y60 to Y6F.
X22
- [sET Y12 ] Error reset instruction: ON
Y12 X12 ) )
— —af—= D50 HO ] {RST Y12 1 Error reset instruction: OFF
{END i)

a|npow ndui ainyesadwa) e se 1097 8y} buisn usypn L2 0L
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(7) Program example of when not using the parameter of an intelligent function
module

(a) Devices used by a user

Device Description
X10 Module READY flag
X12 Error occurrence flag
X13 Hardware error flag LBOTCTT4 (X10 to X1F)
X1B Setting change completion flag
X20 Set value write instruction
X22 Error code reset instruction
X23 Operation mode setting instruction 1X42C4 (X200 X5F)
X25 Temperature process value read instruction
Y11 Setting/operation mode status
Y12 Error reset instruction L60TCTT4 (Y10 to Y1F)
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to YOF)
D11 CH1 Temperature process value (PV)
D12 CH2 Temperature process value (PV)
D13 CH3 Temperature process value (PV)
D50 Error code
D55 CH2 Alert definition
D56 CH3 Alert definition
D60 Temperature conversion completion flag
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
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(b) Program example
» Program that changes the setting/operation mode
The program is the same as that of when the parameter of the intelligent function module is used.

(I~ Page 259, Section 10.2.1 (6) (e))

« Initial setting program

X20
— {PLS Mo Flag O for setting value write: ON
MO ) )
— {SET M1 Flag 1 for setting value write: ON
M1 M2 X10 X13 Y13
— 't Ht +t {ToP Ul H20 K49 K1 CH1 Input range: 49
——{toP U1 H40 K49 K1 CH2 Input range: 49
——toP U1 H60 K49 K1 CH3 Input range: 49
Conversion enable/disable setting
———{T10oP U1 H2B5 K8 K1 CH1: Enabled, CH2: Enabled
CH3: Enabled, CH4: Disabled
— T HOC4 Ki Ki CH1 Propess alarm alert_output
enable/disable setting: Disabled
———————T{10P U1 HOD4 Ko K1 CH2 Process alarm alert output
enable/disable setting: Enabled
—————TJT0P U1 HOD5 K2000 K1 CH2 Process alarm lower lower limit
value: 200.0°C
——————{10P Ul HOD6 K2050 K1 CH2 Process alarm lower upper limit
value: 205.0°C
L Itop Ul HoOD7 K2950 K1 CH2 Process alarm upper lower limit
value: 295.0°C
- [ToP U HOD8 K3000 K1 CH2 Procesg alarm upper upper limit
value: 300.0°C
- [ToP uI HOE4 Ki Ki CH3 Prolcess alarm aled'output
enable/disable setting: Disabled
CH1 Rate alarm alert output
———f{T10P U1 HOC9 K1 K1 ) : ) N
enable/disable setting: Disabled o o
CH2 Rate alarm alert output NN
——{TO0P Ut HOD9 K1 K1 . N ! N
enable/disable setting: Disabled < b=
=
L [ToP U HOE9 KO Ki CH3 Ratg alarm alt_ert output g o
enable/disable setting: Enabled 5 c
; [2]
— T HOEA K4 K1 CH3 Ratﬁa alarm alert detection é 5
cycle: 4 times 2 Q@
- Q =
fTop Ul HOEB K5 K1 CH3°Rate alarm upper limit value =a
:5.0C o =
. - o
[Top Ui HOEC K5 K1 CH3 R:ate alarm lower limit value ga
:-5.0C =
Q.
{SET Y1B Setting change instruction: ON ;? 3
M1 M2 X10 X13 Y11 Y1B X1B ) ) . g 9}
— r i } FF +F i} { } {RST Y1B Setting change instruction: OFF =B
3 a
{SET M2 Flag 2 for setting value write: ON }3 g
S »
[f Y:O iﬁr'? ﬁt? [ToP Ul H30 Ko K1 CH1 Primary delay digital filter setting £%
:0°C LIG)
. - . 5 3
[ToP U1 H50 KO K1 COH% Primary delay digital filter setting RS
: =9
[ToP Ul H70 Ki Ki CH3 Primary delay digital filter setting g o
:1°C 2 c
= o
o =
{RsT M1 Flag 1 for setting value write: OFF g'
{RST M2 Flag 2 for setting value write: OFF
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* Program that reads the temperature process value (PV) and takes action when a process alarm or a rate

alarm occurs

X5 Xio ;
I i1 {FROM U1 H312 D60 Ki 1
D60.0
} {FROM U1 H9 D11 K1 i
D60.4
| {FROM U1 HOA D12 K1 1
D60.8
| {FROM U1 HOB D13 K1 1
X10 .
I {FROM U1 Hé D55 K1 1
Df15.-2 Processing of
' when CH2 Process alarm occurs
Dg3
1
X10 .
k {FROM U1 H7 D56 K1 1
D56.4 Processing of
" when CH3 Rate alarm occurs
D56.5
I?I
» Program that reads an error code
10 .
—)i I {FROM U1 HO D50 K1 1
{MOV D50 K4Y60
1 ¢
i {SET Y12 1
Y12 X12
— = D50 HO ] {RST Y12 1
{END 3

Read Conversion completion flag
to D60.

Read CH1 Temperature process
value (PV) to D11.

Read CH2 Temperature process
value (PV) to D12.

Read CH3 Temperature process
value (PV) to D13.

Read CH2 Alert definition to D55.

Read CH3 Alert definition to D56.

Read an error code to D50.

Output data read from an error code
to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF
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10.2.2 standard control (such as auto tuning, self-tuning, and error
code read)

This section describes the program example for operations such as the auto tuning, self-tuning, and error code read.

(1) System configuration
The following figure shows the system configuration for operations such as the auto tuning, self-tuning, and error
code read.

Power supply module (L61P)

CPU module (LO2CPU)

Temperature control module (L60TCTT4)
Input module (LX42C4)

Output module (LY42NT1P)

END cover (L6EC)

X/Y00 X/Y10 X20 Y60
to to to to
XIYOF X/Y1F X5F Y9F

(=15 V
ERwe -~
0|
o|
0|
O]

Heater —‘

[T+ Object to be controlled
Type-K thermocouple
0°C to 1300°C

Point/’

® When using the L26CPU-BT, set the I/0O assignment of the built-in CC-Link of the L26CPU-BT to X/YFEO to X/YFFF so
that the 1/O assignment be the same as that of the system configuration above.

® When the L60TCTT4BW or the LEBOTCRT4BW is used, the I/O assignment is the same as that of the system
configuration shown above.
 Slot 0: 16 intelligent points
» Slot 1: 64 input points
+ Slot 2: 64 output points

(pea1 apoo Joud pue ‘Bujuny-jas ‘Buiuny olne se yons) [0JU0D pJepuelS z'z 0l
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(2) Programming condition
This program is designed to read the temperatures measured by the thermocouple (K type, 0°C to 1300°C)
connected to CH1 for the control.
An error code can be read and reset.
The self-tuning function automatically sets the PID constants optimal to CH1.

(3) Wiring example

The following figure shows a wiring example.

L60TCTT4
— RUN | ALM ﬂ
ERR. S
Heater operation
input OuT1
ouT2
ouT3
ouT4
S
COM L
NC
IN1T +
IN2 +
CH1 Input INT -
IN2 -
Cold junction CJ NC
temperature cJ
compensation cJ NC
resistor &
IN3 +
IN4 +
IN3 - B
IN4 - :ﬂ"
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(4) Switch Setting

Configure settings such as the input mode selection and the auto-setting at the input range change as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4

Input Mode Selection

" Temperature Input Mode

& Temperature Control Mode
Temperature Control Mode Setting

Oukput Setting ak CPU Stop Error

H Cukpuk Setting at CPU Skop Errar
CH1 OCLEAR.
CHz MCLEAR.
CH3 0 CLEAR
ZH4 0;CLEAR

Control Made Selection

‘D:Standard Control j

Setting Change Rate Limiter Setting

‘D:Temperature Rise/Temperature Drop Batch Setting j
Contral Gukput Cyele Unit Selection Setting

‘D:ls Cycle j

Auto-setking at Input Range Change
0:Disable j

Sampling Cycle Selection

{Caution)

This dialog setting is linked ta the Switch Setting of the PLC parameter.
Default value will be shown in the dialog

if the Switch Setting af the PLC parameter contains an out-of-range value,

0K Caneel |

Set value
Item
CH1 ‘ CH2 | CH3 CH4
Input Mode Selection Temperature Control Mode
i P

Output Setting at CPU Stop 1 . 1 £ar 0: CLEAR 0: CLEAR 0: CLEAR
Error

Control Mode Selection 0: Standard Control

Temperature Control

Mode Setting Setting Change Rate Limiter

0: Temperature Rise/Temperature Drop Batch Setting

Setting
Control Output Cycle Unit
. pu. yee = 0: 1s Cycle
Selection Setting
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 0: 500ms

(pea1 apoo Joud pue ‘Bujuny-jas ‘Buiuny olne se yons) [0JU0D pJepuelS z'z 0l
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(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K | 2: Thermocouple K 2: Thermocouple K
Measured Measured Measured Measured

Input range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 0°C 0°C 0°C

Unused channel setting 0: Used 1: Unused 1: Unused 1: Unused

Control output cycle setting 30s 30s 30s 30s

Upper limit setting limiter 400°C 1300°C 1300°C 1300°C

Lower limit setting limiter 0°C 0°C 0°C 0°C

Seff-tuning setting”" 1: Starting ST (PID 0: Do Not Run the 0: Do Not Run the 0: Do Not Run the
Constant Only) ST ST ST

Alert 1 mode setting

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

500°C

0°C

0°C

0°C

*1 This setting is necessary only when the self-tuning function is used.

(a) Devices used by a user

(6) When using the parameter of an intelligent function module

Device Description
X10 Module READY flag
L60TCTT4 (X10 to X1F)
X12 Error occurrence flag
X22 Error code reset instruction
X23 Operation mode setting instruction
LX42C4 (X20 to X5F)
X24 Memory of PID constants read instruction
X30 CH1 Set value (SV) change instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
L60TCTT4 (Y10 to Y1F)
Y18 Set value backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to YOF)
D30 Error code Devices where data is written
D51 CH1 Temperature process value (PV) by auto refresh
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1. Open the "Parameter” window.

O Project window => [Intelligent Function Module] => [LB0TCTT4] => [Parameter]

Click clear Valus for Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

Set the parameter.

¥ 0010:L60TCTT4[]-Parameter

Conkrol Mode: Standard Control

Clear Value For Gray Cells | * Set the value of unnecessary items For control mode ko 0,

CH3 CH4 ~

Item CH1 CHz
Set the temperature conversion system.
2:Thermocouplek, Measured 21 Thermacouplek, Measured 2:Thermocouplek, Measured 2iThermacouplek, Measured
Temperature Range(0 to 1300 <) Temperature Range(d to 1300 C) Temperature Range(0 ko 1300 C) Temperature Range(0 to 1300 C)

- Basic setting

Inpuk range

Sek value (5Y) setting 200 C oc 0cC oc
Unused channel setting 0:sed 1:Unused 1:Urused 1:Unused
Conversion enablefdisable setting | 0:Enable 0:Enable 0:Enable 0:Enable

-/ Control basic parameter setting The QB4TC exercises temperature adjustment control automatically by merely setting the PID constants
Proportional band (F)

setting/Heating control 3.0% 30 % 3.0%: 30 % —
proportional band setting (Ph)

scgt?::';gg proportional band (o) RN 0.0% 0.0% 0.0%
Integral time (I3 setting 240 5 240 5 240 s 240 5
Detivative time (D} setting &0 s 60 s 60 s 605
Control output cycle

settingfHeating control autput 305 a0s 305 30s
cycle setting.

Control response parameter 0; Sl 0 Slaw 0: Slow 0 Slow
Stop Mode Setting 1:Monitor 1iMonitor 1:Manibor 1:Marikar
PID continuation flag 0:5top

The QB4TCTT{BW) allows you to set the temperature measurement ranges which meet the operating temperatures
of the above thermocouples.
Forwardjreverse action setting 1:Reverse Action

Upper limit setting limiter 400 C

Lower limit setting limiter 0c

Setting change rate limiter ar
Setting change rate limiter
{Temperature rise)

Setting change rate limiter

(Temperature drop)
Sensor correction value setting 0,00 % 0,00 % 0,00 % 0,00 % b

_, Control detail parameter
setting

LiReverse Action 1:Reverse Action LiReverse Action

1300 1300 C 1z000C

o oC o

0.0 % 0.0 %

0.0 % 0.0 %

0.0% 0.0 % 0.0% 0.0 %

Set whether ko use process value (PY) scaling Function For each channel,

Setting value
Item

Description

CH1 CH2 CH3 CH4

Input range

Set the temperature
sensor used for the
L60TC4 and the
measurement range.

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300°C)

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300°C)

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300°C)

2: ThermocoupleK
Measured
Temperature Range
(0 to 1300°C)

Set value (SV)
setting

Set the target

temperature value of PID

control.

200°C

0°C

0°C

0°C

Configure this setting

when the channels where

the temperature control is
Unused channel

setting

not performed and the 0: Used 1: Unused 1: Unused 1: Unused

uoneinblyuo) wejsAg piepuels e ul sinpojy ay; Buisn usypy 20l

temperature sensor is not
connected are set to be

unused.

Control output cycle
setting/Heating
control output cycle
setting

Set the pulse cycle

(ON/OFF cycle) of the

transistor output.

30s

30s

30s

30s

Upper limit setting
limiter

Set the upper limit of the

set value (SV).

400°C

1300°C

1300°C

1300°C
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Item

Description

Setting value

CH1

CH2

CH3

CH4

Lower limit setting
limiter

Set the lower limit of the

0°C
set value (SV).

0°C

0°C

0°C

Self-tuning setting”?

Set the operation of the 1: Starting ST (PID

self-tuning. Constant Only)

0: Do Not Run the
ST

0: Do Not Run the
ST

0: Do Not Run the
ST

Alert 1 mode setting

1: Upper Limit Input
Set the alert mode. PP P

0: Not Warning

0: Not Warning

0: Not Warning

Alert
Set the temperature
where CHO Alert 1 (b8 of
Alert set value 1 Un\G5 to Un\G8) turns on | 500°C — — —

depending on the
selected alert mode.

*1 This setting is necessary only when the self-tuning function is used.

(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] = [L60TCTT4]=> [Auto_Refresh]

Display Filter

Display &l -

Itemn CH1
= Transfer to CPU
Error code Ds0
Temperature process value (PY) (D51
Manipulated value (MY}
Transiskar autput Flag
Alert definition
Manipulated value
(M) Heating-side manipulated
wvalue (Myh) For another analog
module oukput
Temperature rise judgment flag
Set value (S¥) monitar
AT Simultaneous temperature rise
parameter calculation flag
Self-tuning flag
Temperature conversion
campletion flag
Process value (PY) scaling value
Simultaneous temperature rise
status
Cooling-side manipulated value
(Mvc)
Cooling-side kransistor output flag
Cooling-side manipulated value
(MYc) For anather analog module
oukput
Lakest address of error histary
—, Transfer to Intelligent function
module
Set value (S¥) setting
Proportional setting (PifHeating
proportional band (Ph setting

Transfer Direction [Inteligent Function Module <- PLC]
Buffer Memary Address [752 (2F0h}], TransfFer Word Counts[1]

Set the cooling proportional band {Pc) Far PID operation.

CHz
The data of the buffer memory is transmitted to the specified device.

CH3

The data of the specified device is transmitted to the buffer memory.

CHe

Item

Description

Set value

CH1

CH2

CH3

CH4

Error code

An error code or alarm code is
D50
stored.

Temperature
process value (PV)

The detected temperature
value where sensor correction
was performed is stored.

D51
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(d) Writing parameter of an intelligent function module
Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of
the programmable controller.

O [Online] 2> [Write to PLC...]

<=
or Power OFF — ON

(e) Performing auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

@) [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]
=> [Auto Tuning...] = [L60TCTT4] =>

Auto Tuning ﬁ‘
Menitor Status Exerutes auto tuning. Mode
Montorng [ = [ Settratods
Start Monitor | SettingMode  Change Mod
2 e Target Madule 0010:L60TCTT4 9 R
Stop Monite
e Erer o (1)
Auto Tuning Execution I Auta Tuning Setting —J
ITrem CH1 CH2 CH3 CH4
JFID contral JF1D control operation status
Process value (Py) 0c oc onc oc
Set value (5V) 200¢ 0c oc oc
Manipulated valus (MV)iHeating-side manipulated valus (Mvh) 5.0% 5.0% 5.0 % 5.0 %
Cooling-side manipulated value (Myc) 0.0 % 0.0 % 0.0% 0.0%
FID constant FID canstant current value
Proportional band (F) settingjHeating control proportional band setting (Fh) 3.0 %. 0% 3.0% 30%
Cooling-side proportional band {Pc) setting 0.0 % 0.0 % 0.0% 0.0%
Inkegral time (1) setting 2405 2405 240 s 2405
Detivative time (D) setting 65 605 805 805
Loop disconnection detection judgment time 480s 480's 480 s 480 s
Auto tuning execution Exectes auto tuning.
#uto tuning start Stark | Start | Start | Start
Auto tuning stop
Status Hok executed Hok executed Nt executed Mot executed
Rissult of sutomatic backup of PID constant
The time between the start and completion of auto tuning depends on the object to be controlled.
T e e e e
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(f) Program example
» Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. ([~ = Page 259,
Section 10.2.1 (6) (e))

* Program that reads the PID constants from the non-volatile memory

2|4 >§1|0 Yﬂp Y|14§ - CH1 Memory's PID constant read
f 11 rdi rdi LTOP Ul H3E K1 K1 instruction: With instruction
Read bit data from b7 to b0 of the
{FROM U1 H1F K2M20 K1 memory's PID constant read/write
completion flag to M20 to M27.
M20 X10 r CH1 Memory's PID constant read
I 1F LTOP Ut H3E KO K1

instruction: Without instruction

* Program that reads an error code

10
} {mMOV D50 K4Y60 Output an error code to Y60 to Y6F.
X22
i {SET Y12 Error reset instruction: ON
Y12 X12
| — 4 D50 HO ] {RST Y12 Error reset instruction: OFF
* Program that changes the set value (SV)
0 10 )
_’ﬁ ’i | [Top U1 Hoo K250 K Change CH1 Set value (SV) setting
to 250°C.
X30 X10 i
N ! [ToP  ui 122 K200 K1 ReturnoCH1 Set value (SV) setting
to 200°C.
{END
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(7) Program example of when not using the parameter of an intelligent function
module

(a) Devices used by a user

Device Description
X10 Module READY flag
X1 Setting/operation mode status
X12 Error occurrence flag
X13 Hardware error flag L60TCTT4 (X10 to X1F)
X14 CH1 Auto tuning status
X18 Back-up of the set value completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction

LX42C4 (X20 to X5F)

X23 Operation mode setting instruction
X24 Memory of PID constants read instruction
X30 CH1 Set value (SV) change instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 CH1 Auto tuning instruction L60TCTT4 (Y10 to Y1F)
Y18 Set value backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to Y9F)
D50 Error code
D51 CH1 Temperature process value (PV)
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag

(pea1 apoo Joud pue ‘Bujuny-jas ‘Buiuny olne se yons) [0JU0D pJepuelS z'z 0l
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(b) Program example
* Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. ([~ = Page 259,
Section 10.2.1 (6) (e))

« Initial setting program

272

20
—y] | {PLS MO 1 Flag O for setting value write: ON
MO ) )
| {SET M1 1 Flag 1 for setting value write: ON
M1 X10
—t——t {10 ut H3D Ko K1 1 CH1 Unused channel setting: Used
{10 ut H5D K1 K1 J CH2 Unused channel setting: Unused
{10 ut H7D K1 K1 Ji CH3 Unused channel setting: Unused
{10 ut H9D K1 K1 Ji CH4 Unused channel setting: Unused
1 Y1
—%I—T% + {Top Ut H20 K2 Ki 3 CH1 Input range: 2
[top Ul HOGO K i _CH1 Alert 1 mode setting: Upper
input alert
CH1 Control output cycle
—— 70 ut H2F K30 K1 L
_________ setting: 30s
' CH1 Self-tuning setting: Starting
1
__________ T_o_ - _U_I o _HZ_SE_ - _K_1 o _K_1 I J' ST (calculates only PID constants)
{seT Y1B ] Setting change instruction: ON
M1 M2 YiB XiB
— +F {F { t {RST  YiB 7| Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M2 X10
— i | {Top Ui H26 K500 K1 J CH1 Alert set value 1: 500°C
{Top Ul H22 K200 K1 Ji CH1 Set value (SV) setting: 200°C
{ToP Ui H37 K400 K1 J CH1 Upper limit setting limiter: 400°C
{Top U1 H38 Ko K1 1 CH1 Lower limit setting limiter: 0°C
{RST M1 1 Flag 1 for setting value write: OFF
{RsT M2 ]| Flag 2 for setting value write: OFF

*1 Configure this setting only when the self-tuning function is used.
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» Program that executes the auto tuning and backs up the PID constants in the non-volatile memory

X10 X13 X11

— it HF {t [SET

Al r
v LRST
{sET

Mo is :
I Zdl LSET

Yis_ s :
I 1f LRST
{RsT

» Program that reads the PID constants from the non-volatile memory

Y14

Y14

M10

Y18

Y18

M10

3

CH1 Auto tuning instruction: ON
CH1 Auto tuning instruction: OFF
CH1 Auto tuning completion flag: ON
Setting value backup instruction: ON

Setting value backup instruction: OFF

CH1 Auto tuning completion flag: OFF

This program is the same as that of when the parameter of the intelligent function module is used.
((~="Page 270, Section 10.2.2 (6) (f))

» Program that reads an error code and the temperature process value (PV)

» Program that changes the set value (SV)
This program is the same as that of when the parameter of the intelligent function module is used.

([Z="Page 270, Section 10.2.2 (6) (f))

{FROM U1 HoO D50
{mMOV D50
X22
it {seT
Y12 X12
— —a3f—1= D50 HO ] {RST
X10 X11
— i | {FROM U1 HY D51

K1

K4Y60

Y12

Y12

Read an error code to D50.

Output data read from an error code
to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF

Read CH1 Temperature process
value (PV) to D51.
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10.2.3 standard control (peak current suppression function,
simultaneous temperature rise function)

This section describes the program example where the peak current suppression function and the simultaneous
temperature rise function are used for the control.

(1) System configuration
The following figure shows the system configuration example of when the peak current suppression function and
the simultaneous temperature rise function are used for the control.

Power supply module (L61P)

CPU module (LO2CPU)

Temperature control module (L60TCTT4)
Input module (LX42C4)

Output module (LY42NT1P)

END cover (L6EC)

X/Y00 X/Y10 X20 Y60
to to to to
XIYOF X/Y1F X5F Y9F

Heater —‘

CH1
Object to be controlled

=

Type-K thermocouple
0°C to 1300°C

b}
@

Heater —‘

CH4
Object to be controlled

>

Type-K thermocouple
0°C to 1300°C

Point />

® When using the L26CPU-BT, set the I/O assignment of the built-in CC-Link of the L26CPU-BT to X/YFEO to X/YFFF so
that the 1/0O assignment be the same as that of the system configuration above.

® When the LBOTCTT4BW or the LEOTCRT4BW is used, the I/O assignment is the same as that of the system
configuration shown above.
+ Slot 0: 16 intelligent points
+ Slot 1: 64 input points
+ Slot 2: 64 output points
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(2) Programming condition

» Program example where the peak current suppression function is used

CHAPTER 10 PROGRAMMING

This program is designed to suppress the peak current by automatically changing the values of the upper
limit output limiter of CH1 to CH4 and dividing the timing of the transistor output into four timing.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is not used

20s

Since all the transistor outputs used
turn on at the same time, the peak
current becomes high.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is used

Setting the transistor outputs to
different ON timings can reduce
the peak current to that of one
transistor output.

I
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» Program example where the simultaneous temperature rise function is used
This program is designed to classify the CH1 and CH2 into group 1 and CH3 and CH4 into group 2 so that
the channels in each group reach the set values (SV) simultaneously.

Temperature process value (PV)
4 Matches temperature rise
completion time in each group

CH4 Set value (SV) |------=-----==-smmmmmmmooe o

CH3 Set value (SV) f-------=-mm-mmmmmmmmmmomeofoo oo

CH2 Set value (SV) [------=-----mmmmmmmm o oo

I
|
(S
:
CH1 Setvalue (SV) === fr e oo
I
|
|
|
I
|
I
|
I
|

Temperature rise start Group 2 Group 1 Time
arrival point  arrival point

(3) Wiring example

The following figure shows a wiring example.

Heater CH1 - i ]
Operation input D=—=—

+ L60TCTT4
RUN | ALM

Heater CH2 = | ]
Operation input " b

Heater CH3 - i ] L1
Operation input " b L2 OUT1

ERR.

vk

| | E—

L3 ouT2
Heater CH4 — f —— Cg"‘w ouT3
Operation input jJr :: f - QUTS S
24VDC oM =
CH1 + NC

! S CH2 + N1 +
| CH1 Input |q ' CH1- Mo |-
CH2 Input ] CHZ - i (35 =

Cold junction cJ NC
temperature cJ
compensation cJ NC
resistor CH3 + cJ
CH4 + IN3 +
CH3 Input CH3 - INg+ ||
[ cH4 Input | Hd - j& %
IN4 -
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(4) Switch Setting

Configure settings such as the input mode selection and the auto-setting at the input range change as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4

Input Mode Selzction

(" Temperature Input Mode

(¥ Temperature Control Mode
Temperature Control Made Setting

Cukput Setting at CPU Skop Error

CH Cukput Setting ak CPU Skop Error
CH1 0:CLEAR
CH2 :CLEAR
CH3 :CLEAR
CH4 O:CLEAR

Control Mode Selection

|D:Standard Contral j
Setting Change Rate Limiter Setting

|D:Temperatura Rise/Temperature Drop Batch Setting j
Control Qukput Cycle Unit Selection Setting

|D:15 Cycle j

Auto-setting at Input Range Change

0:Disable j

Sampling Cyele Selection

{Caution)

This dialog setting is linked ta the Switch Setting of the PLC parameter.
Default value will be shown in the dialag

if the Switch Setting of the PLC parameter contains an out-of-range walue.

K Cancel |
Set value oo
Item NN
CH1 | CH2 ] CH3 CH4 w <
[ =y
Input Mode Selection Temperature Control Mode g g
o c
Output Setting at CPU Sto Q @
c P 9 P |0 cLEAR 0: CLEAR 0: CLEAR 0: CLEAR a3
rror 8
S =
Control Mode Selection 0: Standard Control g’ e
Temperature Control = §
. Setting Change Rate Limiter ) . oS a
Mode Setting ) 0: Temperature Rise/Temperature Drop Batch Setting e c
Setting =@
o S
Control Output Cycle Unit So
. . 0: 1s Cycle 3 W
Selection Setting 3 g
(2]}
Auto-setting at Input Range Change 0: Disable S ;i:‘
°T d
Sampling Cycle Selection 0: 500ms @ @
@ @
S @
; 3
(@]
23
EX-
23
€S
5
>
[¢]
o
c
(7]
T
3
o
[¢]
o
=
@
a.
(]
<
>
Q
=
=
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(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK
Measured Measured Measured Measured

Input range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 250°C 300°C 350°C
Unused channel setting 0: Used 0: Used 0: Used 0: Used
Control output cycle setting 20s 20s 20s 20s
Simultaneous temperature
) g 1: Group 1 1: Group 1 2: Group 2 2: Group 2
rise group setting
Peak current suppression

) 1: Group 1 2: Group 2 3: Group 3 4: Group 4
control group setting

1: AT for 1: AT for 1: AT for 1: AT for

Simultaneous temperature

rise AT mode selection”

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

*1 Configure this setting only when the simultaneous temperature rise function is used.
*2 Configure this setting only when the peak current suppression function is used.

(6) When using the parameter of an intelligent function module

(a) Devices used by a user

Device Description
X10 Module READY flag
X12 Error occurrence flag LBOTCTT4 (X10 to X1F)
X22 Error code reset instruction
X23 Operation mode setting instruction LX42C4 (X20 to X5F)
X24 Memory of PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y18 Set value backup instruction LBOTCTT4 (10 to Y1F)
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to YIF)
D50 Error code Devices where data is written
D51 to D54 CHO Temperature process value (PV) by auto refresh
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1.

Open the "Parameter” window.

O Project window => [Intelligent Function Module] => [LB0TCTT4] => [Parameter]

2.
3.

Click clear value For Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

Set the parameter.

& 001 0:L60TCTT4[]-Parameter

Control Mode: Standard Conkrol Clear Walue For Gray Cells | * Set the value of unnecessary items for control mode ko 0,
Ikem CH1 H2 CH3 CH4 "
-| Basic setting Set the temperature conversion systen.
Z:Thermocouplek Measured  Z:Thermocouplek Measured  Z:Thermocouplel! Measured  2: Thermocoupler! Measured
Input rangs Temperakure Range(0 ko 1300 Temperature Range{0 ko 1300 Temperature Range(0 to 1300 Temperature Rangei0 ko 1300
(=] ot} (] o]
Set walue (SW) setting 2001 250 C 300 C 380 C
Unused channel setting :Uzed O:Used 0:Used 0:Used
Conversion enablefdisable setting | :Enable :Enable 0:Enable 0:Enable -
= Control basic parameter setting The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants
Proportional band (F)
settingfHeating contral 3.0% 3.0% 5.0 % 3.0%.
proportional band setting (Ph)
Coaoling propartional band (Pc) " 2 2 "
setting 0.0% 0.0% 0.0 % 0.0 %
Integral time (I} setting 240 5 240 5 240 s 240 5
Detivative time (D) setting 605 605 60 s 60 s
Control autput cycle
settingfHeating contral output 205 05 20s 20s
cycle setting.
Control response parameter 0 Slow 0:Slow 0:Slow 0: 5l
Stop Mode Setting 1:Manitor 1:Manitar 1:Monikar 1:Monitar
PID continuation flag 0:5top
_, Control detail parameter The Q64TCTT{EW) allows you Lo set the temperature measurement ranges which meet the operating
setting temperatures of the above thermocouples.
Forward)reverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 1300 C 1300 C 1300 C 1300 C
Lower limit setting limiter ocC ocC oc 0cC e
Set whether ta autamatically backup the PID constants ko nonvolatile memary after completion of auko-tuning.
NN
o o
N
w
. 0=
L. Setting value 52
Item Description 2 c
CH1 CH2 CH3 CH4 [y
o >
«Q
2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK 8 =
Set the temperature sensor 33
Measured Measured Measured Measured =3
Input range used for the L60TC4 and e =
h t Temperature Range | Temperature Range | Temperature Range | Temperature Range S S
€ measurement range. ® c
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C) S5
o S
Set value (SV) Set the target temperature € o
. 200°C 250°C 300°C 350°C 3o
setting value of PID control. g &
, , . @ 2
Configure this setting when g a
=
the channels where the g z
temperature control is not %5
Unused channel ST
i performed and the 0: Used 0: Used 0: Used 0: Used S 3
setting . =8
temperature sensor is not 3 Q
= |
connected are set to be o2
=}
unused. w5
3=
Control output €8S
cycle Set the pulse cycle %
setting/Heating (ON/OFF cycle) of the 20s 20s 20s 20s e
. 2]
control output transistor output. T
cycle setting .g
(0]
. Set the group to perform 9
Simultaneous groupfop g
. the simultaneous o
temperature rise ) ) 1: Group 1 1: Group 1 2: Group 2 2: Group 2 o
. temperature rise function 2
roup settin
group 9 for each channel. =4
=}
2
S
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Setting value

Item Description
CH1 CH2 CH3 CH4
Peak current Set the target channels for
. the peak current

suppression

suppression function and 1: Group 1 2: Group 2 3: Group 3 4: Group 4
control group

o the gap of the control output

setting

cycles between channels.
Simultaneous

1: AT for 1: AT for 1: AT for 1: AT for

temperature rise
AT mode

selection”!

Set the mode of the auto
tuning.

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

*

*2

-
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Configure this setting only when the simultaneous temperature rise function is used.
Configure this setting only when the peak current suppression function is used.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

@) Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

0010:L60TCTT4[]-Auto_Refresh

Display Filter |Disp\ay all j

Item CH1 CHZ2 _H3 _H4

- Fransfer fo [PLF iThe data of the buffer memory is transmitted to the specified device,

Error code D0

Temperature process value (PY) | DS1 DSz D53 D54

Manipulated walue (M)

Transistor output flag

Alert definition

Manipulated value

{14y Heating-side manipulated

walue (Myh) for another analog

moduls aukput

Temperature rise judgment flag

Sek value (34} monitor

AT Simultaneous temper ature rise

parameter calculation flag

Self-tuning flag

Temperature conversion

completion flag

Process walue (PY) scaling value

Simultaneous temperature rise

status

Cooling-side manipulated value

M)

Cooling-side transistor aukput flag

Cooling-side manipulated value

My For another analog module

outout

|

|=

The data of the buffer memary is transmitted to the specified device.

Setting value

Item Description
CH1 CH2 CH3 CH4

An error code or alarm code is
Error code D50
stored.

The detected temperature
value where sensor correction | D51 D52 D53 D54
was performed is stored.

Temperature
process value (PV)

(d) Writing parameter of an intelligent function module

Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of
the programmable controller.

O [Online] 2> [Write to PLC.. ]

<=
or Power OFF — ON
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(e) Performing auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

O [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]

= [Auto Tuning...] = [L60TCTT4] =

Auto Tuning

Manitar Status

Manitoring

iitart Monitor §

Stop Monitar
BOHE oot

Auto Tuning Execution I Auto Tuning Setting ]

Executes auto tuning.

Target Module | 0010:LA0TCTT4

Mode

Error Cade {HEX)

X
Setting Made hange Mode

Item

PIC control

Process value (PY)
Set walue (5V)

Coaling-side manipulated value (Myc)
PIC canstant

Cooling-side proportional band {Pc) setting

Integral time (I} setting

Deriwative time (D) setting

Laop disconnection detection judgment time
Auto tuning execution

Auto kuning start

Auto kuning stop

Status

Result of sutomatic backup of PID constant

Manipulated walue (MY IfHeating-side manipulated value (ryvh)

Proportional band (P) setting/Heating control proportional band setting (Ph)

CH1

|PID control operation status

oc 0
200 C 2500C
-5.0% 5.0 %
0.0 % 0.0 %
PID constant current value

3.0 % 3.0%
0.0 % 0.0 %
240 s 2405
605 60s
480 = 480 5
Executes auto tuning.

Stark

CHz

Start

oc

300C
-5.0 %
0.0%

30%
0.0%
2405

4805

CH3

Start

CHe

oc
350 C
5.0 %
0.0%

3.0%
0.0%
240s
480 5

| Stark

Mot executed

Mot executed

Mot essecuted

Mot exeruted

The time between the start and completion of auto tuning depends on the object ko be controlled.

After auto buning starts, this window can be closed.

Close

(f) Program example where the peak current suppression function or the simultaneous

temperature rise function is used

* Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. (__5 Page 259,

Section 10.2.1 (6) (e))

» Program that reads the PID constants from the non-volatile memory

X4 X0 v i ;
F 1F Zdl Zdl LTOP ut
{ToP U1
{ToP U1
{ToP U1
{FROM U1
M20 10
} >$- } {ToP Ul
M21 X10
} { t {ToP Ul
M22 X10
} { F {ToP Ui
M23 10
: >$. : {Top Ul

* Program that reads an error code

H3E

H5E

H7E

H9E

H1F

H3E

H5E

H7E

H9E

K1

K1

K1

K1

K2M20

KO

KO

KO

KO

K1

K1

K1

K1

K1

K1

K1

K1

K1

L

L

L

L

L

L

L

L

CH1 Memory's PID constant read
instruction: With instruction

CH2 Memory's PID constant read
instruction: With instruction

CH3 Memory's PID constant read
instruction: With instruction

CH4 Memory's PID constant read
instruction: With instruction

Read bit data from b7 to b0 of Memory's
PID constant read/write completion flag
to M20 to M27.

CH1 Memory's PID constant read
instruction: Without instruction

CH2 Memory's PID constant read
instruction: Without instruction

CH3 Memory's PID constant read
instruction: Without instruction

CH4 Memory's PID constant read
instruction: Without instruction

This program is the same as that of when it is used as a temperature input module. (_= Page 259,

Section 10.2.1 (6) (e))
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(7) Program example of when not using the parameter of an intelligent function
module

(a) Devices used by a user

Device Description
X10 Module READY flag
X1 Setting/operation mode status
X12 Error occurrence flag
X13 Hardware error flag L60TCTT4 (X10 to X1F)
X14 to X17 CHO Auto tuning status
X18 Back-up of the set value completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction LX42C4 (X20 to X5F)
X23 Operation mode setting instruction
X24 Memory of PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 to Y17 CHO Auto tuning instruction L60TCTT4 (Y10 to Y1F)
Y18 Set value backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to YIF)
D50 Error code
D51 to D54 CHO Temperature process value (PV)
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 to M13 CHO Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Program example where the peak current suppression function is used
* Program that changes the setting/operation mode

This is the same as that of when it is used as a temperature input module. (_ = Page 259, Section 10.2.1

(6) (e))

« Initial setting program

20
—y] } {PLS Mo T Flag O for setting value write: ON
MO . )
} {SET M1 1 Flag 1 for setting value write: ON
M1 X10 X13
it} +F {10 ut H3D Ko K1 1 CH1 Unused channel setting: Used
{10 ut H5D KO K1 J CH2 Unused channel setting: Used
{70 ut H7D KO K1 1} CH3 Unused channel setting: Used
{10 ut H9D KO K1 1 CH4 Unused channel setting: Used
1 10 13 Y11
—%I—T‘.z’ >$. } ﬁ”.’ 3F {10 ut H20 K2 K1 3 CH1 Input range: 2
———— 10 ut H40 K2 K1 1 CH2 Input range: 2
—— 70 ut H60 K2 K1 1} CH3 Input range: 2
———— 10 ut H80 K2 K1 1 CH4 Input range: 2
———— 70 ut H2F K20 K1 1 CH1 Control output cycle setting: 20s
——— 70 ut H4F K20 K1 T CH2 Control output cycle setting: 20s
——— 70 ut H6F K20 K1 1} CH3 Control output cycle setting: 20s
——— {710 ut H8F K20 K1 J CH4 Control output cycle setting: 20s
M1 M2 X10 X13 Y11 Peak current suppression control
I pd P r roup setting:
—It—72F—} rdi rdi LTO ut H310 H4321 K1 }e CHp1: Grogp 1, CH2: Group 2
CH3: Group 3, CH4: Group 4
{SET Y1B ] Setting change instruction: ON
M1 M2 X10 X13 Y11 Y1B X1B . . .
— r i } +F +F i} i } {RST Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M2 X10 X13 X1B
— F it +F +F {10 ut H22 K200 K1 1 CH1 Set value (SV) setting: 200°C
{10 ut H42 K250 K1 T CH2 Set value (SV) setting: 250°C
{10 ut H62 K300 K1 1 CH3 Set value (SV) setting: 300°C
{10 ut H82 K350 K1 T CH4 Set value (SV) setting: 350°C
{RST M1 1 Flag 1 for setting value write: OFF
{RsT M2 1 Flag 2 for setting value write: OFF
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» Program that executes the auto tuning and backs up the PID constants in the non-volatile memory

x
o
>
W
Lx

— it} +F | {SET Y14 CH1 Auto tuning instruction: ON
{SET Y15 CH2 Auto tuning instruction: ON
{SET Y16 CH3 Auto tuning instruction: ON
{SET Y17 CH4 Auto tuning instruction: ON
14
ot {RsT Y14 CH1 Auto tuning instruction: OFF
{SET M10 CH1 Auto tuning completion flag: ON
5
JI {RsT Y15 CH2 Auto tuning instruction: OFF
{SET M11 CH2 Auto tuning completion flag: ON
X16
{4t {RsT Y16 CH3 Auto tuning instruction: OFF
{SET M12 CH3 Auto tuning completion flag: ON
X17
ot {RsT Y17 CH4 Auto tuning instruction: OFF
{SET M13 CH4 Auto tuning completion flag: ON
M10 M11 12 13 Y1
f {1 N-'I f N-'I f ,'r1§ {seT Y18 Setting value backup instruction: ON
Y18 X18
f { t {RsT Y18 Setting value backup instruction: OFF
{mMOV  Ho K1M10 CHO Auto tuning completion flag: OFF
* Program that reads the PID constants from the non-volatile memory
This program is the same as that of when the parameter of the intelligent function module is used.
("_ 5 Page 282, Section 10.2.3 (6) (f))
* Program that reads an error code and the temperature process value (PV)
X10
— } {FROM U1 HO D50 K1 Read an error code to D50.
Output data read from an error code
{MoV D50 K460 1 16 Y60 to Y6F.
X22
it {SET Y12 Error reset instruction: ON
Y12 X12
— 3= D50 HO 1 {RST Y12 Error reset instruction: OFF
X10 X1t Read CH[J Temperature process value
) 1}
- '} {FROM U1 H9 D51 K4 (PV) to D51 to D54.
{END
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(c) Program example where the simultaneous temperature rise function is used
* Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. ([~ = Page 259,
Section 10.2.1 (6) (e))

« Initial setting program

— {PLS
MO
— {SET
M1 X10 X13
It At {10 Ui H3D Ko
{10 ut H5D K0
{10 ut H7D KO
{10 ut H9D Ko
M1 M2 X10 X13 Y11
— It F—} F 2 {10 ut H20 K2
———— 10 ut H40 K2
———— 10 ut H60 K2
EEE— R [0} ut H80 K2
———— 10 ut H2F K20
————— 10 Ut H4F K20
—— {710 ut H6F K20
—— {10 ut H8F K20
M1 M2 X10 X13 Y11
— It F—} 3 +F {10 ut H2DA  KI
———— 10 ut H2EA  KI
———— 10 ut H2FA K2
——— 10 ut H30A K2
——— 10 ut H2DD  KI
———— 10 ut H2ED  KI
—— {710 ut H2FD K1
————— 10 ut H30D K1
{SET
M1 Y1B X1B
— | { F { F {RST
{SET
M2 X10 X13 X1B
— i } +F +F {10 ut H22 K200
{10 ut H42 K250
{10 ut H62 K300
{10 Ut H82 K350
{RST
{RST

MO

M1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

Y1B

Y1B

M2

K1

K1

K1

K1

M1

M2

L

L

L

L

L

L

L

L

L

]

L

L

]

L

L

L

L

L

L

L

]

L

L

L

L

L

L

L

L

L

L

Flag 0O for setting value write: ON
Flag 1 for setting value write: ON
CH1 Unused channel setting: Used
CH2 Unused channel setting: Used
CH3 Unused channel setting: Used
CH4 Unused channel setting: Used
CH1 Input range: 2

CH2 Input range: 2

CH3 Input range: 2

CH4 Input range: 2

CH1 Control output cycle setting: 20s
CH2 Control output cycle setting: 20s
CH3 Control output cycle setting: 20s

CH4 Control output cycle setting: 20s

CH1 Simultaneous temperature rise group
setting: Group 1

CH2 Simultaneous temperature rise group
setting: Group 1

CH3 Simultaneous temperature rise group
setting: Group 2

CH4 Simultaneous temperature rise group
setting: Group 2

CH1 Simultaneous temperature rise AT
mode selection: Simultaneous temperature
rise AT

CH2 Simultaneous temperature rise AT
mode selection: Simultaneous temperature
rise AT

CH3 Simultaneous temperature rise AT
mode selection: Simultaneous temperature
rise AT

CH4 Simultaneous temperature rise AT
mode selection: Simultaneous temperature
rise AT

Setting change instruction: ON
Setting change instruction: OFF

Flag 2 for setting value write: ON
CH1 Set value (SV) setting: 200°C
CH2 Set value (SV) setting: 250°C
CH3 Set value (SV) setting: 300°C
CH4 Set value (SV) setting: 350°C

Flag 1 for setting value write: OFF

Flag 2 for setting value write: OFF
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» Program that executes the auto tuning and backs up the PID constants in the non-volatile memory

This program is the same as that of when the peak current suppression function is used. ((_ 5 Page 284,
Section 10.2.3 (7) (b))

» Program that reads the PID constants from the non-volatile memory

This program is the same as that of when the parameter of the intelligent function module is used.
([Z7 Page 282, Section 10.2.3 (6) (f))

» Program that reads an error code

This program is the same as that of when the peak current suppression function is used. ((_ 5 Page 284,
Section 10.2.3 (7) (b))
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10.2.4 When performing the heating-cooling control

This section describes the program example to perform the heating-cooling control.

(1) System configuration

The following figure shows the system configuration example to perform the heating-cooling control.

Power supply module (L61P)

CPU module (LO2CPU)

Temperature control module (L60TCTT4)
Input module (LX42C4)

Output module (LY42NT1P)

END cover (L6EC)

X/Y00 X/Y10 X20 Y60
to to to to
XIYOF X/Y1F X5F Y9F

Cooling
equipment

Heater —‘

= Object to be controlled

Type-K thermocouple
0°C to 1300°C

Point/’

® When using the L26CPU-BT, set the I/0O assignment of the built-in CC-Link of the L26CPU-BT to X/YFEO to X/YFFF so
that the 1/0O assignment be the same as that of the system configuration above.

® When the LBOTCTT4BW or the LEOTCRT4BW is used, the I/O assignment is the same as that of the system
configuration shown above.
+ Slot 0: 16 intelligent points
+ Slot 1: 64 input points
« Slot 2: 64 output points
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(2) Program conditions

This program is designed to perform the heating-cooling control by using the temperature input of CH1.

(3) Wiring example

The following figure shows a wiring example.

(1

L60TCTT4

RUN | ALM
|: ERR.
]

Heater operation — I ] |:
input S L1H I

vk

L1C OUT1
) . - ] ouT2
Cooling equipment j:h oUT3
operation input  — | _*||— cowm- ouT4
24vpcl' oM L

NC

q @ IN1 +
IN2 +
CH1 Input INT -

Cold junction CcJ NC
temperature Gl
compensation cJ NC
resistor =
IN3 +
IN4 +

IN3 -

o
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(4) Switch Setting

Configure settings such as the input mode selection and the auto-setting at input range change as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4 X

Input Mode Selection
" Temperature Input Mode:

Temperature Contral Mode Setting

Dutpuk Setting ak CPU Stop Error

CH Oukput Setking at CPU Stop Error
CH1

CH2 0:CLEAR

CH3 MCLEAR

H4 0:CLEAR

Control Mode Selection

|3:Mix Control {(Mormal Mode) j
Setting Change Rate Limiter Setking
|D:Tamperatura RisefTemperature Drop Batch Setting j
Control Qutput Cycle Unit Selection Setting
|U: 15 Cycle j
Auto-setting at Input Range Change
|U:D|sabla j
Sampling Cycle Selection
|:500ms =
{Caution)

This dialog setting is linked to the Switch Setting of the PLC parameter.
Default value will be shown in the dialog
if the Swikch Setting of the PLC parameter contains an out-of-range value,

QK Cancel |

Setting value

Item
CHA1 | CH2 | CH3 CH4
Input Mode Selection Temperature Control Mode
Output Setti t CPU St
ulput Seting %" |o:CLEAR 0: CLEAR 0: CLEAR 0: CLEAR
Error
Control Mode Selection 3: Mix Control (Normal Mode)

Temperature Control

Setting Change Rate Limiter

Mode Setting 0: Temperature Rise/Temperature Drop Batch Setting

Setting
Control Output Cycle Unit
. . 0: 1s Cycle
Selection Setting
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 0: 500ms
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(5) Contents of the initial setting

CHAPTER 10 PROGRAMMING

Description
Item
CH1 CH2 CH3 CH4
2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK
Measured Measured Measured Measured
Input range
Temperature Range | Temperature Range | Temperature Range | Temperature Range
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 0: Used 1: Unused 1: Unused
Heating control output cycle
g put ey 30s 0s 30s 30s
setting
Cooling method setting 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
Cooling control output cycle
. 30s Os 30s 30s
setting
Overlap/Dead band setting -0.3% 0.0 % 0.0 % 0.0 %
(6) When using the parameter of an intelligent function module
(a) Devices used by a user
Device Description
X10 Module READY flag
L60TCTT4 (X10 to X1F)
X12 Error occurrence flag
X22 Error code reset instruction
X23 Operation mode setting instruction LX42C4 (X20 to X5F)
X24 Memory of PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
L60TCTT4 (Y10 to Y1F)
Y18 Set value backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to YOF)
D50 Error code Devices where data is written
D51 CH1 Temperature process value (PV) by auto refresh
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1.

2.
3.

Open the "Parameter” window.

L@ Project window => [Intelligent Function Module] => [L60TCTT4] => [Parameter]

Set the parameter.

Click clearvalus for Gray clis | tO set items unnecessary for the mode set on Switch Setting to 0.

& 0010:L60TCTT4[]-Parameter

Control Made:Mix Contral (Mormal Mode)

Clear Yalue For Gray Cells | * Set the walue of unnecessary items for contral mode ko O,

Item
-| Basic setting

Input range

Set walue (5w setting

Unused channel setting

Conversion enablejdisable setting
| Control basic parameter setting

Propartional band (P}

setting/Heating control

propartional band setting (Fh)

Cooling proportional band {Pc)
setting

Integral time (I} setting
Derivative time {07 setting
Conkral output cycle
setting/Heating control output
cycle setting.

Contral response parameter
Stop Mode Setting
PID continuation Flag
_, Control detail parameter
setting
Forwardfreverse action setting
Upper limit setting limiter
Lower limit setting limiter

H1 Hz
Set the temperature conversion system.
2 Thetmocouplek, Measured  2:Thermocouplek Measured  2:Thermocouplek Measured  2:Thermocouplek Measured
Tt)amperature Range(l to 1300 Et)amperature Range(l to 1300 E&)amperature Frange(D ko 1300 Et)amperatura Fange(D ko 1300
C

CH3 CH4

Z00C oc oc oc
0;Used 0;Used 1:Unused 1:Unused
0:Enable 0:Enabls 0:Enable 0:Enable

The QB4TC exercises temperature adjustment control automatically by merely setting the PID constants

3.0% 0.0% 3.0% 3.0%
3.0 % 0.0 % 0.0 % 0.0 %
240 5 0s 2405 240 5

60 s 0s 60 s 60 s

30s 0s 30s 30s
0:5low 0:5lo 025l 02 5low
1:Monitor 0:5top 1:Monitor 1:Monitor
0:5kop

The QB4TCTT(BEW) allows you to set the temperature measurement ranges which meet the operating
temperatures of the above thermocouples.
0:Forward Ackion 0;Forward Ackion
13002 acC

ocC acC

1:Reverse Actian
1300 C
ocC

1:Reverse Action
1300 C
ocC

Set the OMJOFF cycle for transistor output,

* Set only when heating/cooling control {(normalfexpanded mode) or mix control (normalfexpanded mode) is used,
'0:15 unit' is selected in cooling-side control output cycle setting:1 to 100 s

'1:0. 15 unit' is selecked in cooling-side control output cycle setting:0.5 ko 100,05

L. Setting value
Item Description
CH1 CH2 CH3 CH4
Set the temperature 2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK
Inout range sensor used for the Measured Measured Measured Measured
P 9 L60TC4 and the Temperature Range | Temperature Range | Temperature Range | Temperature Range
measurement range. (0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set the target
Set value (SV) setting | temperature value of 200°C 0°C 0°C 0°C
PID control.
Configure this setting
when the channels
where the temperature
Unused channel )
settin control is not performed | 0: Used 0: Used 1: Unused 1: Unused
9 and the temperature
sensor is not connected
are set to be unused.
Control output cycle
) ) Set the pulse cycle
setting/Heating
(ON/OFF cycle) of the 30s Os 30s 30s
control output cycle )
. transistor output.
setting
. Set the method for the
Cooling method . X . . . X
settin cooling control in the 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
i
g heating-cooling control.
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Item

Description

Setting value

CH1

CH2

CH3

CH4

Cooling control

Set the pulse cycle

) (ON/OFF cycle) of the 30s Os 30s 30s
output cycle setting )
transistor output.
Configure the
Overlap/dead band
veriapiaead band | v erlap/dead band -0.3% 0.0% 0.0% 0.0%

setting

setting.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

{5F 0010:L60TCTT4[]-Auto_Refresh

Display Filker |Display Al j

Item CH1

CH2

CH3 CH4

-| Fransfer to EPU
Error code D50
Temperature process valus (PY) | DS1
Manipulated value (My')

Transistor output Flag

#Alerk definition

Manipulated walue

(M) /Heating-side manipulated
walue (Mvh) for another analog
module outpuk

Temperature rise judgment flag
Set walue {5v) monikor

AT Simultaneous temperature rise
parameter calculation flag
Self-tuning Flag

Temperature conversion
completion flag

Process value (P scaling value
Simultaneous kemperature rise
skatus

Cooling-side manipulated value
(M)

Cooling-side transiskor output flag
Cooling-side manipulated value
(M) For another analog module
outout

The data of the buffer memory is transmitted to the specified device.

iThe data of the buffer memory is transmitted to the specified device.

|33

|=

Setting value

Item Description
CH1 CH2 CH3 CH4
An error code or alarm code is
Error code D50
stored.
The detected temperature
Temperature

process value (PV)

is performed is stored.

value where sensor correction | D51

(d) Writing parameter of an intelligent function module

Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of

the programmable controller.

O [Online] => [Write to PLC...]
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(e) Performing auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

O [Tool] = [Intelligent Function Module Tool] => [Temperature Control Module]
=> [Auto Tuning...] = "L60TCTT4" =>

Auto Tuning E\
Monitor Status Executes auko tuning, Mode
Monitoring Settin
g Made Change Mode
w Target Moduls | 0010:L60TCTT4 fang
Stop Manit
M Error Code (HE®)
#uka Tuning Execution ] Auta Tuning Setting |
Item CH1 Hz CH3 CH4
10 conkral JFIC control operation status
Process value (PY) oc oc oc oc
Set walue (SY) 200 ocC ocC oc
Manipulated value (My')jHeating-side manipulated walue (rMyh) 5.0 % 0.0 % -5.0 % 5.0 %
Cooling-side manipulated value (Myc) 5.0 % 0.0 % 0.0 % 0.0 %
PID constant PID constant: current value
Proportional band (F) setting/Heating control propartional band setting (PhY 3.0 % 0.0 % 3.0 % 3.0 %
Canling-side proportional band {Pc) setting 3.0 % 0.0 % 0.0 % 0.0 %
Inkegral time (I} setting 240 5 Os 240 5 240 5
Deerivative time {0 sekting 605 Os 605 605
Loop disconnection detection judgment time 0s 0s 450 5 450 5
Auto buning execution Executes auko tuning.
Auta buning start Stark | Start | Start | Start
Auko buning stop
Status Mot executed Mot execuked ot executed Mot executed
Result of automatic backup of PID constant - -—- - —--
The time between the start and completion of auto tuning depends on the object ko be controlled.
After auto kuning starts, this window can be closed.

(f) Program example
» Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. (= Page 259,
Section 10.2.1 (6) (e))

» Program that reads the PID constants from the non-volatile memory
This program is used when the module is in the standard control (such as auto tuning, self-tuning, and

error code read). ([Z_ 5 Page 270, Section 10.2.2 (6) (f))

* Program that reads an error code

This program is the same as that of when it is used as a temperature input module. ([~ 5 Page 259,
Section 10.2.1 (6) (e))
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(7) Program example of when not using the parameter of an intelligent function

module

(a) Devices used by a user

Device Description
X10 Module READY flag
X1 Setting/operation mode status
X12 Error occurrence flag
X13 Hardware error flag L60TCTT4 (X10 to X1F)
X14 CH1 Auto tuning status
X18 Back-up of the set value completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction LX42C4 (X20 to X5F)
X23 Operation mode setting instruction
X24 Memory of PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 CH1 Auto tuning instruction L60TCTT4 (Y10 to Y1F)
Y18 Set value backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output LY42NT1P (Y60 to Y9F)
D50 Error code
D51 CH1 Temperature process value (PV)
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Program example
» Program that changes the setting/operation mode

This program is the same as that of when it is used as a temperature input module. (= Page 259,
Section 10.2.1 (6) (e))

« Initial setting program

)
(=]

X
— {PLs Mo Flag 0 for setting value write: ON
MO -
— LSET M1 Flag 1 for setting value write: ON
M1 X10 X13
—it——t rds {70 ut H3D KO K1 CH1 Unused channel setting: Used
{10 ut H7D K1 K1 CH3 Unused channel setting: Unused
{10 ut H9D K1 K1 CH4 Unused channel setting: Unused
M1 M2 X10 X13 Y11
— it HF F {10 ut H20 K2 K1 CH1 Input range: 2
CH1 Heating control output cycle
—————— 10 Ut H2F K30 K1 )
setting: 30s
[To Ul H2D2 K30 K1 CH1_ Cooling control output cycle
setting: 30s
rTo Ut H2D3 K-3 Ki CH1 Overlap/dead band setting
:-0.3%
[To Ul H2GF Ko K1 CoollAng methoq setting: Air cooling
(cooling capacity: low)
{SET Y1B Setting change instruction: ON
M1 M2 X10 X13 Y11 Y1B X1B
— +F { F HF F { F { F {RsT Y1B Setting change instruction: OFF
{SET M2 Flag 2 for setting value write: ON
W2 X0 X3 wip ;
— 1 rdl rdi LTO ut H22 K200 K1 CH1 Set value (SV) setting: 200°C o
© o
{RsT M1 Flag 1 for setting value write: OFF ﬁ ;
Sz
{RsT M2 Flag 2 for setting value write: OFF 3 g
S5 C
o &
£a
=<
» Program that executes the auto tuning and backs up the PID constants in the non-volatile memory 30
. . L . . 3 =
This program is used when the module is in the standard control (such as auto tuning, self-tuning, and ‘; g
. o<
error code read). (__5 Page 272, Section 10.2.2 (7) (b)) 72
® ]
=
a »
» Program that reads the PID constants from the non-volatile memory 8 g’
. . .. . . o3
This program is used when the module is in the standard control (such as auto tuning, self-tuning, and % g
«Q
error code read). ((_ 5 Page 270, Section 10.2.2 (6) (f)) 592
[2]
20
e 3
* Program that reads an error code 9
E)
€
X10 o
— {FROM U1 HO D50 K1 Read an error code to D50. =
]
MoV D50 KAY60 tc())u\t(%%t tc(’;a\t(%sad from an error code
X22
it {SET Y12 Error reset instruction: ON
Y12 1
— I—{H;—[: D50 Ho 1 {RST Y12 Error reset instruction: OFF
X10 X1 Read CH1 Temperature process
— | i {FROM U1 H9 D51 K1 value (PV) to D51.
{END
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103 When the Module is Connected to the Head Module

This section describes the program example of when the module is connected to the head module.

(1) System configuration
The following figure shows the system configuration example of when the module is connected to the head

module.

Power supply module (Q62P) Power supply module (L61P)

CPU module (Q10UDHCPU) Head module (LJ72GF15-T2)
Master/local module (QJ71GF11-T2) Temperature control module (L60TCTT4)
Input module (QX42) END cover (L6EC)

Output module (QY42P)

XIYO XIY20  X/Y60 X/Y1000
to to to to

XIY1F XIY5F  X/Y9F X/Y100F

~ I e

Master station (Station No.0)

Ethernet cable (1000BASE-T) 7 | Heater
Network No.1 _‘

Intelligent device station (Station No.1) —— 1 >{ Object to be controlled
Type-K thermocouple
0°C to 1300°C

Point/’

When the L60TCTT4BW or the LEOTCRT4BW is used, the I/O assignment is the same as that of the system configuration
shown above.

+ Slot 0: 16 intelligent points

+ Slot 1: 64 input points

+ Slot 2: 64 output points

(2) Programming condition
This program is designed to read the temperatures measured by the thermocouple (K type, 0 to 1300°C)

connected to CH1.
An error code can be read and reset.
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(3) Wiring example

CHAPTER 10 PROGRAMMING

The wiring is the same as the that of when the module is in the standard control (such as auto tuning, self-tuning,
and error code read). ((__Z Page 264, Section 10.2.2 (3))

(4) Switch Setting

Configure settings on the intelligent device station. ([_> Page 302, Section 10.3 (7))

(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK
Measured Measured Measured Measured

Input range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 1: Unused 1: Unused 1: Unused
Upper limit setting limiter 400°C 1300°C 1300°C 1300°C
Lower limit setting limiter 0°C 0°C 0°C 0°C

Alert 1 mode setting

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

500°C

0°C

0°C

0°C

(6) Setting on the master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series:" and select the CPU module to be used for "PLC Type:".

O [Project] = [New...]

Simple Project A

| P ! N J Cancel
PLC Series:

|QCPU (5 made) x|

PLC Type:

|qtouoH |

Language:

|Ladder j
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2. Display the network parameter setting window and configure the setting as follows.

O Project window => [Parameter] => [Network Parameter]
=> [Ethernet/CC IE/MELSECNET]

*. Network Parameter - MELSECNET/CC IE/Ethernet Module Configuration

Madule 1 Madule 2 Module 3 Mot

Metwark Type C IE Field {Master Station) ~ [Mone - [Mone - |Mone
Start 0 Mo, 000a
Hetwork No. 1
Total Stations 1

Group Ma.,
Station Mo, 0
Mode Cnline (Mormal Mods) - - -
Metwiork Configuration Settings
Mebwork Operation Settings
Refresh Parameters
Inkerrupk Setkings
Specify Station Mo, by Parameter -
[l
MNecessary Setting( Mo Setbing | Already Set ) Setif it is needed{ Mo Setbing f Already Set ) —
Start IO Mo, ¢ Valid Module During Other Station Access |1 -

Flease input 16-point unit{HER) to start I'O Mo. in which module is mounted.

2l

Acknnwladge Y | Ranikinn Parameters

Besianmant Troans | heck | Frd | Cancel ‘ | Jﬂ
»

300

3. Display the network range assignment setting window and configure the setting as follows.

O Project window => [Parameter] => [Network Parameter]

=> [Ethernet/CC IE/MELSECNET] = | Metwork Configuration Settings I

Network Parameter - CC IE Field - Network Configuration Settings - Module No.: 1

Sek up Mekwork configuration,

Assi t Method
ssianment Hsthn The column contents Far refresh dewvice will be changed corresponding to refresh parameter setting contents,

" PoinksfStark Please reopen the window after campleting refresh parameter setting when changing refresh parameter.,
{* Start/End

Fus/RY Setting R\ R Setting Feefresh
hurber of PLCs|  Station Mo, Station Type Poirts | Start | End | Points | Start | End R I RY
1 1 |Intelligent Device Station « |  256| oooo| oofFF| 286 oooo| ooFF | |




CHAPTER 10 PROGRAMMING

4. Display the refresh parameter setting window and configure the setting as follows.

O Project window => [Parameter] => [Network Parameter]

=> [Ethernet/CC IE/MELSECNET] => | Refresh Parameters I

++ - Network Parameter - CC |E Field - Refresh Parameters - Module No.: 1

Assignment Method
" Points/Start
&+ StartfEnd
Link Side PLC Side o
Dev, Mame | Points Start End Dew, Mame | Points Start End —
Transfer SB SEB 512 oooo 01FF " =B - 51z oooo OLFF
Transfer Sw S 512 ooon 01FF ﬂ = hd 512 oooo O1FF
Transfer 1 R= - 256 0ooa OOFF| 4= |2 hd Z56 1000 10FF
Transfer 2 RY - 256 0ooa OOFF| 4= |v - 256 1000 10FF
Transfer 3 Rty - 256 0ooa OOFF | 4= W g 256 aooooo 000OFF
Transfer 4 Rty - 256 0ooo OOFF | 4= W - 256 o100 0010FF|
Transfet 5 - {3 -
Transfer & - {3 -

5. Write the set parameter to the CPU module on the master station. Then reset the CPU module or
turn off and on the power supply of the programmable controller.

O [Online] = [Write to PLC...]

<=
or Power OFF — ON

SINPON PESH BU} 0} PEJIBUUOY S| SINPOIA BU) USUM €701
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(7) Setting on the intelligent device station

302

1. Createa project on GX Works2.
Select "LCPU" for "PLC Series:" and select "LJ72GF15-T2" for "PLC Type:".

O [Project] = [New.. ]

Projeck Type:

ISimpIe Praoject LI
I~ Use Latel

PLC Series:

fLcPu ~|

PLC Tyvpe:

|L172GF15-T2 x|

Language:

ILadder j

O Project window => [Parameter] => [PLC Parameter] => "Communication Head Setting"

CC-Link IE Field Communication Head Parameter Setting

Communication Head Setting |PLC Mame IPLC Syskem IPLC RAS IOparatlon Setking |I,|’O Assigniment

—CC-Link IE Field Metwork Setting

Mode IOnI\ne hd

Mebwark Mo, 1 (1 to 239)

Station Mo, 1 {1 to 120}

* Operating with station Mo, setting of CC IE Field diagnostics
in masker stkation when network No. and station No. are
blank in online setting,

i Hold (Skare in flash ROM) PLC diagnostic errar history and system error
histary by POWER-OFF/RESET.

3. Add the L60TCTT4 to the project on GX Works2.

O Project window => [Intelligent Function Module] => Right-click => [New Module...]

New Module

2. Display the PLC parameter setting window and configure the setting as follows.

~Module Selection

Module Type ITemparature Contral Module

Module Name [LeoTcTr4 ~|

r~Mount Position

Mounted Slot Mo, ID _I;

Base Mo, -

W Specify start ¥¥ address | 0000

Acknowledge I/O Assignment

{Hy 1 Maodule Occupy [16 paints]

i~ Title Setting

Title I
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4. Display the L60TCTT4 Switch Setting window and configure the setting as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0000:L60TCTT4

Input Mode Selection
" Temperature Input Mode

Temperature Control Mode Setting

Dukput Setting at CPU Stop Error

CH 2utput Setting ak CPU Stop Errar
CH1 O CLEAR.
CHz MCLEAR.
CH3 0 CLEAR
ZH4 0;CLEAR

Control Made Selection

‘D:Standard Contral j
Setting Change Rate Limiter Setking
‘D:Temperature Rise/Temperature Drop Batch Setting j
Contral Gutput Cycle Unit Selection Setting
‘D: 1s Cycle j
Auto-setting at Input Range Change
‘D:Disable j
Sampling Cycle Selection
|0:500ms ~|
(Caution)

This dialog setting is linked to the Switch Setting of the PLC parameter,
Default value will be shown in the dialog
if the Switch Setting of the PLC parameter contains an out-of-range value.

QK Cancel |

Setting value
Item
CH1 | CH2 ] CH3 CH4

Input Mode Selection Temperature Control Mode S
w

Output Setti t CPU St
Hiput Seting @ °° | o:CLEAR 0: CLEAR 0: CLEAR 0: CLEAR g
Error 2
Control Mode Selection 0: Standard Control =
Temperature Control @
) Setting Change Rate Limiter ) ) =
Mode Setting . 0: Temperature Rise/Temperature Drop Batch Setting a
Setting %
Control Output Cycle Unit @
; P . y 0: 1s Cycle o)
Selection Setting )
Auto-setting at Input Range Change 0: Disable é
Sampling Cycle Selection 0: 500ms %
]
5
(0]
I
[}
oY)
Qo
<
[e]
Q.
c
)
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5. Display the L60TCTT4 initial setting window, click lear Yalue for Gray Cells

as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Parameter]

, and configure the setting

60TCTT4[]-Parameter

Control Mode: Standard Contral Clear Yalue For Gray Cells | * Set the walue of unnecessary items for contral mode ko O,
Item CH1 CH2 CH3 CH4 5
- Basic setting he tempe: rsten
2 Thetmocouplek, Measured  2:Thermocouplek Measured  2:Thermocouplek Measured  2:Thermocouplek Measured
Input range Temperature Range(0 to 1300 Temperature Range(0 ko 1300 Temperature Range(0 to 1300 Temperature Range(0 to 1300
[} [} o} Q
Set walue (5w setting 200 C oc oc oc
Unused channel setting 0 Used 1:Unused 1:Unused 1:Unused
Conversion enablejdisable setting | 0:Enable 0:Enable 0:Enable 0:Enable b
—| Control basic parameter setting The QB4TC exercises temperature adjustment control automatically by merely setting the PID constants
Propartional band (P}
setting/Heating control 3.0 % 3.0 % 3.0 % 3.0 %
propartional band setting (Fh)
Cooling proportional band {Pc) " " » "
Setting 0.0 % 0.0 % 0.0 % 0.0 %
Integral time (I} setting 40 5 #40 5 405 40 5
Derivative time {07 setting 60 s 60 s 60s 60 s
Conkral output cycle
setting/Heating control output E0s E0s 30s 305
cycle setting.
Contral response parameter 0 5low 0 5low 0 Slow 0 Slow
Stop Mode Setting 1:Monitor 1:Monitar 1:Monitor 1:Monitor
PID continuation Flag 0:5kop
_, Control detail parameter The QB4TCTT(BEW) allows you to set the temperature measurement ranges which meet the operating
setting temperatures of the above thermocouples.
Forwardfreverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 400 C 1300 C 13002 1300 C
Lower limit setting limiter ac ac ac ac .
Set the kemperature conversion system.
L. Setting value
Item Description
CH1 CH2 CH3 CH4
2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK | 2: ThermocoupleK
Set the temperature sensor Measured Measured Measured Measured
Input range used for the L60TC4 and the Temperature Temperature Temperature Temperature
measurement range. Range Range Range Range
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set value (SV) Set the target temperature R R R R
) 200°C 0°C 0°C 0°C
setting value of PID control.
Configure this setting when the
channels where the
Unused channel temperature control is not
. 0: Used 1: Unused 1: Unused 1: Unused
setting performed and the temperature
sensor is not connected are set
to be unused.
Upper limit setting Set the upper limit of the set
o 400°C 1300°C 1300°C 1300°C
limiter value (SV).
Lower limit setting Set the lower limit of the set R R R .
o 0°C 0°C 0°C 0°C
limiter value (SV).
. 1: Upper Limit . ) )
Alert 1 mode setting | Set the alert mode. 0: Not Warning 0: Not Warning 0: Not Warning
Input Alert
Set the temperature where
CHO Alert 1 (b8 of Un\G5 to R
Alert set value 1 . 500°C — — —
Un\G8) turns on depending on
the selected alert mode.
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CHAPTER 10 PROGRAMMING

6. Display the L60TCTT4 auto refresh setting window and configure the setting as follows.

O Project window => [Intelligent Function Module] => [L60TCTT4] => Right-click => [Auto_Refresh]

0000:L60TCTT4[]-Auto_Refresh

Display Filker. |D|sp\ay all ﬂ

Ikem CH1 _H2 _H3 _H4

-| Fransfer to [P

Error code W 1050

Temperature process value (PY) | w1051

Manipulated value (MY}

Transistor oukput Flag

Alert definition

Manipulated value

(MY Heating-side manipulated

walue (MYh) For anather analag

module output

Temperature rise judgment flag

Sek value (SY) monitor

AT Simultaneous temperature rise

parameter calculation flag

Self-tuning flag

Temperature conversion

completion flag

Process walue (PY) scaling value

Simultaneous temperature rise

stakus

Cooling-side manipulated value

(e

Cooling-side transistor oukput Flag

Cooling-side manipulated value

(M) For another analog module

oukout

>

=

The data of the buffer memary is transmitted to the specified device.

Setting value
CH1 CH2 CH3 CH4

Item Description

An error code or alarm code is
Error code W1050
stored.

The detected temperature
Temperature .
value where sensor correction | W1051 — — —
process value (PV) . .
is performed is stored.

7. Write the set parameter to the head module. Then reset the head module or turn off and on the
power supply.

O [Online] > [Write to PLC...]

<=
. or Power OFF—ON

SINPON PESH BU} 0} PEJIBUUOY S| SINPOIA BU) USUM €701
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8. Perform auto tuning.
Set the "Automatic backup setting after auto tuning of PID constants” to "ON" and perform the auto tuning.

O [Tool] = [Intelligent Function Module Tool] => [Temperature Control Module]

=> [Auto Tuning...] = "L60TCTT4" =>

Auto Tuning gl
Mritor Status Executes auto buning, Made
Manitaring et e ——— 'm Change Made
Error Code (HEX)
Auto Tuning Execuion } ol e S é
Them CHZ2 CH3 CH4
FID contral JFI control operation status
Process value (PY) 0c oc 0c 0c
Sek value (V) 200C oc oc ac
Manipulated value (My)/Heating-side manipulated value (Myh) 5.0 % 5.0% 5.0 % 5.0%
Cooling-side manipulated value (Myc) 0.0% 0.0% 0.0 % 0.0%
PID constant PID conskant current value
Propartional band (F) setting/Heating control proportional band setting (Ph) 3.0 % 3.0% 3.0 % 3.0 %
Cooling-side proportional band (Pc) setting 0.0% 0.0% 0.0 % 0.0 %
Integral time (I} setting 2405 240 s 2405 2405
Derivative kime (D) setting &0s &0s &0s &0s
Loop disconnection detection judgment time 480 s 480 s 480 s 4805
|Auto buning execution Executes auto tuning.
Auto tuning start Start | Start | Start: | Start
Auto tuning stop
Status Mot executed Mok executed Mot executed Mok executed
Reesult of automatic backup of PID conskank: e e e e
v mat ey s, s e o b o o o 7 O o b ontle
(a) Devices used by a user
Device Description
X22 Error code reset instruction
X23 Operation mode setting instruction LX42C4 (X20 to X5F)
X24 Memory of PID constants read instruction
X1000 Module READY flag
L60TCTT4 (X1000 to X100F)
X1002 Error occurrence flag
Y60 to Y6F Error code output LY42NT1P (Y60 to Y9F)
Y1001 Setting/operation mode instruction
Y1002 Error reset instruction
L60TCTT4 (Y1000 to Y100F)
Y1008 Set value backup instruction
Y100B Setting change instruction
D9 Write data storage device using Z(P).REMTO instruction (for non-volatile memory read of PID constants)
D10 Read data storage device using Z(P).REMFR instruction (for non-volatile memory read of PID constants)
D11 Write data storage device using Z(P).REMTO instruction (for non-volatile memory read of PID constants)
MO Master module status check device (for MC and MCR instructions)
M300 to M305 CH1 Memory of PID constants read flag
M310, M311 Z(P).REMTO instruction completion/result device
M312, M313 Z(P).REMFR instruction completion/result device
M314, M315 Z(P).REMTO instruction completion/result device
W1050 Error code Devices where data is written
W1051 CH1 Temperature process value (PV) by auto refresh
SB49 Data link status (own station)
SWB0.0 Data link status (each station) (station number 1)




(b) Program example

Write the program to the CPU module on the master station.

» Program that checks the data link status of the head module

$a iya {mc NO
NOT MO

*1 Add the following MCR instruction to the end of the program.

| {MCR

» Program that changes the setting/operation mode

X23 Y100B
I Iy
I Edl

X24 X1000 Y100B Y1008

} i} +F HF {MOVP K1
{SET
M300
—N——1{zPREMTO J1 K1 K1 HO H3E D9 K1
M310  M3]1
— F {seT
M301 M302 M303  M304
R CseT
M302 M303 .y
— —3f—F—{ZREMFR"J1 K2 K1 HO H1F D10 K1
{SET
M312 M313
— +F {RsT
{RST
D10.0
— ¥ {seT
M304
'f? {MOV KO
{SET
M305
—M———{zP.REMTO “J1” K3 K1 HO H3E D11 K1
* Program that reads an error code
X1000
— | {MOV  W1050
g2 -
Ir LSET
Y1002 X1002
— —a3f—1= W1050  HO ] {RST
{MCR

CHAPTER 10 PROGRAMMING

Check the data link status
of the head module™.

-

Y1001 ){ Change to the setting mode or

the operation mode.

CH1 Memory's PID constant read

po instruction: With instruction

M300
M310
M301

M302

Read Memory's PID constant read/write
M312 completion flag to D10.

M303

M302

CH1 Memory's PID constant read

M303 instruction: Without instruction

M304
D11
M305

M314

KA4Y60 Output an error code to Y60 to Y6F.

Y1002 Error reset instruction: ON
Y1002 Error reset instruction: OFF
NO

{END
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CHAPTER 11 TROUBLESHOOTING

This chapter describes the causes and corrective actions to take when a problem occurs in the L60TC4.

11.1 Before Troubleshooting

Check whether any of the following LEDs are on.
* The POWER LED on the power supply module
» The MODE LED on the CPU module or head module
If both are off, proceed with CPU module or head module troubleshooting.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
[ [1 MELSEC-L CC-Link IE Field Network Head Module User's Manual

11.2 Troubleshooting Procedure

This section describes how to find problem causes and take corrective action.
Use GX Works2 to find problem causes and take corrective action.

(1) Procedure

the "System Monitor" window.

O [Diagnostics] => [System Monitor...]

2. After confirming that an error is displayed on the

L60TC4, select the L60TC4 and click DPetaied Infarmation |

If an error LED is ON on a module other than the
L60TC4, refer to the user's manual for the module
and take corrective action.

(To the next page)
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(From the previous page)

\A

CHAPTER 11 TROUBLESHOOTING

3. Click Detaied formation | to open the "Module's Detailed
Bk i

Monitor Status

Error Information

Latest Error Code:

Module
Monitaring Model Mame LEOTCTT4
1[0 hddress o010
Mount Position Main block Oth slot
& Product Information 130410000000000-A
Production Nurber

Module Information

Maodule Access

Possible:

Status of External Fower Supply -

Fuse Blown Status

Skatus of 10 Address Verify Agree
10 Clear | Hold Setting

Noise Filter Setting

Input Type

Remote Password Setting Status -

Error and Solution
Update Error History

| ozes

Error Clear

Display Farmat
+ HEX

" DEC

the battom line.

Stop Monikor

Contents:
Clear Error History

Errar Code

0285

0392

D285 Solution:

The errar history is sequertislly displayed from
an old error, The latest error is cisplayed st

The sefting of the Uppar/lower It value oUEpLE imiker or the:

upper/lower limit setting limiter is imvalid.

Set the value where the upper limit value s greater than the

Iower limit value.

Cloge

Information" window.

Check the error description and the corrective
action to take under "Error and Solution".

When the error description cannot be confirmed

after doing the operation above, proceed with the
following troubleshooting.

« Checks using LEDs ([_ 5 Page 310, Section 11.3)
« Checks using input signals ((_ 5 Page 312, Section
11.4)
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11.3 Checks Using LEDs

This section describes troubleshooting using LEDs.

11 31 When the RUN LED flashes or turns off

Check Item

Action

Is the power supplied?

Check that the supply voltage of the power supply module is within the
rated range.

Is the capacity of power supply module enough?

Calculate the current consumption of the installed CPU module, /0
module, and intelligent function module to check whether power supply
capacity is sufficient.

Has a watchdog timer error occurred?

» Reset the CPU module or turn on the power supply again.
* Replace the L60TC4.

Is the intelligent function module switch setting value outside
the setting range?

Set the switch setting value of the intelligent function module to the value
within the setting range.

11 32 When the ERR. LED turns on or flashes

(1) When turning on

Check Item

Action

Is the intelligent function module switch setting outside the
setting range?

Set the switch setting value of the intelligent function module to the value
within the setting range.

Is the cold junction temperature compensation resistor
disconnected or loose? (The L60TCTT4 and L60TCTT4BW
only)

Properly connect the cold junction temperature compensation resistor.

Others

A hardware failure occurred in the L60TC4.
Please consult your local Mitsubishi system service, service center, or
representative, explaining a detailed description of the problem.

(2) When flashing

Check Item

Action

Has an error occurred?

Check the error code list ([(__s Page 315, Section 11.6) and take actions
described.
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11 .3.3 When the ALM LED turns on or flashes

(1) When turning on

Check Item

Action

Is CHO Alert occurrence flag (XnC to XnF) on?

Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. ([__= Page 336, Appendix 2 (3))

(2) When flashing

Check Item

Action

Has the temperature process value (PV) exceeded the
temperature measurement range set as the input range?

Change the setting of CHO Input range (Un\G32, Un\G64, Un\G96,
Un\G128) to a setting in the temperature measurement range to be used.

([ZF Page 345, Appendix 2 (12))

Is there a channel where no temperature sensor is
connected?

Set the channel where no temperature sensor is connected to unused in
CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157).

([ZF Page 376, Appendix 2 (35))

Has a loop disconnection been detected?

Check for a load disconnection, externally-operable device failure, and
sensor disconnection.
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11.4 cChecks Using Input Signals

This section describes troubleshooting using input signals.

11.4.1 When Module READY flag (Xn0) does not turn on

Check Item

Action

Has a watchdog timer error occurred?

* Reset the CPU module or turn on the power supply again.
* Replace the L60TC4.

Has an error occurred in the programmable controller?

Refer to the user's manual of the used CPU module and take corrective
action.

11.4.2 When Error occurrence flag (Xn2) is on

Check Item

Action

Has an error occurred?

Check the error code list ((__= Page 315, Section 11.6) and take actions
described.

11.4.3 When Hardware error flag (Xn3) is on

Check Item

Action

Is the cold junction temperature compensation resistor
disconnected or loose? (The L60TCTT4 and L6OTCTT4BW
only)

Properly connect the cold junction temperature compensation resistor.

Others

A hardware failure occurred in the L60TC4.
Please consult your local Mitsubishi system service, service center, or
representative, explaining a detailed description of the problem.

11.4.4 When the auto tuning does not start (CHOO Auto tuning status
(Xn4 to Xn7) does not turn on)

Check Item

Action

Have the auto tuning start conditions been met?

Refer to the "Auto tuning function" section ([__ s Page 141, Section 8.2.7)
and confirm that all conditions have been met.

Has auto tuning ended abnormally?

Check the conditions that signify an abnormal end for auto tuning
([Z_ Page 150, Section 8.2.7 (7)) to see whether it has ended
abnormally. If it has ended abnormally, remove the cause. Then execute
auto tuning again.
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11.4.5 When the auto tuning does not complete (CHO Auto tuning
status (Xn4 to Xn7) stays on and does not turn off)

Check Item

Action

Are b4 to b7 of Memory of PID constants read/write
completion flag (Un\G31) set to 1 (ON)?

Set CHO Automatic backup setting after auto tuning of PID constants
(Un\G63, Un\G95, Un\G127, Un\G159) to Disable (0). ((_5 Page 378,
Appendix 2 (37))

To back up the setting, turn off and on Set value backup instruction (Yn8).

Is CHO Memory of PID constants read instruction (Un\G62,
Un\G94, Un\G126, Un\G158) set to Requested (1)?

Set CHO Memory of PID constants read instruction (Un\G62, Un\G94,

Un\G126, Un\G158) to Not requested (0). ((_5 Page 377, Appendix 2
(36))

Has the set value (SV) been set correctly? (Is the
manipulated value (MV) still 0% because the set value (SV)
is small?)

Set the set value (SV) to the desired value.

11.4.6 When the self-tuning does not start (CHO Auto tuning status
(Xn4 to Xn7) does not turn on)

Check Item

Action

Have the self-tuning start conditions been met?

Refer to the "Self-tuning function" section ([ Page 175, Section 8.2.15)
and confirm that all conditions have been met.

Has self-tuning ended abnormally?

Check the conditions that signify an abnormal end for self-tuning

(Z_Z Page 183, Section 8.2.15 (8)) to see whether it has ended
abnormally. If it has ended abnormally, remove the cause. If the buffer
memory setting was changed during self-tuning, restore the value to the
one prior to change.

11.4.7 wWhen Back-up of the set value fail flag (XnA) is on

Check Item

Action

Has a backup to non-volatile memory failed?

Turn off and on Set value backup instruction (Yn8) and write the setting to
the non-volatile memory.

When writing fails again, a hardware is in failure. Please consult your local
Mitsubishi system service, service center, or representative, explaining a
detailed description of the problem.

11.4.8 When CHO Alert occurrence flag (XnC to XnF) is on

Check Item

Action

Has the temperature process value (PV) exceeded the alert
set value range?

» Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. ((__5  Page 336, Appendix 2 (3))
« Correct the alert set value. ([__ 7 Page 358, Appendix 2 (18))

Has a disconnection been detected?

» Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. ((__3 Page 336, Appendix 2 (3))
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11.5 Troubleshooting by Symptom

This section describes troubleshooting using the wiring resistance values of thermocouples.

11.5.1 When the temperature process value (PV) is abnormal

Check Item

Action

Is the thermocouple wiring resistance value too high?

» Check the thermocouple wiring resistance value and check whether a
difference in the temperatures was caused by the wiring resistance.

(_= Page 36, Section 3.2.2 (1))

* Use the sensor compensation function to correct the difference in the

temperatures caused by the wiring resistance. ([(__5 Page 223, Section
8.3.2 (2)
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11 6 Error Code List

CHAPTER 11 TROUBLESHOOTING

When the L60TC4 error occurs during data write to the CPU module or during data read from the CPU module, one of

the following error codes is stored in Error code (Un\GO0).

In addition, the error occurred is notified to the CPU module.

Error code
(hexadecimal)

Cause

Operation at error occurrence

Action

The operation varies depending on the

* Check that the terminal block or
the cold junction temperature
compensation resistor is not
disconnected or loose.

Replace the L60TC4.

1sI78poD Joug 9Ll

0001y Hardware error
symptom. * Please consult your local
Mitsubishi system service, service
center, or representative,
explaining a detailed description of
the problem.
* The data written is retained. * Return the value to 0 and turn off,
Data (other than 0) is being » When data is written to multiple system on, and off Error reset instruction
|:||:]|:|2H'1 ) v areas, the address with the smallest number (Yn2).
written to the system area =, of the buffer memory area where an error + Delete the program that is writing
was detected is stored.” data to the system area.
* Follow the instructions below for
error reset.
1. Change the mode to the setting
mode.
2. Set the correct value and turn
Data is being written in the * The data written is retained. off, on, and off Setting change
) . * When data is written to multiple system instruction (YnB).
|:||:]|:|3H*1 operation mode ™ to t_he area areas, the address with the smallest number 3. Turn off, on, and off Error reset
where data can be \ivrltten only of the buffer memory area where an error instruction (Yn2).
in the setting mode". was detected is stored.™ « If switching from the operation
mode to the setting mode, check
that PID continuation flag
(Un\G169) is set to Stop (0), and
turn on and off Setting/operation
mode instruction (Yn1).
» The data written is retained.
« If temperature, time, or percentage settings
exceed upper limit value/lower limit value,
ElIZIEI4H*1 Data outside the settable change the .data'within thosej,- values. Set data within the range.
range is being written. » When data is written to multiple system
areas, the address with the smallest number
of the buffer memory area where an error
was detected is stored.”
» The data written is retained.
) » Change the setting to an allowable value for
'I.'h.e setting of the .up.perllower the upper/lower limit value. Set the value where the upper limit
ooosy ™ imit value output fimiter or the | -, \ype, gata is written to multiple system value is greater than the lower limit

upper/lower limit setting limiter
is invalid.

areas, the address with the smallest number
of the buffer memory area where an error

was detected is stored.”

value.
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Error code
(hexadecimal)

Cause

Operation at error occurrence

Action

The setting value is being
changed while Default setting

* The data written is ignored.
* The setting cannot be changed until an error

After turning off, on, and off Error

I:lIZII:IGH*1 ) . . reset is performed. reset instruction (Yn2), change the
registration instruction (Yn9) }
was on * The content of Error code (Un\GO) does not | setting value.
' change even if another write error occurs.
. The data written is retained. . !Enter the temperature within the
+ Use the data of before the setting. input range.
. . . « Set the values so that the sensor
* When data is written to multiple system ] ] ﬁ |
areas, the address with the smallest number two-point correction offset value
(measured value) is smaller than
of the buffer memory area where an error
1 The sensor two-point . - the sensor two-point correction
ooory . o was detected is stored. .
correction setting is invalid. gain value (measured value) and
» When both the offset value and gain value . .
o ] the sensor two-point correction
are within the input range and the offset .
) ] offset value (corrected value) is
value is greater than or equal to the gain .
smaller than the sensor two-point
value, the gain value address is stored as . .
correction gain value (corrected
the address where the error occurred.
value).
The setting is described by
one of the following. )
. . . Set the values that meet the following
« The process alarm upper * The data written is retained. o
. ) . conditions.
upper limit value is smaller « the address with the smallest number of the o
e * Process alarm upper upper limit
than the upper lower limit buffer memory area where an error was |
value. detected is used as the address where the value o
> Upper lower limit value
ooosy™ " The process alarm upper error occurred. * Process alarm upper lower limit
H lower limit value is smaller « Use the data of before the setting. pp
o . . . value
than the lower upper limit * When data is written to multiple system " limit val
value. areas, the address with the smallest number = Lower upper limit value
* Process alarm lower upper limit
« The process alarm lower of the buffer memory area where an error |
. value
upper limit value is smaller was detected is stored.”® .
. > Lower lower limit value
than the lower lower limit
value.
An alarm has occurred.
O0O0AyL -
Refer to the alarm code list ((__3 Page 318, Section 11.7).
* The set value cannot be changed until the
control mode is determined.
) * When the setting under "Control Mode
A set value discrepancy error )
Selection" was changed:
occurred. . .
. All parameters are overwritten with
The current set value is
. defaults.
different from the set value )
. ) * When the setting under "Control Output
backed up in non-volatile ] . )
Cycle Unit Selection Setting" was changed:
*6 memory because one of the . ) ) Turn off, on, and off Set value backup
000OEy . . . Settings are overwritten with defaults for . .
following settings on Switch . o . instruction (Yn8).
) Control Output Cycle Setting", "Heating
Setting has been changed. o . .
) Control Output Cycle Setting", and "Cooling
« Control Mode Selection ) }
) Control Output Cycle Setting"; other settings
* Control Output Cycle Unit . g
. . are overwritten with backed up values.
Selection Setting ) )
) ) * When the setting under "Sampling Cycle
» Sampling Cycle Selection )
Selection" was changed:
All parameters are overwritten with
defaults.
Values setin the intelligent Set the correct values on the
function module switch setting | The RUN LED turns off, the ERR. LED turns ) ) ) )
000F intelligent function module switch

are those outside the setting
range.

on, and the module does not operate.

setting.
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*1 The address where the error occurred is stored in OO0,
Buffer memory addresses are written in decimal (Intelligent function module device (Un\GO)) in this manual. Read the

stored value in decimal and refer to the buffer memory list (5 Page 44, Section 3.5).
*2 The buffer memory areas checked are Un\GO to Un\G287. No error occurs for writes in the system area in or after

Un\G288.
*3 For the writable area in setting mode, refer to the buffer memory list ((__  Page 44, Section 3.5).
*4 "In the operation mode" refers to one of the following states.

» When Setting/operation mode instruction (Yn1) or Setting/operation mode status (Xn1) is on.
* When Setting/operation mode instruction (Yn1) turns on and off and PID continuation flag (Un\G169) is set to Continue

(1)

*5 El When an error occurs in CH1 Alert 1 mode setting (Un\G192) and CH1 Alert 2 mode setting (Un\G193), 0COy (hex)

in the buffer memory address with the smallest number "Un\G192" is stored in Error code (Un\GO).
*6 The error code for a set value discrepancy error indicates the match/no match status with the set value on Switch Setting
backed up to non-volatile memory as follows.

0 O O E.

b15b14b13b121b11b10 b9 b8:ib7 b6 b5 bd:b3 b2 b1 b0

lofofofofefo]o] [ofo] | J1]t]t]o]
) —] —
Fixed to 0 Fixed to 0 Fixed to 0 Fixed to EH
(error code)
Sampling cycle selection
0: Match
1: Mismatch
Control output cycle unit Control mode selection
switching setting 0: Match
0: Match 1: Mismatch
1: Mismatch

>
® When a value outside the setting range is written in the following buffer memory areas while in setting mode, the error m
code 4 is stored. Switching to operation mode without error reset changes the error code to 3. If this happens, take the 3
corrective action for error code 3. 8
a
[0]
Buffer memory area Buffer memory address =
Reference -
name CH1 CH2 CH3 CH4
Input range uUn\G32 Un\G64 Un\G96 uUn\G128 Page 345, Appendix 2 (12)
Alert 1 mode setting un\G192 uUn\G208 un\G224 uUn\G240
Alert 2 mode setting uUn\G193 uUn\G209 un\G225 Un\G241
Page 386, Appendix 2 (52)
Alert 3 mode setting uUn\G194 uUn\G210 Un\G226 un\G242
Alert 4 mode setting uUn\G195 un\G211 un\G227 Un\G243

@ Error code priorities are as described below.

Priority
1« F—E—6—3—7—58<24 When error codes are in the same priority level,
Higher Lower the lower error addresses are prioritized.

When a high-priority error occurs during a low-priority error, the error code of the high-priority error is written over the
error occurrence address.

® Only one error code, as dictated by error priority, is stored in Error code (Un\GO0). For that reason, when multiple errors
occur at the same time, the next error code is stored, even when the error of the stored error code is corrected. Check for
errors other than the stored error code in the parameters of other channels.
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11 .7 Alarm Code List

The following table lists alarm codes.
The alarm code is stored in all bits of Error code (Un\GO).

b15 to b12 b11 to b8 b7 to b4 b3 to b0

I I I I A | H

. ~ A ~~ A ~ J
Alarm types Alarm occurrence  An error code is

channels (1 to 4H) stored to AH when
an alarm occurs

If the lower four bits are "0001" (1y) to "1001" (9y) or "1011" (By) to "1111" (Fy), an error occurs. When an error occurs,

refer to the error code list (5 Page 315, Section 11.6).

Alarm code .
i Operation at alarm .
(hexadecimal) Cause Action
o occurrence
The temperature process * The ALM LED flashes. When Error reset instruction (Yn2) is turned
value (PV) has exceeded the | « CHO Alert occurrence flag (XnC | OFF — ON — OFF after the temperature
010Ay temperature measurement to XnF) turns on. process value (PV) has returned to the value
range that was set as the » CHO Input range upper limit (b0 | within the temperature measurement range,
input range. of Un\G5 to Un\G8) turns on. Error code (Un\GO) is cleared to 0.
The following flags and buffer memory bits that
turn on when an alarm occurs turn off
The temperature process « The ALM LED flashes. automatically when the temperature process
value (PV) is below the « CHO Alert occurrence flag (XnC | Value (PV) has returned to the value within the
020Ay temperature measurement to XnF) turns on. temperature measurement range.
range that was set as the « CHO Input range lower limit (b1 * CHO Alert occurrence flag (XnC to XnF)
input range. of Un\G5 to Un\G8) turns on. « The applicable bit (__ Page 336, Appendix
2 (3)) of CHO Alert definition (Un\G5 to
Un\G8)
* The ALM LED flashes.
+ CHO Alert occurrence flag (XnC
030A A loop disconnection has to XnF) turns on. ) ) )
H been detected. - CHO Loop disconnection When Error reset instruction (Yn2) is turned
detection (b13 of Un\GS5 to OFF — ON — OFF after a current error due to a
disconnection or output-off is restored, Error
Un\G8) turns on.
code (Un\GO) is cleared to 0.
* The HBA LED turns on. The following flags and buffer memory bits that
« CHO Alert occurrence flag (XnC
) ) turn on when an alarm occurs turn off
040Ay A heater disconnection has to XnF) turns on. automatically when the current error due to
been detected. » CHO Heater disconnection . . .
) disconnection or output-off is restored.
detection (b12 of Un\GS to » CHO Alert occurrence flag (XnC to XnF)
Un\G8) turns on.
« The applicable bit (5 Page 336, Appendix
* The HBA LED turns on. 2 (3)) of CHO Alert definition (Un\GS5 to
» CHO Alert occurrence flag (XnC
A current error at an output Un\G8)
0500A ) to XnF) turns on.
off-time has been detected. .
» CHO Output off-time current error
(b14 of Un\G5 to Un\G8) turns on.
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Alarm code .
. Operation at alarm .
(hexadecimal) Cause Action
o occurrence
* The ALM LED turns on.
« CHO Alert occurrence flag (XnC
0600AHL Alert 1 has occurred. to XnF) turns on.
+ CHO Alert 1 (b8 of Un\G5 to
Un\G8) turns on. When Error reset instruction (Yn2) is turned
* The ALM LED turns on. OFF — ON — OFF after the temperature
« CHO Alert occurrence flag (XnC | process value (PV) is restored from alert status,
070Ay Alert 2 has occurred. to XnF) turns on. Error code (Un\GO) is cleared to 0.
« CHO Alert 2 (b9 of Un\G5 to The following flags and buffer memory bits that
Un\G8) turns on. turn on when an alarm occurs turn off
« The ALM LED turns on. automatically when the temperature process
« CHIO Alert occurrence flag (XnC value (PV) is restored from alert status.
080AY Alert 3 has occurred. to XnF) turns on. + CHO Alert occurrence flag (XnC to XnF)
« CHO Alert 3 (b10 of Un\G5 to « The applicable bit ((__= Page 336, Appendix
Un\G8) turns on. 2 (3)) of CHO Alert definition (Un\G5 to
- The ALM LED turns on. Un\G8)
« CHO Alert occurrence flag (XnC
090Ay Alert 4 has occurred. to XnF) turns on.
« CHO Alert 4 (b11 of Un\G5 to
Un\G8) turns on.
* The ALM LED turns on.
« CHO Alert occurrence flag (XnC
A process alarm upper limit to XnF) turns on.
0AOAY o
alert has occurred. « CHO Process alarm upper limit
alert (b2 of Un\G5 to Un\G8) turns
on.
When Error reset instruction (Yn2) is turned
* The ALM LED turns on.
OFF — ON — OFF after the temperature
« CHO Alert occurrence flag (XnC )
. process value (PV) is restored from alert status,
A process alarm lower limit to XnF) turns on. )
0BOAY . Error code (Un\GO) is cleared to 0.
alert has occurred. » CHO Process alarm upper limit . )
The following flags and buffer memory bits that
alert (b3 of Un\G5 to Un\G8) turns
on turn on when an alarm occurs turn off
i automatically when the temperature process
* The ALM LED tumns on. value (PV) is restored from alert status.
A rate alarm upper limit alert * CHO Alert ocourrence flag (XnC + CHO Alert occurrence flag (XnC to XnF)
0COAy to XnF) turns on. . . — .
has occurred. . « The applicable bit ((__= Page 336, Appendix
« CHO Rate alarm upper limit alert o
2 (3)) of CHO Alert definition (Un\G5 to
(b4 of Un\G5 to Un\G8) turns on.
Un\G8)
* The ALM LED turns on.
« CHO Alert occurrence flag (XnC
0DOA, A rate alarm lower limit alert to XnF) turns on.

has been occurred.

» CHO Process alarm upper limit
alert (b5 of Un\G5 to Un\G8) turns
on.

*1

O represents the number of the channel (14 to 44) where the alarm occurred.
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» The error code is always given priority over the alarm code for being stored in Error code (Un\GO).
For that reason, when an alarm occurs during an error, the alarm code is not stored in Error code (Un\GO).
Further, when an error occurs during an alarm, the error code is written over the alarm code in Error code
(Un\GO).

+ Alarm priorities are as follows.

Priority
High 010Ay, 020Ay, 030Ay, 040Ay, 050AH
T
060Ay, 070Ay, 080Ay, 090A,,
T
Low

0AOA, 0BOAy, 0OCOA, ODOAY
When an alarm occurs, if its priority is the same as or higher than that of alarms already occurred, the new alarm
code is written over Error code (Un\GO).
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11.8 Check the L60TC4 Status

The error code and hardware status can be checked by selecting "Module's Detailed Information" of the L60TC4 in the
system monitor of the programming tool.

(1) Operating the programming tool

From [Diagnostics] => [System Monitor...] => "Main Block", select L60TC4 > Detaled Infarmation |.

(2) Module's Detailed Information

(a) Checking the function version and product information

The Product Information field shows the L60TC4 function version and product information.

(b) Checking the error code
The Latest Error Code field shows the error code stored in Error code (Un\GO) in the L60TCA4.

(Press  Update Error Histary | tO display the content shown under Latest Error Code as No.1.)

Module’s Detailed Information g‘
Monitor Status Module
Manitoring Model Mame Le0TCTT4
L0 Address 0o1o
Mounk Position Main block 0th slok
& Praduct Infarmation 1304100000000@ Function version
Production Number -

Module Information
Module Arcess Possible

Status of External Power Supply -

Product information

Fuse Blowin Status

Status of I/O Address Verify Agree
IiC Clear [ Hold Setting =
Maise Filker Setting

Input Type
Remote Password Setting Status -

Error Infarmation
Latest Error Code ~ Update Error History ‘
|UZBS Conkents: | The setting of the upperlower limit value output limiter or the
Clear Error History uppet/lower limit setting limiter is invalid.

Errar Clear

Error and Solution

Mo, Error Code
1 0ZES
Display Farmat 2 039z
+ HEX 3 0285 Solution: | Set the value where the upper limit walue is greater than the

snjels #010971 8ul ¥08yd gL 1L

lower limit value,
" DEC

The errar histary is sequentially displayed Fram
an old error, The latest error is displayed at
the bottom line.

Stop Monitor Close
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(3) Hardware information

On the "Module's Detailed Information" window, click  Hjw Information | .

(a) H/W LED information

The following information is displayed.

Item Value Condition for 0001

RUN Operating normally (same as the RUN LED)

DATA ERR A write data error has occurred

CHO RUN PID control is being run

CHO ALM1 Alert 1 is on

CHO ALM2 - 0000y off Alert 2 is on

CcHO ALM3 - 0001: on Alert 3 is on

CHO ALM4 Alert 4 is on

CHO LBA A loop disconnection has been detected

CHO HBA A heater disconnection has been detected (the
L60TCTT4BW and L60TCRT4BW only)

H/W ERR A hardware error has occurred

(b) H/W switch information

The setting status of the intelligent function module switch setting is displayed.

Item Intelligent function module switch setting Value
HOLD/CLR Switch 1: Output Setting at CPU Stop Error
CTRL MODE Switch 2: Control Mode Selection

SW3

Switch 3:

« Setting Change Rate Limiter Setting

+ Control Output Cycle Unit Selection Setting
* Output Setting at CPU Stop Error

* Auto-setting at Input Range Change

» Sampling Cycle Selection

[ Refer to Page 108, Section 7.2

H/W Information @

Monitar Status

| 3
m Monitaring

Module
Product

Model Name LEOTCTT4 Information

Display Format

130410000000000-4

FHES O
Hj%¢ LED InFormation H/W S\ Information
Itern Walug Tkem Walug Ttem Valug Ttem Walue

RUN o001 HOLDCLR aooo
DATA ERR aoni Hjw ERR aooa CTRL MODE 0000
H1 RUN Q000 CH3 RUM 0000 SW3 0000
CH1 ALML 0000 CH3 ALM1 0000 - 0000
CH1 ALMZ 0o0oo CH3 ALMZ 00oo 0000
CH1 ALMG aoao ZH3 ALMZ aoan

CH1 ALM4 anoo CH3 ALM4 aooa

H1 LBEA Qooo CH3 LBA 0000

_H2 RUN aoao “H4 RUN aoan

CHZ ALMIL aoao ZH4 ALMI aoan

CHZ ALMZ anoo CH4 ALMZ aooa

CHZ ALM3 0000 CH4 ALMZ 0000

CHZ ALM4 0o0oo CH4 ALM4 00oo

_HZ LBA aoao _H4 LBA aoaon

Stop Monitar

Close
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APPENDICES

Appendix 1 Details of /0 Signals

The following section describes the details of the L60TC4 1/O signals toward the CPU module. The I/O numbers (X/Y)
described in Appendix 1 is for the case when the start I/O number of the L60TC4 is set to 0.

Appendix 1.1 Input signal

(1) Module READY flag (Xn0)

This flag turns on to indicate that the preparation for the L60TC4 is completed when the module is turned on from
off or when the CPU module's reset is released.

Make sure that this flag is on when reading/writing data from/in the buffer memory of the L60TC4 from the CPU
module. The following shows an example of a program. (In the following example, the start /O number of the
L60TC4 is set to 10.)

Write

instruction
X10
t {ToP H1 H22 K100 K1

—|;Used as buffer memory read/write interlock.

If the watchdog timer error is detected, this flag turns off. The L60TC4 stops controlling the temperature and the
transistor output turns off. (The RUN LED turns off and ERR. LED turns on.)

jeubis induj °| xipuaddy

sjeubis O/l Jo siieseq | xipuaddy
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(2) Setting/operation mode status (Xn1)

This signal turns on at the operation mode, off at the setting mode.

Setting/operation mode OFF - s
instruction (Yn1)

Setting/operation mode OFF
status (Xn1)

Setting mode at Operation mode Setting mode
Mode transition power-ON (during operation) (after operation)

During mode shift processingo During mode shift processinge

Lv_

***** » Executed by the L60TC4

(a) Precautions during the mode shifting

The mode shifting means the following timings.
» From Setting/operation mode instruction (Yn1) OFF — ON to Setting/operation mode status (Xn1) ON

(above figure @)
» From Setting/operation mode instruction (Yn1) ON — OFF to Setting/operation mode status (Xn1) OFF

(above figure @)
During the mode shifting, do not change the set values. If the set values are changed during the mode shifting,
the module operation cannot be guaranteed. Use Setting/operation mode status (Xn1) as an interlock condition
for Setting/operation mode instruction (Yn1) when changing the setting.

Point/’

The conditions whether to perform the temperature judgment, PID control, and alert judgment by the L60TC4 differ among
the following timings.

» Setting mode at power-ON

» Operation mode (in operation)

+ Setting mode (after operation)
For each detail on the temperature judgment, PID control, and alert judgment, refer to the following.

« Temperature judgment: [~ 5 Page 336, Appendix 2 (3)

+ PID control: [~ Page 134, Section 8.2.3 (6)

+ Alert judgment: [ Page 166, Section 8.2.11 (5)
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(3) Error occurrence flag (Xn2)
This flag turns on when errors other than a hardware error occur.
After an error occurs and the error code is stored in Error code (Un\GO0), this flag turns on.
Errors occur under the following conditions.
* When data is set in the buffer memory of the system area
* When the setting of the area which can be written only during the setting mode (Setting/operation mode
status (Xn1): OFF) is changed during the operation mode (Setting/operation mode status (Xn1): ON)
(_=Page 324, Appendix 1.1 (2))
* When the data which cannot be set is set
» When the setting of the buffer memory is changed during the default setting registration ([_5 Page 332,
Appendix 1.2 (5))
» When the current set value and the set value backed up in the non-volatile memory are different due to the
change on Switch Setting.

OFF ’/"’

Error flag (Xn2)

Error code OH >< Error code >< OH

(Un\GO)

Error reset instruction (Yn2) OFF }x'

————— » Executed by the L60TC4

(4) Hardware error flag (Xn3)

This flag turns on when hardware error occurs in the L60TC4.

325

jeubis induj °| xipuaddy

sjeubis O/l Jo siieseq | xipuaddy




326

(5) CHO Auto tuning status (Xn4 to Xn7)

This signal turns on when auto tuning of each channel is set by the user or when the L60TC4 performs self-

tuning.
Auto tuning status
Heating-
Channel Standard . . ON/OFF status
cooling Mix control
control
control
CH1 Xn4 Xn4 Xn4
> ON: The auto tuning/self-tuning is being
CH2 Xn5 Xn5 Xn5 performed.
CH3 Xn6 Xn61 Xn6 OFF: The auto tuning/self-tuning is not being
CH4 Xn7 Xn7"! Xn7 performed or is completed.
*1

Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to
[ 5 Page 127, Section 8.2.1 (3).

Available only under the mix control (expanded mode). For details on the expanded mode, refer to [~ Page 127,
Section 8.2.1 (3).

*2

(a) Performing auto tuning

To perform auto tuning, turn CHO Auto turning instruction (Yn4 to Yn7) on from off.
While auto tuning is in process, this signal is on, and turns off at the completion of the auto tuning.

ON
CHO Auto tuning instruction _OFF [y, v

(Yn4 to Yn7) ;
! ON
N i i

CHO Auto tuning status ~_ OFF Buringiautoliuning il
(Xn4 to Xn7)
— Executed in a program

fffff » Executed by the L60TC4

For details on the auto tuning function, refer to the following.
[ Page 141, Section 8.2.7

(b) Self-tuning

This signal turns on when self-tuning starts. This signal automatically turns off at the completion of the self-
tuning.

Set a self-tuning option in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670). (= Page 399,
Appendix 2 (72)) Self-tuning can be executed only in the standard control.
For details on the self-tuning function, refer to the following.

[ 7 Page 175, Section 8.2.15
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(6) Back-up of the set value completion flag (Xn8)
Turning Set value backup instruction (Yn8) on from off starts the writing of the buffer memory data to the non-
volatile memory. After the data writing is completed, this flag turns on. Turning Set value backup instruction (Yn8)
off from on also turns off this flag.

ON
Setting value backup instruction g ~ "
(Yn8) R
Execution status of Before write to ')\ During write to Completion of write to
Non-volatile memory memory N memory
memory write /" ON) ! A
i

\
~

Setting value backup OFF
completion flag (Xn8)

—» Executed in a program
***** ¥ Executed by the L60TC4

For details on the data writing to the non-volatile memory, refer to the following.
[ 5 Page 235, Section 8.3.4

(7) Default value write completion flag (Xn9)
Turning Default setting registration instruction (Yn9) on from off starts the writing of the default value of the
L60TC4 to the buffer memory. After the data writing is completed, this flag turns on. Turning Default setting
registration instruction (Yn9) off from on also turns off this flag.

—» Executed in a program
- --- % Executed by the L60TC4

ON
Default setting registration instruction L. -
(Yn9) OFF \ (’ ‘
‘l I
. \ [ > >
Buffer memory Usevra?Sétlng \‘><\ \ | Default value o3
E ] gs
v« ON [\ aa
AN N X X
Default value write completion flag OFF B 4 N S
(Xn9) During default setting 5o
registration i %
¢ o
S =
o O
@
«Q
]
QL
(7]

(a) Unused channel
For unused channels (which temperature sensors are not connected to), CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) must be set to Unused (1) after the completion of the writing of the
default value.
If not, ALM LED blinks.
For details on the unused channel setting, refer to the following.

[ 5 Page 106, Section 6.6
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(8) Back-up of the set value fail flag (XnA)

Turning Set value backup instruction (Yn8) on from off starts the writing of the buffer memory data to the non-
volatile memory. This flag turns on when the writing failed.

ON
A
Setting value backup instruction OFF ('y )
(Yn8) During write @ "’
Setting value backup FE to memory =M
completion flag 0 ONJ /
(Xn8) ‘
Setting value backup OFF :
failure flag During write
(XnA) to memory | Error detection of write to memory

—» Executed in a program
fffff » Executed by the L60TC4

After the data writing is completed properly, this flag turns off.
For details on the data writing to the non-volatile memory, refer to the following.

[ 7 Page 235, Section 8.3.4

Point />

After Set value backup instruction (Yn8) is turned on from off, make sure that this flag is off. Then turn Set value backup
instruction (Yn8) off from on . If Set value backup instruction (Yn8) is turned off from on while this flag is on, the L60TC4
operates with the default value since the data in the buffer memory is undefined. Likewise, if the power supply is turned on
from off or the CPU module is released from the reset status while this flag is on, the L60TC4 operates with the default value
since the data in the buffer memory is undefined.

(9) Setting change completion flag (XnB)

Turning Setting change instruction (YnB) on from off during the setting mode (Setting/operation mode status
(Xn1): OFF) reflects the set contents of each buffer memory to the control. After the data is reflected, this flag
turns on. Turning Setting change instruction (YnB) off from on also turns off this flag.

ON
Setting change instruction M /’t
.(YnB) . ON
Setting (_:hange OFF . \_-’l
completion flag

(XnB)
— Executed in a program
fffff » Executed by the L60TC4

This flag can be used as an interlock condition for Setting/operation mode instruction (Yn1).
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(10)CHO Alert occurrence flag (XnC to XnF)
When an alert occurs, the alert definition is stored in CHO Alert definition (Un\G5 to Un\G8), and this flag turns
on.
For conditions where this flag turns off, refer to the following.
[ Z Page 166, Section 8.2.11 (6)
The following table lists the partucular flag and buffer memory addresses of alert definitions for each channel.

Alert occurrence CHO Alert definition (buffer memory
Channel ON/OFF status .
flag address)([_ = Page 336, Appendix 2 (3))
CH1 XnC Un\G5
CH2 XnD OFF: Alert does not Un\G6
occur.
CH3 XnE ON: Alert occurs. un\G7
CH4 XnF Un\G8

El Time chart for CH1

ON
A
CH1 Alert occurrence flag OFF § -Y
(XnC) :
CH?1 Alert definition \
(Un\G5) 0 ><Detected alert data

fffff » Executed by the L60TC4

jeubis induj °| xipuaddy
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Appendix 1.2  oOutput signal

(1) Setting/operation mode instruction (Yn1)

Use this signal to select the setting mode or the operation mode.
» OFF: Setting mode
* ON: Operation mode

Some buffer memory areas can be set only in the setting mode.

(a) Buffer memory areas that can be set only in the setting mode

The following settings can be changed only when Setting/operation mode instruction (Yn1) is off. If the settings
are changed in the operation mode, a write data error (error code: 0000 3}) occurs.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Input range Un\G32 un\G64 Un\G96 uUn\G128 Page 345, Appendix 2 (12)
Resolution of the manipulated value for
: P Un\G181 Page 384, Appendix 2 (48)
output with another analog module
CHO Alert 1 mode setting uUn\G192 Un\G208 un\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 386, Appendix 2 (52)
CHO Alert 3 mode setting Un\G194 un\G210 un\G226 un\G242
CHO Alert 4 mode setting Un\G195 Un\G211 uUn\G227 Un\G243

CHO Process alarm alert output

] ) Un\G196 Un\G212 Un\G228 Un\G244 Page 387, Appendix 2 (53)
enable/disable setting
CHO Process alarm lower lower limit value | Un\G197 un\G213 Un\G229 Un\G245
CHO Process alarm lower upper limit value | Un\G198 un\G214 un\G230 Un\G246
Page 388, Appendix 2 (54)
CHO Process alarm upper lower limit value | Un\G199 Un\G215 Un\G231 un\G247
CHO Process alarm upper upper limit value | Un\G200 uUn\G216 Un\G232 Un\G248
CHO Rate alarm alert output enable/disable
setting P Un\G201 un\G217 un\G233 uUn\G249 Page 389, Appendix 2 (55)
CHO Rate alarm alert detection cycle uUn\G202 uUn\G218 Un\G234 Un\G250 Page 389, Appendix 2 (56)
CHO Rate alarm upper limit value Un\G203 uUn\G219 Un\G235 Un\G251
Page 390, Appendix 2 (57)
CHO Rate alarm lower limit value uUn\G204 uUn\G220 Un\G236 Un\G252
CTO CT selection Un\G272 to Un\G279 (set for each current sensor (CT)) Page 392, Appendix 2 (60)
CHO 2-point sensor compensation offset
P P Un\G544 Un\G576 uUn\G608 uUn\G640 Page 394, Appendix 2 (63)
value (measured value)
CHO 2-point sensor compensation offset )
) Un\G545 Un\G577 Un\G609 Un\G641 Page 394, Appendix 2 (64)
value (compensation value)
CHO 2-point sensor compensation gain
P P g Un\G546 Un\G578 Un\G610 Un\G642 Page 395, Appendix 2 (65)
value (measured value)
CHO 2-point sensor compensation gain
P _ P g Un\G547 Un\G579 Un\G611 Un\G643 Page 395, Appendix 2 (66)
value (compensation value)
CHO 2-point sensor compensation offset
P P Un\G548 Un\G580 Un\G612 Un\G644 Page 396, Appendix 2 (67)
latch request
CHO 2-point sensor compensation gain
P P 9 Un\G550 Un\G582 Un\G614 Un\G646 Page 397, Appendix 2 (69)
latch request
Conversion enable/disable setting Un\G693 Page 402, Appendix 2 (75)
Cooling method setting uUn\G719 Page 404, Appendix 2 (77)
CHO Process value (PV) scaling function )
Un\G725 Un\G741 Un\G757 Un\G773 Page 405, Appendix 2 (80)

enable/disable setting
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Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Process value (PV) scaling lower limit
value Un\G726 Un\G742 Un\G758 Un\G774
CROP oo (PV ; — Page 406, Appendix 2 (81)
rocess value (PV) scaling upper fimit |, \ 757 Un\G743 Un\G759 Un\G775
value
CHO Derivative action selection Un\G729 Un\G745 uUn\G761 un\G777 Page 407, Appendix 2 (83)
CHO Simultaneous temperature rise group )
setting Un\G730 Un\G746 Un\G762 Un\G778 Page 407, Appendix 2 (84)
i
CHO Setting change rate limiter unit time
setting 9 9 Un\G735 Un\G751 un\G767 un\G783 Page 411, Appendix 2 (89)
Peak current suppression control group )
) un\G784 Page 412, Appendix 2 (90)
setting
Sensor compensation function selection Un\G785 Page 413, Appendix 2 (91)

(2) Error reset instruction (Yn2)
Use this signal to turn off Error occurrence flag (Xn2) and to reset Error code (Un\GO). For the method to reset an

error, refer to Error occurrence flag (Xn2). (s Page 325, Appendix 1.1 (3))

(3) CHO Auto tuning instruction (Yn4 to Yn7)

Use this signal to start auto tuning. Turning this signal on from off starts auto tuning and turns on CHO Auto
tuning status (Xn4 to Xn7). After auto tuning is completed, CHO Auto tuning status (Xn4 to Xn7) turns off.

Keep this instruction ON during auto tuning and turn it off from on at the completion of the auto tuning. If this
instruction is turned off from on during auto tuning, the auto tuning stops. If the auto tuning stops, PID constants in
the buffer memory do not change.

Point/

@ |f proportional band (P)/heating proportional band (Ph) is set to 0, auto tuning cannot be performed. ([__= Page 355,
Appendix 2 (15))

@ |[f Setting/operation mode instruction (Yn1) is turned off from on and the operation status shifts to the setting mode during
auto tuning, the auto tuning stops. After that, even if Setting/operation mode instruction (Yn1) is turned on from off and
the the operation status shifts back to the operation mode, the auto tuning does not resume. To resume the auto tuning,
turn Auto tuning instruction (Yn4 to Yn7) off from on, and turn it on from off again.

jeubis indino z'| xipuaddy
sleubis O/l Jo siiele@ | xipuaddy

For details on the auto tuning function, refer to the following.
[ 5 Page 141, Section 8.2.7
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(4) Set value backup instruction (Yn8)
Use this signal to write the buffer memory data to the non-volatile memory. Turning this instruction on from off
starts the data writing to the non-volatile memory.
For the buffer memory areas whose data is to be backed up, refer to the following.

[ 7 Page 44, Section 3.5

(a) When data writing to the non-volatile memory has completed normally

Back-up of the set value completion flag (Xn8) turns on.

(b) When data writing to the non-volatile memory has not completed normally

Back-up of the set value fail flag (XnA) turns on. When Back-up of the set value fail flag (XnA) turns on, turn Set
value backup instruction (Yn8) on from off to write the data to the non-volatile memory again.

(c) Timings when this instruction cannot be received
In the following timings, this instruction cannot be received.
* 1: While PID constants are written after auto tuning
» 2: While PID constants are read from the non-volatile memory
+ 3: While a setting error is occurring
* 4: While a setting is being changed by Setting change instruction (YnB)
For 1 to 3 above, turn this instruction on from off after each condition is resolved. For 4, the data writing to the
non-volatile memory automatically starts after the condition is resolved.
For details on the data writing to the non-volatile memory, refer to the following.

[ Page 235, Section 8.3.4

(5) Default setting registration instruction (Yn9)

Use this signal to set data in the buffer memory or the non-volatile memory back to the default value.
Turning this instruction on from off starts the writing of the default value of the L60TC4 to the buffer memory.
After the data writing is completed, Default value write completion flag (Xn9) turns on.

(a) When Setting/operation mode status (Xn1) is on (in operation mode)

Turning this instruction on from off does not set data back to the default value. Turn on this instruction when
Setting/operation mode status (Xn1) is off (in the setting mode).

(6) Setting change instruction (YnB)
Use this instruction to confirm the set value of the buffer memory (the buffer memory areas that can be set only in
the setting mode (Setting/operation mode status (Xn1): OFF). (_ = Page 330, Appendix 1.2 (1))

(a) Reflection of set value
Even though the set values are written into the buffer memory, they cannot be reflected to the L60TC4's
operation immediately. To confirm the set values, turn this instruction OFF — ON — OFF after the set values
are written into the buffer memory. Doing so lets the L60TC4 operate according to the setting in each buffer
memory area.
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(7) CHO PID control forced stop instruction (YnC to YnF)

Use this signal to temporarily stop PID control forcibly.

(a) Mode when PID control stops
The mode depends on the setting of CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129).
For details on CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129), refer to the following.
[~ 5 Page 353, Appendix 2 (13)

jeubis indino z'| xipuaddy
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Appendix 2 Details of the Buffer Memory

This chapter describes details on the buffer memory of the L60TC4.

Point/

For buffer memory areas indicated with the icons and , or with (il , the following terms are used,

unless otherwise specified.

* Proportional band (P): includes heating proportional band (Ph) and cooling proportional band (Pc)

* Manipulated value (MV): includes manipulated value for heating (MVh) and manipulated value for cooling (MVc).

+ Transistor output: includes heating transistor output and cooling transistor output
« Control output cycle: includes heating control output cycle and cooling control output cycle

(1) Error code (Un\G0) 2D

An error code or alarm code is stored in this buffer memory area.

For error codes and alarm codes, refer to the following.
[ 7 Page 315, Section 11.6, Page 318, Section 11.7

(2) CHO Decimal point position (Un\G1 to Un\G4)

According to the setting of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128), the decimal point position
applicable in the following buffer memory areas is stored in this buffer memory area.

Buffer memory area name

Buffer memory address

Reference

CH1 CH2 CH3 CH4
Page 338, Appendix 2
CHO Temperature process value (PV) un\G9 Un\G10 Un\G11 Un\G12 @)
Page 354, Appendix 2
CHO Set value (SV) setting Un\G34 Un\G66 Un\Go8 UnG130 (149) PP
CHO Alert set value 1 Un\G38 Un\G70 Un\G102 Un\G134
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135 Page 358, Appendix 2
CHO Alert set value 3 Un\G40 Un\G72 Un\G104 Un\G136 (18)
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 Un\G137
P 370, A dix 2
CHO AT bias setting Un\G53 Un\G85 UnMG117 Un\G149 (;ge ppendix
CHO Upper limit setting limiter Un\G55 Un\G87 Un\G119 Un\G151 Page 372, Appendix 2
CHO Lower limit setting limiter Un\G56 Un\G8s Un\G120 Un\G152 (31)
P 375, A dix 2
CHOI Loop disconnection detection dead band | Un\G60 Un\Go2 Un\G124 Un\G156 (;‘Se ppendix
CHO Process alarm lower lower limit value Un\G197 Un\G213 Un\G229 Un\G245
CHO Process alarm lower upper limit value Un\G198 Un\G214 Un\G230 Un\G246 Page 388, Appendix 2
CHO Process alarm upper lower limit value Un\G199 uUn\G215 Un\G231 un\G247 (54)
CHO Process alarm upper upper limit value Un\G200 Un\G216 Un\G232 Un\G248
CHO Rate alarm upper limit value Un\G203 Un\G219 Un\G235 Un\G251 Page 390, Appendix 2
CHO Rate alarm lower limit value Un\G204 Un\G220 Un\G236 Un\G252 (57)
CHO 2-point ti ffset P 394, A dix 2
point sensor compensation ofise Un\G544 Un\G576 Un\G608 Un\G640 age ppendix
value (measured value) (63)
CHO 2-point sensor compensation offset Page 394, Appendix 2
Un\G545 Un\G577 Un\G609 Un\G641

value (compensation value)

(64)
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Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO 2-point ti i | P 395, A dix 2
point sensor compensation gain value Un\G546 Un\G578 Un\G610 Un\G642 age ppendix
(measured value) (65)
CHO 2-point ti i | P 395, A dix 2
pom. sensor compensation gain value Un\G547 Un\G579 Un\G611 Un\G643 age ppendix
(compensation value) (66)
CHO Simultaneous temperature rise gradient Page 408, Appendix 2
data Un\G731 Un\G747 Un\G763 Un\G779 (85)

Stored values differ depending on the setting in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).

Setting of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) A
Stored value Setting contents
((_=Page 345, Appendix 2 (12))
Resolution is 1. 0 Nothing after decimal point
Resolution is 0.1. 1 First decimal place

Aiowap\ Jayng ay} jo s|ieleq g Xipuaddy
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(3) CHO Alert definition (Un\G5 to Un\G8) s

Bits corresponding to alerts detected in each channel become 1.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

ol [ [ [ [ [ JoJof [ [ [ [ [ ]
- ——
Bit data b15 are Bit data from b7 to
fixed to 0. b2 are fixed to 0.
Target bit number Flag name Alert definition

Temperature process value (PV) has exceeded the temperature

336

b0 CHO Input range upper limit o
measurement range ' of the set input range.
o Temperature process value (PV) has fallen below the temperature
b1 CHO Input range lower limit . .
measurement range ' of the set input range.
. Temperature process value (PV) has reached the process alarm upper
b2 CHO Process alarm upper limit o
upper limit value or more.
. Temperature process value (PV) has reached the process alarm lower
b3 CHO Process alarm lower limit L
lower limit value or lower.
. The variation of temperature process value (PV) has reached the rate
b4 CHO Rate alarm upper limit .
alarm upper limit value or more.
. The variation of temperature process value (PV) has reached the rate
b5 CHO Rate alarm lower limit L
alarm lower limit value or lower.
b6 to b7 — (fixed to 0) — (Unused)
b8 CHO Alert 1 Alert 1 has occurred. (5 Page 157, Section 8.2.11)
b9 CHO Alert 2 Alert 2 has occurred. (__ 5 Page 157, Section 8.2.11)
b10 CHO Alert 3 Alert 3 has occurred. (__3 Page 157, Section 8.2.11)
b11 CHO Alert 4 Alert 4 has occurred. ((__3 Page 157, Section 8.2.11)
b12 CHO Heater disconnection detection | Heater disconnection has been detected. ([__5 Page 215, Section 8.2.24)
b13 CHO Loop disconnection detection | Loop disconnection has been detected. ([_ 5 Page 204, Section 8.2.19)
b14 CHO Output off-time current error Output off-time current error has been detected. ([_ 5 Page 220, Section
8.2.25)
b15 — (fixed to 0) — (Unused)
*1 For the temperature measurement range, refer to Page 337, Appendix 2 (3) (a).
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(a) Temperature measurement range
The temperature measurement range is as follows.
* Input range lower limit - 5% of full scale to Input range upper limit + 5% of full scale
El A calculation example when CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38
(temperature measurement range: -200.0 to 400.0°C)

* Input range lower limit - 5% of full scale = -200 - ((400.0 - (-200.0)) x 0.05) = -230.0

* Input range upper limit + 5% of full scale = 400 + ((400.0 - (-200.0)) x 0.05) = 430.0
Therefore, the temperature measurement range is -230.0 to 430.0°C.
The L60TC4 checks whether the input temperature is in temperature measurement range of the input range.
When the input temperature is out of the temperature measurement range, CHO Input range upper limit (b0 of
Un\G5 to Un\G8), or CHO Input range lower limit (b1 of Un\G5 to Un\G8) becomes 1 (ON). The conditions
which the L60TC4 uses to judge whether the measured temperature is within the temperature measurement

range differ depending on the following settings.
- Setting/operation mode instruction (Yn1) ((__3 Page 330, Appendix 1.2 (1))
« PID continuation flag (Un\G169) (= Page 381, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ([_5 Page 333, Appendix 1.2 (7))
+ CHIO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([~ = Page 353, Appendix 2 (13))

Point />

The following table lists the conditions whether to perform the temperature judgment.

O: Executed x: Not executed

Setting/operation PID CHO PID control CHO Stop mode setting
. . i . . . Temperature
mode instruction continuation | forced stop instruction (Un\G33, Un\G65, ‘udament
. u
(Yn1) 1 flag (Un\G169) (YnC to YnF) Un\G97, Un\G129) —

Stop (0) x Z
. . ©
Setting mode at Stop (0)/Continue OFE/ON Monitor (1) o o}
power-ON (1) S
Alert (2) @) N
o
OFF Stop (0)/Monitor (1)/Alert (2) @) g,
Operation mode Stop (0)/Continue Stop (0) x f
(in operation) (1) ON Monitor (1) O §
Alert (2) o) %
Stop (0) x %
Stop (0) OFF/ON Monitor (1) O 3
Alert (2) o =

Setting mode OFF Stop (0)/Monitor (1)/Alert (2) o

(after operation) P
Stop (0) x
Continue (1)
ON Monitor (1) (@)
Alert (2) O
*1 Refer to [ 5 Page 324, Appendix 1.1 (2) for each timing.
If CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) is set to Disable (1), temperature judgment is not
executed even though the condition above is satisfied. ((_=  Page 376, Appendix 2 (35))
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(4) CHO Temperature process value (PV) (Un\G9 to Un\G12) i

The detected temperature value where sensor correction is performed is stored in this buffer memory area.
The value to be stored differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
((Z_= " Page 334, Appendix 2 (2))

* No decimal place (0): Stored as it is.

» One decimal place (1): Stored after a multiplication by 10.

Point/

When value measured by a temperature sensor exceeds the temperature measurement range, the following value is stored.
» When measured value exceeds temperature measurement range: Input range upper limit + 5% of full scale
* When measured value falls below temperature measurement range: Input range lower limit - 5% of full scale
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(5) CHO Manipulated value (MV) (Un\G13 to Un\G16) g
CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16) Gl
CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707)

The result of PID operation based on temperature process value (PV) is stored in these buffer memory areas.
The area Un\G13 to Un\G16 are used for heating in the case of the heating-cooling control. The following table
lists the range of values to be stored.

Store description Store range in control Stored value when control stops
Manipulated value (MV) -50 to 1050 (-5% to 105.0%) -50 (-5.0%)
Manipulated value for heating (MVh)

0 to 1050 (0.0% to 105.0%) -50 (-5.0%)
Manipulated value for cooling (MVc)

However, values are output in the range of 0% to 100%. For 0% or less and 100% or more, refer to the following.
* For 0% or less: 0%
* For 100% or more: 100%

(a) Manipulated value (MV) and control output cycle

* Manipulated value (MV) indicates ON time of CHO Control output cycle setting (Un\G47, Un\G79,
Un\G111, Un\G143) in percentage. ((_ 5 Page 364, Appendix 2 (23))

* Manipulated value for heating (MVh) indicates ON time of CHO Heating control output cycle setting
(Un\G47, Un\G79, Un\G111, Un\G143) in percentage. ((_ > Page 364, Appendix 2 (23))

* Manipulated value for cooling (MVc) indicates ON time of CHO Cooling control output cycle setting
(Un\G722, Un\G738, Un\G754, Un\G770) in percentage. ({_ > Page 364, Appendix 2 (23))
El When 600 (60.0%) is stored in CHO Manipulated value (MV) (Un\G13 to Un\G16) and the value of

the buffer memory is set as shown in the following.

» CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143): 30s
ON time of transistor output = Control output cycle setting (s) x Manipulated value (MV) (%) = 30 x 0.6 =
18 (s)
ON time of transistor output is 18s.
Transistor output is pulse of ON for 18s, OFF for 12s.

18s (60%) 12s (40%)
ON

A A

Aiowap\ Jayng ay} jo s|ieleq g Xipuaddy

Transistor output OFF Y

30s
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(6) CHO Temperature rise judgment flag (Un\G17 to Un\G20) 2 i

This flag is for checking whether the temperature process value (PV) is in the temperature rise completion range
or not.
The following values are stored in this buffer memory area.

* 0: Out of temperature rise completion range

» 1: Within temperature rise completion range
When the temperature process value (PV) stays in the temperature rise completion range during the set
temperature rise completion soak time, 1 is stored in this buffer memory area, which is within temperature rise
completion range (1).

Temperature
process value (PV) CHO Temperature rise judgment flag
4 (Un\G17 to Un\G20) turns to Within
) temperature rise completion range (1)
Temperature rise at this point.
_completionrange 7 N4 ; /
Set value i /\é\
(SV) NS
T : » Time
[ E—

Temperature rise completion soak time setting
(Un\G168)

Set the temperature rise completion range and temperature rise completion soak time in the following buffer
memory areas.

 Temperature rise completion range setting (Un\G167) ([_ > Page 380, Appendix 2 (41))

+ Temperature rise completion soak time setting (Un\G168) ([_ 5 Page 381, Appendix 2 (42))
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(7) CHO Transistor output flag (Un\G21 to Un\G24)
CHO Heating transistor output flag (Un\G21 to Un\G24)
CHO Cooling transistor output flag (Un\G712 to Un\G715)

ON/OFF status of transistor output and ON delay output are stored in these flags. In the heating-cooling control,
ON/OFF status of transistor output/ON delay output for heating are stored in Un\G21 to Un\G24.

« OFF: 0
« ON: 1 A

b15 to b9 b8 b7 to b1 b0

[oJofoJofoJoJo] ToJofofoJofoJo] ]

N J A \_ J

'S 'S
Bit data from b15 to Bit data from b7 to )
b9 are fixed to 0. b1 are fixed to 0. Transistor output flag

ON delay output flag

(a) Relationship with ON delay output flag

Relationship between Transistor output flag and ON delay output flag is shown in the following.

1 ON |
i
i
Transistor i
output flag i
OFF |
E Transistor output monitor {ON
! ON delay time setting
1 (Un\G175)
ON delay H—P
output flag !
OFF !

Transistor output monitor ON delay time setting (Un\G175) enables setting considering delay time
(response/scan time delay) of actual transistor output. ([_ 5 Page 382, Appendix 2 (45)) By monitoring the ON
delay output flag and external output on the program, disconnection of external output can be judged.

For details on the ON delay output function, refer to the following.

[ 7 Page 174, Section 8.2.14

Aiowap\ Jayng ay} jo s|ieleq g Xipuaddy
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(8) CHO Set value (SV) monitor (Un\G25 to Un\G28) ey B
Set value (SV) of each time unit set in CHO Setting change rate limiter time unit setting (Un\G735, Un\G751,

Un\G767, Un\G783) is stored in this buffer memory area. ((_ Page 411, Appendix 2 (89))
The set value (SV) can be monitored in real time.

(9) Cold junction temperature process value (Un\G29) i

The measured temperature of cold junction temperature compensation resistor is stored in this buffer memory
area.
Values to be stored are within 0 to 55°C.

(a) Usable modules
+ L6OTCTT4
+ LBOTCTT4BW

(10)MAN mode shift completion flag (Un\G30)

This flag is for checking completion of the mode shift when shifting AUTO (auto) mode to MAN (manual) mode.
The following values are stored in this buffer memory area.

* 0: MAN mode shift uncompleted

* 1: MAN mode shift completed

The following figure shows bits of the buffer memory area that correspond to each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJoJoJoJoJoJoJoJoJ]oT]oT]o [cH4[CH3[CH2[CH1]

Bit data from b15 to b4 are fixed to 0.

When shift to MAN mode is completed, bits corresponding to appropriate channel become MAN mode shift
completed (1).

(a) How to shift the mode
Shift the mode in the following buffer memory area.
- CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) ([_ Page 367, Appendix 2 (26))

(b) Setting manipulated value (MV) in MAN mode
Set the manipulated value (MV) in the following buffer memory area.

+ CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147) ([_ = Page 368, Appendix 2 (27))
Set the manipulated value (MV) after confirming MAN mode shift completion flag (Un\G30) has become MAN
mode shift completed (1).
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(11)Memory of PID constants read/write completion flag (Un\G31)

This flag is for showing whether the settings of the following buffer memory areas are completed or not.

« CHO Memory of PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158)([_ 5 Page 377,
Appendix 2 (36))
« CHO Automatic backup setting after auto tuning of PID constants (Un\G63, Un\G95, Un\G127,

Un\G159)([__= Page 378, Appendix 2 (37))

(a) Correspondence between each bit and flag

The following table lists flags correspond to bits of this buffer memory area. A
Bit number Flag description Bit number Flag description

b0 CH1 Read completion flag b8 CH1 Read failure flag

b1 CH2 Read completion flag b9 CH2 Read failure flag

b2 CH3 Read completion flag b10 CH3 Read failure flag

b3 CH4 Read completion flag b11 CH4 Read failure flag

b4 CH1 Write completion flag b12 CH1 Write failure flag

b5 CH2 Write completion flag b13 CH2 Write failure flag

b6 CH3 Write completion flag b14 CH3 Write failure flag

b7 CH4 Write completion flag b15 CH4 Write failure flag

(b) ON/OFF timing for CHOO Memory of PID constants read instruction (Un\G62, Un\G94,

Un\G126, Un\G158) (._=Page 377, Appendix 2 (36))

The following figure shows the ON/OFF timing of this flag for CHO Memory of PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158). (For CH1)

CH1 M 's PID tant
e D T T X XTI XD

(Un\G62) . ON

CH1 Read completion flag OFF - \ & el :‘

(b0 of Un\G31) T oN
A| <l
V\

A}
Read completion Read failure Read completion

77777 » Executed by the L60TC4

CH1 Read failure flag OFF
(b8 of Un\G31)

When the data reading from the non-volatile memory is completed normally, CHO Read completion flag (b0 to
b3 of Un\G31) of the corresponding channel turns on.

CHO Read completion flag (b0 to b3 of Un\G31) turns off when CHO Memory of PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158) is turned off from on.

Klowsy\ Jeyng a8y Jo sjieleq g xipuaddy

When the data reading from the non-volatile memory fails, CHO Read failure flag (b8 to b11 of Un\G31) of the
corresponding channel turns on and the L60TC4 operates with PID constants before the data reading. (The
LED status remains.)

CHO Read failure flag (b8 to b11 of Un\G31) turns off when the data reading of the corresponding channel is
completed normally.

When the data reading fails, try again by turning CHO Memory of PID constants read instruction (Un\G62,
Un\G94, Un\G126, Un\G158) ON — OFF — ON.
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(c) ON/OFF timing for CHOO Automatic backup setting after auto tuning of PID constants

(Un\G63, Un\G95, Un\G127, Un\G159) ([~ Page 378, Appendix 2 (37))

The following figure shows ON/OFF timing of this flag for CHO Automatic backup setting after auto tuning of
PID constants (Un\G63, Un\G95, Un\G127, Un\G159). (For CH1)

ON

OFF . 7

CH1 Automatic backup setting after ! \

auto tuning of PID constants D<1 “\ 0 ><1 \%\ 0

CH1 Auto tuning status (Xn4)

(Un\G63) N ON | v
CH1 Write completion flag OFF \ P h
(b4 of Un\G31) onJ /
CH1 Write failure flag OFF g |
(b12 of Un\G31) Auto tuning completion Auto tuning completion
(Write failure) (Write failure)

—» Executed in a program

fffff » Executed by the L60TC4
When the data writing to the non-volatile memory is completed normally, CHO Write completion flag (b4 to b7
of Un\G31) turns on.
CHO Write completion flag (b4 to b7 of Un\G31) turns off when CHO Automatic backup setting after auto
tuning of PID constants (Un\G63, Un\G95, Un\G127, Un\G159) is set to Disable (0) from Enable (1).

When the data writing to the non-volatile memory fails, CHO Write failure flag (b12 to b15 of Un\G31) of the
corresponding channel turns on and the L60TC4 operates with PID constants calculated in the previous auto
tuning. (The LED status remains.)

CHO Write failure flag (b12 to b15 of Un\G31) turns off when the data writing of the corresponding channel is
completed normally.

When the data writing fails, perform auto tuning again by turning CHO Auto tuning instruction (Yn4 to Yn7) ON
— OFF — ON. If the data writing fails even after executing auto tuning again, a hardware error can be the
reason. Consult a local representative or branch about the problem.

Point/’

@ By referring to this flag at the completion of auto tuning, whether the automatic data backup is completed normally or not
can be checked.

@ After confirming that the following flags are on, set CHO Automatic backup setting after auto tuning of PID constants
(Un\G63, Un\G95, Un\G127, Un\G159) to Disable (0).
« CHO Write completion flag (b4 to b7 of Un\G31) (when automatic data backup is completed normally)
+ CHO Write failure flag (b12 to b15 of Un\G31) (when automatic data backup fails)
If auto tuning is executed under Enable (1), although PID constants are stored after auto tuning is complete, CHO Auto
tuning status (Xn4 to Xn7) does not turn off.

For details on the auto tuning function, refer to the following.
[ Page 141, Section 8.2.7
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(12)CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) By

Select the set value according to temperature sensor, temperature measurement range*1, output temperature unit

(Celsius (°C)/Fahrenheit ( °F )/digit) and resolution (1/0.1) which are used with the L60TCA4.
*1 In the case of input from other analog modules (such as an A/D converter module) also, set these values.

El When the L60TCTT4 or LGOTCTT4BW is used and the following thermocouple is selected

* Thermocouple type: R

» Temperature measurement range: 0 to 1700°C

* Resolution: 1 A
Set 1 in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).

When using the L60TCTT4 or LEOTCTT4BW, refer to [ 5 Page 346, Appendix 2 (12) (a).
When using the L60TCRT4 or LEOTCRT4BW, refer to [~ 3 Page 350, Appendix 2 (12) (b).

Aiowap\ Jayng ay} jo s|ieleq g Xipuaddy
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(a) Setting range of the L60TCTT4, L60TCTT4BW
The following table lists setting values of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) and the

corresponding thermocouple types.

The relationship between temperature unit and setting values is as follows.

Setting of CHO Input range (Un\G32,
Un\G64, Un\G96, Un\G128)

Item

1to0 99 Thermocouple is used. (No input from Output temperature unit is Celsius (°C).
other analog modules (such as an A/D
100 to 199 converter module)) (1 to 199) Output temperature unit is Fahrenheit ( °F ).
Other analog modules (such as an A/D L
200 to 299 Unit is digit.
converter module) are used. (200 to 299)
Automatic setting when changing
the input range’
CHO Upper limit | CHO Lower limit
Celsius CHO Input range i imi i imi
Temperature ’ Y g setting limiter, setting limiter,
Thermocouple (°cy . (Un\G32, CHO Process CHO Process
measurement .. | Resolution
type Fahrenheit Un\G64, Un\G96, alarm upper alarm lower
range L.
(°F)/digit Un\G128) lower limit value, | lower limit value,
CHO Process CHO Process
alarm upper alarm lower
upper limit value | upper limit value
0to 1700 °C 1 1 1700 0
R
0 to 3000 °F 1 105 3000 0
-200.0 to 400.0 °C 0.1 38 4000 -2000
0.0 t0 400.0 °C 0.1 36 4000 0
2
0 to 1300 °C 1 1300 0
(Default value)
0 to 500 °C 1 11 500 0
0.0 to 500.0 °C 0.1 40 5000 0
K 0 to 800 °C 1 12 800 0
0.0 to 800.0 °C 0.1 41 8000 0
-200.0 to 1300.0 °C 0.1 49 13000 -2000
0 to 1000 °F 1 100 1000 0
0.0 to 1000.0 °F 0.1 130 10000 0
0 to 2400 °F 1 101 2400 0
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Automatic setting when changing
the input range*1
CHO Upper limit | CHO Lower limit
Celsius CHOInputrange | setting limiter, setting limiter,
Thermocouple UINEEIELE (°cy . (Un\G32, CHO Process CHO Process
type measurement Fahrenheit Resolution Un\G64, Un\G96, alarm upper alarm lower
range (°F)/digit Un\G128) lower limit value, | lower limit value,
CHO Process CHO Process
alarm upper alarm lower
upper limit value | upper limit value
0.0 to 400.0 °C 0.1 37 4000 0
0 to 500 °C 1 13 500 0
0.0 to 500.0 °C 0.1 42 5000 0
0 to 800 °C 1 14 800 0
0.0 to 800.0 °C 0.1 43 8000 0
J -200.0 to 1000.0 °C 0.1 50 10000 -2000
0 to 1200 °C 1 3 1200 0
0 to 1000 °F 1 102 1000 0
0.0 to 1000.0 °F 0.1 131 10000 0
0 to 1600 °F 1 103 1600 0
0 to 2100 °F 1 104 2100 0
-200 to 400 °C 1 4 400 -200
-200 to 200 °C 1 21 200 -200
-200.0 to 400.0 °C 0.1 39 4000 -2000
0 to 200 °C 1 19 200 0 >
T 0 to 400 °C 1 20 400 0 §
0.0 to 400.0 °C 0.1 45 4000 0 ;%
-300 to 400 °F 1 110 400 -300 S
0 to 700 o,: 1 109 700 0 )
0.0 to 700.0 °F 0.1 132 7000 0 %
0to 1700 °C 1 15 1700 0 i
S c
0 to 3000 °F 1 106 3000 0 E
0 to 1800 °C 1 16 1800 0 %
. 0 to 3000 °F 1 107 3000 0 é
0 to 400 °C 1 17 400 0
0.0 to 700.0 °C 0.1 44 7000 0
E 0 to 1000 °C 1 18 1000 0
-200.0 to 1000.0 °C 0.1 51 10000 -2000
0 to 1800 °F 1 108 1800 0
0 to 1300 °C 1 22 1300 0
N 0.0 to 1000.0 °C 0.1 52 10000 0
0 to 2300 °F 1 111 2300 0

347



Automatic setting when changing

the input range*1

CHO Upper limit

CHLO Lower limit

Celsius CHOInputrange | setting limiter, setting limiter,
Thermocouple | oo o' | (g (Un\G32, CHO Process | CHO Process
measurement .. | Resolution
type range Fahrenheit Un\G64, Un\G96, alarm upper alarm lower
(°F)/digit Un\G128) lower limit value, | lower limit value,
CHO Process CHO Process
alarm upper alarm lower
upper limit value | upper limit value
-200 to 200 °C 1 26 200 -200
0 to 400 °C 1 25 400 0
U 0.0 t0 600.0 °C 0.1 46 6000 0
-300 to 400 °F 1 15 400 -300
0to 700 °F 1 114 700 0
0 to 400 °C 1 27 400 0
0.0 to 400.0 °C 0.1 47 4000 0
0 to 900 °C 1 28 900 0
L 0.0 t0 900.0 °C 0.1 48 9000 0
0 to 800 °F 1 116 800 0
0 to 1600 °F 1 117 1600 0
0 to 1200 °C 1 23 1200 0
PLII
0 to 2300 °E 1 112 2300 0
0 to 2300 °C 1 24 2300 0
W5Re/W26Re
0 to 3000 °F 1 113 3000 0
Input from other
analog modules 0 to 4000 digit 1 201 4000 0
(0 to 4000)2
Input from other
analog modules 0 to 12000 digit 1 202 12000 0
(0 to 12000)2
Input from other
analog modules 0 to 16000 digit 1 203 16000 0
(0 to 16000)2
Input from other
analog modules 0 to 20000 digit 1 204 20000 0
(0 to 20000)2
Input from other
analog modules 0 to 32000 digit 1 205 32000 0
(0 to 32000)?
*1 When the input range is changed, the set values in some buffer memory areas are initialized automatically and return to
the default value (0).
(Z_=Page 351, Appendix 2 (12) (d))
*2 Same as the L6OTCRT4, L60TCRT4BW
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For the following mode and channel, CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) cannot be set to 201 to 205. If
these values are set, a write data error (error code: O0O004) occurs.

Mode Corresponding channel
Temperature input mode CH1 to CH4

Heating-cooling control (normal mode) | CH3, CH4
Temperature control mode

Mix control (normal mode) CH2

349
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(b) Setting range of the LEOTCRT4, L6OTCRT4BW

The following table lists setting values of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) and the
corresponding platinum resistance thermometer types.

Automatic setting when changing

the input range*1

CHO Upper limit

CHO Lower limit

Platinum Temperature Ct(elzl)l;s CHElLljnr\);; rzange setting limiter, setting limiter,
resistance n )
thermometer measurement Fahrenheit Resolution Un\C(;64, Un\G96, (;T:-I: ::,c::rs Cal'llal:'": :Z:::-s
type range (°F)/digit Un\G128) lower limit value, | lower limit value,
CHO Process CHO Process
alarm upper alarm lower
upper limit value | upper limit value
-200.0 to 600.0 °C 0.1 (Defauﬂ value) 6000 -2000
-200.0 to 200.0 °C 0.1 8 2000 -2000
Pt100 -200.0 to 850.0 °C 0.1 54 8500 -2000
-300 to 1100 °F 1 141 1100 -300
-300.0 to 300.0 °E 0.1 143 3000 -3000
-200.0 to 500.0 °C 0.1 5 5000 -2000
-200.0 to 200.0 °C 0.1 6 2000 -2000
JPt100 -200.0 to 640.0 °C 0.1 53 6400 -2000
-300 to 900 °F 1 140 900 -300
-300.0 to 300.0 °F 0.1 142 3000 -3000
Input from other
analog modules 0 to 4000 digit 1 201 4000 0
(0 to 4000)2
Input from other
analog modules 0 to 12000 digit 1 202 12000 0
(0 to 12000)2
Input from other
analog modules 0 to 16000 digit 1 203 16000 0
(0 to 16000) 2
Input from other
analog modules 0 to 20000 digit 1 204 20000 0
(0 to 20000)2
Input from other
analog modules 0 to 32000 digit 1 205 32000 0

(0 to 32000) 2

*1

*2
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When the input range is changed, the set values in some buffer memory areas are initialized automatically and return to
the default value (0).

(CZ 5 Page 351, Appendix 2 (12) (d))
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For the following mode and channel, CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) cannot be set to 201 to 205. If
these values are set, a write data error (error code: O0O0O4y,) occurs.

Mode Corresponding channel

Temperature input mode CH1 to CH4

Heating-cooling control (normal mode) | CH3, CH4
Temperature control mode

Mix control (normal mode) CH2

(c) Resolution

The resolution is applied to the stored values and the set values of particular buffer memory areas as described
in the following table.

Resolution Stored value Set value
1 Value in 1°C ( °F or digit) unit is stored. Set a value in 1°C ( °F or digit) unit.
0.1 Value in 0.1°C ( °F) unit (tenfold value) is stored. Set a value in 0.1°C ( °F) unit (tenfold value).

For applicable buffer memory areas, refer to the following.
[ 7 Page 334, Appendix 2 (2)

(d) When "Auto-setting at Input Range Change" is set to "1: Enable"” on Switch Setting
(:"=—Page 108, Section 7.2)

When the input range is changed, the following buffer memory areas are set automatically according to
selected temperature sensor. Set the buffer memory areas again if necessary.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Upper limit setting limiter Un\G55 Un\G87 Un\G119 Un\G151
Page 372, Appendix 2 (31)
CHO Lower limit setting limiter Un\G56 Un\G88 uUn\G120 Un\G152
CHO Process alarm lower lower limit value un\G197 Un\G213 Un\G229 Un\G245
CHO Process alarm lower upper limit value Un\G198 un\G214 Un\G230 Un\G246
Page 388, Appendix 2 (54)
CHO Process alarm upper lower limit value Un\G199 uUn\G215 Un\G231 un\G247

CHO Process alarm upper upper limit value uUn\G200 un\G216 uUn\G232 un\G248

At the same time, the following buffer memory areas related to the input range is initialized to the default value
(0) automatically. Set the buffer memory areas again if necessary.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 Un\G130 Page 354, Appendix 2 (14)
CHO Alert set value 1 Un\G38 Un\G70 uUn\G102 Un\G134
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135
Page 358, Appendix 2 (18)
CHO Alert set value 3 Un\G40 Un\G72 Un\G104 Un\G136
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 Un\G137
CHO AT bias setting Un\G53 Un\G85 un\G117 Un\G149 Page 370, Appendix 2 (29)
CHO Loop disconnection detection dead band | Un\G60 Un\G92 un\G124 Un\G156 Page 375, Appendix 2 (34)

CHO 2-point sensor compensation offset value

Un\G544 Un\G576 Un\G608 Un\G640 Page 394, Appendix 2 (63)
(measured value)
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Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO 2-point sensor compensation offset value

. Un\G545 uUn\G577 Un\G609 Un\G641 Page 394, Appendix 2 (64)
(compensation value)

CHO 2-point tion gain val
point sensor compensation gan vValue |, \es46 | UmG578 | UMGE10 | Un\G642 Page 395, Appendix 2 (65)
(measured value)

CHO 2-point sensor compensation gain value

. un\G547 Un\G579 un\G611 uUn\G643 Page 395, Appendix 2 (66)
(compensation value)
CHO Simultaneous temperature rise gradient )
data Un\G731 Un\G747 Un\G763 Un\G779 Page 408, Appendix 2 (85)
CHO Simultaneous temperature rise dead time | Un\G732 uUn\G748 uUn\G764 un\G780 Page 408, Appendix 2 (86)

These 19 buffer memory areas are set automatically when the input range is changed and Setting change
instruction (YnB) is turned OFF — ON — OFF during setting mode (Setting/operation mode status (Xn1):
OFF).

(e) When "Auto-setting at Input Range Change" is set to "0: Disable" on Switch Setting
(:_="Page 108, Section 7.2)
Set values in the buffer memory ([~ 5 Page 351, Appendix 2 (12) (d)) can be out of the setting range. (When

the