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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: “AWARNING" and "ACAUTION“.

( )

é WARNING Indlca_tes_that incorrect hand_llpg may cause hazardous conditions,
resulting in death or severe injury.

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

g 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]

/N\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
until they click. Incorrect interconnection may cause malfunction, failure, or drop of the module.

@ Tighten the screws 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

@ |Individually ground the FG terminal of the programmable controller with a ground resistance of 100
ohms or less. Failure to do so may result in electric shock or malfunction.

@ Tighten the terminal block screws 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 screws. 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 screws 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 an actual system, ensure the applicability and
confirm that it will not cause system control problems.

B Relevant modules: L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW

Operating procedures are explained using GX Works2. When using GX Developer, refer to [~ Page 420, Appendix 6.



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 one of 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

+ Safety Guidelines (This manual is 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 one of the manuals listed
under (1).



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, branch
module, extension module, 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 of GX Works2, which
are common to Simple projects and Structured projects

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 Setting method

* The chapter of

(1) Setting\parameters the current page is shown.

(a).Operating\procedure

1. shows operatin
p g # 1./| Open thg "PLC Parameter” @lialog box.

procedures.

O Jproject window=>> [Parameter] S IPLC parameter]
-

2. select the IO Assignment” tab.

D shows mouse

B — — =
operations. s
[ 1is used for items — §
in the menu bar and -
the project window. tem Descrption Reference.

e oo e e e e e

o E T ——— B

et ot o e e P T

Start XY ‘Specify a start VO number for each slot. Page 74, Section 715

S Sk Configure the switch s=ting of the buitin 110 or inteligent funetion moduies. Page 74, Seetion 716 B

Settne olowy 28 i
o e e St e o VST The section of .
- it g; the current page is shown.
ga

Setting "Start X/Y" enables modification on the start /0 numbers assigned to connected modules.

shows setting or [Ex] Mvnen 100" is specified in "Start X/¥" to the slot where a 16-point module is connected, the assignment
operati ng exam ples. range of an input module is changed to X1000 to X100F.
Eor getails, refer to the following.

shows reference 4 [ MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals.

Point”
Sethe type ofthe connected mode in Type". Sefing & Herent type rests 1 “SPUNIT LAY ERR
"\/j ShOWS Hesihe inteligent function module, the /0 points must also be the same in addition to the /0 assignment setfing. PointpshoWS notes that

il (7 |Page 30, Section 4.2.2)

reference pages. requires attention.

@ shows useful

information.

When an inteligent mod nected, l/0 assignment can be omitted by selecting connected modules from “Inteligent
Function Module" in the Project window:

*1 The mouse operation example (for GX Works2) is provided below.

B MELSOFT Series GX Works2 (linset Project) — [[PRG] MAIN]

i Project Edit  Find/Replace  Compile  Wiew Online  Debue  Diasno:
Menu bar ' S 1oy | B B B | W g R EE A O |
O [Online] 2> [Write to PLC...] En =z Rl CAAN WA e = i e R
Select [Online] on the menu bar,
and then select [Write to PLC...]. : Mavigation * % PRG] MAIN
Pro i
o
. . ) ) - (e o G @) 8 |
A window selected in the view selection area is displayed. | [ —
) X =3 Intelligent Function Module
2O Project window 5> [Parameter] % Global Device Gomment
+| fid Program Setting
o> [PLC Parameter] o Jo
Select [Project] from the view selection Y i) zoeram
. . 5e MAIN
area to open the Project window. {3 Loos! Devios Gomment
In the Project window, expand [Parameter] and # g Device Memory
select [PLC Parameter]. Devics hitial Vakie
J& Pttt
. . ! H
View selection area £ Ly user Library
18] Gonnection Destination
-
»
LUnlabeled
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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.

8.24

Manual Reset Function

[oorere] -8 These icons indicate modes

The position of the stable condition in P control or PD control can be shifted manually using this function that can be used.
By shifing the proportional band (P), an offset (remaining Geviation) is manually reset.
The offset is reset by determining and setting the amount to shift the value of the manipulated value (MV) in z stable

condition from the reference value.

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

Point/’

“This funclion can be active only in P control and PD control. This lunction is inactive when integral ime I} is ofher than 0.
CHO Manual reset amount setting (URG724. UniG740, UniG756, UniG772) is igrored even if t s set. (Note that a wite
data error (error code: (114, occurs if s ouls de 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

devation) generates.

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

(remaining deviation).

[Ex] When using the manual ress funcion in the following condifions

~ Control method: P control

+ CHO Manual reset amount setting (UniG724, Un\G740, UniG756, UnG772): 300 (30%)
The QB4TCN shifts the manipulated value (MV) by which the temperature is stabilized at the set value

(8V) from 50% to 80%.

Proporional bana

)

(Porcentage to the ful

R\ oan be moved from 50% to 80%
1o koop the sl valus (SV)slablo.

“The maripuatod valuo (V)

Setvalue (SV)

Manual reset range: -100.0 to 100.0% (every 0.1%)
0

(Set-1000to 1000)

Icon

Description

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 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 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
CPU module Another term for the MELSEC-L series CPU module
GX Developer
OX Workez The product name of the software package for the MELSEC programmable controllers
L60TC4 A generic term for the L60TCTT4, L6BOTCTT4BW, L60TCRT4, and LEOTCRT4BW
L60TCRT4 The abbreviation for the LEOTCRT4 temperature control module
L60TCRT4BW The abbreviation for the LEOTCRT4BW temperature control module with the disconnection detection function
L60TCTT4 The abbreviation for the LEOTCTT4 temperature control module
L60TCTT4BW The abbreviation for the LEOTCTT4BW temperature control module with the disconnection detection function

PID constants

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

Temperature sensor

A generic term for thermocouples and platinum resistance thermometers

Temperature control mode

The mode to use the L60TC4 as a temperature control module

Temperature input mode

The mode to use the L60TC4 as a temperature input module

External output

The abbreviation for output to connectors for external devices

External input

The abbreviation for input from connectors for external devices

Control method

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

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

A control action when the set value (SV) is maintained at a fixed value

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

Display unit

A liquid crystal display to be attached to the CPU module

Full scale

The width of an input range. For example, when the selected input range is -200.0°C to 400.0°C, the full scale is 600.0.

Programming tool

A generic term for GX Works2 and GX Developer

Head module

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

Ramp action

A control action when the set value (SV) is continuously changed

Number of loops

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

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

L60TCTT4, L60TCRT4

—
= 1]
L60TCTT4, L60TCRT4 Before Using the Product
L60TCTT4BW, L60TCRT4BW
_—
= [ ]
L60TCTT4BW, L60TCRT4BW Before Using the Product

17



CHAPTER 1 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.

@ 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)

» 00000

Heater

18



CHAPTER 1 TEMPERATURE CONTROL MODULE

@ 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) » m

Heater

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

Input from temperature sensor

L60TC4

asn L'l

19



1 .2 Features

This section describes the L60TC4 features. For functions not described here, refer to the list of functions. ((_ 7 Page
42, 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 (l), 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) Selection 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 >

The control mode can be selected. (Heating-cooling control)

( 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.

SRR

Lo | o | [ T |

L60TC4

JUTD
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CHAPTER 1 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) [------===-----mmmmmmmmmmmmmmmmmmo oo

CH2 Set value (SV) |----==-===========mzmmme oo os

CH3 Setvalue (SV) | oo T ..

CH4 Set value (SV)

Arrival point Time

This function saves energy and cost.

@ Comparison of temperature rises on CH1 when using and not using the simultaneous temperature rise
function

Temperature
process value (PV)

r

CH1 Set value (SV)

Useless energy

sainesd4 7’|

CH2 Set value (SV)

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

Arrival point Arrival point
(No simultaneous (Simultaneous
temperature rise) temperature rise)

Time

— — — = No simultaneous temperature rise

Simultaneous temperature rise

21



(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.

20s 20s
98 Ll 98 i Os . 55

CH1 1 CH1 5 | 5
Transistor | Transistor i : i
output : : output ' - '
CH2 ; ". CH2 ! !
Transistor ! ' Transistor ! !
output | L output : :
CH3 i CH3 5 5
Transistor ) Transistor : :
output ' ; output . .
CH4 ‘ ; CH4 E i
Transistor / Transistor I i
output v output : . I

Since all the transistor outputs used Setting the transistor outputs to

turn on at the same time, the peak different ON timings can reduce the

current becomes high. peak current to that of one transistor

output.

Peak current Peak current

(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)

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



CHAPTER 1 TEMPERATURE CONTROL MODULE

(8) 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".

(9) 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 117, 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.

sainesd4 7’|
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1.3 The PID Control System

This section explains the PID control of the L60TC4.

(1) PID control system

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

______________________________________ LeoTc4 .

E Set value E

' Set value data (SV) :

! storage area g Manipulated '

| value (MV) | Manipulated ' Control

, Temperature | PID operation value data storage [+ ] biect

' process area ! objec

1 | Temperature value (PV) |

' | process value > ]

' | data storage area H

: A E A4

"""""""""""""""""""""""""""""""""""""""""""""" 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 4

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.

Y
Output the manipulated
value (MV)

]

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

24



CHAPTER 1 TEMPERATURE CONTROL MODULE

(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. ((__sPage 152, Section 8.2.8)

Fast
&N

ormal
Set value % Set value
(SV) /<</ (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 =
w
The following figure is a block diagram of the two-degree-of-freedom PID control. 3
(0]
) Y
Added function for two-degree-of-freedom PID control Object to be o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, controlled o
Disturbance D %
: P l i o
i i o i S
Setvalue i /N + I ~ 1 + O | o
(SV) \tf/ i Ke(1+ Ti-s ) Manipulated: V@ 3

| * P value (MV)i | i

§ 1
+ | 1+B T

G!
\ &

Ke.To-s
?—> 1+nTo-s

Temperature
i process value (PV)

By setting a, 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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1.4  PID Operation

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

1.4.1 Operation method and formula

26

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

! L60TC4

IA

l

: Control response Control object

1 parameters + 1
Set value (SV) ——> Slow ———(O—> Ke(1+ ) - G(s) >

! N | _ X Ti=s Manipulated

i orma — value (MV)

! Fast :

1

I 1

1 I

|

: Kp. Tb- s

! 1+n7+-To-s

I

I

! 1

l :

I
Temperature
Kp : Proportional gain N : Derivative process value (PV)
Ti @ Integral time s : Laplace transform conversion
To : Derivative time
(2) Formula
The formula used for the L60TC4 is shown below.
T
MVn= MVn_1 + ——2 L (PVn 41— PVn) — —— - MVn_1
T+ 1n-Tb To

T @ Sampling cycle

MV : Incomplete derivative output

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

n : Derivative

The PID control in process-value derivation is aWn 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.



1.4.2

The L60TC4 actions

CHAPTER 1 TEMPERATURE CONTROL MODULE

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
value
Time
Temperature
Set
value >
Time
Set value < Starting temperature

Manipulated
value

A
Temperature

Set
value

v

Time

v

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.

Time

value

A
Manipulated

A
Temperature
Set

Time

value

v

Time

Manipulated
value

Temperature

Set

Time

value |

v

Set value > Starting temperature

Set value < Starting temperature

Time
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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.

Kp is a large value

The control action speeds up, though the temperature process value (PV) tends to
fluctuate around the set value.

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

Deviation

(E) E
T | L Time
Manipulated *
value (MV) K'i'E
T —_— Time

(2) Offset

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
Set value

(SV)

28

Offset

Temperature process value (PV)
> Time

AN Offset

A
Set value
(SV)

\J\\

Temperature process value (PV)

> Time



CHAPTER 1 TEMPERATURE CONTROL MODULE

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 T,.

The following table describes the difference of actions depending on the value of T, integral time.

Condition Integral action

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

T, is a small value
Though, the temperature process value (PV) tends to fluctuate around the set value.

T, is a large value The integral effect gets small, and time to eliminate the offset gets long.

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

Deviation
(E) E

t

/ *********** Manipulated value of the Proportional action + Integral action
EREEE R Manipulated value of the Integral action
f
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 a PID action in combination with a

uonesado aid ¥}

proportional action and a derivative action.
An integral action cannot be used by itself.

(uonoe-|) uonoe |etbalu| 'L
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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 a derivative 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 Tp.

The following table describes the difference of actions depending on the value of T, 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

(E)
d

— > Time

Manipulated *
value (MV) Kll'E D Manipulated value of the Proportional action

f

Tob

—> Time

A derivative action is used as a PD action in combination with a proportional action, or PID action in combination with
a proportional and integral actions. A derivative action cannot be used by itself.
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1.4.6

PID action

CHAPTER 1 TEMPERATURE CONTROL MODULE

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

Manipulated
value (MV)

— > Time

>~ Placton

- \\\ D action

f

— > Time

PID action

| action
P action
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CHAPTER 2 PARTNAMES

The following table shows part names of the L60TCA4.

L60TCTT4, L60TCRT4 | | L60TCTT4BW, L60TCRT4BW

s\ S s\

T
3
»;

KA\

s\

RUN | ALM
ERR. | HBA

Vst

S

=

SA

T

Number Name Description
1) Module joint levers Levers for connecting modules
— Indicates the operating status of the L60TC4.
On Operating normally
RUN LED « The power is not supplied.
off » The watchdog timer error has occurred.
« 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.
— Indicates the error status of the L60TC4.
On Hardware fault (Including no connection of a cold junction temperature compensation resistor)
ERR. LED -
Flashing | Error occurring (3 Page 336, Appendix 2 (1))
Off Operating normally
— Indicates the alert status of the L60TC4.
2) On Alert is occurring.
ALM LED » Temperature process value (PV) came out of temperature measurement range.
Flashing « Loop disconnection was detected.
« Temperature sensor is not connected.
Off Alert is not occurring.
. Indicates the heater disconnection detection status or the output off-time current error status of the LEOTCTT4BW
and L60TCRT4BW.
HBA LED Either of the following is detected.
(the LGOTCTT4BW | On « Heater disconnection
and L60TCRT4BW « Output off-time current error
only) Neither of the following is detected.
Off * Heater disconnection
« Output off-time current error
Used for temperature sensor input and transistor output.
3) Terminal block for 1/O
(Z_3 " Page 85, Section 6.2)
4) Terminal block for CT Used for current sensor (CT) input.
Cold junction temperature
compensation resistor ) . L
5 Used when cold junction temperature compensation is executed for the L6OTCTT4 and L60TCTT4BW.
)| (the LBOTCTT4 and w Junct peratu pensation Is execu
L60TCTT4BW only)
6) DIN rail hook A hook used to mount the module to a DIN rail.




CHAPTER 2 PART NAMES

Number Name Description

Displays the serial number printed on the rating plate.

7) | Serial number plate For the LBOTCTT4BW, L6OTCRT4BW, the serial number is displayed on the terminal block for CT.
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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.

"Safety Guidelines", the manual supplied with a CPU module or head module
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3.2

CHAPTER 3 SPECIFICATIONS

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 wiring [z Page 39, Section 3.2.2
resistance of 1Q
Ambient temperature: 25+5°C Full scale x (+0.3%)
Indication -
accuracy An:blent temperature: 0 to Full scale x (+0.7%)
55°C
Cold junction Temperatucre process value Within +1.0°C Within £1.0°C
Accuracy“ temperature (PV): -100°C or more
compensation Tem
perature process value _ -
. Within £2.0°C — Within £2.0°C —
aceuracy: (PV): -150 to -100°C b b
(ambient
temperature: 0 Temperature process value i o e o
Within £3.0°C Within £3.0°C
0 55°C) (PV): -200 to -150°C thin fthin

Sampling cycle

250ms/4 channels
500ms/4 channels

Control output cycle

0.5 to 100.0s

Input impedance

TMQ

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 setting

Can be set by auto tuning.

Proportional band (P)

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

PID constants range
Integral time (1)

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

Derivative time (D)

0 to 3600s (set 0 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%

Output signal

ON/OFF pulse

Rated load voltage

10 to 30VDC

Max. load current

0.1A/point, 0.4A/common

Transistor output 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

Dielectric withstand voltage

Between input terminal and programmable controller power supply: 500VAC for 1 minute
Between input channels: 500VAC for 1 minute

Insulation resistance

Between input terminal and programmable controller power supply: 500VDC 20MQ or more
Between input channels: 500VDC 20MQ or more

Current sensor

Heater disconnection

detection specifications Input accuracy

Number of alert delay

[ 5 Page 82, Section 5.2 (4)

- Full scale x (+1.0%)

3to 255

Number of occupied 1/O points

16 points (I/O assignment: 16 intelligent points)

Number of occupied module

1 2

35

w
N
el
g
o
]
3
[V
3
Q
[0}
»
©
[0}
Q.
=h
Q
(V]
(=1
o
3
w



Specifications

ttem L60TCTT4 L60TCRT4 L60TCTT4BW L60TCRT4BW
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

36

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

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

[ L1 MELSEC-L CC-Link IE Field Network Head Module User's Manual



CHAPTER 3 SPECIFICATIONS

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.
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 L60TCA4.

Auto refresh setting
Target module Initial setting
Normal mode Setting item reduction mode

L60TCTT4

103 (Max.) 35 (Max.)
L60TCRT4

45

L60TCTT4BW

115 (Max.) 36 (Max.)
L60TCRT4BW

Number of parameters of the auto refresh setting can be reduced by changing the normal mode to the setting
item reduction mode. For the setting item reduction mode, refer to the following:

[ 5 Page 113, Section 7.4

37

18s aq 01 siejaweled Jo JoaquinN |2’

suoneoloadsg souUBWIOLSd 2



(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.

\@ Project window => [Intelligent Function Module] > Right-click
=> [Intelligent Function Module Parameter List...]

.

Intelligent Function Module Parameter List

(]

Inteligent Function Module Parameter Setting Status

¥ Address Module Name
0010 Le0TCTTS

Initialization(Count)
‘v Setting Exist(45)

Auto Refresh(Count) | =
{ Mo Setting

m

Intelligent Function Madule Parameter Setting Count Total

Initial [45 ) [{Max:zﬂ%}) Auto Refresh (U J [{Max:lﬂZ"r}J

h A A

=]

1) 2) 3) 4)

No. Description

Total number of the parameters of the initial setting that is checked on the window
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2) Maximum number of parameters of the initial setting
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




CHAPTER 3 SPECIFICATIONS

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 346, Appendix 2 (12))

(1) L60TCTT4, L60TCTT4BW

The following table lists the types of thermocouples that can be used with the L60TCTT4 and L60TCTT4BW, the
temperature measurement range, the resolution, and the effect from wiring resistance of 1Q.

OC °F
Thermocouple .
type Temperature Resolution Effect from wiring Temperature Resolution Effect from wiring
measurement range resistance of 1Q (°C/Q)"! | measurement range resistance of 1Q ( °F /Q)"
R 0 to 1700 1 0.030 0 to 3000 1 0.054
g :2 55388 1 0to 1000 1
010 1300 0 to 2400
K -200.0 to 1300.0 0.005 0.008
-200.0 to 400.0
0.0 to 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 0 to 2100 o w
Y
J -200.0 to 1000.0 0.003 0.006 N
0.0 to 400.0 =%
A .0 to 1000. A o3
0.0 to 500.0 0 0-0101000.0 0 33 %
0.0 to 800.0 29 2
5% 9
-200 to 400 3o
-200 to 200 1 0'to 700 ] 3 %%’
0 to 200 -300 to 400 g9
T 0 to 400 0.004 0.008 238
o Q=
-200.0 to 400.0 o988
0.1 0.0 to 700.0 0.1 =2
0.0 to 400.0 ° 2E@
o
s 0 to 1700 1 0.030 0 to 3000 1 0.054 ol e
3
B 0 to 18002 1 0.038 0 to 300072 1 0.068 8
w
0 to 400 o
1 0 to 1800 1 0.005 @
0o 1000 ° 3
E 0.003 ?
-200.0 to 1000.0 o1 B _ _ 3
0.0 to 700.0 : g
(0]
0 to 1300 1 0 to 2300 1 0.011 3
N 0.006 e
0.0 to 1000.0 0.1 — — — @
0 to 400 0to 700 @
1 1 ) 3
u -200 to 200 0.004 -300 to 400 0.009 g
0.0 to 600.0 0.1 — — — B
0 to 400 0 to 800 Q
° 1 ° 1 0.006 ®
0 to 900 0 to 1600 3
L 0.003 &
0.0 to 400.0 3
0.1 — — — c
0.0 to 900.0 E
=}
PLII 0 to 1200 1 0.005 0 to 2300 1 0.010 s
3
W5Re/W26Re 0 to 2300 1 0.017 0 to 3000 1 0.021 o
3
Q
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*1 Means temperature error per Q of wiring resistance of the thermocouple. The error varies depending on measured
temperature or ambient temperature. The temperature error can be corrected by the sensor correction function.

(Z_Z Page 223, Section 8.3.3)
*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 L60OTCRT4 and
L60TCRT4BW and temperature measurement range.

Platinum resistance

°C

°F

Te t t Te t t
thermometer type emperature measuremen Resolution emperature measuremen Resolution
range 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
-300.0 to 300.0 0.1

-200.0 to 200.0
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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 L60TC4.

(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. ((_ 5 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
Sampling cycle
(2) Control output cycle
The control output cycle is the ON/OFF cycle of transistor output.
ON ON -
OFF OFF|
Transistor output
L Control output cycle i Control output cycle J
1< e >

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 areas in the range of 1 to 100s (or 0.5 to 100.0s).

« CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) (|_ 5 Page 362, Appendix 2 (23))
In the heating-cooling control, the following buffer memory areas are used for the manipulated value (MV) and
control output cycle.

Buffer memory address
Data type Buffer memory area name Reference
CH1 CH2 CH3 CH4
Manipulated val Manipulated value for heating (MVh) Un\G13 un\G14 Un\G15 Un\G16
anipulated vaiue Page 339, Appendix 2 (5)

(MV) Manipulated value for cooling (MVc) Un\G704 Un\G705 Un\G706 Un\G707
Heating control output cycle setting Un\G47 un\G79 un\G111 Un\G143

Control output Page 362, Appendix 2 (23)
cycle Cooling control output cycle setting Un\G722 Un\G738 Un\G754 Un\G770
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3.3

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 function

Whether to enable or disable the temperature conversion can be set for each channel.

Page 118, Section 8.1.1

Temperature conversion method

controlled by using the primary delay filter.

The measured temperature by each sampling cycle is stored in the buffer memory.
The temperature process values (PV) can be smoothed and sudden changes can be

Page 118, Section 8.1.2

Alert output function

advance. The alert has process alarm and rate alarm.

An alert is output if the temperature process value (PV) meets the condition set in

Page 121, Section 8.1.3

(2) When the L60TC4 is used as a temperature control module

O: Enable, X: Disable

Enable or disable

Item Description Standard Heating- 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,
function » Heating-cooling control (expanded mode) Section 8.2.1
* Mix control (normal mode)
* Mix control (expanded mode)
Control output setting at Whether to clear or hold the transistor output status when a CPU stop error occurs or o o Page 128,
CPU stop error when a CPU module is turned from RUN to STOP can be selected. Section 8.2.2
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 @) @) g '
Section 8.2.3
« Pl control
» PD control
* PID control
. e Page 136,
Manual reset function The stable status position in the P control or PD control can be moved manually. O O )
Section 8.2.4
The manipulated value (MV) can be set manually by users without automatic Page 138,
Manual control O @)
calculation by the PID control. Section 8.2.5
) The unit for control output cycle can be selected from 1s or 0.1s and switched
Control output cycle unit ) . Page 139,
. . between them. Setting the control output cycle to 0.1s allows a more detailed control O O )
selection function Section 8.2.6
to be performed.
. . . . Page 140,
Auto tuning function The L60TC4 sets the optimal PID constants automatically. O O -
Section 8.2.7
| ition to the PID control, th d t the ch f the set val
Simple two-degree-of- n addition to the control, the response splee oward the change of the set value Page 152,
(SV) can be selected from three levels. The simple two-degree-of-freedom PID O O )
freedom ) Section 8.2.8
control can be realized.
Derivative action selection Dynamic performance can be improved by selecting the suitable derivative action for o o Page 153,
function 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 this value is Page 154,
Setting change rate limiter . s ) !
. . changed. The batch setting or individual setting can be selected for the temperature O O Section
setting function ;
rise and drop. 8.2.10
Page 156,
. The modules goes to the alert status when the temperature process value (PV) or .
Alert function - . ) O O Section
deviation (E) meets the condition set in advance. 8.2.11
When the deviation (E) continues for a long time, the PID operation result Page 168,
RFB limiter function (manipulated value (MV)) by the integral action can be prevented from exceeding the O O Section
effective range of the manipulated value (MV). 8.2.12
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Enable or disable

Heating-

Item Description Standard Reference
cooling
control
control
. . . . Page 169,
Input/output (with another Data can be input and output using another analog module (A/D conversion module o o Section
analog module) function or D/A converter module) on the system. 8213
Setting with considering delay time (response/scan time delay) of actual transistor Page 171,
ON delay output function g. ) 9 v P Y O @) Section
output is possible.
8.2.14
The L60TC4 monitors the control status constantly. If the control system oscillates Page 172,
Self-tuning function due to a status soon after the control starts, a change of the set value (SV), and O X Section
property fluctuation of a controlled object, PID constants are changed automatically. 8.2.15
) ) . - -~ Page 182,
Peak current suppression Changing automatically the upper limit output limiter value of each channel and o % Section
function dividing the timing of transistor output can suppress the peak current. 8216
Simultaneous temperature Page 187,
j . P This function allows several loops to reach the set value (SV) at the same time. O X Section
rise function
8.2.17
) . : . ) Page 200,
Forward/reverse action Whether to perform PID operations in the forward action or reverse action can be o % Section
lection functi lected.
selection function selecte 8218
Loop disconnection Page 201,
P . ) Errors in the control system (control loop) can be detected. O X Section
detection function
8.2.19
During AT loop Page 203,
disconnection detection A loop disconnection can be detected during auto tuning (AT). O X Section
function 8.2.20
Page 205,
Proportional band settin
p' : ng The proportional band (P) can be individually set for heating or cooling. X O Section
function
8.2.21
. . N ) ) . Page 206,
Cooling method setting When the auto tuning is executed, an auto tuning formula is automatically selected % o Section
function according to the selected cooling method and the operation starts. 8292
P 208,
) By changing the temperature where the cooling transistor output is started, whether age .
Overlap/dead band function e L X O Section
control stability is prioritized or energy saving is prioritized can be selected. 8293
Temperature conversion Page 211,
p, . ) verst In heating-cooling control (normal mode) and mix control (normal mode), only 9 .
function (using unused temperature measurement is allowed by using unused temperature input terminals x © Section
channels) P y using P P : 8.2.24
) ) ) ) N Page 214,
Heater disconnection The current which flows in the heater main circuit can be measured and o o Section
detection function disconnections can be detected. 8.2.95
Output off-time current error Page 219,
P ) ) An error of when the transistor output is off can be detected. O O Section
detection function .26
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(3) Common functions

Item

Description

Reference

Moving averaging process to a
temperature process value (PV)

Moving averaging process can be set to a temperature process value (PV). With this
function, the fluctuation of temperature process values (PV) can be reduced in electrically
noisy environments or in the environments where temperature process values (PV)
fluctuate greatly. The moving averaging process can be disabled to hasten the response
to the change of temperature process values (PV).

Page 220, Section 8.3.1

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 8.3.2

Sensor correction 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.

« Normal sensor correction (one-point correction) function: The percentage of the full
scale of the set input range can be corrected as an error corrected value.

« Sensor two-point correction function: An error is corrected by setting any two points
(corrected offset value and corrected gain value).

Page 223, Section 8.3.3

Auto-setting at 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 8.3.4

Buffer memory data backup function

A set value in a buffer memory area can be backed up in the non-volatile memory.
Because the backed up value is restored at the next startup of the module, an initial
setting program is not required once this function is executed.

Page 235, Section 8.3.5

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 8.3.6

Module error history collection
function

Error contents can be notified to the CPU module when errors and alarms occur on the
L60TCA4. Error information is held in the memory inside of the CPU module as module
error history.

Page 239, Section 8.3.7

Error clear function

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

Page 240, Section 8.3.8
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3.4

I/0 Signal List

CHAPTER 3 SPECIFICATIONS

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

(1) Input signal list

Input signal (signal direction: CPU module « L60TC4)

Device No. Temperature input 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 status Setting/operation mode status Setting/operation mode status Setting/operation mode 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 If?:g:ault value write completion ]I;):gfault value write completion Default value write completion flag | Default value write completion flag
XnA Back-up of the set value fail flag | Back-up of the set value fail flag | Back-up of the set value fail flag Back-up of the set value fail flag
XnB Setting change completion flag | Setting change completion flag | Setting change completion flag Setting change completion 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

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

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

({Z__7 Page 127, Section 8.2.1 (3))

45

w
N
=
e}
@
Q
>
o
[
[7]
&



(2) Output signal list

Output signal (signal direction: CPU module —» L60TC4)

Device No. Temperature input mode Standard control Heating-cooling control Mix control

YnO N/A N/A N/A N/A

Yn1 Setting/operation mode status Setting/operation mode instruction | Setting/operation mode instruction | Setting/operation mode 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 CH?1 PID control forced stop
instruction instruction instruction

YnD N/A CH2 PID control forced stop CH2 PID control forced stop CH2 PID control forced stop
instruction instruction instruction 2

YnE N/A CH3 PID control forced stop CH3 PID control forced stop CH3 PID control forced stop
instruction instruction™ instruction

YnF N/A CH4 PID control forced stop CH4 PID control forced stop CH4 PID control forced stop

instruction

instruction !

instruction

46

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

following. ([__ 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 the following.

((Z= Page 127, Section 8.2.1 (3))

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 [~ 7 Page 336, 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 [__ 5 Page 117, 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 [ Page 211,
Section 8.2.24.
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(a) In the temperature input mode

O: Enable, X: Disable

Address Target Setting contents ) Non-volatile
) Default ., | Automatic 3
(decimal channel . 1ue™ Read/Write 2 . a3 memory write Reference
(hexadecimal)) | Channel | Temperatureinputmode |  value setting availability™
0(0H) All CHs Error code 0 R X X Page 336, Appendix 2 (1)
1(1H) CH1 Decimal point position
2(2H) CH2 Decimal point position o(rT)
1(RT) R X X Page 336, Appendix 2 (2)
3(3H) CH3 Decimal point position 5
4(4H) CH4 Decimal point position
5(5H) CH1 Alert definition
6(6H) CH2 Alert definition
0 R X X Page 337, Appendix 2 (3)
7(7H) CH3 Alert definition
8(8H) CH4 Alert definition
Temperature process value
9(9H CH1
(9H) PV)
Te |
10(AH) cH2 (Pe\rr)perature process value
0 R X X Page 339, Appendix 2 (4)
Temperature process value
11(BH CH3
(BH) PV)
Temperature process value
12(CH CH4
(CH) PV)
13(DH) t
Zsé R C)H;) — System area — — — — —
Cold junction temperature .
29(1DH) All CHs . 0 R X X Page 343, Appendix 2 (9)
process value
30(1EH) All CHs System area — — — — —
31(1FH) All CHs System area — — — — —
2(TT)
32(20H) CH1 Input range”™’ 7(RT) R/W X O Page 346, Appendix 2 (12)
*5
33(21H) to
44(2CH) System area
45(2DH) CH1 Sensor correction value 0 RIW x o Page 361, Appendix 2 (21)
setting
46(2EH) — System area — — — - -
47(2FH) — System area — — — — —
Pri delay digital filt
48(30H) CH1 rimary aelay digital titer 0 RIW x o Page 364, Appendix 2 (24)
setting
49(31H) t
61(3(3F:|)O — System area — — — — —
2(TT)
64(40H) CH2 Input rangeﬁ7 7(RT) R/W X O Page 346, Appendix 2 (12)
*5
65(41H) t
7é(4CI)-i)O — System area — — — — —
S ti |
77(4DH) CH2 ensorcorrection value 0 RIW x o) Page 361, Appendix 2 (21)
setting
78(4EH) CH2 System area — — — — —
79(4FH) CH2 System area — — — — —
Pri I igital fil
80(50H) CH2 rimary delay digital filter 0 RIW x o Page 364, Appendix 2 (24)
setting
1(51H
89(55()5':}:;0 — System area — — — — —
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Address Target Setting contents Default Automatic Non-volatile
(decimal channel . lue™! Read/Write? . | memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™
2(TT)
96(60H) CH3 Input rangeﬂ7 7(RT) R/W X O Page 346, Appendix 2 (12)
*5
97(61H) to
108(6CH) ystem area
S i I
109(6DH) CH3 s:tr:i?\c;r correction value 0 RIW x o) Page 361, Appendix 2 (21)
110(6EH) CH3 System area — — — — —
111(6FH) CH3 System area — — — — —
112(70H) CH3 SP;T:QW delay digital filter 0 RIW x o Page 364, Appendix 2 (24)
113(71H) to
127(7FH) System area
2(TT)
128(80H) CH4 Input range”™” 7(RT) RIW X O Page 346, Appendix 2 (12)
*5
129(81H) to — System area — — — — —
140(8CH) y
S i |
141(8DH) CH4 s:trt‘ii‘;r correction value 0 RIW x o Page 361, Appendix 2 (21)
142(8EH) CH4 System area — — — — —
143(8FH) CH4 System area — — — — —
Pri delay digital filt
144(90H) CH4 S;T:gry iy CIQRtiier 0 RIW x o Page 364, Appendix 2 (24)
145(91H) to
181(B5H) ystem area
Cold junction temperature
182(B6H) All i lection™® 0 R/W X O Page 383, Appendix 2 (49)
compensation selection
183(B7H) All Control switching monitor 0 R X X Page 384, Appendix 2 (50)
184(B8H) to — System area — — — — —
195(C3H) Y
Process alarm alert output
196(C4H) CH1 . 1 R/W X O Page 386, Appendix 2 (53)
enable/disable setting™”
P | I I
.rc?cess alarm lower lower 0(TT)
197(C5H) CH1 limit value .5 R/W @) @)
- -2000(RT)
I.Dro.cess alarm lower upper 0(TT)
198(C6H) CH1 limit value .5 R/W O O
- -2000(RT)
Page 387, Appendix 2 (54)
P | |
. ro.cess alarm upper lower 1300(TT)
199(C7H) CH1 limit value - R/IW O O
- 6000(RT)
I?r(?cess alarm upper upper 1300(TT)
200(C8H) CH1 limit value .5 R/W (@) (@)
- 6000(RT)
Rate alarm alert output
201(C9H) CH1 . 1 R/W X O Page 388, Appendix 2 (55)
enable/disable setting™”
Rate alarm alert detection .
202(CAH) CH1 7 1 R/W X O Page 388, Appendix 2 (56)
cycle
Rate alarm upper limit
203(CBH) CH1 - 0 R/W X O
value
Roto al I — Page 389, Appendix 2 (57)
ate alarm lower Iimi
204(CCH) CH1 - 0 R/W X O
value
205(CDH) to — System area — — — — —
211(D3H) 4
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Address Target Setting contents Default Automatic Non-volatile
(decimal channel . lue™t Read/Write 2 g memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™
Process alarm alert output
212(D4H) CH2 . 1 R/W X O Page 386, Appendix 2 (53)
enable/disable setting™”
P | | [
. r(?cess alarm lower lower o)
213(D5H) CH2 limit value - R/W @) (@)
7 -2000(RT)
Iljr(?cess alarm lower upper o)
214(D6H) CH2 limit value - RIW @) O
7 -2000(RT)
Page 387, Appendix 2 (54)
P | |
. rc?cess alarm upper lower 1300(TT)
215(D7H) CH2 limit value - R/W O O
7 6000(RT)
P |
. r(?cess alarm upper upper 1300(TT)
216(D8H) CH2 limit value .5 R/W O O
7 6000(RT)
Rate alarm alert output
217(D9H) CH2 ble/disabl ting’? 1 R/IW X O Page 388, Appendix 2 (55)
enable/disable setting
Rate alarm alert detection .
218(DAH) CH2 o7 1 R/W X O Page 388, Appendix 2 (56)
cycle
Rate alarm upper limit
219(DBH) CH2 - 0 R/W X O
value
Roto a1 I — Page 389, Appendix 2 (57)
ate alarm lower limi
220(DCH) CH2 - 0 R/W X O
value
221(DDH) to — System area — — — — —
227(E3H) v
Process alarm alert output
228(E4H) CH3 ble/disable setting’” 1 R/W X O Page 386, Appendix 2 (53)
enable/disable setting
P | | |
lrc?cess alarm lower lower 0TT)
229(E5H) CH3 limit value .5 R/W @) @)
7 -2000(RT)
Iljr(?cess alarm lower upper o)
230(E6H) CH3 limit value 5 R/IW @) O
7 -2000(RT)
Page 387, Appendix 2 (54)
F’rc?cess alarm upper lower 1300(TT)
231(E7H) CH3 limit value - R/W O O
7 6000(RT)
P |
. r(?cess alarm upper upper 1300(TT)
232(E8H) CH3 limit value 5 R/W O O
7 6000(RT)
Rate alarm alert output
233(E9H) CH3 ble/disable setting”? 1 R/W X ) Page 388, Appendix 2 (55)
enable/disable setting
Rate alarm alert detection .
234(EAH) CH3 o7 1 R/W X O Page 388, Appendix 2 (56)
cycle
Rate alarm upper limit
235(EBH) CH3 - 0 R/W X O
value
Roto a1 I p— Page 389, Appendix 2 (57)
ate alarm lower limi
236(ECH) CH3 - 0 R/W X O
value
237(EDH) to — System area — — — — —
243(F3H) 4
Process alarm alert output .
244(F4H) CH4 1 R/W X O Page 386, Appendix 2 (53)

enable/disable setting*7
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Address Target Setting contents ) Non-volatile
. Default ., | Automatic 3
(decimal channel . et Read/Write? - memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™

I?rt?cess alarm lower lower o)

245(F5H) CH4 limit value - RW o o
7 -2000(RT)
Process alarm lower upper o(TT)

246(F6H) CH4 limit value - RIW O O
7 -2000(RT)

Page 387, Appendix 2 (54)

P | |
. r(?cess alarm upper lower 1300(TT)

247(F7H) CH4 limit value 5 R/W o O
7 6000(RT)
P |
. ro.cess alarm upper upper 1300(TT)

248(F8H) CH4 limit value .5 R/W o O
7 6000(RT)
Rate alarm alert output .

249(F9H) CH4 . e 1 R/IW X O Page 388, Appendix 2 (55)
enable/disable setting
Rate alarm alert detection

250(FAH) CH4 o7 1 R/W X O Page 388, Appendix 2 (56)
cycle
Rate alarm upper limit

251(FBH) CH4 - 0 R/W X O
value

Page 389, Appendix 2 (57)

Rate alarm lower limit

252(FCH) CH4 - 0 R/W X O
value

253(FDH) to — System area — — — — —

543(21FH) 4
Sensor two-point correction

544(220H) CH1 offset value (measured 0 RIW @) O Page 393, Appendix 2 (63)
value)‘7
Sensor two-point correction

545(221H) CH1 offset value (corrected 0 R/W @) @) Page 393, Appendix 2 (64)
value)”
Sensor two-point correction

546(222H) CH1 gain value (measured 0 R/W @) @) Page 394, Appendix 2 (65)
value)”
Sensor two-point correction

547(223H) CH1 gain value (corrected 0 RIW @) O Page 394, Appendix 2 (66)
value)'7
Sensor two-point correction .

548(224H) CH1 - 0 R/W X X Page 395, Appendix 2 (67)
offset latch request
S two-point i

549(225H) CH1 ensor two-point correction 0 R x x Page 395, Appendix 2 (68)
offset latch completion
Sensor two-point correction

550(226H) CH1 . 7 0 R/W X X Page 396, Appendix 2 (69)
gain latch request
S two-point i

551(227H) CH1 ensor wo-point correction 0 R x x Page 396, Appendix 2 (70)
gain latch completion

552(228H) to — System area — — — — —

575(23FH) 4
Sensor two-point correction

576(240H) CH2 offset value (measured 0 R/W @) @) Page 393, Appendix 2 (63)
value)”?
Sensor two-point correction

577(241H) CH2 offset value (corrected 0 R/W @) @) Page 393, Appendix 2 (64)
value)‘7
Sensor two-point correction

578(242H) CH2 gain value (measured 0 R/W @) O Page 394, Appendix 2 (65)
value)”
Sensor two-point correction

579(243H) CH2 gain value (corrected 0 R/W @) @) Page 394, Appendix 2 (66)

value)”
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Address Target Setting contents ) Non-volatile
5 Default ., | Automatic .
(decimal channel . lue™t Read/Write2 .y | memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™
Sensor two-point correction
580(244H) CH2 7 0 R/W X X Page 395, Appendix 2 (67)
offset latch request
Sensor two-point correction
1(245H H2 R X X P A ix 2
581(245H) ¢ offset latch completion 0 age 395, Appendix 2 (68)
Sensor two-point correction .
582(246H) CH2 . - 0 R/W X X Page 396, Appendix 2 (69)
gain latch request
S two-point i
583(247H) CH2 ensor two-point correction 0 R x x Page 396, Appendix 2 (70)
gain latch completion
584(248H) to _ Svstem area o _ o o o
607(25FH) 4
Sensor two-point correction
608(260H) CH3 offset value (measured 0 R/IW @) O Page 393, Appendix 2 (63)
value)*7
Sensor two-point correction
609(261H) CH3 offset value (corrected 0 R/W @) @) Page 393, Appendix 2 (64)
value)”
Sensor two-point correction
610(262H) CH3 gain value (measured 0 R/W O (@) Page 394, Appendix 2 (65)
value)”
Sensor two-point correction
611(263H) CH3 gain value (corrected 0 R/IW @) O Page 394, Appendix 2 (66)
value‘)*7
Sensor two-point correction .
612(264H) CH3 7 0 R/W X X Page 395, Appendix 2 (67)
offset latch request
S two-point i
613(265H) CH3 ensor two-point correction 0 R x x Page 395, Appendix 2 (68)
offset latch completion
Sensor two-point correction
614(266H) CH3 ) 7 0 R/W X X Page 396, Appendix 2 (69)
gain latch request
S two-point i
615(267H) CH3 ensor wo-paint correction 0 R x x Page 396, Appendix 2 (70)
gain latch completion
616(248H) to
639(27FH) System area
Sensor two-point correction
640(280H) CH4 offset value (measured 0 R/W O O Page 393, Appendix 2 (63)
value)”
Sensor two-point correction
641(281H) CH4 offset value (corrected 0 R/IW @) O Page 393, Appendix 2 (64)
value)*7
Sensor two-point correction
642(282H) CH4 gain value (measured 0 R/W O O Page 394, Appendix 2 (65)
value)”
Sensor two-point correction
643(283H) CH4 gain value (corrected 0 R/W O (@) Page 394, Appendix 2 (66)
value)”
Sensor two-point correction
644(284H) CH4 - 0 R/W X X Page 395, Appendix 2 (67)
offset latch request
Sensor two-point correction .
X X
645(285H) CH4 offset latch completion 0 R Page 395, Appendix 2 (68)
Sensor two-point correction .
646(286H) CH4 . 7 0 R/W X X Page 396, Appendix 2 (69)
gain latch request
647(287H) CH4 Selnsor two-point c?orrectlon 0 R % % Page 396, Appendix 2 (70)
gain latch completion
648(288H) to
692(2B4H) ysiem arca
Conversion enable/disable .
693(2B5H) All CHs 000FH R/W X O Page 401, Appendix 2 (76)

setting”
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CHAPTER 3 SPECIFICATIONS

Address Target Setting contents ) Non-volatile
. Default ., | Automatic 3
(decimal channel . et Read/Write? - memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™
694(2B6H) to o System area _ _ _ . _
697(2B9H) 4
Number of i
698(2BAH) CH1 urmber of moving 2 RIW x o
averaging
Number of i
699(2BBH) CH2 ymber of moving 2 RIW x o
averaging
: - Page 402, Appendix 2 (78)
700(2BCH) CH3 Number of moving 2 RIW x o
averaging
701(2BDH) CH4 Number of moving 2 RIW x o
averaging
702(2BEH) to
[— t [ [— [ — [
724(2D4H) System area
Process value (PV) scaling
725(2D5H) CH1 function enable/disable 0 R/W X @) Page 404, Appendix 2 (82)
setting*7
Process value (PV) scaling
726(2D6H) CH1 . 0 R/W X O
lower limit value™
Page 405, Appendix 2 (83)
Process value (PV) scaling
727(2D7H) CH1 o - 0 R/W x o)
upper limit value
P | PV li
728(2D8H) CH1 Var‘l’ucjss value (PV) scaling 0 R x x Page 405, Appendix 2 (84)
729(2D9H) to - System area . - . . .
740(2E4H) 4
Process value (PV) scaling
741(2E5H) CH2 function enable/disable 0 R/W X @) Page 404, Appendix 2 (82)
setting*7
Process value (PV) scaling
742(2E6H) CH2 7 0 R/W X O
lower limit value
Page 405, Appendix 2 (83)
Process value (PV) scaling
743(2E7H) CH2 L 7 0 R/W X O
upper limit value
P | PV li
744(2E8H) CH2 V;TUCSSS value (PV) scaling 0 R x x Page 405, Appendix 2 (84)
745(2E9H) to o System area _ o o . _
756(2F4H) Y
Process value (PV) scaling
757(2F5H) CH3 function enable/disable 0 R/W X O Page 404, Appendix 2 (82)
setting”
Process value (PV) scaling
758(2F6H) CH3 o . 0 R/W x o)
lower limit value
Page 405, Appendix 2 (83)
Process value (PV) scaling
759(2F7H) CH3 o - 0 R/W x O
upper limit value
P | PV li
760(2F8H) CH3 V;TUC:SS value (PV) scaling 0 R x x Page 405, Appendix 2 (84)
761(2F9H) to
772(304H) LS
Process value (PV) scaling
773(305H) CH4 function enable/disable 0 RW x O Page 404, Appendix 2 (82)
setting”’
Process value (PV) scaling
774(306H) CH4 L - 0 R/W X O
lower limit value
Page 405, Appendix 2 (83)
Process value (PV) scaling
775(307H) CH4 o - 0 R/W x o)
upper limit value
P | PV li
776(308H) CH4 V;TUCSSS value (PV) scaling 0 R x x Page 405, Appendix 2 (84)
777(309H) to — System area — — — — —
784(310H) 4
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Address Target Setting contents ) Non-volatile
Default ., | Automatic .
(decimal channel . e Read/Write 2 .3 | memory write Reference
(hexadecimal)) Channel Temperature input mode value setting availability ™
Sensor correction function
785(311H) All CHs e 0 R/W x O Page 411, Appendix 2 (93)
selection
Temperature conversion .
786(312H) All CHs completion flag 0 R X X Page 411, Appendix 2 (94)
787(313H) AllcHs | Function extension bit 0 R x x Page 412, Appendix 2 (95)
monitor
788(314H) All CHs Sampling cycle monitor 0 R X X Page 412, Appendix 2 (96)
788(314H) to . Svst . . . .
1278(4FEH) ystem area
1279(4FFH) to
409;(FFFI)-I) Buffer memory areas for error history (@ Page 77, Section 3.5 (2))
4096(1000H) to _ System ar _ _ _ _
53247(CFFFH) ystem area
*1 This value is stored when Default setting registration instruction (Yn9) is turned on.
*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 [__ ¥ Page 234, Section 8.3.4.
*4 Whether writing to the non-volatile memory by turning off and on Set value backup instruction (Yn8) is enabled in this
column. For details, referto [ Page 235, Section 8.3.5.
*5 (TT) indicates the L60TCTT4 and L60TCTT4BW. (RT) indicates the LGOTCRT4 and LEOTCRT4BW.
*6 Available only when the L6OTCTT4 or LEOTCTT4BW is used. With other models, this area is handled as a system area.
*7 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

O: Enable, X: Disable

A Target Setting contents Non-volatile
(dddl:essl channel or Default | Read/Write | Automatic memory s
ecima ing- N P " . eference
(hexadecimal)) T Standard I-!eatlng Mix control value™ 2 setting 3 write
sensor (CT) control cooling control availability™
Page 336,
0(0H) All CHs Error code 0 R X X Appendix 2
()]
1(1H) CH1 Decimal point position
2(2H) CH2 Decimal point position o(TT) Page 336,
1(RT) R X X Appendix 2
3(3H) CH3 Decimal point position *5 @
4(4H) CH4 Decimal point position
5(5H) CH1 Alert definition
6(6H) CH2 Alert definition Page 337,
0 R X X Appendix 2
7(7H) CH3 Alert definition @)
8(8H) CH4 Alert definition
9(9H) CH1 Temperature process value (PV)
10(AH) CH2 Temperature process value (PV) Page 339,
0 R X X Appendix 2
11(BH) CH3 Temperature process value (PV) @)
12(CH) CH4 Temperature process value (PV)
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
« ressl channel or Default | Read/Write | Automatic memory .
ecimal ing- N “ . 3 eference
(hexadecimal)) current Standarld I:eatlng I Mix control value™ 2 setting 3 write
sensor (CT) control cooling contro availability™
. Manipulated Manipulated
M |
13(DH) CH1 vaT:;pEJn:\t/jd value for value for
heating (MVh) heating (MVh)
Manipulated
Manipulated Manipulated value for
14(EH) CH2 Value" Wy, | vale for heating
heating (MVh) hes Page 339,
(MVh) 0 R X X Appendix 2
Manioulated Manipulated Manioulated (5)
anipulate anipulate
15(FH CH3 value for
(FH) value (MV) . . | value (MV)
heating (MVh)
Manibulated Manipulated Manipulated
anipulate anipulate
16(10H CH4 value for
( ) value (MV) . 6 value (MV)
heating (MVh)
Temperature Temperature Temperature
17(11H) CH1 rise judgment | rise judgment rise judgment
flag flag flag
Temperature Temperature Temperature
18(12H) CH2 rise judgment | rise judgment rise judgment
7
flag flag flag Page 341,
Temperature | Temperature Temperature 0 R X X Appendix 2
19(13H) CH3 rise judgment | rise judgment rise judgment (6)
flag flag™® flag
Temperature
Temperature - Temperature
B rise judgment R
20(14H) CH4 rise judgment flag rise judgment
flag “© flag
) Heating Heating
T t
21(15H) CH1 ransistor transistor output | transistor
output flag
flag output flag
Transistor Heating Heating
22(16H) CH2 transistor output | transistor
output flag -
flag output flag
Hoat Page 342,
eating 0 R X X Appendix 2
23(17H) CH3 Transistor transistor output | Transistor )
output flag flag output flag
*6
Heating
24(18H) CHa Transistor transistor output | Transistor
output flag flag output flag
*6
25(19H) CH1 Set value (SV) monitor
I \Y I vV Setvalue (SV
26(1AH) CH2 Setv;a ue (SV) Sethalue (sVv) . k7( )
monitor monitor monitor Page 343,
Setvalue (SV) | Set value (SV Setvalue (SV 0 R X X Appendix 2
27(1BH) CH3 e\{aue( ) ! (SV) e\{aue( ) 5
monitor monitor'® monitor (8)
28(1CH) Cha Set \{alue (SV) | Set valtie (SV) | Set \{alue (sv)
monitor monitor © monitor
Page 343,
29(1DH) All CHs Cold junction temperature process value® 0 R X X Appendix 2
)
Page 343,
30(1EH) All CHs MAN mode shift completion flag 0 R X X Appendix 2
(10)
Page 344,
31(1FH) All CHs Memory's PID constants read/write completion flag 0 R X X Appendix 2
(1)
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hef(aii(::‘ilranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*"
2(TT) Page 346,
32(20H) CH1 Input range”™® 7(RT) R/W X O Appendix 2
& (12)
Page 353,
33(21H) CH1 Stop mode setting 1 R/W X O Appendix 2
(13)
Page 354,
34(22H) CH1 Set value (SV) setting 0 R/W O O Appendix 2
(14)
Heati Heati
Proportional p::;)tl)rfional p:;:r?ional Page 354,
% .
35(23H) CH1 ::tr:i(:](P) band (Ph) band (Ph) 30 R/IW O :—\1p5p;end|x 2
9 setting setting
Page 356,
36(24H) CH1 Integral time (1) setting 240 R/W X O Appendix 2
(16)
Page 356,
37(25H) CH1 Derivative time (D) setting 60 R/IW X O Appendix 2
(17)
38(26H) CH1 Alert set value 1 0 R/IW O O
39(27H) CH1 Alert set value 2 0 RIW 0 0 Page 356,
Appendix 2
40(28H) CH1 Alert set value 3 0 R/IW O O (18)
41(29H) CH1 Alert set value 4 0 R/IW O O
42(2AH) CH1 Upper limit :'meit:;ni uuiper E'meitjanu% uuptper 1000 RIW x o
output limiter .y P o P Page 358,
limiter limiter Appendix 2
L limi (19)
43(2BH) CH1 ower I,ml,t System area System area 0 R/W X O
output limiter
Page 360,
44(2CH) CH1 Output variation limiter setting 0 R/W X O Appendix 2
(20)
Page 361,
45(2DH) CH1 Sensor correction value setting 0 R/W X O Appendix 2
(21)
Page 361,
46(2EH) CH1 Adjustment sensitivity (dead band) setting 5 R/W X O Appendix 2
(22)
Control output Heating control | Heating Page 362,
47(2FH) CH1 ) P output cycle control output 30/300 R/W X @] Appendix 2
cycle setting . .
setting cycle setting (23)
Page 364,
48(30H) CH1 Primary delay digital filter setting 0 R/W X O Appendix 2
(24)
Page 365,
49(31H) CH1 Control response parameters 0 R/W X O Appendix 2
(25)
Page 366,
50(32H) CH1 AUTO/MAN mode shift 0 R/IW X O Appendix 2
(26)
Page 367,
51(33H) CH1 MAN output setting 0 R/W X O Appendix 2
(27)
Setting change rate limiter/Setting change rate Page 368,
52(34H) CH1 *1 0 R/W X O Appendix 2
limiter (temperature rise) 0
(28)
Page 369,
53(35H) CH1 AT bias 0 R/IW O O Appendix 2
(29)
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a:z::;al)) G Standard I-!eatmg- T value'! 2 setting™ write eference
sensor (CT) control cooling control availability*“
Forward/rever Page 370,
54(36H) CH1 se action System area System area 1 R/W X O Appendix 2
setting (30)
1300
(TT)
55(37H) CH1 Upper limit setting limiter 6000 R/W O O
RD Page 371,
° Appendix 2
o(TT) (31)
L o -2000
56(38H) CHA1 Lower limit setting limiter (RT) R/W O O
*5
57(39H) CH1 System area — — — — —
Page 372,
58(3AH) CH1 Heater disconnection alert setting™"’ 0 RW X O Appendix 2
(32)
L
dios?:‘c)mnection Page 373,
59(3BH) CH1 detection System area System area 480 R/W X O Appendix 2
33
judgment time 33)
L
dios?::)nnection Page 374,
60(3CH) CH1 detection System area System area 0 R/W O O Appendix 2
4
dead band (34)
Page 375,
61(3DH) CH1 Unused channel setting 0 R/W X O Appendix 2
(35)
Page 376,
62(3EH) CH1 Memory's PID constants read instruction 0 R/W X X Appendix 2
(36)
. ) ) Page 377,
Automat ki tt ft to ti f PID
63(3FH) CH1 utomatic backup setting after auto tuning o 0 RIW y « Appendix 2
constants
(37)
2(TT) Page 346,
64(40H) CH2 Input rangew9 7(RT) R/W X O Appendix 2
s (12)
Page 353
St d St d Stop mode ,
65(41H) CH2 op mode op mode pm 1 RIW x o) Appendix 2
setting setting setting 7
(13)
Page 354
Setvalue (SV) | Set value (SV Setvalue (SV ’
66(42H) CH2 etvalue (SV) | Setvalue (SV) ue (SV) 0 RIW o o Appendix 2
setting setting setting”’
(14)
Heati Heatin
Proportional ea“”g, g Page 354,
67(43H) CH2 band (P) proportional proportional 30 RIW x o) Appendix 2
) band (Ph) band (Ph) PP
setting ) - (15)
setting setting
. ) ) Page 356,
| | | | | Integral time
68(44H) CH2 ntegral time | Integral time (1 grat i 240 RIW x o Appendix 2
(1) setting setting (1) setting 7
(16)
Derivative Derivative time Derivative Page 356,
69(45H) CH2 time (D) ) time (D) 60 R/W X O Appendix 2
) (D) setting 7
setting setting (a7
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
adtociy current Standard el Mix control | value™ Z setting™ write SIelence
(hexadecimal)) sensor (CT) control cooling control availability™*
Alert set val Alert set value
70(46H) CH2 1 Crisetvall® | Alertsetvalue 1 | 1 0 RIW o) o)
7
Alert set val Alert set value
71(47H) CH2 Crisetvalie | Alert setvalue 2 | 2 0 RIW o o
2 7 Page 356,
Appendix 2
Alert sot val Alert set value (18)
72(48H) CH2 . erisetvall® | lert setvalue 3 | 3 0 RIW o) o)
7
Alert set val Alert set value
73(49H) CH2 A Crisetvali® | Alert setvalue 4 | 4 0 RIW o) o)
7
- Heating upper Heating upper
74(4AH) CH2 Upperlimit | it output limit output 1000 RIW x o
output limiter o P g Page 358,
limiter limiter Appendix 2
L Jimi (19)
75(4BH) CH2 ower I,ml,t System area System area 0 R/W X O
output limiter
Output
Output Output variation | variation Page 360,
76(4CH) CH2 variation ) 'p . . 0 R/W X O Appendix 2
o ) limiter setting limiter
limiter setting e (20)
setting
Page 361,
77(4DH) CH2 Sensor correction value setting 0 R/W X O Appendix 2
(21)
Adjust t Adjustment
Juls.mlen Adjustment ! e Page 361,
sensitivity . sensitivity X
78(4EH) CH2 sensitivity (dead 5 R/W X O Appendix 2
(dead band) A (dead band)
] band) setting g (22)
setting setting
Heating control | Heating Page 362,
Control output _
79(4FH) CH2 . output cycle control output 30/300 R/W X O Appendix 2
cycle setting ) g
setting cycle setting (23)
Page 364,
80(50H) CH2 Primary delay digital filter setting 0 R/W X O Appendix 2
(24)
Control Control Control Page 365,
81(51H) CH2 response response response 0 R/W X O Appendix 2
parameters parameters parameters”’ (25)
AUTO/MAN Page 366,
AUTO/MAN AUTO/MAN .
82(52H) CH2 ) ) mode shift 0 R/W X O Appendix 2
mode shift mode shift .
7 (26)
Page 367,
MAN MAN MAN output
83(53H) CH2 N output N output v oup 0 RIW % o Appendix 2
setting setting setting 7
(27)
Setting change rate limiter/Setting change rate Page 3(?8’
84(54H) CH2 e 10 0 R/W X O Appendix 2
limiter (temperature rise)
(28)
, , AT bias Page 369,
85(55H) CH2 AT bias AT bias 7 0 R/W O O Appendix 2
(29)
Forward/rever Page 370,
86(56H) CH2 se action System area System area 1 R/W X O Appendix 2
setting (30)
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a:z::;al)) G Standard I-!eatmg- T value'! 2 setting™ write eference
sensor (CT) control cooling control availability*“
1300
o L Upper limit (TT)
87(57H) cg | Upeerlimit 1 Upper fimit setting 6000 RIW o o
setting limiter | setting limiter e RT)
limiter s Page 371,
Appendix 2
T 31
L limit L limit Lower limit 02(00(;
ower limi ower limi . -
settin
88(58H) CcH2 setting limiter | setting limiter o gq (RT) RIW © ©
limiter 5
89(59H) CH2 System area — — — — —
Heat:
Heater Heater -ea er ) Page 372,
. . ) ) disconnection
90(5AH) CH2 disconnection | disconnection alert 0 R/W X @) Appendix 2
gt o
alert setting™!! | alert setting —— (32
L
dios?:‘;nnection Page 373,
91(5BH) CH2 detection System area System area 480 R/W X O Appendix 2
33
judgment time (33)
L
dios?:Znnection Page 374,
92(5CH) CH2 detection System area System area 0 R/W O O Appendix 2
4
dead band (34)
Unused Unused channel Unused Page 375,
93(5DH) CH2 channel setin channel 0 R/W X @) Appendix 2
setting 9 setting” (35)
M s PID Memory's PID
co(::t(;zlt: Memory's PID constants Page 376,
94(5EH) CH2 read constants read read 0 R/W X X Appendix 2
. . instruction instruction (36)
instruction 7
Automatic Aut i Automatic
backup setting b:cokTa;Zttin backup setting Page 377,
95(5FH) CH2 after auto P SEUING 1 after auto 0 RIW x x Appendix 2
tuning of PID after auto tuning tuning of PID 37)
of PID constants .
constants constants’”
2(TT) Page 346,
96(60H) CH3 Input range® 7(RT) RIW X o) Appendix 2
s (12)
Page 353
Sty d Stop mode St d )
97(61H) CH3 op mode pm op mode 1 RIW x o) Appendix 2
setting setting™® setting
(13)
Page 354
Set value (SV ’
98(62H) CH3 Setvalue (SV) value (SV) | Setvalue (SV) 0 RIW o o Appendix 2
setting setting”® setting
(14)
. Heating .
Proportional ) Proportional Page 354,
proportional .
99(63H) CH3 band (P) band (Ph) band (P) 30 R/W X O Appendix 2
setting g setting (15)
setting
) Page 356
| | ti Integral time (| | | ti ,
100(64H) CH3 ntegral time gral time (1) | Integral time 240 RIW x 0 Appendix 2
(1) setting setting™® (1) setting
(16)
Derivative - . Derivative Page 356,
- Derivative time - .
101(65H) CH3 time (D) g time (D) 60 R/W X O Appendix 2
) (D) setting )
setting setting 17)
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hei;‘::'i':l - G Standard I-!eatmg- . value'! 2 setting™ write eference
sensor (CT) control cooling control availability*"
Al | Alert set value 1 | Al |
102(66H) CH3 1 ert set value . 1 ert set value 0 RIW o o
Alert setvalue | Alert setvalue 2 | Alert set value
103(67H) CH3 A 5 A 0 RIW o o Page 356,
Appendix 2
Alert set val Alert set value 3 | Alert set val
104(68H) I A A 0 RIW o o (18)
Alert set value 4
105(69H) CH3 4Alert set value . 4Alert set value 0 RIW o o
U limit Heating upper U limit
pper limi . pper limi
106(6AH CH3 limit output 1000 R/W X
( ) output limiter o *ep output limiter © Page 358,
limiter Appendix 2
Lower limit Lower limit (19)
107(6BH) CH3 owertim! System area owertim! 0 RIW x o
output limiter output limiter
Ou'fplft Output variation oqulft Page 3(?0’
108(6CH) CH3 variation o g variation 0 R/W X O Appendix 2
. . limiter setting . .
limiter setting limiter setting (20)
Page 361,
109(6DH) CH3 Sensor correction value setting 0 R/W X O Appendix 2
(21)
Adjulstt.mltent Adjustment Adjuitlrr?:ent Page 361,
110(6EH) CH3 senstiivity sensitivity (dead | SMS"VY 5 RIW x o Appendix 2
(dead band) e (dead band) 22)
setting band) setting setting
Control outout Heating control Control outout Page 362,
111(6FH) CH3 ontrotoutpUL | o tput cycle ontrotoulput |- 44,30 RIW x o Appendix 2
cycle setting g cycle setting
setting (23)
Page 364,
112(70H) CH3 Primary delay digital filter setting 0 R/W X O Appendix 2
(24)
Control Control Control Page 365,
113(71H) CH3 response response response 0 R/W X O Appendix 2
parameters parameters% parameters (25)
AUTO/MAN Page 366,
AUTO/MAN . AUTO/MAN
114(72H) CH3 . mode shift . 0 R/W X O Appendix 2
mode shift . mode shift
6 (26)
Page 367
MAN output ’
115(73H) CH3 MAN output P MAN output 0 RIW x o Appendix 2
setting setting”® setting
(27)
Setting change rate limiter/Setting change rate Page 3(?8’
116(74H) CH3 o 10 0 R/W X O Appendix 2
limiter (temperature rise)
(28)
AT bias Page 369,
117(75H) CH3 AT bias 6 AT bias 0 R/IW O O Appendix 2
(29)
Forward/rever Forward/rever Page 370,
118(76H) CH3 se action System area se action 1 R/W X O Appendix 2
setting setting (30)
1300
U limit Upper limit U limit (m
119(77H) CH3 pper fimit ) Pper limi 6000 RIW o o
setting limiter setting limiter 6 setting limiter RT
(RT) Page 371,
5 Appendix 2
o(TT) (31)
L limi Lower limit L limi -2000
120(78H) CH3 ower limit ) ower fimit RIW 0 0
setting limiter | setting limiter'® | setting limiter (RT)
*5
121(79H) CH3 System area — — — — —
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a::::;al)) G Standard I-!eatmg- T value'! 2 setting™ write eference
sensor (CT) control cooling control availability*“
Heater Heater Heater Page 372,
122(7AH) CH3 disconnection | disconnection disconnection 0 R/W X @) Appendix 2
alert setting™! | alert setting™®" | alert setting”™"! (32)
L L
dios(::Znnection d;ZZnnection Page 373,
123(7BH) CH3 ) System area ) 480 R/W X O Appendix 2
detection detection (33)
judgment time judgment time
L L
dic;c;Znnection dios(::znnection Page 374,
124(7CH) CH3 ) System area . 0 R/W O O Appendix 2
detection detection (34)
dead band dead band
Unused Unused Page 375,
Unused channel .
125(7DH) CH3 channel . channel 0 R/W X O Appendix 2
setting setting setting (35)
M 's PID | Memory's PID M 's PID
coenn;tc;rri/t: consta?:ts read coin;;r:t: Page 376,
126(7EH) CH3 . . 0 R/W X X Appendix 2
read instruction read
. ) . . . (36)
instruction 6 instruction
Automatic Automatic Automatic
backup setting | backup setting | backup setting Page 377,
127(7FH) CH3 after auto afterauto tuning | after auto 0 R/W X X Appendix 2
tuning of PID | of PID tuning of PID (37)
constants constants™©® constants
2(TT) Page 346,
128(80H) CH4 Input range® 7(RT) RW X O Appendix 2
s (12)
Page 353
St d Stop mode St d )
129(81H) CH4 op mode pm op mode 1 RIW x o Appendix 2
setting setting™® setting
(13)
Page 354,
Set value (SV
130(82H) CH4 Setvalue (SV) | Setvalue (SV) | Setvalue (SV) 0 RIW o o Appendix 2
setting setting”® setting
(14)
. Heating .
Proportional ) Proportional Page 354,
proportional .
131(83H) CH4 band (P) band (Ph) band (P) 30 R/W X O Appendix 2
setting _— setting (15)
setting
) ) ) Page 356
Int It Integral time (1 Int 11 ,
132(84H) CH4 niegral fime gral time ([) | Integral time 240 RIW x o) Appendix 2
(1) setting setting™® (1) setting
(16)
Derivative Derivati . Derivative Page 356,
erivative time
133(85H) CH4 time (D) 6 time (D) 60 R/W X O Appendix 2
) (D) setting )
setting setting 17)
Al | Alert set value 1 | Al |
134(86H) CH4 1 ert set value . 1 ert set value 0 RIW o o
Alert setvalue | Alert setvalue 2 | Alert set value
135(87H) CH4 2 6 2 0 R/W O O Page 356,
Appendix 2
Alert set val Alert set value 3 | Alert set val
136(88H) CHa | TR A RIW o o (18)
Alert set value 4
137(89H) CH4 4AIert set value . 4Alert set value 0 RIW o o
U limit Heating upper U limit
pper limi . pper limi
138(8AH CH4 limit output 1000 R/W X
( ) output limiter o 'Gp output limiter © Page 358,
limiter Appendix 2
Lower limit Lower limit (19)
139(8BH) CH4 owertim! System area owerim! 0 RIW x o
output limiter output limiter
Oqulft Output variation Out.plft Page 360’
140(8CH) CH4 variation L s variation 0 R/W X O Appendix 2
- . limiter setting L .
limiter setting limiter setting (20)
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hef(aii(::‘ilranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*"
Page 361,
141(8DH) CH4 Sensor correction value setting 0 R/W X O Appendix 2
(21)
AdUSITENt | gy meny | Adistment page 361
142(8EH) CH4 sensitivity sensitivity (dead | SSNSIVItY 5 RIW x o Appendix 2
(dead band) band g (dead band) 22)
setting and) setting setting
Heating control Page 362,
Control output Control output
143(8FH) CH4 OOt OUIPUL | o ytput cycle ontrotoutput 1 54,300 RIW x o) Appendix 2
cycle setting g cycle setting
setting (23)
Page 364,
144(90H) CH4 Primary delay digital filter setting 0 R/W X O Appendix 2
(24)
Control Control Control Page 365,
145(91H) CH4 response response response 0 R/W X O Appendix 2
parameters parameters© parameters (25)
AUTO/MAN Page 366
AUTO/MAN . AUTO/MAN ’
146(92H) CH4 uTo/ . mode shift uTo/ . 0 R/IW X O Appendix 2
mode shift . mode shift
6 (26)
MAN output Page 367,
MAN output ) MAN output
147(93H) CH4 N OUPUL setting ~ outpu 0 RIW x o Appendix 2
setting . setting
6 (27)
Setting change rate limiter/Setting change rate Page 3(?8’
148(94H) CH4 e 10 0 R/W X O Appendix 2
limiter (temperature rise)
(28)
AT bias Page 369,
149(95H) CH4 AT bias 6 AT bias 0 RIW O O Appendix 2
(29)
Forward/rever Forward/rever Page 370,
150(96H) CH4 se action System area se action 1 R/W X O Appendix 2
setting setting (30)
1300
U limit Upper limit U limit (I
151(97H) CH4 pperim? . pper fimi 6000 RIW o o
setting limiter | setting limiter® | setting limiter (RT)
. Page 371,
5 Appendix 2
o(TT) (31)
L limi Lower limit L limi -2000
152(98H) CH4 ower fimit erimit | Lowerlimit RIW o o
setting limiter | setting limiter'® | setting limiter (RT)
*5
153(99H) CH4 System area — — — — —
Heater Heater Heater Page 372,
154(9AH) CH4 disconnection | disconnection disconnection 0 R/W X O Appendix 2
alert setting”™" | alert setting®"! | alert setting™" (32)
L L
d:)s(::znnection dios(():‘c))nnection Page 373,
155(9BH) CH4 . System area . 480 R/W X O Appendix 2
detection detection 33)
judgment time judgment time
L L
dic;?:Znnection dios?:‘:)nnection Page 374,
156(9CH) CH4 . System area ) 0 R/IW O O Appendix 2
detection detection (34)
dead band dead band
Unused Unused Page 375,
Unused channel i
157(9DH) CH4 channel g channel 0 R/W X O Appendix 2
setting setting setting (35)
Memtoryts PID Memory's PID Memtoryts PID Page 376,
158(9EH) CH4 f::j ants constants read ‘:::j ants 0 RIW x x Appendix 2
) ) instruction® . ) (36)
instruction instruction
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a::::ranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*“
Automatic Automatic Automatic
backup setting | backup setting | backup setting Page 377,
159(9FH) CH4 after auto afterauto tuning | after auto 0 R/W X X Appendix 2
tuning of PID | of PID tuning of PID (37)
constants constants™© constants
160(A0H) to
163(A3H) ystem area
Page 378,
164(A4H) All CHs Alert dead band setting 5 R/W X O Appendix 2
(38)
Page 378,
165(A5H) All CHs Number of alert delay 0 R/W X O Appendix 2
(39)
Heater disconnection/output off-time current error Page 379,
166(A6H) All CHs detection delay count 3 R/W x (@) Appendix 2
1 (40)
Page 379,
167(A7H) All CHs Temperature rise completion range setting 1 R/W X O Appendix 2
(41)
Page 380,
168(A8H) All CHs Temperature rise completion soak time setting 0 R/W X O Appendix 2
(42)
Page 380,
169(A9H) All CHs PID continuation flag 0 R/W X @) Appendix 2
(43)
Heater disconnection compensation function Page 38_0’
170(AAH) All CHs g 0 R/W X O Appendix 2
selection
(44)
171(ABH) to — System area — — — — —
174(AEH) 4
Page 381,
175(AFH) All CHs Transistor output monitor ON delay time setting 0 R/W X O Appendix 2
(45)
Page 381,
176(BOH) All CHs CT monitor method switching™" 0 R/W X (@) Appendix 2
(46)
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Add Target Setting contents Non-volatile
d |_'essl channel or Default | Read/Write | Automatic memory R
ecima ing- . . . . eference
(hexadecimal)) | U™ Standard e Mix control | value™ 2 setting calits
sensor (CT) control cooling control availability*“
Manipulated ) Manipulated
Manipulated value of
value (MV) for ' .
output with value of heating | heating (MVh)
177(B1H) CH1 ano‘iher (MVh) for output | for output with 0 R X X
with another another
analog analog module analo
module 9 9
module
Manipulated
Manipulated .
value (MV) for | Manipulated value of
outout with value of heating | heating (MVh)
178(B2H) CH2 P (MVh) for output | for output with 0 R X x
another )
analo with another another
d ? analog module analog Page 382,
module module’? Appendix 2
- (47)
Manipulated Manipulated Manipulated
value (MV) for | value of heating | value (MV) for
tput with MVh) for output tput with
179(83H) CH3 output wi ( / ) put | output wi 0 R y y
another with another another
analog analog analog
module module™® module
Manipulated Manipulated Manipulated
value (MV) for | value of heating | value (MV) for
output with (MVh)foroutput | output with
180(B4H H4 . R X X
80(B4H) c another with another another 0
analog analog analog
module module™® module
Page 383,
Resoluti f th ipul lue fi ith
181(B5H) All CHs esolution of the manipulated value for output wit 0 RIW % o Appendix 2
another analog module
(48)
Cold junction temperature compensation Page 3§3’
182(B6H) All CHs . ug 0 R/IW X O Appendix 2
selection
(49)
Page 384,
183(B7H) All CHs Control switching monitor 0 R X X Appendix 2
(50)
184(B8H) CH1 Auto tuning mode selection 0 R/W X O
Auto tuning Auto tunin Auto tuning
185(B9H) CH2 mode 9 . mode 0 R/W X O
. mode selection Y
selection selection”
- Page 384,
Auto tuning Auto tuning Auto tuning Appendix 2
186(BAH) CH3 mode mode mode 0 R/W X @) (51)
selection selection™® selection
Auto tuning Auto tuning Auto tuning
187(BBH) CH4 mode mode mode 0 R/IW X O
selection selection® selection
188(BCH) to — System area — — — — —
191(BFH) y
192(COH) CH1 Alert 1 mode setting™® 0 R/W x O
193(C1H) CH1 Alert 2 mode setting™ 0 R/W x O Page 385,
Appendix 2
194(C2H) CH1 Alert 3 mode setting™® 0 R/W x O (52)
195(C3H) CH1 Alert 4 mode setting™ 0 R/W X O
196(C4H) to — System area — — — — —
207(CFH) ¥
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a:z::;al)) G Standard I-!eatmg- T value'! 2 setting™ write eference
sensor (CT) control cooling control availability*“
Alert 1 mode Alert 1 mode Alert 1 mode
208(DOH) CH2 g g g 0 RIW x o)
setting setting setting
209(D1H) CH2 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW « o
setting™ setting™ setting”™® Page 385,
Appendix 2
Alert 3 mode Alert 3 mode Alert 3 mode (52)
210(D2H) CH2 g e g 0 RIW x O
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
211(D3H) CH2 g g g 0 RIW x o)
setting setting setting
212(D4H) to
223(DFH) ystem area
Alert 1 mode Alert 1 mode Alert 1 mode
224(EOH) CH3 . o g 0 RIW x o}
setting setting setting
225(E1H) CH3 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW « o
setting*9 setting‘e*g setting*g Page 385,
Appendix 2
Alert 3 mode Alert 3 mode Alert 3 mode 52
226(E2H) CH3 T o g 0 RIW x o} (52)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
227(E3H) CH3 g s g 0 RIW x o}
setting setting setting
228(E4H) to — System area — — — — —
239(EFH) 4
Alert 1 mode Alert 1 mode Alert 1 mode
240(FOH) CH4 g gy g 0 R/W X @)
setting setting setting
241(F1H) CH4 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW y o
setting*9 settingkek9 setting*9 Page 385,
Appendix 2
Alert 3 mode Alert 3 mode Alert 3 mode 52
242(F2H) CH4 ) gy g 0 R/W X @) (52)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
243(F3H) CH4 g gy vy 0 R/W X @)
setting setting setting
244(F4H) to o o _ _ _ _
255(FFH) System area
256(100H) CT1 Heater current process value "'
257(101H) CT2 Heater current process value !
258(102H) CT3 Heater current process value !
259(103H) CT4 Heater current process value ! Page 389,
0 R X X Appendix 2
260(104H) CT5 Heater current process value™!! (58)
261(105H) CT6 Heater current process value !
262(106H) CT17 Heater current process value™!
263(107H) CT8 Heater current process value™!
264(108H) CT1 CT input channel assignment setting”™"!
265(109H) CT2 CT input channel assignment setting”™"!
266(10AH) CT3 CT input channel assignment setting” !
267(10BH) CT4 CT input channel assignment setting™"! Page 390,
0 R/W X O Appendix 2
268(10CH) CT5 CT input channel assignment setting” ! (59)
269(10DH) CT6 CT input channel assignment setting” !
270(10EH) CT7 CT input channel assignment setting” !
271(10FH) CT8 CT input channel assignment setting” !
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Add Target Setting contents Non-volatile
d |_'essl channel or Default | Read/Write | Automatic memory .
ecima ing- . . . . eference
(hexadecimal)) current Standarld I:eatlng I Mix control value™ 2 setting 3 write
sensor (CT) control cooling control availability™®
272(110H) CT1 CT selection ¥t
273(111H) CT2 CT selection™®!"!
274(112H) CT3 CT selection ¥t
275(113H) CT4 CT selection™"! Page 391,
0 R/W X @] Appendix 2
276(114H) CT5 CT selection ! (60)
277(115H) CT6 CT selection™®" "t
278(116H) CT7 CT selection™®"!!
279(117H) CT8 CT selection™®"!!
280(118H) CT1 Reference heater current value”!
281(119H) CT2 Reference heater current value”!
282(11AH) CT3 Reference heater current value”!
283(11BH) CT4 Reference heater current value”! Page 392,
0 R/W X O Appendix 2
284(11CH) CT5 Reference heater current value™’ 1)
285(11DH) CT6 Reference heater current value”™!
286(11EH) CT7 Reference heater current value”!
287(11FH) CT8 Reference heater current value”!
288(120H) CT1 CT ratio setting™"!
289(121H) CT2 CT ratio setting™"!
290(122H) CT3 CT ratio setting™"!
291(123H) CT4 CT ratio setting™" Page 392,
800 R/W X O Appendix 2
292(124H) CT5 CT ratio setting™"! (62)
293(125H) CT6 CT ratio setting™"!
294(126H) CcT7 CT ratio setting™"!
295(127H) CT8 CT ratio setting”"!
296(128H) to
543(21FH) ysiem ared
Sensor two-point correction offset value (measured Page 393’
544(220H) CH1 o 0 RIW o} o} Appendix 2
value)
(63)
Sensor two-point correction offset value (corrected Page 393’
545(221H) CH1 o 0 RIW o} o} Appendix 2
value) (64)
Sensor two-point correction gain value (measured Page 394’
546(222H) CH1 o 0 RIW o} o} Appendix 2
value)
(65)
Sensor two-point correction gain value (corrected Page 394,
547(223H) CH1 g 0 R/W O O Appendix 2
value)
(66)
Page 395,
548(224H) CH1 Sensor two-point correction offset latch request™® 0 R/W X x Appendix 2
(67)
Page 395,
549(225H) CH1 Sensor two-point correction offset latch completion 0 R X X Appendix 2
(68)
Page 396,
550(226H) CH1 Sensor two-point correction gain latch request™ 0 R/W x X Appendix 2
(69)
Page 396,
551(227H) CH1 Sensor two-point correction gain latch completion 0 R X X Appendix 2
(70)
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
« ressl channel or Default | Read/Write | Automatic memory .
ecimal ing- N “ . 3 eference
(hexadecimal)) current Standarld I:eatlng I Mix control value™ 2 setting 3 write
sensor (CT) control cooling contro availability™
552(228H) to
563(233H) System area
Page 368,
564(234H) CH1 Setting change rate limiter (temperature drop)”'2 0 R/W X (@) Appendix 2
(28)
565(235H) to - Svstem area - o - - o
570(23AH) 4
During AT During AT
loop loop
disconnection disconnection Page 396,
571(23BH) All CHs detection System area detection 0 R/W X O Appendix 2
function function (71)
enable/disable enable/disable
setting setting
572(23CH) — System area — — — — —
AT
imult
Z’:}u ee:zzorzs Page 397,
573(23DH) CH1 ) P System area System area 0 R X X Appendix 2
rise parameter
. (72)
calculation
flag
) Page 398,
Self-tuning .
574(23EH) CH1 settin System area System area 0 R/W X O Appendix 2
§ (73)
Self-tunin Page 399,
575(23FH) CH1 fla 9 System area System area 0 R X X Appendix 2
’ (74)
Sensor two-point correction offset value (measured Page 39_3’
576(240H) CH2 .9 0 R/W O O Appendix 2
value)
(63)
Sensor two-point correction offset value (corrected Page 393,
577(241H) CH2 ueY'® 0 R/W O @) Appendix 2
value) (64)
) . . Page 394,
Sensor two-point correction gain value (measured .
578(242H) CH2 .9 0 R/W O O Appendix 2
value) (65)
Sensor two-point correction gain value (corrected Page 3?4’
579(243H) CH2 ue)® 0 R/W O @) Appendix 2
value) (66)
Page 395,
580(244H) CH2 Sensor two-point correction offset latch request ® 0 RW X X Appendix 2
(67)
Page 395,
581(245H) CH2 Sensor two-point correction offset latch completion 0 R X X Appendix 2
(68)
Page 396,
582(246H) CH2 Sensor two-point correction gain latch request ™® 0 R/W X X Appendix 2
(69)
Page 396,
583(247H) CH2 Sensor two-point correction gain latch completion 0 R X X Appendix 2
(70)
584(248H) to o Svstem area o o o - -
595(253H) 4
Page 368,
596(254H) CH2 Setting change rate limiter (temperature drop)”'2 0 RIW x O Appendix 2
(28)
597(255H) to
604(25CH) System area

67

w
w
@
=
o
|
<
o
3
o
5
<
[
@



Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hef(a?i(::‘ilranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*"
AT
simultaneous Page 397
t t ’
605(25DH) CH2 fampera ure System area System area 0 R X X Appendix 2
rise parameter 72)
calculation
flag
P 398
Self-tuning age -
606(25EH) CH2 . System area System area 0 R/W X O Appendix 2
setting
(73)
P 399
Self-tuning age -
607(25FH) CH2 fia System area System area 0 R X X Appendix 2
? (74)
Sensor two-point correction offset value (measured Page 393’
608(260H) CH3 .9 0 R/IW O O Appendix 2
value) (63)
Sensor two-point correction offset value (corrected Page 393’
609(261H) CH3 ue)® 0 R/IW O O Appendix 2
value) (64)
Sensor two-point correction gain value (measured Page 394’
610(262H) CH3 .9 0 R/IW O O Appendix 2
value) (65)
Sensor two-point correction gain value (corrected Page 394’
611(263H) CH3 lue)® 0 R/IW O O Appendix 2
value) (66)
Page 395,
612(264H) CH3 Sensor two-point correction offset latch request® 0 RIW x X Appendix 2
(67)
Page 395,
613(265H) CH3 Sensor two-point correction offset latch completion 0 R X X Appendix 2
(68)
Page 396,
614(266H) CH3 Sensor two-point correction gain latch request™ 0 R/W X X Appendix 2
(69)
Page 396,
615(267H) CH3 Sensor two-point correction gain latch completion 0 R X X Appendix 2
(70)
616(268H) to o Svstem area o o o o o
627(273H) y
Page 368,
628(274H) CH3 Setting change rate limiter (temperature drop) 2 0 RIW x O Appendix 2
(28)
629(275H) to
636(27CH) System area
AT AT
simultaneous simultaneous Page 397
t t t t '
637(27DH) CH3 emperature | o ctem area emperature 0 R x x Appendix 2
rise parameter rise parameter 72)
calculation calculation
flag flag
. ) Page 398,
Self-t Self-t
638(27EH) CH3 eFUNiNg 1 system area el-tuning 0 RIW x o Appendix 2
setting setting
(73)
. . Page 399,
If- If-
639(27FH) CH3 fSI: tuning System area fs|ae tuning 0 R X X Appendix 2
g g (74)
Sensor two-point correction offset value (measured Page 393’
640(280H) CH4 ‘9 0 R/IW O O Appendix 2
value) (63)
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
« ressl channel or Default | Read/Write | Automatic memory .
ecimal ing- N “ . 3 eference
(hexadecimal)) current Standarld I:eatlng I Mix control value™ 2 setting 3 write
sensor (CT) control cooling contro availability™
Sensor two-point correction offset value (corrected Page 39_3’
641(281H) CH4 «9 0 R/W O O Appendix 2
value) (64)
Sensor two-point correction gain value (measured Page 394,
642(282H) CH4 .9 0 R/W O O Appendix 2
value)
(65)
Sensor two-point correction gain value (corrected Page 394’
643(283H) CH4 19 0 R/W O O Appendix 2
value)
(66)
Page 395,
644(284H) CH4 Sensor two-point correction offset latch request™® 0 R/W X X Appendix 2
(67)
Page 395,
645(285H) CH4 Sensor two-point correction offset latch completion 0 R X X Appendix 2
(68)
Page 396,
646(286H) CH4 Sensor two-point correction gain latch request ™ 0 RW X X Appendix 2
(69)
Page 396,
647(287H) CH4 Sensor two-point correction gain latch completion 0 R X X Appendix 2
(70)
648(288H) to - Svstem area o o - - o
659(293H) v
Page 368,
660(294H) CH4 Setting change rate limiter (temperature drop)”'2 0 RW X O Appendix 2
(28)
661(295H) to - Svstem area o _ _ - _
668(29CH) 4
AT AT
imult imult;
g s
669(29DH) CH4 emp System area emp 0 R x x Appendix 2
rise parameter rise parameter 72)
calculation calculation
flag flag
) . Page 398,
670(29EH) CH4 Selftuning | o emarea | SSItuNing 0 RIW x o Appendix 2
setting setting
(73)
) . Page 399,
Self-ti Self-t
671(29FH) CH4 el-uning System area ci-iining 0 R x x Appendix 2
flag flag
(74)
672(2A0H) to - Svstem area o o - o o
688(2BOH) 4
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hef(aii(::‘ilranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*"
689(281H) cH1 Temperature process value (PV) for input with 0 RIW % %
another analog module
Temperature Temperature
Temperature
process value process value process value
PV) for input PV) for input
690(2B2H) CH2 (PV)forinput | o erinput | ) forine 0 RIW x x
with another ) with another
with another
analog analog
analog module “
module module™”
Temperature Temperature Temperature Page 401,
process value E);?/(;efss _Valuf process value Appendix 2
i or inpu i
691(2B3H) CH3 (F.’V) for input . p (Fl’V) for input 0 RIW % % (75)
with another with another with another
analog analog analog
module module™® module
Temperature Temperature Temperature
process value | process value process value
(PV) forinput | (PV) for input (PV) for input
2(2B4H H4 . R/W X X
692( ) c with another with another with another 0 /
analog analog analog
module module™® module
693(2B5H) — System area — — — — —
694(2B6H) — System area — — — — —
Temperature
conversion
695(2B7H) CH2 System area System area setting 0 R/W X O
14
Temperature
) Page 402,
conversion
696(2B8H) CH3 System area setting System area 0 R/W X O Appendix 2
s )
Temperature
conversion
697(2B9H) CH4 System area setting System area 0 R/W X O
*13
698(2BAH) CH1 Number of moving averaging 2 R/W X O
699(2BBH) CH2 Number of moving averaging 2 RIW x O Page 402,
Appendix 2
700(2BCH) CH3 Number of moving averaging 2 R/W X O (78)
701(2BDH) CH4 Number of moving averaging 2 R/W X O
702(2BEH) — System area — — — — —
703(2BFH) — System area — — — - -
Manipulated Manipulated
704(2COH) CH1 System area value for cooling | value for 0 R X X
(Mvc) cooling (MVc)
. Manipulated
Manipulated
value for
705(2C1H) CH2 System area value for cooling ’ 0 R X X
cooling
(Mvc) s Page 339,
(MVc) ;
Appendix 2
Manipulated ()
706(2C2H) CH3 System area | valueforcooling | System area 0 R X X
(MVc)'®
Manipulated
707(2C3H) CH4 System area | valueforcooling | System area 0 R X X

(Mvc)®
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
d ressl channel or Default | Read/Write | Automatic memory Rof
ecimal ing- N “ . 3 eference
(hexadecimal) | VTNt SEIGEITE Heating Mix control | value™ 2 setting™ write
sensor (CT) control cooling control availability*“
Manipulated
Manipulated value of
value of cooling | cooling (MVc)
708(2C4H) CH1 System area (MVc) for output | for output with 0 R X X
with another another
analog module analog
module
Manipulated
Manipulated value of
value of cooling | cooling (MVc)
709(2C5H) CH2 System area | (MVc)foroutput | for output with 0 R X X
with another another
analog module analog Page 382,
module’? Appendix 2
- (47)
Manipulated
value of cooling
(MVc) for output
710(2C6H) CH3 System area . System area 0 R X X
with another
analog
module™®
Manipulated
value of cooling
(MVc) for output
711(2C7H) CH4 System area . System area 0 R X X
with another
analog
module™®
Cooling Cooling
712(2C8H) CH1 System area transistor output | transistor 0 R X X
flag output flag
Cooling
Cooling .
transistor
713(2C9H) CH2 System area transistor output 0 R X X
output flag
flag -
Page 342,
Cooling Appendix 2
transistor output (7)
714(2CAH) CH3 System area flag System area 0 R X X
*6
Cooling
transistor output
715(2CBH) CH4 System area flag System area 0 R X X
*6
716(2CCH) to
718(2CEH) ysiem area
Cooli
Cooling method mc;?hlgg Page 403,
719(2CFH) All CHs System area | setting setting 0 R/W X (@) Appendix 2
E o (79)
Cooli Cooli
prc;c:onr?ional prcc))(;;nr?ional Page 354,
720(2DOH CH1 Syst 30 R/W X A dix 2
( ) ystem area band (Pc) band (Pc) O (1p5p;en ix
setting setting
Cooling upper Cooling upper Page 358,
721(2D1H) CH1 System area limit output limit output 1000 R/W X O Appendix 2
limiter limiter (19)
Cooling control | Cooling Page 362,
722(2D2H) CH1 System area output cycle control output 30/300 R/W X O Appendix 2
setting cycle setting (23)
Page 403,
723(2D3H) CH1 Systemarea | Overiap/dead | Overlap/dead 0 RIW x o Appendix 2
band setting band setting (80)
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
(hef(a?i(::‘ilranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*"
Page 404,
724(2D4H) CH1 Manual reset amount setting 0 R/W X O Appendix 2
(81)
Process value (PV) scaling function enable/disable Page 4(_)4’
725(2D5H) CH1 . g 0 R/W X O Appendix 2
setting 82)
726(2D6H) CH1 Process value (PV) scaling lower limit value™ 0 R/W X Page 405,
Appendix 2
727(2D7H) CH1 Process value (PV) scaling upper limit value™ 0 RIW X 83)
Page 405,
728(2D8H) CH1 Process value (PV) scaling value 0 R X X Appendix 2
(84)
Page 405,
729(2D9H) CH1 Derivative action selection™® 0 R/W X O Appendix 2
(85)
Simultaneous b 406
temperature age o
730(2DAH) CH1 rise group System area System area 0 R/W X O Appendix 2
T (86)
setting
Simultaneous Page 406
t t '
731(2DBH) CH1 CMPETaNIe | o temarea | System area 0 RIW o) o) Appendix 2
rise gradient 87)
data
Simultaneous Page 407,
732(2DCH) CH1 temperature System area System area 0 R/W O O Appendix 2
rise dead time (88)
Simultaneous Page 407
t t '
733(2DDH) CH1 CMPETaLIe | o ctemarea | System area 0 RIW x o) Appendix 2
rise AT mode (89)
selection
Simultaneous Page 408,
734(2DEH) CH1 temperature System area System area 0 R X X Appendix 2
rise status (90)
Page 409,
735(2DFH) CH1 Setting change rate limiter unit time setting™ 0 RIW X O Appendix 2
(1)
Cooling Cooling
736(2E0H) CH2 System area | ProPOrtional proportional 30 RIW x o iaggn?;?: 2
v band (Pc) band (Pc) (1‘)52
setting setting*7
Cooling upper Cooling upper Page 358,
737(2E1H) CH2 System area | limit output limit output 1000 R/W X @) Appendix 2
limiter limiter’” (19)
Cooling control | Cooling Page 362,
738(2E2H) CH2 System area output cycle control output 30/300 R/W X O Appendix 2
setting cycle setting”” (23)
Page 403
| Overlap/dead ’
739(2E3H) CH2 Systemarea | OVeriap/dead P " 0 RIW x o Appendix 2
band setting band setting (80)
Manual reset Manual reset Page 404,
Manual reset .
740(2E4H) CH2 amount ) amount 0 R/W X O Appendix 2
) amount setting a7
setting setting 81
Process value | Process value Process value
(PV) scaling (PV) scaling (PV) scaling Page 404,
741(2E5H) CH2 function function function 0 R/W X O Appendix 2
enable/disable | enable/disable | enable/disable (82)

setting™

setting™

setting”7™®
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CHAPTER 3 SPECIFICATIONS

Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
(hef(a:‘:al::ranal)) current Standard I-!eatmg- Mix control value™ 2 setting™ write elerence
sensor (CT) control cooling control availability*“
Process value | Process value Process value
PV) scalin PV) scalin PV) scalin
742(2E6H) CH2 ( )..g ( )..g ( )..g 0 R/W X @)
lower limit lower limit lower limit
value™® value™ value "™ Page 405,
Appendix 2
Process value | Process value Process value (83)
PV) scalin PV) scalin PV) scalin
743(2E7H) CH2 (PY) . .g PY) . .g PV) ) .g 0 R/W X @)
upper limit upper limit upper limit
value™® value™ value 7
Process value
Process value | Process value . Page 405,
) ) (PV) scaling i
744(2E8H) CH2 (PV) scaling (PV) scaling value 0 R X X Appendix 2
value value - (84)
Derivative L Derivative
. Derivative ) Page 405
action . . action o
745(2E9H) CH2 . action selection . 0 R/W X O Appendix 2
selection N selection
0 ° 7 (85)
Simultaneous
Page 406,
temperature ]
746(2EAH) CH2 rise group System area System area 0 R/W X O Appendix 2
o (86)
setting
Simuilt
e
747(2EBH) CH2 ) P ) System area System area 0 R/W O O Appendix 2
rise gradient (87)
data
Simultaneous Page 407,
748(2ECH) CH2 temperature System area System area 0 R/W O O Appendix 2
rise dead time (88)
Simult
e
749(2EDH) CH2 ) P System area System area 0 R/W X @] Appendix 2
rise AT mode
. (89)
selection
Simultaneous Page 408,
750(2EEH) CH2 temperature System area System area 0 R X X Appendix 2
rise status (90)
Setting . Setting
Setting change | change rate Page 409
change rate . . L . '
751(2EFH) CH2 limiter unit rate limiter unit limiter unit 0 R/W X O Appendix 2
time setting™® time setting® time (L))
9 setting”™®
Cooling
} Page 354,
proportional .
752(2F0H) CH3 System area band (Pc) System area 30 R/W X O Appendix 2
e (15)
setting
Cooling upper Page 358,
753(2F1H) CH3 System area | limit output System area 1000 R/W X (@) Appendix 2
limiter'® (19)
Cooling control Page 362,
754(2F2H) CH3 System area | output cycle System area 30/300 R/W X @) Appendix 2
setting™® (23)
Overlap/dead Page 403,
755(2F3H) CH3 System area g System area 0 R/W X O Appendix 2
band setting (80)
Manual reset | Manual reset Manual reset Page 404,
756(2F4H) CH3 amount amount amount 0 R/W X O Appendix 2
setting setting™® setting (81)
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Add Target Setting contents Non-volatile
. fessl channel or Default | Read/Write | Automatic memory R
ecima ina- N - . i eference
(hef(a delcimal)) current Standard I-!eatlng Mix control value™ 2 setting 3 write
sensor (CT) control cooling control availability*"
Process value | Process value Process value
(PV) scaling (PV) scaling (PV) scaling Page 404,
757(2F5H) CH3 function function function 0 R/W X @] Appendix 2
enable/disable | enable/disable | enable/disable (82)
setting*9 settingkek9 setting*9
Process value | Process value Process value
PV) scalin PV) scalin PV) scalin
758(2F6H) CH3 ()..g ()..g ()..g 0 R/W X O
lower limit lower limit lower limit
value™® value™® value™ Page 405,
Appendix 2
Process value | Process value Process value (83)
PV) scalin PV) scalin PV) scalin
759(2F7H) CH3 ( )..g ( )..g ( )..g 0 R/W X O
upper limit upper limit upper limit
value™® value ™ value™
Process value
Process value . Process value Page 405,
) (PV) scaling ) .
760(2F8H) CH3 (PV) scaling value (PV) scaling 0 R X X Appendix 2
value - value (84)
Derivative L Derivative
. Derivative . Page 405
action . . action !
761(2F9H) CH3 . action selection . 0 R/IW X O Appendix 2
selection . selection
g 6'9 g (85)
Simultaneous Simultaneous
Page 406,
temperature temperature
762(2FAH) CH3 . System area . 0 R/W X O Appendix 2
rise group rise group (86)
setting*g setting*g
Simult; Simult;
e o
763(2FBH) CH3 emperat System area emperat 0 RIW o) o) Appendix 2
rise gradient rise gradient 87)
data data
Simultaneous Simultaneous Page 407,
764(2FCH) CH3 temperature System area temperature 0 R/W O O Appendix 2
rise dead time rise dead time (88)
Simult; Simult;
e o
765(2FDH) CH3 °mp System area °emp 0 RIW x o Appendix 2
rise AT mode rise AT mode 89)
selection selection
Simultaneous Simultaneous Page 408,
766(2FEH) CH3 temperature System area temperature 0 R X X Appendix 2
rise status rise status (90)
tti Setti
Setting Setting change eting Page 409
change rate . . change rate o
767(2FFH) CH3 o . rate limiter unit . . 0 R/W X O Appendix 2
limiter unit . limiter unit
, . | time setting®® | - ag (91)
time setting time setting
Cooling
8 Page 354,
proportional .
768(300H) CH4 System area band (Pc) System area 30 R/W X O Appendix 2
e (15)
setting
Cooling upper Page 358,
769(301H) CH4 System area | limit output System area 1000 R/W X (@) Appendix 2
limiter ® (19)
Cooling control Page 362,
770(302H) CH4 System area output cycle System area 30/300 R/W X @) Appendix 2
setting™® (23)
Overlap/dead Page 493’
771(303H) CH4 System area g System area 0 R/W X O Appendix 2
band setting 80)
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Add Target Setting contents Non-volatile
. ressl channel or Default | Read/Write | Automatic memory Rof
ecima ing- N - . ) eference
(hef(a delcimal)) current Standard I-!eatlng Mix control value™ 2 setting 3 write
sensor (CT) control cooling control availability*“
Manual reset | Manual reset Manual reset Page 404,
772(304H) CH4 amount amount amount 0 R/W X O Appendix 2
setting setting™® setting (81)
Process value | Process value Process value
(PV) scaling (PV) scaling (PV) scaling Page 404,
773(305H) CH4 function function function 0 R/W X @) Appendix 2
enable/disable | enable/disable enable/disable (82)
setting™ setting™®® setting™
Process value | Process value Process value
PV) scalin PV) scalin PV) scalin
774(306H) CH4 ( )..g ( )..g ( )..g 0 R/W X O
lower limit lower limit lower limit
value™® value®™® value™ Page 405,
Appendix 2
Process value | Process value Process value (83)
PV) scalin PV) scalin PV) scalin
775(307H) CH4 (PY) . .g PY) . .g (PV) ) .g 0 R/W X O
upper limit upper limit upper limit
value™ value'8™® value™
Process value
Process value . Process value Page 405,
. (PV) scaling ) ]
776(308H) CH4 (PV) scaling value (PV) scaling 0 R X X Appendix 2
value “© value (84)
Derivative L Derivative
. Derivative ) Page 405,
action ) ) action )
777(309H) CH4 ) action selection ! 0 R/W X @) Appendix 2
selection o selection
o 69 o (85)
Simultaneous Simultaneous
Page 406,
temperature temperature ]
778(30AH) CH4 . System area . 0 R/W X O Appendix 2
rise group rise group (86)
setting'9 setting*9
Simult: Simult:
e e
779(30BH) CH4 ) P ) System area . P . 0 R/W O @] Appendix 2
rise gradient rise gradient (87)
data data
Simultaneous Simultaneous Page 407,
780(30CH) CH4 temperature System area temperature 0 R/W @] @] Appendix 2
rise dead time rise dead time (88)
781(30DH) CH4 ) P System area ) P 0 R/W X O Appendix 2
rise AT mode rise AT mode (89)
selection selection
Simultaneous Simultaneous Page 408,
782(30EH) CH4 temperature System area temperature 0 R X X Appendix 2
rise status rise status (90)
Settin Settin
9 Setting change 9 Page 409
change rate L A change rate s
783(30FH) CH4 o . rate limiter unit . . 0 R/W X O Appendix 2
limiter unit 570 limiter unit 1)
" time settin N
time setting™® 9 time setting™®
Peak current
. Page 410,
suppression
784(310H) All CHs System area System area 0 R/W X O Appendix 2
control group
o (92)
setting
Page 411,
785(311H) All CHs Sensor correction function selection™® 0 R/W x (@) Appendix 2
(93)
Page 411,
786(312H) All CHs Temperature conversion completion flag 0 R X X Appendix 2
(94)
Page 412,
787(313H) All CHs Function extension bit monitor 0 R X X Appendix 2
(95)
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Address Target Setting contents . . Non-volatile
(decimal channel or Standard — Defau:t Read!Wnte Automaflc menr.mory Reference
(hexadecimal)) current control cooling control Mix control Tt ’ sotting™ write 5
sensor (CT) availability ™
Page 412,
788(314H) All CHs Sampling cycle monitor 0 R X X Appendix 2
(96)
789(315H) to o System area o - - . .
1278(4FEH)
1279(4FFH) to .
4095(FFFH) Buffer memory for error history (Efﬁ Page 77, Section 3.5 (2))
4096(1000H) to . System area . . . . -
53247(CFFFH)

*1 This value is stored when Default setting registration instruction (Yn9) is turned on. The default value varies depending

on the mode. For details on the default values, refer to the following.
[ Page 336, Appendix 2

*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
8.3.4.

*4 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 8.3.5.

*5 (TT) indicates the LBOTCTT4 and L60TCTT4BW. (RT) indicates the LEOTCRT4 and L60TCRT4BW.

*6 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.

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

*8 Available only when the L6OTCTT4 or L6OTCTT4BW is used. With other models, this area is handled as a system area.

*9 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:
O0O0O3H) occurs if the setting is changed during the operation mode.

*10 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 [_ 5 Page 154, Section
8.2.10.

*11  Available only when the L60TCTT4BW or LBOTCRT4BW is used. With other models, this area is handled as a system
area.

*12 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 [_ 5 Page 154, Section 8.2.10.

*13  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.

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

Add Non-volatile
|:ess Target . Default Read/Write | Automatic memory
(decimal Setting contents “ 2 3 . Reference
. channel value setting write
(hexadecimal)) 4
availability
Page 413,
1279(4FFH) All CHs Latest address of error history 0 R X X Appendix 2
(97)
1280(500H) Error code
Upper 2 Lower 2
1281(501H) digits of digits of
Error year year Page 413,
— - _ . | AICH Hi 1 R X X A ix 2
1282(502H) CHs | History T} rrence | Month Day 0 ppgg;'x
1283(503H) time Hour Minute
Day of th
1284(504H) Second ay otthe
week
1285(505H) to o System area o o - o o
1287(507H) y
. Page 413,
1288(508H) to . Error code, error occurrence time (Data .
All CH H 2 R X X A 2
1292(50CH) CHs istory structure is the same as that of History 1.) 0 pp(zr;(;lx
1293(50DH) to o System area o - _ _ _
1295(50FH) ¥
) Page 413,
1296(510H) to . Error code, error occurrence time (Data .
All CH History 3 0 R X X A dix 2
1300(514H) s story structure is the same as that of History 1.) pp(zr;)lx
1301(515H) to - System area o - - o o
1303(517H) Y
. Page 413,
1304(518H) to . Error code, error occurrence time (Data .
All CH H 4 R X X A 2
1308(51CH) Chs istory structure is the same as that of History 1.) 0 ppendix w
(98) o
1309(51DH) to — System area — — — — — g
1311(51FH) ¥ 3
1312(520H) to Error code, error occurrence time (Data Page 413, %
. ) ; 3
All CH History 5 0 R X X A dix 2
1316(524H) s story structure is the same as that of History 1.) pp(egr;)lx 3
[
1317(525H) to - System area o - - o o a
1319(527H) Y
. Page 413,
1320(528H) to ) Error code, error occurrence time (Data .
X X A 2
1324(52CH) All CHs History 6 structure is the same as that of History 1.) 0 R ppg;(;lx
1325(52DH) to - Svstem area _ - - _ _
1327(52FH) ¥
. Page 413,
1328(530H) to . Error code, error occurrence time (Data .
All CH History 7 0 R X X A dix 2
1332(534H) s story structure is the same as that of History 1.) pp(:r;)lx
1333(535H) to - System area o - - o o
1335(537H) y
. Page 413,
1336(538H) to ) Error code, error occurrence time (Data ’
All CH H R X X A 2
1340(53CH) Chs istory 8 structure is the same as that of History 1.) 0 ppg;(;hx
1341(53DH) to - Svstem area _ - - _ _
1343(53FH) ¥
. Page 413,
1344(540H) to . Error code, error occurrence time (Data .
All CH History 9 0 R X X A dix 2
1348(544H) s story structure is the same as that of History 1.) pp(egr;)lx
1349(545H) to - System area o - - o o
1351(547H) 4
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Add Non-volatile
fess Target 5 Default Read/Write | Automatic memory
(decimal Setting contents " . . . Reference
. channel value™ 2 setting™ write
(hexadecimal)) S g
availability
P 413,
1352(548H) to History Error code, error occurrence time (Data age .
All CHs ) ) 0 R X X Appendix 2
1356(54CH) 10 structure is the same as that of History 1.) 98)
1357(54DH) to . Svstern area o o o . .
1359(54FH) 4
P 413
1360(550H) to History Error code, error occurrence time (Data age )
All CHs ) ) 0 R X X Appendix 2
1364(554H) 11 structure is the same as that of History 1.) (98)
1365(555H) to . Svstem area . . . . .
1367(557H) 4
P 413,
1368(558H) to History Error code, error occurrence time (Data age .
All CHs ) ; 0 R X X Appendix 2
1372(55CH) 12 structure is the same as that of History 1.) 98)
1373(55DH) to _ Svstem area _ _ _ _ _
1375(55FH) 4
. ) Page 413,
1376(560H) to All CHs History Error cod«Ia, error occurrence tmel (Data 0 R % % Appendix 2
1380(564H) 13 structure is the same as that of History 1.) (98)
1381(565H) to . System area - . . - -
1383(567H) Y
Page 413
1384(568H) to History Error code, error occurrence time (Data age ]
All CHs . ; 0 R X X Appendix 2
1388(56CH) 14 structure is the same as that of History 1.) (98)
1389(56DH) to
— t [— [— [— — —
1391(56FH) System area
Page 41
1392(570H) to History Error code, error occurrence time (Data age . 3,
All CHs ) ) 0 R X X Appendix 2
1396(574H) 15 structure is the same as that of History 1.) 98)
1397(575H) to . Svstem area . . . . .
1399(577H) Y
Page 413,
1400(578H) to History Error code, error occurrence time (Data age .
All CHs ) . 0 R X X Appendix 2
1404(57CH) 16 structure is the same as that of History 1.) 98)
1405(57DH) to _ Svstern area _ _ _ _ _
4095(FFFH) v
*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
8.3.4.
*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 PROCEDURES BEFORE OPERATION

CHAPTER 4 PROCEDURES BEFORE OPERATION

This chapter describes the procedure before operating the L60TC4.

Using the module as a temperature input module

( Start

v

Connecting the module
Connect the L60TC4 in an arbitrary configuration.

v

Wiring
Wire external devices to the L60TC4.
e (1)

v

Initial setting
Configure the initial setting using GX Works2.
e (2)

v

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

e (3)

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

v

C Operation

Using the module as a temperature control module

( Start

v

Connecting the module
Connect the L60TC4 in an arbitrary configuration.

v

Wiring
Wire external devices to the L60TC4.
e (4)

v

Initial setting
Configure the initial setting using GX Works2.

~es (5)

Execution of auto tuning
Configure auto tuning to set PID constants.

(6)

v

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

@)

v

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

v

( Operation

(4)[ 3 Page 93, Section 6.4

(5)[Z 5 Page 107, CHAPTER 7

(6)[Z 5 Page 143, Section 8.2.7 (5)
(7)[Z 5~ Page 249, CHAPTER 10

(1)[Z 5 Page 93, Section 6.4
(2)[_ 5 Page 107, CHAPTER 7
(3)[CF Page 249, CHAPTER 10

Point/

When using the L60TCTT4 and the L60TCTT4BW 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)

Power supply module : CPU module

(2) Connecting to a head module

Temperature control module

1/0 module or

intelligent function
module END cover

P\ e\ e s G\ Wl
12

int

Power supply module Head module  Temperature control module

-
o ]

|| —

4

P as e e\ G ae e e\ ge Wl

1/O module or
elligent function
module END cover
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5.2 Applicable Systems

(1) Number of connectable modules

A CPU module and a head module recognize one L60TCTT4BW or LEOTCRT4BW as two modules. Therefore,
number of connectable modules reduces to half of other modules.
For the number of connectable modules, 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

(2) Applicable software version
For applicable software version, 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

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

+ Types of usable temperature sensor ([ Page 39, Section 3.2.2)

(4) Current sensor for heater disconnection detection
The following table lists current sensors for heater disconnection detection available with the LEOTCTT4BW or
L60TCRT4BW.

Model name Remarks Manufacturer

CTL-12-S36-8 (0.0 to 100.0A)™"
CTL-12-536-10 (0.0 to 100.0A)
CTL-12-S56-10 (0.0 to 100.0A) —

U.R.D.Co., LTD.
www.u-rd.com/english

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 ((——Page 391, Appendix 2 (60))
+ Setting of the number of second-winding of connected current sensor (_=—Page 392, Appendix 2 (62))

5.3 Restrictions When Temperature Control Module Is Used
with Head Module

There is no restrictions when the temperature control module is used with a head module.
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CHAPTER 5 SYSTEM CONFIGURATION

54 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 correction function

The measured temperature can be corrected to the actual temperature by this function.
For details on the sensor correction function, refer to the following.

[~ =Page 223, Section 8.3.3

uoneinbBiuon weIsAg Joj suonnesald '
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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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CHAPTER 6 INSTALLATION AND WIRING

62 Terminal Block

(1) Precautions
Tighten the terminal block screws within the following 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.

Screw Tightening torque range

Terminal screw (M3 screw) 0.42 to 0.58N-m

Terminal block mounting screw (M3.5 screw) 0.42 to 0.58N-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
Model name . pp_ Wire diameter Type Material Temperature rating
tightening torque
R1.25-3 0.42 to 0.58N-m 22 to 18 AWG Stranded wire Copper wire 75°C or more

300|g [eulua] ¢'9
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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)

86

Terminal Temperature input Standard control
Terminal Block Indication
number Symbol Name Symbol Name
1 OuUT1 — Unused L1 CH1 Output
. 2 OouT2 — Unused L2 CH2 Output
L60TCTT4 3 OouT3 — Unused L3 CH3 Output
RUN | ALM
4 OouT4 — Unused L4 CH4 Output
5 COM — Unused COM- Output common
p 6 NC NC Unused NC Unused
Monitor 1
i\ 7 INT+ MT1+ onttor CH1+ | CH1 Thermocouple +
B \ thermocouple +
Monitor 2
8 IN2+ MT2+ onttor CH2+ | CH2 Thermocouple +
thermocouple +
M B
Monitor 1
9 IN1- MT1- onttor CH1- | CHA1 Thermocouple -
thermocouple -
Monitor 2
10 IN2- MT2- ! CH2- CH2 Thermocouple -
thermocouple -
1 NC NC Unused NC Unused
Cold junction Cold junction
12 c cl temperatu're cJ temperature
compensation compensation
resistor resistor
13 NC NC Unused NC Unused
Cold junction Cold junction
14 cJ cJ temperature cJ temperature
compensation compensation
resistor resistor
Monitor 3
15 IN3+ MT3+ onttor CH3+ | CH3 Thermocouple +
thermocouple +
Monitor 4
16 IN4+ MT4+ onttor CH4+ | CH4 Thermocouple +
thermocouple +
Monitor 3
17 IN3- MT3- onttor CH3- | CH3 Thermocouple -
thermocouple -
18 IN4- MT4- Monitor 4 CH4- | CH4 Thermocouple -
thermocouple -
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. Heating-cooling control Heating-cooling control Mix control Mix control
Terminal Indication (normal mode) (expanded mode) (normal mode) (expanded mode)
number
Symbol Name Symbol Name Symbol Name Symbol Name
1 oUTH L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating L1H CH1 Heating
output output output output
9 oUT2 L1c CH1 Cooling L1c CH1 Cooling L1c CH1 Cooling L1c CH1 Cooling
output output output output
CH2 Heati CH2 Heati
3 ouT3 L2H cating L2H eating L3 CH3 Output L3 CH3 Output
output output
CH2 Cooli CH2 Cooli
4 ouT4 L2c 00ling L2C 0oling 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
7 IN1+ CH1+ CH1 CH1+ CH1 CH1+ CH1 CH1+ CH1
Thermocouple + Thermocouple + Thermocouple + Thermocouple +
8 N2+ CHa+ CH2 CHo+ CH2 MT2+ Monitor 2 CHo+ CH2
Thermocouple + Thermocouple + thermocouple + Thermocouple +
CH1 CH1 CH1 CH1
9 IN1- CH1- CH1- CH1- CH1-
Thermocouple - Thermocouple - Thermocouple - Thermocouple -
10 IN2- CH2- cH2 CH2- cHz MT2- Monitor 2 CH2- cHz
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 temperature cJ temperature cJ temperatu.re 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 cy temperature cJ temperature cJ temperatulre cJ temperature
compensation compensation compensation compensation
resistor resistor resistor resistor
Monitor 3 CH3 CH3 CH3
15 IN3+ MT3+ onttor CH3+ CH3+ CH3+
thermocouple + Thermocouple + Thermocouple + Thermocouple +
Monitor 4 CH4 CH4 CH4
16 IN4+ MT4+ onttor CH4+ CH4+ CH4+
thermocouple + Thermocouple + Thermocouple + Thermocouple +
17 IN3- MT3- Monitor 3 CH3- cH3 CH3- cH3 CH3- cH3
thermocouple - Thermocouple - Thermocouple - Thermocouple -
18 IN4- MT4- Monitor 4 CH4- CH4 CH4- CH4 CH4- 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, L60TCRT4BW (terminal block for 1/0)

S Terminal M. Temperature input Standard control
number Symbol Name Symbol Name
1 ouT1 — Unused L1 CH1 Output
. 2 ouT2 — Unused L2 CH2 Output
L60TCRT4 3 OouT3 — Unused L3 CHS3 Output
RUN | ALM
4 ouT4 — Unused L4 CH4 Output
5 COM — Unused COM- Output common
— 6 NC NC Unused NC Unused
1
Monitor 1 resi H1 Resi
2 7 INT A MT1 A onitor 1 resistance CH1A C esistance
3 thermometer A thermometer A
4 8 IN2 A MT2 A Monitor 2 resistance CH2 A CH2 Resistance
5 thermometer A thermometer A
6 9 IN1B MT1 B Monitor 1 resistance CH1B CH1 Resistance
7 thermometer B thermometer B
8 10 IN2B MT2 B Monitor 2 resistance CH2 B CH2 Resistance
9 thermometer B thermometer B
10 Monitor 1 resistance CH1 Resistance
- 11 IN1 b MT1b ' ' CH1b :
thermometer b thermometer b
12,
Monitor 2 resistance CH2 Resistance
3 12 IN2 b MT2 b : ' CH2b '
hal thermometer b thermometer b
Monitor 3 resistance CH3 Resistance
15
16 13 IN3 A MT3 A thermometer A CH3A thermometer A
17 14 IN4 A MT4 A Monitor 4 resistance CH4 A CH4 Resistance
thermometer A thermometer A
15 IN3B MT3 B Monitor 3 resistance CH3 B CH3 Resistance
thermometer B thermometer B
16 IN4 B MT4 B Monitor 4 resistance CH4 B CH4 Resistance
thermometer B thermometer B
17 IN3 b MT3 b Monitor 3 resistance CH3 b CH3 Resistance
thermometer b thermometer b
18 IN4 b MT4 b Monitor 4 resistance CH4 b CH4 Resistance
thermometer b thermometer b
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5 Heating-cooling control Heating-cooling control Mix control Mix control
jleoninal Indication (normal mode) (expanded mode) (normal mode) (expanded mode)
number

Symbol Name Symbol Name Symbol Name Symbol Name
1 OuUT1 L1H CH1 Heating output L1H CH1 Heating output L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L1C CH1 Cooling output L1C CH1 Cooling output L1C CH1 Cooling output L1C CH1 Cooling output
3 OuUT3 L2H CH2 Heating output L2H CH2 Heating output L3 CH3 Output L3 CH3 Output
4 OouT4 L2C CH2 Cooling output L2C CH2 Cooling output L4 CH4 Output L4 CH4 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
7 INT A CHI A CH1 Resistance CHI A CH1 Resistance CHI A CH1 Resistance CH1A CH1 Resistance
thermometer A thermometer A thermometer A thermometer A
Monitor 2
H2 Resi H2 Resi H2 Resi
8 IN2A | cHoa | CH2Resistance 1., | CH2Resistance | ., resistance CHoa | 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 esislance 1 chop esisiance 1 yrop 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
H2 Resi H2 Resi H2 Resi
12 IN2b | CHep | CH2Resstance ..., | CH2Resistance |\, resistance CHzp | CH?2Resistance
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
CHA4 Resist: CH4 Resist: CH4 Resist:
16 IN4B | MT4B resistance CH4B esisiance 1 cpap esisiance 1 chap 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 . . .
18 IN4 b MT4 b resistance CH4 b CH4 Resistance CH4 b CH4 Resistance CH4 b CH4 Resistance

thermometer b

thermometer b

thermometer b

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

Standard control

Terminal Block Terminal Indication

bl Symbol | Name

1 NC NC Unused
2 CT1 CT1 CT input 1
— —__ 3 CT1 CT1 CT input 1

0

E 4 CT2 CT2 CT input 2
[g 5 cT2 cT2 | CTinput2
[ 6 CT3 CT3 CT input 3
% 7 CT3 CT3 CT input 3
8 CT4 CT4 CT input 4
e 9 cT4 CT4 CTinput 4
10 CT5 CT5 CT input 5
Terrr}gra(l:?rlock Tem}?ralllglock Tern}?ra(l:t%lock Tern}?ralllglock 1" p— p— CT input 5
12 CT6 CT6 CT input 6
13 CT6 CT6 CT input 6
14 CT7 CT7 CT input 7
15 CT7 CT7 CT input 7
16 CT8 CT8 CT input 8
17 CT8 CT8 CT input 8

18 NC NC Unused
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(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

snaps 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

External wiring that is less likely to be affected by noise is one of the conditions for a highly reliable system that fully
utilizes the L60TCA4.
This section describes wiring precautions.

» Use separate cables for the AC control circuit and the L60TC4's external I/O signals to avoid influence of AC
side surges and induction.

» Do not locate external wires near the main circuit line, high-voltage circuit lines, and load circuit lines of
devices other than programmable controllers such as an inverter. Also, do not bunch external wires with
these lines. Otherwise, the external wires are more likely to be affected by noise, surges, and induction.

» Ground shielded cables at one end on the programmable controller side. However, depending on the
external noise condition, it should be grounded on the other side.

» To ensure that this product maintains EMC and Low Voltage Directives, refer to the following.

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

[ L1 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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6.4 External wiring

CHAPTER 6 INSTALLATION AND WIRING

The following figure shows the external wiring.

6.4.1 L60TCTT4

(1) In the temperature input mode

L60TCTT4
i Internal
circuit
Unused <
Z_ Internal
circuit
Object to be
temperature-measured “
1] (1 Fil B
ilter
_¥
S : — Internal
Fiter | _ L circuit
*q p
1
\ I
ﬁ)i rier T

*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)

A Cold junction
temperature
compensation
resistor

(Ambient) temperature difference

»

T— Terminal block

B  A:Reference junction of the

thermocouple

B: Cold junction temperature
compensation resistor

93
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(2) In the temperature control mode

(a) In the standard control

L60TCTT4

; tszl In?ern_al
circuit
= Y

;

v Internal

:I circuit

il - — |
F—{com——

Filter | X\

Object to be
controlled

— Internal

Filter circuit

1
Filter ::

*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) L60TCTT4(BW)

Shielded cable (NG)

A Cold junction

temperature

compensation

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

j (Ambient) temperature difference s thermocouple

h "' B: Cold junction temperature
compensation resistor




CHAPTER 6 INSTALLATION AND WIRING

(b) In the heating-cooling control

L60TCTT4
@ - |
r 4 A}
_M (L1H] 7 | internal
:Szl cireutt
*2
n 4 Al [ |
e B 1l
3 tszl Igitrecm?l
*2
r = A} I'L2H | —
| | I =t - Szl Internal
= circuit
[
*2
r = Al
| A [L2c]
3 tszl lgitl%ﬁ]i?l
e —
oz —
24VD
Heating Cooling ¢
Object to be| *1
controlled Ay = A ICH1+ . >
L <:[ 1] (0 ’TL': Filter | ~_
(VAR v =
9 Internal
circult

Filter |~

*1 Use the shielded compensation lead wire.

o o

*2 Use the shielded cable. A~ h

—_

[e2X0]

- O 3

Point/’ as
_|

Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold N §;

junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference 3

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

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

y  Shielded cable (NG)

A

A Cold junction
temperature
compensation
resistor T— Terminal block

’ . B  A: Reference junction of the
(Ambient) temperature difference . thermocouple

B: Cold junction temperature
compensation resistor
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6.4.2 L60TCTT4BW

(1) In the temperature input mode

L60TCTT4BW
-
:I Internal
4 -
circuit
Unused <
j Internal
=y circuit
-
*1
T N
| |
U
Controlled
object g CH2+ Filt — Internal
CH2- fer | circuit
*1\ ! L
r n 1
CH4+ —
I Filter :
v CH4- —
L Connector
- Connector
-
Unused < CT input circuit
‘
L CT8

*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) LBOTCTT4(BW)

Shielded cable (NG)

>

Cold junction
temperature

compensation t
resistor Terminal block

. . B  A: Reference junction of the
(Ambient) temperature difference G thermocouple

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

(a) In the standard control

L60TCTT4BW
@ *2
/ ] L1 —
- = Szl Internal
P circuit
*2 g | S
] L L4 | =
I = Szl nternal
circuit
4 - — |
|—|COM—|—<
> Current sensor
> (CT)
el=ly Filter |~
Object to be
controlled . — — Internal
Filter — circuit
I
1
|~
Filter |
1 Connector
= Connector
*2
= g reTT]
I CT
l oo
< put circu om
T2 CT input circuit N 2
: 23
( rorgl oz
\ CT8 —4s
) CT8 =
T 58
gcz:

*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) L60TCTT4(BW)

y  Shielded cable (NG)

A Cold junction
temperature j
compensation
resistor T— Terminal block
’ . B  A: Reference junction of the
(Ambient) temperature difference s thermocouple

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

L60TCTT4BW

*2
@ W
I\ /\

- l | Internal
J—k tsa circuit

*2

@ u
- ' | Internal
p =V || dent

*D q

Y
- Internal
i - Szl circuit

r:‘
E
|

r:‘
9
|

r N

L
E
|

fa
|

- Internal
- Szl clrcunlt

1 L2
Current 4| -
sensor —‘ F@E_.

(€n Cooling 24VDC

[~ —
Filt
CH ilter | ~___

Object to be ]
controlled

Heating

Internal
*1 circult

’ CHZ+ v
\_ 1] I CHo- Filter | <

Connector|

(CH2-]
“ Connector
4
& CT1

’

CI
d

1

CT input circuit
T8l

/—\
(-10
|4
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
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
thermocouple

B: Cold junction temperature
compensation resistor

(Ambient) temperature difference
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6.4.3 L60TCRT4

(1) In the temperature input mode

L60TCRT4
:I_ Internal
4 -
=y circuit
Unused <
Z_ Internal
circuit
Object to be
temperature-measured
A  — | -
B M [l CHIA™ Fiter |~
) N l | CH1 B— —
CH1 b
< CH2A | Fiter | M Internal
) CH2 B[— — ¥~ circuit
1 CH2 b Vo
1 S
e T
CH4 b

1L
L

*1 Use the shielded cable.

1401091 €9
Buuim [euseix3 ¥°9
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(2) In the temperature control mode

(a) In the standard control

L60TCRT4

Internal
circuit

;

s
it

|| Filter

H1 b)
Object to be [VA— ~

controlled

|| Filter [

" iCH4 Al
—
CH4 b

Filter

1L
LI

Internal
circuit

Internal
circuit

~_
: |
~_J

*1 Use the shielded cable.




(b) In the heating-cooling control

Heating

CHAPTER 6 INSTALLATION AND WIRING

*1 Use the shielded cable.

L60TCRT4
*1
¥ R
e N ]
Internal
tSzl circuit
*1
r \‘ \
. T [ic} —
E - Szl Internal
circuit
*1 ¢
r \‘
' 1 (LH) E 7 | internal
- nternal
*Szl CerlPIt
q
*1
4
|I l\| ‘LZQ — Int |
nternal
5 + SZ—I circuit
+ — |
—ou——+
24VDC
Cooling 1
A oy - I AN
CHIA | F —
E :} “ e Fitter [~
CH1 b)
Object to be] v e |nitrernlta|
controlled *9 circu
a
CH2 A £ —
: CH2 Bl—| Filter [~ __|
ICH2 b
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6.4.4 L60TCRT4BW

(1) In the temperature input mode

L60TCRT4BW
( —
zl Internal
L | circuit
Unused <
zl Internal
I | circuit
| Com——
*1
A L — CH1A | Fiter
E :} {\ chia—| Fiter [~
CH1b
Cork;troltled [AS— [
objec | -
g CH2 A Filter 7 In?ern.al
CH2 B— — »—— circuit
*1 ICH2 b .
: L
CH4 A— . —
} oha Bl Filter |~
v ICH4 b

1k
LI

Unused

CT input circuit

CcT8

*1 Use the shielded cable.
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(2) In the temperature control mode

(a) In the standard control

L60TCRT4BW

=

;

Y
E p Szl Internal
I | circuit

zl Internal
circuit

— A A} = T - -
fF B 1 [ CHIA™ Filter |~
o) i— "
Object to be JV— |
controlled | |
S ICH2 A Filter * InFern'aI
CH2 B[— — circuit
|

CHAA— —
| } CHa Bl— Filter |
CH4 b

*1

CT2 CT input circuit

BulIm [eulaixg $°9

o~
3
1
[oe}
Mavr1d01091 v'v'9

*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
*1
¥ o
, '\ /] [CH] —
+ Szl Internal
circuit
*1
r \‘ \
gecm e e
- nternal
P - Szl circuit
*1 ¢
Y
' A —
> - Szl Internal
s circuit
*1 <
Y
' —cl —
> - Szl Internal
b circuit
o - — |
Current F@E
sensor 24VDC
(CT) Cooling *q
A T n N
B I I CHIA™ Fitter [ ~__
Heatin b 1 I ch1g
9 CH1 bj ¢ Internal
Object to be circuit
controlled *1
ICH2 A— :
, CH2 B Filter ~
CH2 b
= | Connector
Connector
*1
* p JCT?
|
! [cr]

1|

io
S|4
NN

CT input circuit

T

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

Heater disconnection detection wiring and setting
example for three-phase heater

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
COM-

--—— CH1
--—— CH2
--—— CH3
--——| CH4

Object to be
controlled

CT1
CT1
CT2
CT2
CT3
CT3
CT4
CT4
CT5
CT5
CT6
CT6
CT7
CT7
CT8
CT8

To three-phase heater (used in CH2 loop)

To single-phase heater (used in CH4 loop

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

Unused

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 Un\G265 1
CT3 Un\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

106

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.
[C 7 Page 375, 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.)
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 /s’

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

@ To enable the contents of the switch setting, reset the CPU module, or turn off and on the power after writing the contents
into the CPU module.

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.

\@ Project window => [Intelligent Function Module] 2> Right-click = [New Module...] 7
New Module E|
Module Selection
Module Type |Temperature Control Module ﬂ
Setting Ikem Reduction Mode
Module Mame LeaTCTTY | w S
>
Q.
Maounk Posikion 2
Mounted Slot Mo, |0 _|:| Acknowledge I/O Assignment §
[+ Specify stark @ address | 0010 (Hi 1 Module Occupy [16 points] §
c
8
Title setting
Title

(a4 | Cancel

Item Description
Module Type Set "Temperature Control Module".
Module Name Select the module name to connect.

Module Selection
Setting Item Reduction | Select it to reduce the number of setting items for auto refresh. ((__5  Page 113,
Mode for Auto-refresh Section 7.4)

Mounted Slot No. Set the slot No. where the module is connected.

Mount Position . The start /0O number (hexadecimal) of the target module is set according to the
Specify start XY address ;
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.

\@ Project window > [Intelligent Function Module] 2> Module name 2> [Switch Setting]

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

Switch Setting 0010:L60TCTT4

Select "Temperature —
Input Mode" " Temperature Control Mode
' Temperature Control Mode Setting
Dutput Setking at CPU Stop Error
cH Oukput Setting ak CPLU Stop Errar
CH1 | iCLEAR
CH2 | DCLEAR
CH3  |DICLEAR
CH4 | DICLEAR
Control Mode Selsction
Setting Change Rate Limiter Setting
Control Qukput Cycle Unik Selection Setting
Auko-setting at Input Range Change
|D:Disah|e j
Sampling Cycle Selection
|:500ms -
Mowving Averaging Process Setting
|D: Enable j
Maving Averaging Process Setting is available for Product Infarmation
140620000000000-4 or later,
(Caution)
This dialog setting is linked to the Swikch 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
Auto-setting at Set this item to change data of the related buffer memor; )
9 . 9 X . Y « 0: Disable Page 234,
Input Range automatically when the input range is changed so that an )
. . « 1: Enable Section 8.3.4
Change error outside the setting range does not occur.
Sampling Cycle . « 0: 500ms (default value) Page 118,
g Select the sampling cycle. )
Selection *1:250ms Section 8.1.2
Moving Averaging | Set whether to enable or disable the moving averaging « 0: Enable Page 220,
Process Setting process. « 1: Disable Section 8.3.1
*1 Immediately after the setting is changed, a set value discrepancy error (error code: OOOEH) occurs. To clear the set

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

108



CHAPTER 7 VARIOUS SETTINGS

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

Select "Temperature —]
Control Mode".

Switch Setting 0010:L60TCTT4

Input Mode Selection

Temperature Control Mode Setting

Dutpuk Setking at CPU Skop Errar

H Oukbpuk Setting ak CPU Stop Error
CH1

CHZ CLEAR

CH3 | OiCLEAR

CH4 | iCLEAR

Control Mode Selection

|U:5tandard Contral j
Setting Change Rate Limiter Setting
|D:Tamperature Rise/Temperature Drop Bakch Setting j
Control Qukput Cyele Unit Selection Setting
|D: 1s Cycle j
Auto-setting at Input R.ange Change
|D:Disable j
Sampling Cycle Seleckion
|o:500ms ~|
Moving Averaging Process Setting
|D: Enable ﬂ

Moving Averaging Process Setting is available For Product Information
140820000000000-4 or later,

{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 ouk-of-range value,

O | Caneel

Item Description Set value Reference
Set whether to hold or clear the transistor output status when a
Output Setting at W I . p‘f .u W * 0: CLEAR (default value) Page 128,
CPU Stop Error CPU stop error occurs or when a CPU module is switched from 1: HOLD Section 8.2.2
P RUN to STOP. : -
« Standard Control
Control Mode 1: Heat!ng/CooI!ng Control (Normal Mode) Page 126,
. Set the control mode. « 2: Heating/Cooling Control (Expanded Mode) .
Selection”! . Section 8.2.1
« 3: Mix Control (Normal Mode)
« 4: Mix Control (Expanded Mode)
. o . L . « 0: Temperature Rise/Temperature Drop Batch
lect " e " " for th I
Setting Change Select "batch" setting or "individual" setting for the variation limiter Setting Page 154,

Rate Limiter Setting

set value at temperature rise and drop when setting the variation

of the set value (SV).

« 1: Temperature Rise/Temperature Drop
Individual Setting

Section 8.2.10

Control Output

. Select 0.1s or 1s as a unit for the cycle of turning on and off the « 0: 1s Cycle (default value) Page 139,
Cycle Unit ” -
. .y | transistor output. *1:0.1s Cycle Section 8.2.6
Selection Setting
Auto-setti t Set this item to ch data of the related buff
uto-setting a et this | em to change . ata of the rfe ated buffer memory + 0: Disable Page 234,
Input Range automatically when the input range is changed so that an error .
) ) « 1: Enable Section 8.3.4
Change outside the setting range does not occur.
Sampling Cycle Select the sampling cycle + 0: 500ms (default value) _
Selection” ' + 1: 250ms
Moving A i + 0: Enabl P 220,
P::)\::IZSS g:{;r?;ng Set whether to enable or disable the moving averaging process. - D?se;blz Szgson 531

*1

Immediately after the setting is changed, a set value discrepancy error (error code: OOOEH) occurs. To clear the set
value discrepancy error, turn off, on, and off Set value backup instruction (Yn8).
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7.3 Parameter Setting

Set the parameter for each channel.
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.

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

-4 0010:L60TCTT4[]-Parameter

Contral Mode:Standard Control Clear Yalue for Gray Cells | [ Set the value of unnecessary items For control mode to 0.
Clear Value for =.| ! ‘I

Gray Cells button Ttem CHL CHz CH3 CH4 ~
-/ Basic setting set the temperature conversion system.
2:Thermacouplek, Measured 2:Thermacouplel, Measured 2: Thermocouplek, Measured 2:Thermocoupler. Measured
Input range Temperature Range(0to 1300 Temperature Range(l to 1300 Temperature Range(D to 1300 Temperature Range(0 ko 1300
Q q a 9]

nc oc ac
:Used 0:Used O:lsed
{Disable 1:Disable: 1:Disable

Set valus {5W) setting

Unused channef setting

Conversion enablefdisable setting | [
- Control basic parameter setting

Proportional band (P}
settingfHeating contral 3.0 % 30% 3.0% 3.0 %
proportional band setting (Ph)
Caoling proportional band (Pc)

Pull-down list type

setting 3.0 % 30% 3.0% 3.0 %
Inkegral time {I) setting z40 s 240 = 240 5 z40 5
Derivative time (D) setting 605 605 B0 s 605
Contral output cycls
setting/Heating control output 30s 30s 30s s
cycle setting,
Control response parameter 0:5Slowe 0:5low 0:Slow 0:Slow
Stop Mode Setting 1:Monitor 1:Monitar 1:Monitor 1:Manitor
PID continuation Flag 0:Stop
= :::‘ttl::; il i Set temperature measurement ranges such as upper;lower limit, for temperature adjustment contral.
Forward/reverse action setting 1iReverse Action LiReverse Action LiReverse Action 1:Reverse Action
Upper limit setting limiter 1300 C 1300C 1300 ¢C 1300 C
Lower limit setting limiter oc 0cC oc ac
Setting change rate limiter or
Setting change rate limiter 0.0 % 0.0 % 0.0% 0.0 %

(Temperature rise)
Setting change rate limiter
{Temperature drop) 0.0% 0.0% 0.0% 0.0 %
Sensor correction value setting 0,00 % 0,00 % 0,00 % 0,00 %
Mumber of maoving averaging
(Awvailable for Product Information || 2 Times
140620000000000-4 or laker)

Text box type

v

2 Times 2 Times 2 Times

Used ko specify as unused the channels where kemperature control will not be performed and temperature sensors will not be connected.

2. Click Cearvsusforaisy calis | 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.

* |tems 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: OOO2H) may occur.
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For details on setting values, refer to the following.

CHAPTER 7 VARIOUS SETTINGS

Input Mode Selection

Setting item

Reference

Temperature input
mode

Input range

Page 346, Appendix 2 (12)

Conversion enable/disable setting

Page 401, Appendix 2 (76)

Sensor correction value setting

Page 361, Appendix 2 (21)

Number of moving averaging

Page 402, Appendix 2 (78)

Primary delay digital filter setting

Page 364, Appendix 2 (24)

Process value (PV) scaling function enable/disable setting

Page 404, Appendix 2 (82)

Process value (PV) scaling lower limit value

Process value (PV) scaling upper limit value

Page 405, Appendix 2 (83)

Automatic backup setting after auto tuning of PID constants

Page 377, Appendix 2 (37)

Cold junction temperature compensation selection

Page 383, Appendix 2 (49)

Process alarm alert output enable/disable setting

Page 386, Appendix 2 (53)

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 387, Appendix 2 (54)

Rate alarm alert output enable/disable setting

Page 388, Appendix 2 (55)

Rate alarm alert detection cycle

Page 388, Appendix 2 (56)

Rate alarm upper limit value

Rate alarm lower limit value

Page 389, Appendix 2 (57)

Temperature control
mode

Input range

Page 346, Appendix 2 (12)

Set value (SV) setting

Page 354, Appendix 2 (14)

Unused channel setting

Page 375, Appendix 2 (35)

Proportional band (P) setting/Heating control proportional band setting (Ph)

Cooling proportional band (Pc) setting

Page 354, Appendix 2 (15)

Integral time (1) setting

Page 356, Appendix 2 (16)

Derivative time (D) setting

Page 356, Appendix 2 (17)

Control output cycle setting/Heating control output cycle setting

Page 362, Appendix 2 (23)

Control response parameter

Stop Mode Setting

Page 353, Appendix 2 (13)

PID continuation flag

Page 380, Appendix 2 (43)

Forward/reverse action setting

(

(

(
Page 365, Appendix 2 (25)

(

(

(

Page 370, Appendix 2 (30)

Upper limit setting limiter

Lower limit setting limiter

Page 371, Appendix 2 (31)

Setting change rate limiter or Setting change rate limiter (Temperature rise)

Setting change rate limiter (Temperature drop)

Page 368, Appendix 2 (28)

Sensor correction value setting

Page 361, Appendix 2 (21)

Number of moving averaging

Page 402, Appendix 2 (78)

Primary delay digital filter setting

Page 364, Appendix 2 (24)

Upper limit output limiter/Heating upper limit output limiter

Lower limit output limiter

Page 358, Appendix 2 (19)

Output variation limiter

Page 360, Appendix 2 (20)

Adjustment sensitivity (dead band) setting

Page 361, Appendix 2 (22)

Self-tuning setting

Temperature conversion setting

Page 402, Appendix 2 (77)

Cooling method setting

(

(
Page 398, Appendix 2 (73)

(

(

Page 403, Appendix 2 (79)
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Input Mode Selection

Setting item

Reference

Temperature control
mode

Cooling upper limit output limiter

Page 358, Appendix 2 (19

Cooling control output cycle setting

Page 362, Appendix 2 (23

Overlap/dead band setting

Process value (PV) scaling function enable/disable setting

)
)
Page 403, Appendix 2 (80)
Page 404, Appendix 2 (82)

Process value (PV) scaling lower limit value

Process value (PV) scaling upper limit value

Page 405, Appendix 2 (83)

Derivative action selection

Page 405, Appendix 2 (85)

Simultaneous temperature rise group setting

Page 406, Appendix 2 (86)

Simultaneous temperature rise AT mode selection

Page 407, Appendix 2 (89)

Setting change rate limiter Unit time setting

Page 409, Appendix 2 (91)

Peak current suppression control group setting

Page 410, Appendix 2 (92)

Automatic backup setting after auto tuning of PID constants

Page 377, Appendix 2 (37

Cold junction temperature compensation selection

Page 383, Appendix 2 (49

Alert 1 mode setting to Alert 4 mode setting

Alert set value 1 to Alert set value 4

Page 356, Appendix 2 (18

Alert dead band setting

)
)
Page 385, Appendix 2 (52)
)
)

Page 378, Appendix 2 (38

Number of alert delay

Page 378, Appendix 2 (39)

Loop disconnection detection judgment time

Page 373, Appendix 2 (33)

Loop disconnection detection dead band

Page 374, Appendix 2 (34

Heater disconnection alert setting

Page 372, Appendix 2 (32

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

Page 379, Appendix 2 (40

Heater disconnection compensation function selection

Page 380, Appendix 2 (44

AT Bias

Page 369, Appendix 2 (29

Auto tuning mode selection

Page 384, Appendix 2 (51

During AT loop disconnection detection function enable/disable setting

Temperature rise completion range setting

Page 379, Appendix 2 (41

Temperature rise completion soak time setting

Page 380, Appendix 2 (42

Transistor output monitor ON delay time setting

Page 381, Appendix 2 (45

Resolution of the manipulated value for output with another analog module

Page 383, Appendix 2 (48

CT monitor method switching

Page 381, Appendix 2 (46

CTO CT input channel assignment setting

)
)
)
)
)
)
Page 396, Appendix 2 (71)
)
)
)
)
)
)

Page 390, Appendix 2 (59

CTO CT selection

Page 391, Appendix 2 (60)

CTO Reference heater current value

Page 392, Appendix 2 (61)

CTO CT Ratio setting

Page 392, Appendix 2 (62)

4. When using CH2 to CH4, follow the step 3 described earlier.
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CHAPTER 7 VARIOUS SETTINGS

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.

For the L60TC4, number of parameters of the auto refresh setting can be reduced by changing the normal mode to the
setting item reduction mode.

(1) Setting item reduction mode
In the setting item reduction mode, setting items can be grouped so that the device setting is required only for the
start item of the group and the number of parameters of the auto refresh setting can be saved compared with the
normal mode.
For the number of parameters of the auto refresh setting, refer to the following:

[ Page 37, Section 3.2.1 (1)

(a) GX Works2 version supporting this function
GX Works2 with version 1.73B or later supports this function.

(2) Setting method

(a) In the setting item reduction mode

Configure settings from "Auto_Refresh" window.
The mode change to the setting item reduction mode can be performed from "New Module" window as well.

({_= Page 107, Section 7.1)

1. Open "Auto_Refresh"” window.

¥ 0010:L60TCTT4[]-Auto_Refresh

s | | \@ Project window => [Intelligent Function Module] 2>
o Module name => [Auto_Refresh]

= Franster fo LPU The data of the buffer memory is i Lo the specified device,
Error code
Temperature process value

Manipulated value
(MV)fHeating-sidz
manipulated value (Mvh)
Transistor output
flagjHeating-side transistor
Alert definition
Manipulated value
(MM){Heating-sidz

UsaleY oY ¢/

The data of the buffer memary is transmitied to the specified device,

2. Change from the normal mode to the setting item

Edic | EndfReplacz _ Compile  Yew O reduction mode. If the setting item reduction mode
N Undo Chrl+Z . . . .
is already set, the following operation is not
Ml Redo Chrl+y .
required.
aal Cut Chrl+x
= Copy Chrl+C @ [Edit] 2> [Setting Item Reduction Mode]
& Paste Chrl+y
Auto Device Assignment. .. If the mode is changed to the setting item reduction
Setting Item Reduction Mads. .. mode, the box to the left of [Setting Item Reduction

Mode] is checked.

T Paste Chrl+y

Auto Device Assignment., ..
Setting Item Reduction Maode. ..

(To the next page) ¥
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(From the previous page)

\

3. Click the button.

MELSOFT Series GX Works2

Auto-refresh For 0010: LEOTCTT4 will be changed from Narmal Mode’ to 'Setting Item Reduction Mode',
&l registered devices will be cleared.

! I dd il be cleared
Unable to restare the deared data, Are you sure you want ko continue?

* Lnable to read date carrectly by Follawing versions if vou write data to PLC under 'Setting Tkem Reduction Made',
- G Canfigurator-TC
- GX WorksZ versions older than wersion 1,738

4. Click the item to be set and enter the auto refresh

4 0010:L60TCTT4[]-Auto_Refresh

oyt [ompmyal =] target device.

Ttem cH1 [ cHe [ H3 [ CH4 ~
Transfer to £PY The data of the buffer memory is itted o the specified device.
Error code:
Measured value/Alert
* setting 4
- Alert definition
Temperature process
value (PY)
. Manipulated valus
o (MW)Heating-side
manipulated value {MUh)
Temperature rise
judgmert flag
Transistar oubput
flagiHeating-side
transistor output flag
Sk value (SV) monitor
Manipulated value
< |

[E3

(&=

The data of the buffer memory s transmitted to the specified device.

To set the device for a grouped setting items (gray
hF 0010:L60TCTTA[]-Auto_Refresh

e ! - part), set the device to the start item (white part).

itan T [ e | [ [ c ~ When the device is set to the start item, the consecutive
Transfer to CPU The data of the buffer memory is transmitted to the specified device.
Errar code . . .
 Measured v/t | devices are automatically set to the grouped setting
3 cetting g
Alert definition D DS3 () H H . H " n
e o oes s o items. (The left side window is the example when "D51
Eﬁv”)‘?ﬁ%iﬁzgf‘:s:( L = e et ez is set to "Measured value/Alert setting".)
manipulated valug (Ml
. E;;’;’s:‘;i’;g"se 063 D&4 05 D&
© Transistor output
« flagiHeating-side De7 D& Do9 o7
transistor output flag
Set value (3v) monitor D71 D7z D73 D74
Manipulated value v
o — . | &

The bit associated with the alert detected on the correspanding channel burms to "1

End

Point/’

® To change the mode back to the normal mode, perform [Edit] => [Setting Item Reduction Mode] again and uncheck the
box to the left of [Setting Item Reduction Mode].

@ By changing the mode (normal mode — setting item reduction mode, setting item reduction mode — normal mode), the
settings before the change are all cleared.

114



CHAPTER 7 VARIOUS SETTINGS

(b) In the normal mode
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.

0010:L60TCTT4[]-Auto_Refresh

Display Filker IDispIay All LI
Item CH1 [ CHz [ CH3
= Fransfer fo £PLF
------ Error code

------ Temperature process value

Manipulated value
------ (MY Heating-side
manipulated value (Myh)

Transistor aubpuk
flagfHeating-side transistar
------ Alert definition

Manipulated value

(MY Heating-side
manipulated value (Myh) For
another analog module

...... Temperature rise judgment
------ Set value {543 monitor

AT Simultaneous temperature
tise parameter calculation

------ Self-tuning Flag
Temperature conversion

The data of the buffer memory is transmitted to the specified device,

7.5 Auto Tuning

For how to execute auto tuning, refer to the following.

[ 7 Page 143, Section 8.2.7 (5)

7.6 Sensor Correction

For how to execute sensor correction, refer to the following.

[ 5 Page 223, Section 8.3.3
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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 1/O signals and the buffer memory, refer to the following.

+ Details of I/O signals ([_5 Page 325, Appendix 1)
+ Details of the buffer memory ([Z5~ Page 336, Appendix 2)

Point/’

For the functions indicated with the icons and \gkaee | 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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CHAPTER 8 FUNCTIONS

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. ([~ Page 108, Section 7.2)

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

Input Mode Selection
+ Temperature Input Mode:

" Temperature Contral Mode

Temperature Control Mode Setking

Cmabraak Sabkima ok C0HShAn Fevmr

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

temperature.

@ 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 346, Appendix 2 (12))
Note that the temperature process value (PV) is not rounded off for the process alarm and rate alarm.

(5 Page 122, Section 8.1.3 (1) (d), Page 123, Section 8.1.3 (2) (d))

apow jndui ainjesadwa] |L'g
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8.1 A Conversion enable/disable function

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".

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

Ikem CH1

-| Basic setting 5et the temperature co
2 Thermocouplek. z
Inpuk range Measured Temperature M
Range(0 ko 1300 C) R
Set walue (5W) setting oc 0
Unused channel setting 0:Used a
Conversion enable/disable | 1 Disable =1
-| Control basic parameter setting @_E

ProporEinnal band (P} | 1:Disable

8.1.2 Temperature conversion method

Input
In the LBOTC4, 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”.

O Project window 2> [Intelligent Function Module] <> Module name => [Switch Setting]

Sampling Cyele Selection

|0:500ms |

Mol 1 5 ams

|IZI: Enable j

Moving Awveraging Process Setting is available For Product Information
140620000000000-4 o laker,

(Caution)

This dialog setting is linked to the Switch Setting of the PLC parameter,
Default walue will be showvan in the dialog iF the Switch Setting of the PLC
parameter conkains an out-of-range value,

OF | Cancel |

(b) How to check the sampling cycle
A running sampling cycle can be checked in Sampling cycle monitor (Un\G788).
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CHAPTER 8 FUNCTIONS

(2) Primary delay digital filter

A setting of the primary delay digital filter outputs the temperature process value (PV) whose transient noise is

smoothened.
Temperature 4
When the primary delay process value (PV)
digital filter is not set
N > Time
Temperature 4 :
When the primary delay process value (PV) -
digital filter is set !
» Time

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

constant).
Temperature 4
process value (PV)
When the primary delay
digital filter is not set
| » Time
Temperature 4 :
process value (PV) '
When the primary delay '
digital filter is set 2 T
63.3%
v ) 00
’ » Time - =

LCHI:I Primary delay digital filter setting
(Un\G48, Un\G80, Un\G112, Un\G144)

apow jndui ainyesadwa] |°

poylaW UoISI8Au09 ainjelsadwsa] g
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(a) How to set the primary delay digital filter

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

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

Control detail parameter
= Set temperature measurem

setting
Forward rewverse action setting 1:Reverse Ackion
Upper linit setting limiter 1300 C
Lawer linit sekting limiker oc
Setting change rate limiter or
Setting change rake limiter 0.0 %:

(Temperature rise)
Setting change rate limiter
{Temperature drop)
Sensor correction value sekking 0.00 %
Mumber of moving averaging

(Available For Praduct Information | 2 Times
140620000000000-4 or later)

Primary delay digital fiffer 35
pper limit oukput limiter iHeating
uppet limit cukput limiter

0.0 %

100.0 %

@ 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".

Temperature input value —— Measured temperature value(PV)
262.0

260.0

258.0

256.0

254.0

252.0

Temperature input value (°C)

250.0

Elapsed time (s)

The temperature reaches 256.3°C which is 63.3% of the temperature process value (PV) three seconds after
the temperature input value has reached 250.0°C.
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CHAPTER 8 FUNCTIONS

8.1.3

Alert output function

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.

((Z="Page 337, 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 o
process alarm is occurring. P ?
Z3
=1 ©
g
i 2
A Alert output range section % g
Temperature —— Out of alert output range section so
() Included E‘_g
=}
Alert a5
occurrence/" o3
Upper upper =g
limit value @
Upper lower
limit value ' Alert cl
Temperature I \ ert clearance
process — |
value (PV) ' Alert
Lower upper ! ! /clearance
limit value |
Lower lower ; : .
limit value ' ! Alert \ .
i | occurrence | i
{ON ! ! ! Time -
CHO Process alarm upper OFF % . '
limit (b2 of Un\G5 to Un\G8) v P L oN '
CHO Process alarm lower ~ OFF ) s : .
limit (b3 of Un\G5 to Un\G8) o O S
\LON JUON
CHO Alert occurrence flag o~ 3 \
(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.

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

Item H1

Process alarm alert oufput 0:Enable -~ln
enable/disable setting SENEEE

Process alarm lower lawer limik

walue oc o
Process alarm lower upper limik
el 1002 1
Process alarm upper lower limik
el Q00 C 9
Process alarm upper upper limik 1000 © i

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.

(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.*1 ™
In CHO Alert definition (Un\G5 to Un\G8), whether it is an upper limit alert or lower limit alert can be checked.
([_= Page 337, 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.
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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.

Temperature
process
Rate alarm value (PV)
Temperature 4 period
process < >
value (PV) /
—
Rate alarm E E E E Time
Change of 4 detgcélon | | ' {
temperature [ PeM° N
process value
(PV) (°C)
______________________________________ Rate aI‘arm
Change of upper limit
temperature value
/process
value (PV)
_____________________________________ Rate alarm
lower limit
value
' oN : : . Time
CHO Rate alarm upper limit OFF I
(b4 of Un\G5 to Un\G8) EON
CHO Rate alarm lower limit OFF ' 1
(b5 of Un\G5 to Un\G8) . !
: ! © ®
. ON ON | w
CHI Alert occurrence flag d S =3
OFF 4 g3
(XnC to XnF) g ]
]
----- » Executed by the L60TC4 5E
ca
(c) How to set rate alarm 58
Set "Rate alarm alert output enable/disable setting" to "0: Enable". Then, set the alert detection cycle, upper S g_
(0]

limit value, and lower limit value of the rate alarm.

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CH1

Rate alarm alert ovtput R .
enable disable setting 0:Enable

Rate alarm alert detection cvcle 1 Times
Rate alarm upper limit value 200102
Rake alarm lower limit value 10C

(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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@ 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 Rjte alarm upper limit value

20.0C

10.0°C

b\

Rate alarm lower limit value

Time

@ 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
-10.0C

-20.0°C %

Rate alarm lower limit value

Time

@ 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 t
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

L60TC4

Control output (heating) >

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

Control output (heating) » m

Heater

8pPOA [03u0D) aunjesadwa] Z'g

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

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

Input Mode Selection
" Temperature Input Mode

(+ Temperature Control Modei

Temperature Control Mode Setting

mwikrnk Settinn AR TR SEan Freor
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8.2.1 Control Mode Selection Function

Standard

A control mode can be selected using this function.
This section explains selectable control modes of the L60TC4.

(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.

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

Performs the heating-cooling control. The number of loops is expanded using an

Heating-cooling control 4 loops
output module and others in the system. 9 9 P

Heating-cooling control (expanded mode)

. Performs the standard control and the heating-cooling control. CH2 cannot be Standard control 2 loops
Mix control (normal mode)

used. Heating-cooling control 1 loop
Mix control (expanded mode) Performs the standard control and the heating-cooling control. The number of Standard control 2 loops
P loops is expanded using an output module and others in the system. Heating-cooling control 2 loops

Control for each channel is as follows.

Heating-cooling control Mix control
Channel Standard control
Normal mode Expanded mode Normal mode Expanded mode
CH1 Standard control Heating-cooling control Heating-cooling control Heating-cooling control Heating-cooling control
CH2 Standard control Heating-cooling control Heating-cooling control - Heating-cooling control 2
CH3 Standard control - Heating-cooling control Standard control Standard control
CH4 Standard control - Heating-cooling control 2 Standard control Standard control

*1 Only temperature measurement using a temperature input terminal can be performed. ((__= Page 211, Section 8.2.24)
*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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(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 cthels

r A

Buffer memot
ith Input from the temperature sensor
<

Temperature

CH1 |« CH1
process CHL Temperature T | Input from the temperature sensor
Jalue (PV) | process value (PV) | CH2 [ CH2 [ ]
- (Un\G9, Un\G10, CH3 |« CH3
) Un\G11, Un\G12) < < Heatin: Coolin Heatin: Coolint
Manipulated CH4 F/Ianipulaled value | CH4 comro|g contro? e r;ontrolg contro?
v:luet_for CHOManioulated CH1 | for heating (MVhl L1H
PID eating anipulate o > - -
operation (MVh) > value for heating (MVh)| p{ L2H | 4 Object to be controlled | Heating Object to be controlled
(Un\G13, Un\G14, CH3 Heating transistor output
Manioulated Un\G15, Un\G16) Cha | Manipulated value transistor
anipuiate! for cooling (Mve) | output
value for [
g CH1 »| L1C
cooling CHI Manipulated ]
(MVe)  |value for cooling (MVc)| CH2 P L2C |
(Un\G704, Un\G705, | cH3 Cooling transistor output Cooling transistor output
Set value| Un\G706, Un\G707) cha » v
sv)
CH1
Initial setting CHLJ Set value Output module
TO instructi (SV) setting CH2
(TO instruction) on the same system

»

(Un\G34, Un\G66, | o3

vy * | Unioss, une130) 2 i ihe same network

H4
as the L60TC4

b0 of CHLJ Heating Sl Heating H )

transistor output flag CH2 tranS|§tor output : Output signals

(Un\G21, Un\G22, | cHa (OUT linstruction)
Un\G23, Un\G24)

CH4

iy
g
%
»
'
b0 of CHLI Cooling CH1 Cooling ' Y22 Manipulated value * | TB3(L3C
transistor output flag | CH2 transistor output L Y23 for cooling (MVe) [ 1g4 LaC
'
:
'
'
[

A

H

Y20 Manipulated value ™ | TB1(L3H)

Y21 for heating (MVh) p| TB2(L4H) |-
(L3C)
(L4C)

14

(Un\G712, Un\G713, [gpg | (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:

Oo0o2H)

The following is an example of using an expanded mode.

El 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

8pOA [03u0D) ainjesadwa] Z'g

uoIoUN UOND8I8S BPOJ [0AU0D |°Z'8
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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 Error CLEAR HOLD Page 108, Section 7.2
Setting of PID continuation flag i . Page 380, Appendix 2
Sto Continue Sto Continue
(Un\G169) P inu P inu (43)
L60TC4
. Follow the operation of when an error occurs Page 316, Section 11.6
Write data error
L60TC4
Error Hardware error Depends on the symptom of the hardware —
Stops the operation
CPU Stops the operation and turns off external | Follows the stop andpperforn?s I _
ing™!
Stop error output mode setting external output
Follows the stop Stops the operation Follows the stop Stops the operation
) RUN — STOP g and performs e and performs —
CPU operation mode setting external output mode setting external output
Resetting The module is incapable to operate, and not performs external output —

*1 CHO 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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8.2.3 Control method

Standard il Heating-cooling

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 (_7 Page 131, Section 8.2.3 (2))

« Pl control (__5 Page 132, Section 8.2.3 (3))

« PD control ({7 Page 132, Section 8.2.3 (4))

« PID control ((_5 Page 133, Section 8.2.3 (5))

For P control and PD control, the manual reset function is activated. ((_s  Page 136, 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). ((__5 Page 361, Appendix 2 (22)) % %
[
£3
(a) Standard control ég
The module operates as follows outside the range of CHO Adjustment sensitivity (dead band) setting (Un\G46, a %
Un\G78, Un\G110, Un\G142). g8
Condition Transistor output status E
The temperature process value (PV) is below the lower limit of the ON §
adjustment sensitivity (dead band). ®

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

adjustment sensitivity (dead band).

Temperature

process value (ij\ /\ 5
N

Set value (SV) / \; Adjustment sensitivity

| & (dead band)

» Time

Transistor
output v OFF Y
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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).

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

Temperature

process value (Py\
A

I——

/\ ‘_
NN
5 Adjustment sensitivity
\/ \ ¥ (dead band)

Set value (SV) » /

y

C

; > Time
' ON
Heating output 5
(L1H) v OFF v
Cooling output r ONg
(L1C) y OFF

(c) Three-position control

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

[ 7 Page 210, Section 8.2.23 (3)

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

\Q Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1
= Control basic parameter setting The QB4TC exercises temperature adjus!
Proportional band (P} 3

setting/Heating controf 0.0%
proportional band setting £
Cooling proportional band {Pc)
setting

3.0%

Inteqral tirme (T} setting 2405 H
Detivative time (D) setting e0s [3
Control oukput cycle

settingfHeating control autput 30s
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(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 404, Appendix 2 (81))

Manipulated value (MV)"!
100%

' Temperature process
»

0% i value (PV)

Set value (SV)™2

' Proportional band (P)

*1 The actual output value is restricted within the output limiter range set in CHO Upper limit output limiter (Un\G42,
Un\G74, Un\G106, Un\G138) and CHI Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139). ([(_3 Page
358, Appendix 2 (19))

*2 The set value (SV) is in the center of the proportional band.

(b) Heating-cooling control

........

100%

The manipulated value for heating (MVh) and the manipulated value for cooling (MVc) are both 0% in the 3 o
w

following conditions. S g

» Temperature process value (PV) = Set value (SV) g—?g

2o

« CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is set to 0 (0.0%). 3 €

@ O

((_="Page 404, Appendix 2 (81)) 3 g

Manipulated value Manipulated value g

for heating (MVh)"! for cooling (MVc)™ g

(0]

. Temperature process

0,
0% value (PV)

Set value (SV)

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

*1 The actual output value is restricted within the output limiter range set in CHO Heating upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138) and CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753,

Un\G769). ((_7 Page 358, Appendix 2 (19))
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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 (l) setting": Os
» "Derivative time (D) setting": Os

\@ Project window => [Intelligent Function Module] => Module nhame => [Parameter]

Tkem CH1
- Control basic parameter setting | The Q&4 TC exercises temperature adjust

Proportional band (F)
setting/Heating contral 3.0 % 5}
proportional band setking {Fh)

Cooling proportional band (Pc)

setting D 3
Integral time () setting Os kg
Derivative time (B} sefting 05 H
cbenl e s

(3) PI Control
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 (l) setting": any value
» "Derivative time (D) setting": Os

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CH1L

-1 Control basic parameter setting The QB4TC exercises temperature adjus
Propartional band (P}
settingfHeating cankral 3.0 %
proportional band setting (Ph)
Cooling proportional band {Pc)
setking
Inkegral time (I} setking 240 s
Perivative Gime (O} setting 05
Control output cwcle
setting/Heating control output 30
cycle sekting,

3.0 %

(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 (I) setting": Os
» "Derivative time (D) setting": any value

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CH1
-1 Control basic parameter setting  The Q64TC exercises temperature adjus!

Proportional band (P}
setting/Heating contral 3.0 %
proportional band setking (Ph)

Cooling proportional band {Pc)

setting D%
Inteqral time (1) setting 0s :

Derivative time (B} setting 60 5 H
[
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(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".

\@ Project window > [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1
- Control basic parameter setting | The Q&4TC exercises temperature adjus
Proportional band (P
setting/Heating control 30 %
proportional band setking {Ph)
Cooling proportional band (Pc)
setting
Integral time (I) setting 240 5
Derivative time (D} setting 60 5

3.0 %

(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) ([Z_5 Page 332, Appendix 1.2 (1))
 PID continuation flag (Un\G169)) ([ Page 380, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ({_Z Page 335, Appendix 1.2 (7))
+ CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_ = Page 380, Appendix 2 (43))

The following table shows the relationship between the status of PID control”! and each of the settings above.
O: Performed X: Not performed

%
NN
: - - w0 —
Settlng.;loperatllon PID continuation CHO PID control forced CHO Stop mode setting Control status of PID pagry
mode instruction flag (Un\G169) stop instruction (Un\G33, Un\G65, Un\G97, [ ) _g
(Yn1)2 J (YnC to YnF) Un\G129) contro Ze
© o
Setti de at S
etingmode al g5 (0)/Continue (1) OFF/ON Stop (0)/Monitor (1)/Alert (2) x 33
power-ON S o
Q0o
i OFF Stop (0)/Monitor (1)/Alert (2) O a3
Operationmode | o " 6/ Gontinue (1) 3
(in operation) ON Stop (0)/Monitor (1)/Alert (2) X =
Stop (0) OFF/ON Stop (0)/Monitor (1)/Alert (2) X %
Setti d
etting mode OFF Stop (0)/Monitor (1)/Alert (2) o
(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 326, 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 375, Appendix 2 (35))
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Point/’

The manipulated value (MV) and manipulated value (MV) for output with another analog module of when CHIO 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 Un\G15 uUn\G16 -50 (-5.0%) Page 339, Appendix 2 (5)
CHEO Manipulated value (MV) for output |\ 477 Un\G178 Un\G179 Un\G180 0 Page 382, Appendix 2 (47)
with another analog module
CHO Manipulated value for heating (MVh) .
1 14 1 1 -50 (-5.09 P A 2
(UN\G13 to Un\G16) Un\G13 Un\G un\G15 un\G16 50 (-5.0%) age 339, Appendix 2 (5)
HO Manipul lue of heating (MVh
CHO Manipulated value of heating (MVh) |, 477 UnG178 Un\G179 UNG180 0 Page 382, Appendix 2 (47)
for output with another analog module
CHO Manipulated value for cooling (MVc) Un\G704 Un\G705 Un\G706 Un\G707 -50 (-5.0%) Page 339, Appendix 2 (5)
CHEO Manipulated value of cooling (MVE) |, | 570g Un\G709 UN\G710 UN\G711 0 Page 382, Appendix 2 (47)
for output with another 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.
After the release, PID operation starts from the beginning.

(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 memory Reference
Two-positi Pl PID
area name CH1 CH2 CH3 CHa wo-position | 5 ol | PD control
control control control
Thermocouple: 1 to 4, 11 to 28, 36 to 48, 49 to 52, 100 to 117, 130 to 132, | Page 346,
CHO Input range | Un\G32 Un\G64 Un\G96 Un\G128 | 201 to 205 Appendix 2
Platinum resistance thermometer: 5 to 8, 53, 54, 140 to 143, 201 to 205 (12)
CHO Set value Set a value within the temperature measurement range of the set input Page 354,
) Un\G34 | Un\GB6 | Un\G98 | UMG130 P g P Appendix 2
(SV) setting range.
(14)
CHOProportional |\ \ w35 | unGe7 | UnGee | UmG131
band (P) setting Fix the setting to Configure the setting in the range from 0 to 10000
CHLI Heating 0 9 (0.0% to 1000.0%) toward the full scale of the set input
- P 354
proportional band | UMG35 | Un\G67 | UnG99 | Un\G131 range. Aaandix‘Z
(Ph) setting (1‘)5‘;
CHO Cooling The setting is Configure the setting in the range from 1 to 10000
proportional band | Un\G720 | Un\G736 | Un\G752 | Un\G768 | . g (0.1% to 1000.0%) toward the full scale of the set input
(Pc) setting 'gnorea. range.
A ) . Page 356
The setting is '
(.)HD Integrlal UNG36 UMG6S UMG100 | unG132 ! g Fix Fhe Fix .the 1103600 | 1to 3600 Appendix 2
time (1) setting ignored. 1 setting to 0. setting to 0. (s) (s) (16)
- L ) Fix the Page 356
CHO D ti The setting is Fix th 1 to 3600 '
N Dervatlve | nG37 | UnGes | UmG101 | UmG133 9 > the 1103600 (s) | seftingto | = ° Appendix 2
time (D) setting ignored. 1 setting to 0. 0 (s) 17)
CHO Upper imit |\, 4p | ume74 | ume1o6 | UnG13s
output limiter
cHOL p—" -50 to 1050 (-5.0% to 105.0%)
owerlimit |y \c43 | UN\G75 | UN\G107 | UMG139
output limiter
L Page 358
: The setting is ’
CHO Heating ; *19 Appendix 2
upper limit output | Un\G42 Un\G74 Un\G106 | Un\G138 | ignored. (19)
limiter
0 to 1050 (0.0% to 105.0%)
CHO Cooling
upper limit output | Un\G721 | Un\G737 | Un\G753 | Un\G769
limiter
CH.D 'OutPuf( The setting is Page 3(?0,
variation limiter Un\G44 Un\G76 Un\G108 | Un\G140 | . 1 to 1000 (0.1%/s to 100.0%/s) Appendix 2
ignored.™
setting ’ (20)

134



CHAPTER 8 FUNCTIONS

Buffer memory address Setting range
Buffer memory Reference
Two-positi Pl PID
area name CH1 CH2 CH3 CH4 Wwo-position | p control | PD control
control control control
Configure the
setting in the
f 1t
CHO Adjustment :%r;)gfo :c;/mto ° Page 361,
sensitivity (dead Un\G46 Un\G78 Un\G110 | Un\G142 10.0% ) to(:/vard The setting is ignored,'1 Appendix 2
band) setti o 22
and) setting the full scale of 22)
the set input
range.
CHO Control
output cycle un\G47 un\G79 Un\G111 | Un\G143
setting * When the control output cycle unit selection setting
itch ing i h le of 1s: 1to 1
CHO Heating The setting s ansst;/\n:;oss)ettmg is set to the cycle of 1s: 1 to 100 Page 362,
control output un\G47 un\G79 Un\G111 | Un\G143 N ) . . Appendix 2
cvele settin ignored. 1 * When the control output cycle unit selection setting 23)
4 9 on Switch Setting is set to the cycle of 0.1s: 5 to
CHO Cooling 1000 (0.5s to 100.0s)
control output Un\G722 | Un\G738 | Un\G754 | Un\G770
cycle setting
cHO ) L Page 403,
Confi the sett th from -100 to 100 (-10.0% to 10.09
Overlap/dead Un\G723 | UMG739 | UMG755 | Un\G771 | ~Ongure the setting in fne range from 0 100 (-10.0%to 10.0%) Appendix 2
) toward the full scale of the set input range.
band setting (80)
Configure the setting in the
CHO Manual The setting is range from -1000 to 1000 (- The setting is Page 494,
reset amount Un\G724 | Un\G740 | Un\G756 | Un\G772 | . o 100.0 to 100.0%) toward the | g Appendix 2
setting ignored. full scale of the set input 'gnored. (81)
range.

*1 When outside the setting range, a write data error (error code: OOO4H) occurs.

Point/

The L60TC4 automatically sets optimum PID constants if the following functions are used.
+ Auto tuning function ((__= Page 140, Section 8.2.7)
+ Self-tuning function ([_ 5 Page 172, Section 8.2.15)

poyjaw jojuo)d €28
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8.2.4 Manual Reset Function

Standard il Heating-cooling|

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 (l) 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: OOO4H) 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).

@ 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
P T i
(P) ' Configure the settings |
I‘(Percentage to the full scalez: ' as follows: !
N > . Integral time (1): 0 ;
o ; i Derivative time (D): 0 |
E Manual reset
100% 7y T -
N [
1 AN 1
80% -----f - _i_.._>l.\ ...... The manipulated value (MV)
Manipulated value | N can be moved from 50% to 80%
P MV) . N to keep the set value (SV) stable.
H ' N .
50% == ofm-mmmmmeem oo mossneens ! |
0% h 4 L C - — — —

.

Set value (SV)

v

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

A
R DD 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).

@ 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)

'
'
'
> »
L] L

Percentage to the full scale)

A

1009 : :
N 4 ~ Heating: 100% ;

80% bemnloeeooo ) -

° ' N Configure the settings

! as follows:

Integral time (1): 0

Derivative time (D): 0

Manipulated value
for heating (MVh)

Manual reset

The manipulated
value for heating (MVh)
can be moved from 0%

to 80% to keep
the set value (SV) stable.

N
Heating: 0%

T
1
i
|
1
i
|
1
:
K T 7y
i
|
1
i
|
1
i
|

0%
° \ Cooling: 0%
A

Set value (SV)

Manipulated value
for cooling (MVc)

Cooling: 100%

-100%

uonoun4 18say [enuep 2’9
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W
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
0
'
'
q
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
T
'
'
'
»

'I
'

A

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

»
'I
'
'

A

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) ([_5 Page 404, Appendix 2
(81))
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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". ({__ = 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).) ((_= Page 366, Appendix 2 (26))
2. Check the storage of MAN mode shift completed (1) into MAN mode shift completion flag (Un\G30).

(_7Page 343, Appendix 2 (10))
3. Ssetthe manipulated value (MV) in CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147)*1
(I_7Page 367, Appendix 2 (27))
*1 The setting range differs for standard control and heating-cooling control.

In standard control: -50 to 1050 (-5.0 to 105.0%)
In heating-cooling control: -1050 to 1050 (-105.0 to 105.0%)
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8.2.6 Control output cycle unit selection function

Standard il Heating-cooling

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
Page 362, A dix 2
CHIO Heating control output cycle setting | Un\G47 Un\G79 UMG111 UnG143 age Soz, Appendix
Heating-cooling control (23)
CHO Cooling control output cycle setting uUn\G722 Un\G738 Un\G754 Un\G770

(1) Setting method

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

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

Control Dubput Cyele Unit Selection Setting

|E|:15 Cycle J

Point/

@ The setting range and default value of the control output cycle depends on this setting. ((__ 3 Page 362, 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.

8pOA [03u0D) aunjesadwa] Z'8
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8.2.7 Auto tuning function

Standard il Heating-cooling|

This function is designed for the Q64TCN 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 process value (PV) against the set value (SV) due to the on-off action of control output.

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

Operation of the L60TC4

1 Starts auto-tuning
9 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.
Temp\(:letjtgrzepr\alr)o cess The first overshoot and )
. undershoot are ignored. 3 End of auto tuning
/ v
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

(Yn4 to Yn7) OFF N v

': ON
CHO Auto tuning status b
(Xn4 to Xn7) OFF v

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

The time takes for auto tuning depends on the control subject.
©0 0000000000000 000000000000000000000000000000000000000000000000
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CHAPTER 8 FUNCTIONS

(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.
(I_=Page 354, Appendix 2 (15))

Buffer memory address
Buffer memory area name e e o) o Reference
CHO Input range Un\G32 Un\Ge4 Un\G96 uUn\G128 Page 346, Appendix 2 (12)
CHO Set value (SV) setting Un\G34 Un\G66 uUn\G98 Un\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 Un\G75 uUn\G107 Un\G139
CHO Heating upper limit output limiter Un\G42 Un\G74 Un\G106 Un\G138 Page 358, 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 Un\G108 Un\G140 Page 360, Appendix 2 (20)
CHO Sensor correction value setting Un\G45 Un\G77 Un\G109 Un\G141 Page 361, Appendix 2 (21)
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 362, 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 uUn\G112 uUn\G144 Page 364, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 un\G114 Un\G146 Page 366, Appendix 2 (26)
CHO AT bias Un\G53 Un\G85 Un\G117 Un\G149 Page 369, Appendix 2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 370, Appendix 2 (30)
CHO Auto tuning mode selection Un\G184 Un\G185 Un\G186 Un\G187 Page 384, 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 o 8

CH1 CH2 CH3 CH4 23

CHO Proportional band (P) setting Un\G35 un\G67 Un\G99 Un\G131 é :Sl:

CHO Heating proportional band (Ph) setting Un\G35 un\Ge7 Un\G99 Un\G131 Page 354, Appendix 2 (15) g" (87

CHO Cooling proportional band (Pc) setting un\G720 Un\G736 uUn\G752 uUn\G768 g': g_'

CHO Integral time (1) setting Un\G36 Un\G68 uUn\G100 uUn\G132 Page 356, Appendix 2 (16) > o§

CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 Un\G133 Page 356, Appendix 2 (17) )
CHO Loop disconnection detection judgment time”™” Un\G59 Un\G91 Un\G123 Un\G155 Page 373, Appendix 2 (33)

*1 A value twice greater than the one in CHO Integral time (l) 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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(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
({_=Page 141, 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)
(I_="Page 377, Appendix 2 (37))
To read the calculated value ([ Page 141, Section 8.2.7 (3)) from the non-volatile memory, set the following
buffer memory area to Requested (1).
« CHO Memory's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) (_ = Page 376,
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. ((__z 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. ([__5 Page 235, Section 8.3.5)
+ Write the value directly into the buffer memory through a program.
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(5) Procedure of auto tuning

(a) GX Works2

Set this function on the "Auto Tuning" window.

L'Q) [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module] => [Auto Tuning...]

: - 1. Select the module by which auto tuning is executed,

Module Selection and click

Start XY Address

Module Type
LEOTCTT4

0K I Cancel

5 2. Click the "Auto Tuning Setting” tab.

Auto Tuning |

Mods

Monitor Status Executes auto turing.

| Moitoring [Ertviontor] Setting Mode. ange Mode
iStart Mok Target Module D010:L60TCTT4 “ el

Moritor Error Code (HEX)
= st
gt | o T g

Ttem [ 3 s CH4
JFID control Jpo cortral operation status
Pracess value (FY) 3c oc oc oc
Set value (5V) oc oc oc oc
i 5.0% 0% 50% 50%
Cooling-side manipulated value (MVc) 00% 0.0% 00% 0.0%
D constant PID constant current value
Proportionsl band (P) settingjHeating control proportional band setting (Ph)  3.0% 3.0% 30% 3.0%
Cooling-side proportional band (Pe) setting 00% 0.0% 00% 0.0%
Integral time (1) setting 2405 2405 2405 2405
Derivative time (D) settin 605 605 605 s
Loop disconnection detection judgment time 4805 4805 4805 4805
[Auto turing execution Executes auto tuning,
Auko tuning start Start I Start I Start I start
AUt turing stop Stop. Stop. Stop Stap.
Status Nt executed Nk executed Nk executed Hot executed
Result of of PID constant

{
(To the next page)

uonouny Buluny ony /°Z'8
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(From the previous page)

3. Configure the auto tuning setting.

Monitor Status Executes auto tuning. Mode
Stop Monitor
D

Error Clezr

Auto Tuning Executon. {AUES TUng Sekting |

Tem L 3 =8 )
[uto Tuning Setting Jet the auto tuning setting.
‘Set value (SV) setting 200 C oc oc oc
AT bias o oc oc oc
Loop disconnetion cetection judgnent tine 05 so0s se0s sa0s
Auto turing mode selecton | | = -
Automaticbackup setting after auto uring o PID constants ore lorr lorr lorr =
Change setting
WWikh this Functien, auto-tuning are backed

After auto tuning starts, this window can be closed

4. ciick -hange Setting
Monitor Status Executes auto tuning. Mode.

Stop Monicor

Error Code (HEX)

Auto Tuning Execution  Auto Tuning Setting |

= Gt e Ha =)
|Auta Tuning Setting St the auta tuning setting
Set value (51) setting oc oc oc
Tbias oc oc oc oc
Laop dscannetion detection judgent tine 4005 05 420 405
Auto turing mode selection Standard Hode - ~|
Automatic backup setting after auto tuning of PID constants [or ~Jorr _w|oFF v |oFF |

Change Setting

With this Functan, auto-turing are backed

5. click

MELSOFT Series GX Works2

The values of changed items wil be reflscted to the module.
! Do you wank to continue?

Caution:
Changed aLta buning setting waluss or FID constants are reset to the paramster values at ths time of PLC reset of power ON,
To hold the auta tuning setting values and PID constants, the values and constants need ko be reflected to the parameter,

Mo

{
(To the next page)
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(From the previous page)

6. Click ChangeMndel.

Auto Tuning

Monkor status———————— Executes auto turing it
[ Wonitoring Setting o
* St Mo e [T ettngMode  Change Mode

.
st onor ror o0
Detai Display:

At Turing Exection Auko Tuning Setting |

e ED oz S e
| Auto Tuning Setting Set the auto tuning setting.
Sek value (5V) setting s0C o0c oc oc
AT bias oc 0c o0c oc
Loop dscomnction detecton fudgment e 4505 o0 400 ER
Auko tuning mode selection Sandudvode vlStandardtods  v|StandwdMode  [vlStendardiode v
ukomatic backup setting ater auto uring of PID constarts & o ~lorr o =

oz o)

Wit this Funcion, the auto-

‘After auto turing starts, this window can be cosed, lose

MELSOFT Series GX Works2

": The target module will be in the operation mode.
. Are you supe?

8. Click the "Auto Tuning Execution" tab.

Auto Tuning

Monitor Status Executes auto tuning. Mode:
oo [ [ormmmvece [
Start Moni Target Madule. 0010:L60TCTT4 " EEE

Stop Monitor Error Code (HEX)
= o

Auto Turing Execttion Auto Turing Setting |

Them ED o S e
10 Turing setting Set the auto tuning setting,
52t value (54) setting sac oc oc oc
AT biss oc oc oc oc
Loop dsconnection detecton judament tine 4805 o0 4e0s 05
800 tuning mode selection Sandudvode vlStandardliods  [v[Standud Mode [v|Stendardvode v
Aukomatic backup setting ater auko turing of PID constarts ﬁ o ~lorr ~lorr ~
Change Setting

With ths function, the. auto-

the start
After auko tuning starts, this window can be cosed, Close

{
(To the next page)
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9. Click

Monitor Status ————————

oS [care erier

[ e ——

(From the previous page)

Execuites auto turing,

Targst Hodule: 0010:L60TCTT4,

Mode
Operation Mode  Change Made

Error Code (HEX)

Ttem L e i e
JFID contral ]
Process value () 31 oc 0c oc
Set value (V) 50C o0c 0c 0c
Maripulted value (M¥)/Heating-side manipulated valus (Hvh) 9.3% 50% 5.0% 50%
Cooling-side maripulated value (1Vc) 0.0% 0% 0.0% 00w
IPID canstant PID constant cunent value
30% s0% s0% ELE
Cooling-side proportianal band (Pc) setting 00% 0% 0.0% 00w
Integral time (1) setting 2405 2405 2405 2405
Derivative time (D) setting 605 605 605 605
Loap dsconnectian detection judgment tme. 805 805 480
|Auto turing execution Executes auto turing.
Auto tuning start Start | Start Start | Start
Auto turing stop Stop Stop) Stop
Mot executed Not executed Nat executed Not executed
Reesult of automatic backup of PID constant.

After aLto tuning starts, this window can be ciosed.

MELSOFT Series GX Works2

Auko buning For CH 1 starks,

. Do you wank ko conkinue?

Auto Tuning

Monitor Status ————————
Start Monicor

T B | o T sting

Execuites auto turing,

Target Module: 0010:L60TCTT4,

Mode
Operation Mode  Change Made

Error Code (HEX)

= it e ) =)
PID contral PID control operation status
Pracess value (PV) atc oc oc 0c
St value (5V) s0c oc oc 0c
Maripulated valae (V)fHesting-sidz manipulated value (V) 769% S0% S0% 50%
Coolng-sids manipulated value (V) 0.0% 00% 0.0% 00%
PID constant PID constant current value
s0% s0% s0%
Coolng-side proportiondl band (Pe) stting 0.0% 00% 0.0% 00%
Integral tine (1) setting 135 2105 2405 2105
Derivative time (D) settin 3s e0s e0s es
Loop disconnextion detection jdgment time 265 4805 480 4805
JAuts tuning execution Executes auto turin
Auto tuning start Start Start | Start | Start
Auto turing stop Stop
s Tuned ot executed ot exected ot executed
Result of automatibackup of PID constant

After auto tuning sterts, this window can be closed.

MELSOFT Series GX Works2

hanged auto-tuning setting values or PID constants are reset ta the

parameter valugs when PLC is reset or power is OM,

To hold the auta-tuning setting values and PID constants, the values

and constants need ko be reflected to the paramster,
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End

Start | of the channel where auto

tuning is to be executed.

10. click

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

to "Tuned", and click .

12. click




(b) Program

CHAPTER 8 FUNCTIONS

The execution procedure of auto tuning is as follows.

Start

L60TC4 data setting

Operation mode setting I

v

Auto tuning start I

|

Auto tuning in progress

Auto tuning completion
(PID constants set)

Temperature control using PID constants set

End

(1)[Z5 Page 141, Section 8.2.7 (2)
()25 Page 141, Section 8.2.7 (3)

""" Set the buffer memory. --- (1)

Switch Setting/operation mode instruction (Yn1)
from off to on.
Confirm that Setting/operation mode status (Xn1) is on.

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

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

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

- (@
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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 326, 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)

2 Page 354, Appendix 2 (15)
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)

3 CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) is set to MAN (1). Page 366, Appendix 2 (26)

4 Toward the corresponding channel, CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) is set to Page 375, Appendix 2 (35)
Unused (1).

5 CHO PID control forced stop instruction (YnC to YnF) is turned on. Page 335, Appendix 1.2 (7)

6 Hardware failure has occurred. (The ERR.LED is on.) Page 311, Section 11.3.2

HO Te | PV 12)h h HO

7 C emperature .prc.>cess value (PV) (Un\G9 to Un\G12) has exceeded t .et.emperature measurementl range (C Page 337, Appendix 2 (3)
Input range upper limit (b0 of Un\G5 to Un\G8) or CHIO Input range lower limit (b1 of Un\G5 to Un\G8) is 1 (ON)).

8 CHO Memory's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) is set to Requested (1). Page 376, Appendix 2 (36)

9 CHO Write completion flag (b4 to b7 of Un\G31) is on. Page 344, Appendix 2 (11)

148

(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

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.
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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 380, 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 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 Upper limit output limiter uUn\G42 Un\G74 Un\G106 Un\G138
CHO Lower limit output limiter Un\G43 Un\G75 uUn\G107 Un\G139 Page 358, Appendix 2 (19)
CHO Cooling upper limit output limiter un\G721 un\G737 uUn\G753 uUn\G769
CHO Sensor correction value setting Un\G45 un\G77 Un\G109 uUn\G141 Page 361, Appendix 2 (21)
CHO Control output cycle setting un\G47 Un\G79 un\G111 uUn\G143

Page 362, 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 uUn\G144 Page 364, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 Un\G114 Un\G146 Page 366, Appendix 2 (26)
CHO AT bias Un\G53 Un\G85 un\G117 Un\G149 Page 369, Appendix 2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 uUn\G118 Un\G150 Page 370, Appendix 2 (30)
CHO Unused channel setting Un\G61 Un\G93 un\G125 un\G157 Page 375, Appendix 2 (35)
Cold junction temperature compensation selection Un\G182 Page 383, Appendix 2 (49)

(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 CHIO Input range lower limit (b1 of Un\G5 to Un\G8)

becomes 1 (ON)), auto tuning ends in fail. ({5 Page 337, Appendix 2 (3))

uonouny Buiuny oiny /°Z2°'Q
apo\ |onuo) ainjesadwsa] Z'g

(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)

149
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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 (1) 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 335,
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) (_ 5 Page 354, 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) ([— 7~ Page 354, 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 ([Z 5 Page 141, 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 0 (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. ((_ 5 Page 141, 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 365, Appendix 2 (25))

Point/’

In the system where the temperature rise rapidly, auto tuning may not be performed properly due to the excessive
temperature rise during the auto tuning. Therefore, for a sequence program to perform auto tuning, incorporate the alert
function so that the auto tuning will be stopped if an alert occurs.

For details on the sequence program, refer to the following.

[~ = Page 249, CHAPTER 10

(11)During auto tuning loop disconnection detection function
For details on the during AT loop disconnection detection function, refer to the following.
[ = Page 203, Section 8.2.20
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8.2.8 Simple Two-degree-of-freedom

Standard il Heating-cooling|

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

Temperature process value (PV) / Fast
A

/ Normal
Setvalue (SV)2 P ------mmmomoemnee [Y\

Change

Slow

Setvalue (SV)1 P

|
,
)
,
)
H
} » Time

Set value (SV) change point

(1) Setting method

Set a value on "Control response parameter".

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

Ikermn CH1
Controf response parameter | 0 Sl j [

Stop Mode Setting :
PIC continuation flag 1:Marmal
_ Control detail parameter 2:Fast .

¥ L
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8.2.9 Derivative Action Selection Function

Standard il Heating-cooling

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, Action
Un\G761, Un\G777)

Fixed value action Ramp action

Set value (SV)

This setting effectively
prevents the temperature from
being affected by disturbance,
though the performance to
follow the set value can be

Disturbance

Measured value derivation (0) ¢

)
'

T

.
.
'
'
'
'
I
.

H Temperature |
4 ow.
: process value
N (PV)
T -
- i
Fixed value action Ramp action
) ' Set value (SV)
Disturbance ' ¢ This setting allows the
- A , temperature to follow the set
Deviation derivation (1) i
! T value well, though the
| disturbance effect is great.
! Temperature
i process value
; (PV)

(2) Setting method

Set a value on "Derivative action selection".

8pPOA [03u0D) aunjesadwis] Z'8

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]

uoIoUN UoNDB|8S UOIOY aAlBALIBQ 62°8

Ikem CH1
Derivative action sefection | 1:Measured Value oM
Sinultanenus kemperature rise g ) ;
group setting 1:Deviation Derivative

Simulbaneous temoerature rise AT | _ o .
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8.2.10 Setting Change Rate Limiter Setting Function

Standard il Heating-cooling|

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".

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

Setting Change Rate Limiter Setting

|D'Temperature RiseJTemperature Drop Bakch Setting

j

[0:1s Cycle ]

(b) Change rate setting
For batch-change, set "Setting change rate limiter or Setting change limiter (Temperature rise)" only.

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

Ikem CH1
Setting change rate fimiter or
Setting change rafe fimiter 40,0 % i
{Tempearatore rise}

Cabkima ~hoamas vska liesikae

For individual setting, set "Setting change rate limiter or Setting change limiter (Temperature rise)" and "Setting
change rate limiter (Temperature drop)".

\@ Project window => [Intelligent Function Module] => Module nhame => [Parameter]

Item CHi
Setting change rate limiter or
Setting change rate limiter 40,0 % 1
(Temperature rise)
Sefting change rate fimiter
(Femperature drop}

20.0% o
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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".

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]

Ikem CH1
Setting change rate fimiter
Linif Bime seffing

e e e e e

Ss

@ Operation of when individual setting is selected on Switch Setting

CHIO Setting change rate limiter (temperature rise)
Temperature process (Un\G52, Un\G84, Un\G1 16, Un\G148)

value (PV)
A

h

CHO Setting change rate limiter (temperature drop)
S‘?ts‘\’/a;';e (Un\G564, Un\G596, Un\G628, Un\G660)

. ,L Set value
________ ! (SV)3
Set value ; ; 4L
(8v)1 ' ! %
[ —— > Time

N 511 minute

Default value of CHOO 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 il Heating-cooling|

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 ((_s—Page 156, 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 157, 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 DJ
I > Time ' : > Time

Alert status | | | | Alert status | | | |
[ INon-alert status [ Alert status [ INon-alert status ] Alert status

Alert set value >

(a) Setting method

Set the alert mode. ([ Page 164, 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".
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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 368,
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)

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) monitor (Un\G25 to
Un\G28)

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).

CHO Set value (SV) setting (Un\G34,
Un\G66, Un\G98, Un\G130)

(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.

CHO Set value (SV) setting
(Un\G34, Un\G66, Un\G98, Un\G130)
and
CHLI Set value (SV) monitor (Un\G25 to Un\G28)

Temperature process value (PV)
A

Set value (SV) 2 pt----------+ e A
ChangeT

Set value (SV) 1 pr==-=--=--"

0 » Time

* 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) CHO Set value (SV) setting
4 (Un\G34, Un\G66, UG98, Un\G130)

,,,,,,,,,,, CHO Set value (SV) monitor
Setvalue (SV) 2Pt ---------qmmmmme e Mo
tvalue (SV) 2> «— (Un\G25 to Un\G28)

I CHO Setting change rate limiter or

setting change rate limiter (temperature rise)
ffffff (Un\G52, Un\G84, Un\G116, Un\G148)

ChangeT

Set value (SV) 1 P

0 » Time

R /R

v

CHO Setting change rate limiter unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)
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(b) Upper limit deviation alert

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
(sv)"

> Time

Deviation (E) .
(= Temperature process value (PV) - set value (SV)'")
A

/N

N

Alert set value

N

» Time

[INon-alert status [__] 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
N

Alert set value

[ INon-alert status [_] Alert status

Alert status |

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((_ > Page 157,

Section 8.2.11 (2) (a))

(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) .
(= Temperature process value (PV) - set value (SV)'")
A

/N

Alert set value

» Time

N

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
N

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 157,

Section 8.2.11 (2) (a))
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(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

" \\
o/ \‘
Set value (SV)" =" * — —
. -
. .
. .
\, "'
> Time
Deviation (E) (= Temperature process value (PV) - set value (SV)"")
A
0" \‘\
Alert set value - .
e N
P ! *.
PRd 1 1 ~o . .
0 j ! = = » Time
1 1 \“ 0'
1 1 . R4
- (Alert set value) : : as #
H H M o':
i i AR o
1 1 I  Nemmmm==" 1
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 157,
Section 8.2.11 (2) (a))

(e) Within-range alert

o o
NN
When the following condition is satisfied, the system is put in an alert status. = 5
* -(Alert set value) < Deviation (E) < Alert set value 3{%
(0]
e
Temperature process value (PV) S S
A Q g
S . o
o . =1 %
l
Set value (SV)"! S s = — g

.o -

> Time
Deviation (E) (= Temperature process value (PV) - set value (SV)")
A
O" N‘\
. .
Alert set value e i~
e R L
0 j H =< = » Time
i i \‘ e
i , . B
- (Alert set value) . . n *
M 0'|
i i NS JPtal
i i P TmmeenT 1
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 157,
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 [_ 7 Page 157, 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 164, Section 8.2.11 (7) (a))

Setting value Alert mode name
3 Upper Limit Deviation Alert
4 Lower Limit Deviation Alert
5 Upper/Lower Limit 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 (E? Page 164, 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 Limit Deviation Alert (Use Set Value (SV) Setting Value)
18 Within-Range 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.

When the alert mode is set to "10: Lower Limit Deviation Alert with Wait"
The alert function is inactive until the deviation (E) exceeds the alert set value (right figure below).

Lower limit deviation alert ((__> _Page 158, 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
Alert set value / & Alert set value X / &
E : > E
! ! Wait operation !
H H 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 157,
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 164, 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).

@ When the temperature process value (PV) is on the position as below before the set value (SV) change

Temperature process value (PV)

N

Before set value Alert region o

SV) change
(8V) 9 e 2
Alert set value Set value (SV)
Set value
Temperature process value (PV) (SV) change
After set value LA
(SV) change Alert region /-\
7 \ —+— A
Alert set value Set value (SV)"

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([__5 _Page 157,
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 164, 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)

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 (E? Page 164, 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.



(5) Condition for alert judgment
Whether alert occurrence is judged or not depends on the settings of the followings:
« Setting/operation mode instruction (Yn1) (5 Page 332, Appendix 1.2 (1))
+ PID continuation flag (Un\G169) ([_> Page 380, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ((_% Page 335, Appendix 1.2 (7))

« CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_ 5 Page 353, Appendix 2 (13))

CHAPTER 8 FUNCTIONS

The following table shows the relationship between each setting above and the execution of alert judgment.
O:Judged X: Not judged

Setting/operation mode PID continuation CHO PID control forced stop CHO Stop mode setting Alert
instruction (Yn1)"! flag (Un\G169) instruction (YnC to YnF) (Un\G33, Un\G65, Un\G97, Un\G129) | judgment
Stop (0) X
Power ON, . )

X

Setting mode Stop (0)/Continue (1) OFF/ON Monitor (1)
Alert (2) O
OFF Stop (0)/Monitor (1)/Alert (2) O
Operati d Stop (0) X

peration mode Stop (0)/Continue (1)
(operating) 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) P
Stop (0) X
Continue (1)

ON Monitor (1) X
Alert (2) O

*1  For details, refer to [~ 7 Page 326, 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 375, Appendix 2 (35))

(6)

Condition where CHLO Alert occurrence flag (XnC to XnF) turns off

The condition where CHIO Alert occurrence flag turns off differs depending on the setting of the following buffer

memory area.

uondung Usly L1'¢'8
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« 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) When the cause of the alert is resolved, or when the system is shifted from the operation mode to the
Monitor (1) 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".

\Q Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1 CHz
- Alert function sektting Set the temperature process value (P¥) or warning status of deflection.

Alert 1 mode setting 1:Upper Limit Input Alert Mok W arning

Alert 2 mode setting 0:Mat Warning 0:Fak Warning

Alert 3 mode setting ZiLawer Limit Input Alert Mok Warning

Afert § mode setting Mok W arning j Mok W arning

Alert set walue 1 7:Upper Limit Input Alert with Wait ~
Alert sek value 2 S:Lawer Limit Input Alert with Wait D
Alert set walue 3 Qi dppet Limit Deviation Alert with Wit

10:Lower Limit Deviation Alert with Waik

Alert set value 4 11:UpperfLower Limit Deviakion Alert with wait

Alert dead band setting 12:Uipper Limit Deviation Alert with Re-wait

Mumber of alert delay 13:Lawer Limit Deviation Alert with Re-wait

Loop disconneckion detection 14:UpperLower Limit Deviation Alert with Re-\Wait

judgment time: 15:Upper Limit Deviation Alert {Use Set Yalue (5¥) Setting Yalue)

16:Lawer Limit Deviation Alart (Use Set Value (5Y) Setting Yalue)

e dlsEammeEiem @2 iz e 17:UpperfLower Limit Deviation Alert {Use Set Yalue (SY) Setting value) =

iz 18:within-Range Alert {Use Set Value (Sv) Setking Yalue)

Pracess alatm alert oubpuk 19:Upper Limit Deviation lert with Waik {Use Set value (541 Setting Yalue)
enable/disahle setting Z0:Loweer Limit Deviation Alsrt with Wait (Use Set value (541 Setting Yalus v
Memmmmm =l s Lmnimae lemik

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 CHO Alert 4 (b11 of Un\G5 to Un\G8) turns on
according to the set alert mode. Up to four values can be set for each channel.
Set values in "Alert set value 1" to "Alert set value 4".

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

Item CH1
Alert sek value 1 2000C ]
Alert sek value 2 ac ]
Alert sek value 3 2000C ]
Alert sek value 4 30cC ]
fAlevk A==A kard sabkica [Al=-T8

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".

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CHI1
Alert dead band setting E0.5 9%
Limber aF alerk delaw M Tirnes

When the alert mode is set to "1: Upper Limit Input Alert" ((_ > Page 156, 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).

Wh lue other th 0%) is set in Al i
When 0 (0.0%) is set in Alert dead band setting (Un\G164) en a value other than 0 (0.0%) is setin Alert dead band setting

(Un\G164)
Temperature process value (PV) Temperature process value (PV)
A A

Alert set value Alert set value

. . Dead band

: : > Time : : > Time

Alert status | | | | Alert status | | | |
[ INon-alert status [___]Alert status [ INon-alert status [___]Alert status

165
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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 temperature
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".

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

Ikem CH1
Awmber of afert defay 5 Times
Loop disconnection detection e -

@ When the alert mode is set to "1: Upper Limit Input Alert" ((_ > Page 156, 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)

Alert set value

Set value (SV)

» Time

i
|

Sampling count |

3 times 5 times

Alert status | |

|:| Non-alert status |:|Alert status
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(10)Alert mode and settings

CHAPTER 8 FUNCTIONS

The following table shows the alert modes and validity/availability of related settings.

(Active/Yes: O, Inactive/No: —)

Alert

Alert dead band
setting

(IZ_5 Page 165,

Section 8.2.11 (8))

Number of alert delay

({__= Page 166,

Section 8.2.11 (9))

Alert with standby

(: = Page 161,

Section 8.2.11 (3))

Alert with standby
(second time)

((__ 5 Page 162,

Section 8.2.11 (4))

Upper limit input alert (Eiij Page 156,

O O @) —
Section 8.2.11 (1))
Input alert
Lower limit input alert ((__= _ Page 156, o o o _
Section 8.2.11 (1))
Upper limit deviation alert (SZ Page 158, 0 0 0 0
Section 8.2.11 (2) (b))
Upper limit deviation alert (using the set
value (SV)) (Ei?:’ Page 158, Section O O O @)
8.2.11 (2) (b))
Lower limit deviation alert (SZ Page 158, 0 0 0 0
Section 8.2.11 (2) (c))
Lower limit deviation alert (using the set
- value (SV)) (Ei?:’ Page 158, Section O O O O
Deviation 8.2.11 (2) ()
alert
Upper lower limit deviation alert
O O @) @)
(= Page 159, Section 8.2.11 (2) (d))
Upper lower limit deviation alert (using the
set value (SV)) (Ei?:’ Page 159, Section O O @) O
8.2.11 (2) (d))
Within-range alert ({3 Page 159, o o _ _
Section 8.2.11 (2) (e))
Within-range alert (using the set value (SV)) o o

((Z_F Page 159, Section 8.2.11 (2) (e))
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8212 RFB limiter function

Standard il Heating-cooling|

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.

@l............l................l..........................
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.
O 0 0000000000000 00000 0000000000 000000000000 0000000000000 000190000900
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8.2.13 Input/output (with another analog module) function

Standard il Heating-cooling

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)".

\Q Project window => [Intelligent Function Module] => Module name => [Parameter]

Tkern CH1 CHZ2
-| Basic setting %et the temperature conversion system.
2:Thermocouplek, Measured Temperature 2:Thermocouplek, Measured Temperature
Input range Range(d ko 1300 C) 7 | Range(0 ko 1300 C)
Set value (SV) setting 201:Input with Another Analog Module Measured Temperature Range (0 bo 40000 A
Unused channel setting 202:Inpuk with Another Analog Module Measured Temperature Range {0 bo 12000)

Conversion enable/disable setting 2035 Input with Anather Analog Module Measured Temperature Range (0 ko 16000)
- Control basic parameter settim 204 Inpuk with Another Analog Module Measured Temperature Range (0 to 4000)
p d 205:Input with .Cmother .C\nalo_g Module Measured Temperature Range (0 ko 32000)

[P [ H— R

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).
(I_=Page 401, Appendix 2 (75))

Point/’

@ If the second procedure above is executed ahead of the first procedure, a write data error (error code: OOO4H) occurs.

Spopy |04uo) ainjesadwa | Z'g

® 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.

[ 7 Page 221, Section 8.3.2

uonouny (ajnpow Bojeue Jayjoue yyum) indinoandu) €1°2°8
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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".

\@ Project window > [Intelligent Function Module] => Module name => [Parameter]

Resofution of the
manipuiated vafue for outpuf | 0:0 o 4000
with another anafog module

;0 ko 4000

hoose any of the Following Four differen| 3.0 to 16000

S0 ko 20000

2. Store the value in CHOI 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).
((Z="Page 382, 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.
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8.2.14 ON delay output function

Standard il Heating-cooling

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 determined. The following figure is an example using the ON delay flag.

/Disconnection is determined
/ / based on the ON/OFF status
of the contact of the input module

CPUmodule| L60TC4 | Input module and ON delay output flag.

(Scan time delay)

_ Sensor ON/OFF status
(Response delay) <

Transistor output

! External

— current
sensor

Heater

(1) Setting method

Set a value on "Transistor output monitor ON delay time setting".

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]

Fransistor output monitor O8N
defay time seffing

Resolution of the manipulated

vimbim Fme mbma ik ik e Mm ke AN

10

uonouny Indino Aejdp NO ¥1°2°8
apo\ |onuo) ainjesadwsa] Z'g
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8.2.15 Self-tuning function

Standard

The L60TC4 constantly monitors the control state. When the control system is oscillatory just after the control start,
owing to the set value (SV) change or fluctuation of characteristics of a controlled object, this function allows PID
constants to be automatically changed. 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 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.

The manipulated value (MV) is turned on/off and PID constants
PID constants calculation are calculated based on the hunting cycle and amplitude of the
temperature process value (PV) for the set value (SV).

The L60TC4 constantly monitors the control response. PID
constants are calculated and changed when the control
response is slow.

Turning off and on CHO Auto tuning instruction (Yn4 to Yn7)

Execution method
starts auto tuning and changes PID constants upon completion.

PID constants are calculated based on the control response of
Control response 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.

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.

Calculation result

PID constants setting when
the characteristics of a Users perform auto tuning again to change PID constants. The L60TC4 automatically changes PID constants.

controlled object fluctuate

Available control mode The standard control and heating-cooling control The standard control only

172



CHAPTER 8 FUNCTIONS

(2) Starting ST and vibration ST

Two types of self-tuning (ST) are available depending on the state of the control system: starting ST 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
A4

A

» Time

(a) How to set starting ST
Select one of the following setting values in "Self-tuning setting" (Un\G574, Un\G606, Un\G638, Un\G670).
(The default is Do not run the ST (0).)
» 1: Starting ST (PID Constant Only)
+ 2: Starting ST (Simultaneous Temperature Rise Parameter Only)

« 3: Starting ST (PID Constant and Simultaneous Temperature Rise Parameter)

Z:5karting 5T (Simultaneous Temperature Rise Parameker Cnly)
Fi5karting 5T (PID Constant and Simulkaneous Temperature Rise Parameter)
4:5karking ST plus Yibration (PID Constant Onkv

Cooling upper limit oukput limiter

Cooling control oukput cyvcle
sekhing

(b) How to set vibration ST

Set the following for "Self-tuning setting".
+ 4: Starting ST plus Vibration (PID Constant Only)

; ot ® o

» 4: Starting ST plus Vibration (PID Constant Only) YN
5o

\@ Project window => [Intelligent Function Module] => Module name => [Parameter] gg
]

S&

Ttem CH1 Hz CH3 53

Self-funing setting | 0:D0 Mot Run the 5T = | 0:Da Mok Run the 5T 0:00 Mot Fun the 5T < 5
Temperature conversion setting 0:0o Mot Run the 5T 5 %
Cooling method setting 1:5karking 5T (PID Conskant Only) g.._ 3
5=

o

Q

(0]

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

Ikem CH1 CHz CH3
Salf-Euning setéing | 000 Mot Run the 5T = | 0:Da Mok Run the ST 0:00 Kot Run the ST
Ternperature conversion setking 0:Da Mot Run the ST
Caaling method setking 1:3karking 5T {PID Constant Only)

Z:15karting 5T (Simulkaneous Termperature Rise Parameter Only)

Cooling upper limit autput limiker ! - ]
3:3karking 57 {PID Constant and Simultaneous Temperature Rise Parameter

Cooling control oukput cycle
sething

4:5karting 5T plus Yibration (PID Constant Only)
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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?

NO

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.

PID constants are calculated by self-tuning.

Response failed?

The setting is changed to PID constants calculated by

self-tuning.

!

CHO PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)
turns ON.

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)

v

CHO PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)

turns OFF.
v

PID constants are calculated and changed by

self-tuning.

CHO PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)
turns ON.

le
v
CHO Auto tuning status (Xn4 to Xn7) turns off.

¢
&

Temperature is controlled by the set PID constants.

!

( 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

3
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 ‘E ﬁ %
4 " ag
ON . w3
[ %‘8
CHOAuto tuning status OFF -~ =8
(Xn4 to Xn7) =] N 4 g c
ON; < g
CHO PID auto-correction status £ 5S
(b0 of Un\G575, Un\G607, OFF (Only when PID constants were changed) —» | ! 23
Un\G639, Un\G671) o Sz
' ' 8_
h ' (0]

PID constants Before change (Only for poor response) —» 1 After change

----- » Executed by the L60TC4
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(a) Conditions for starting ST
Starting ST 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 temperature process value (PV) before the set value
(SV) change has been stable for two minutes or longer

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.
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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.

3 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)
A

Set value (SV) /\ /{\

Oscillation detected

: > Time
i Response measured o
oy [ o o
i ! CEN)
: Self-tuning i t L og
P elf-tuning in execution i , o3
' i ' ® T
: : : =3
ON ' : g g.
CHO Auto tuning status o ' 3 23
(Xn4 to Xn7) OFF ’ Ly =29
— [N 332
. : ! ON: ! g2
CHO PID auto-correction status P B O 5=
(b0 of Un\G575, Un\G607, PO e {oFF ! : 2
Un\G639, Un\G671) 2 : ! @
PID constants Before change >< After change

fffff » Executed by the L60TC4

(a) Conditions for self-tuning

Vibration ST is executed when the temperature process value (PV) goes outside the range that is judged as
stable.

(b) Precautions
If 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 four methods other than the PID control (two-position control, P control,
PI control, PD control), self-tuning is not executed. In addition, 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)

A ,
Set value (SV) : /\ /\ /\ /

Y

Oscillation detected

Self-tuning disabled I Self-tuning in execution

CHO Proportional band (P) setting N >< Setting = 0
(Un\G35, Un\G67, Un\G29, Un\G131) Setting =0 eing

CHI Integral time (1) setting Setting = 0 Setting ¢ 0

(Un\G36, Un\G68, Un\G100, Un\G132) :
CHO Derivative time (D) setting tting = ' ti
(Un\G37, Un\G69, Un\G101, U\G133) _ ooting =0 } Setting # 0
ON i
CHUO Self-tuning disable status OFF
(b8 of Un\G575, Un\G607, Un\G639, Un\G671) A4
ON 5

CHLOI PID auto-correction status
(b0 of Un\G575, Un\G607, Un\G639, Un\G671)

(Depends on previous execution result) il OFF

(b) Auto tuning is being executed

Self-tuning is not executed during the auto tuning (no error occurs).
At the time of when auto tuning is completed, self-tuning is enabled.

(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 plus vibration ST

(4).
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(d) The temperature process value (PV) is not within the temperature measurement

range
The self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575, Un\G607,
Un\G639, Un\G671) turns 1 (ON).

(e) The value set in CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108,

Un\G140) is not 0 ("> Page 360, Appendix 2 (20))
The self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575, Un\G607,
Un\G639, Un\G671) turns 1 (ON).

(f) CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) is set to MAN (1)

(=" Page 366, Appendix 2 (26))
The self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575, Un\G607,
Un\G639, Un\G671) turns 1 (ON).

(g) Values other than 0 (0.0%) have been set for the setting change rate limiter
(—="Page 368, Appendix 2 (28))

If the values other than 0 (0.0%) have been set to the following buffer memory areas, CHO Self-tuning disable
status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).

Buffer memory address
Buffer memory area name
CH1 CH2 CH3 CH4
CHO Setting change rate limiter/Setting change rate limiter (temperature rise) Un\G52 Un\G84 Un\G116 Un\G148
CHO Setting change rate limiter (temperature drop) Un\G564 Un\G596 Un\G628 Un\G660

(h) The heating-cooling control has been selected for the control mode ([~ Page 108,
Section 7.2)

The self-tuning is not executed.

(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

uonouny Buluni-yes G1°Z'8
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does not occur.)
Whether self-tuning is being executed can be checked in CHO Auto tuning status (Xn4 to Xn7). ((_> Page 328,
Appendix 1.1 (5))
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(8) Conditions where self-tuning does not complete due to errors

Under the following conditions, self-tuning does not complete due to errors. In addition, at this abnormal
termination, CHO Self-tuning error (b10 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).

When 6000 seconds (1 hour 40 minutes) or more have elapsed from the start of self-tuning

When the change rate of the process value (PV) during self-tuning is less than 1.125°C/minute

When CHO Temperature process value (PV) (Un\G9 to Un\G12) is outside the temperature measurement
range ([__5 Page 337, Appendix 2 (3))

When 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.

+ When 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

« When the temperature process value (PV) that is supposed to drop rises by 1°C ( °F ) or more after self-

tuning is started with the starting ST

* When the setting for the buffer memory areas in the following table is changed during self-tuning.

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

CHIO Set value (SV) setting” Un\G34 Un\G66 Un\G98 Un\G130 Page 354, Appendix 2 (14)
CHO Proportional band (P) setting Un\G35 Un\G67 Un\G99 Un\G131 Page 354, Appendix 2 (15)
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 356, Appendix 2 (16)
CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 Un\G133 Page 356, Appendix 2 (17)
CHO Upper limit output limiter un\G42 Un\G74 Un\G106 Un\G138

Page 358, Appendix 2 (19)
CHO Lower limit output limiter Un\G43 Un\G75 uUn\G107 Un\G139
CHO Output variation limiter setting Un\G44 Un\G76 Un\G108 uUn\G140 Page 360, Appendix 2 (20)
CHO Sensor correction value setting Un\G45 un\G77 Un\G109 Un\G141 Page 361, Appendix 2 (21)
CHO Control output cycle setting un\G47 Un\G79 Un\G111 Un\G143 Page 362, Appendix 2 (23)
CHO Primary delay digital filter setting Un\G48 Un\G80 Un\G112 Un\G144 Page 364, Appendix 2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 Un\G114 Un\G146 Page 366, Appendix 2 (26)
CHO Setting change rate limiter/Setting change rate Un\G52 Un\G84 UnG116 UnG148 | Page 368, Appendix 2 (28)
limiter (temperature rise)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 370, Appendix 2 (30)
CHO Unused channel setting Un\G61 Un\G93 Un\G125 un\G157 Page 375, Appendix 2 (35)
CHO Setting change rate limiter (temperature drop) Un\G564 Un\G596 Un\G628 Un\G660 Page 368, Appendix 2 (28)

*1 Only during starting

180



CHAPTER 8 FUNCTIONS

(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)

Set value (SV)

Control start

A

A

Original response .~

after the L60TC4 starts temperature control

‘ Response of when a heater is powered on

\ » 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.

Temperature control for an injection mold, temperature control for a hot plate for a semiconductor

manufacturing equipment
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8.2.16

Peak current suppression function

182

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. 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 not used

20s

A4

A

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

vV v

Setting the transistor outputs to
different ON timings can reduce
the peak current to that of one
transistor output.
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CHAPTER 8 FUNCTIONS

(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) ([_ = Page 358, 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 358, 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 362, 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.

Timing chart of when timing is divided into four timing

ON

Setting/operation mode instruction (Yn1) }

OFF

Setting/operation mode status (Xn1)

Peak current suppression control
group setting (Un\G784)

ON :

ﬁ\\ OFF \
% 43214 ]

0000H

Spopy |04u0) ainjesadwa | Z'g

\”ON

uonouny uoissaiddns jualnd yead 91°z2'8

Setting change instruction (YnB) OFF
CHO Upper output limiter 0 X@(jﬁf{%) s ) ,’I(Change the automatically-
(Un\G42, Un\G74, Un\G106, Un\G138) _~storing) : calculated result if needed.)
o) l\
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)

c o1l 4 5 ) Ty Divided into Group 1 Group 2 Group 3 Group 4
xample 4 groups |, R R
0100 0011 0010 0001 25% 25% 25% 25%
CH4 CH3 CH2 CH1 CH1 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 < >t >t <
CH4 CH3 CH2 CH1 25% 25% 25% 25%
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).
(1)

(1) [ Page 375, 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.
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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 3 ) ) Ty Divided into Group 1 Group 2 Group 3
xample 3 groups |, P P N
0011 0010 0010 0001 33.3% 33.3% 33.3%
CH4 CH3 CH2 CH1 CH1 CH2, CH3 CH4
Example2| 0 | 3 | 2 | 1 |H Divided into Group 1 Group 2 Group 3
3 groups
0000 0011 0010 0001 < e plat »
CH4 CH3 CH2 CH1 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).
(1)

(1) E? Page 375, Appendix 2 (35)

8pOA [03u0D) aunjesadws] Z'g
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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
Eamoe 1l 2 121 11 1 |4 Divided into Group Group
xample 2 groups N -
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
0000 0000 0010 0001 2 groups | o7 > 7 >
H4 CH3 CH2 CH1 ° o
c CT?’ CHz2 C CHA1 CH2
) 100% (In case of default value applied) g
Whether the transistor output is executed or CH3
not can be selected by CH3 Unused channel < >
setting (Un\G125) or CH4 Unused channel 100% (In case of default value applied)
setting (Un\G157). CH4
(1)

(1) [ Page 375, Appendix 2 (35)

(3) Setting method

Set the timing under "Peak current suppression control group setting".

\@ Project window > [Intelligent Function Module] => Module name => [Parameter]

Item H1
FPeak current suppression , .
controf group seffing 0:Mit Divided ML
Automatic backup setting after 0:Motk Divided
. [
auta tuning of PID conskants 1:Eroup 1
Cold junction temperature ZiEroup 2

compensation seleckion JiGroup 3 |

- Alert function setting

186



CHAPTER 8 FUNCTIONS

8.2.17 Simultaneous temperature rise function

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 of the channels where temperature rises 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 enables an even control of temperature 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.

@ A comparison of simultaneous temperature rise and no simultaneous temperature rise at CH1

Temperature
process value (PV)

Useless energy

A

CH1 Set value (SV)

CH2 Set value (SV)

CH3 Set value (SV) |____._____

N

CH4 Set value (SV)

|
|
1
I
A
|
|
|
|
|
|
|
|

]
|
1
|
|
1
|
|
|
|
|
|
|
|
1
|

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

— — — = No simultaneous temperature rise

Simultaneous temperature rise

8pOA [03u0D) aunjesadws] Z'8
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(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).

@ When all channels are selected for Group 1

Temperature process value (PV)
A

Matches temperature rise
completion time

CH1 Set value (SV)

CH2 Set value (SV)
CH3 Set value (SV)
CH4 Set value (SV)

|
i Temperature rise start

Arrival point Time
ON
Setting/operation opf -
mode instruction (Yn1) —— )

|
|
P

-

CHO Simultaneous i

temperature rise status O i
(Un\G734, Un\G750, 0 " 1 0
Un\G766, Un\G782)"" |

----- » Executed by the L60TC4

*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.
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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------------msmmmmmmommaao s .

CH2 Set value (SV) f-=-=========mmmmmmmomoo oo oo

CH3 Set value (SV)

CH4 Set value (SV)

Temperature rise start Group 1

arrival point

Group 2 Time
arrival point

Setting/operation mode OFF
instruction (Yn1)

CH1 Simultaneous temperature
rise status (Un\G734)™! and
CH2 Simultaneous temperature
rise status (Un\G750)""

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
1
1
|
]
1
|
|
|
|
!

CH3 Simultaneous temperature
rise status (Un\G766) ! and
CH4 Simultaneous temperature
rise status (Un\G782)"

----- » Executed by the L60TC4

*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.)

8pOA [03u0D) aunjesadws] Z'8

® When the simultaneous temperature rise function is executed, the setting change rate limiter cannot be used.
((Z = Page 368, Appendix 2 (28))
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(2) Conditions for the simultaneous temperature rise function
The simultaneous temperature rise function can be executed when all the following conditions are satisfied:
» When the control is started
* 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.

« CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) ([ Page 358, Appendix 2 (19))

(3) Setting method (dividing channels into groups)

Set the groups under "Simultaneous temperature rise group setting".

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

Item CH1 C
Simidftaneous temperature . 0:Do nok rise bemp
HEe group setbng | Zilaraup 2 j simultaneausky

Simultanenus temperature rise AT [0:Do not rise temperature simulbaneousky -
made selection 1iGroup 1
Sekting change rate limiter Lnit

(4) Simultaneous temperature rise parameter

The simultaneous temperature rise parameter is classified into the following two buffer memory values.

Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Simultaneous temperature rise gradient data Un\G731 un\G747 Un\G763 Un\G779 Page 406, Appendix 2 (87)
CHO Simultaneous temperature rise dead time Un\G732 Un\G748 Un\G764 Un\G780 Page 407, Appendix 2 (88)

Before executing the simultaneous temperature rise function, the simultaneous temperature rise parameter
needs to be automatically calculated (or arbitrarily set).

(a) Automatic calculation

The simultaneous temperature rise parameter can be automatically calculated using the following two
methods:

« Simultaneous temperature rise AT (= Page 191, Section 8.2.17 (5))

- Simultaneous temperature rise parameter setting using self-tuning ([ Page 194, Section 8.2.17 (6))

Point/’

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.

[ < Page 182, 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.

[ = Page 140, 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".

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CHL
Simuftane ous temperatire . .
rise AT mode selection D:Conventional AT j [
Setting change rate lirmiker Unik i Conventional AT [
ke setting 1:AT For Simultaneous Temperature Rise

2. Turn off and on CHO Auto tuning instruction (Yn4 to Yn7).

3. Sset 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 [ 5~ Page 191, 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,

2 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 OFF
(Yn4 to Yn7) ;
:I ON
CHO Auto tuning status '
(Xn4 to Xn7) OFF Pad
Control status PID control“>< Auto tuning >< PID control
CHO Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time /0'\‘ Calculated

value

(Un\G732, Un\G748, Un\G764, Un\G780) ,

\.  ON

CHOAT simultaneous temperature rise parameter OFF \\,

calculation completion
(b0 of Un\G573, Un\G605, Un\G637, Un\G669)

—>» Executed in a program
77777 + Executed by the L60TC4

191
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(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 [ 5~ Page 191, 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) has been stable for two minutes or longer just before the

simultaneous temperature rise AT is executed

* When the temperature process value (PV) is within the temperature measurement range just 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, the auto tuning ends in fail. For the operation of the
L60TC4 in that situation, refer to [_ > Page 150, 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

360, 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.

CHO Auto tuning instruction

(Yn4 to Yn7)

CHO Auto tuning status

(Xn4 to Xn7)

Control status

CHO Simultaneous temperature rise

AT disable status

(b2 of Un\G573, Un\G605, Un\G637, Un\G669)

ON
OFF |u
:I ON
OFF B M
PID control\‘x\ Auto tuning >< PID control
/" ON
OFF ; e

—» 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.
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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 CHIO 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) ]

CHO Auto tuning status *
(Xn4 to Xn7)

\
'
I
'
I
'

\

Control status PID control\‘>< Auto tuning >< PID control

CHO Simultaneous temperature rise gradient data /
(Un\G731, Un\G747, Un\G763, Un\G779) and 4
CHO Simultaneous temperature rise dead time 0 K

(Un\G732, Un\G748, Un\G764, Un\G780)

CHO AT simultaneous temperature rise parameter OFF ;|

calculation error status
(b1 of Un\G573, Un\G605, Un\G637, Un\G669)

—» Executed in a program
..... + Executed by the L60TC4

8pOA [03u0D) aunjesadws] Z'8
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(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.

[ Page 172, 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.
2 Then CHO Simultaneous temperature rise parameter correction status (b1 of Un\G575, Un\G607, Un\G639, Un\G671) is turned
1 (ON), CHIO 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 /'l—

|
! '
|
|

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)

'IO\ Calculated
' value

v ON

o

CHO Simultaneous temperature rise parameter
correction status OFF
(b1 of Un\G575, Un\G607, Un\G639, Un\G671)

Temperature control start,
set value (SV) change or
oscillation detected

***** +» 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. ((_5Page 176, 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
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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
(Xn4 to Xn7) OFF . |
Control status PID contrt:)l\*>< 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 Do not run the 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 L60TC4 stops the calculation when self-tuning does not
complete due to errors. For conditions where self-tuning does not complete due to errors, refer to the following.

(C_= Page 180, Section 8.2.15 (8))

(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)

\Q Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CHL CHZ !
Seff-funing seffing Z:5tarking 5T - | 0:0a Mat Run the ST 0:Do Mak Run bhe
Temperature conversion setking 0:0o Mok Run the ST
Cooling method setting 1:5karting 5T (PID Conskank Cnl

Z:5karting ST (Simultaneous Temperature Rise Parameter Only)
ol ol kot cvch 3:5karting 5T (PID Constant and Simultaneous Temperature Rise Parameter)
201Ng Control OLPLE Cycle 4:5karting ST plus Yibration (PID Constant Onlyd

Cooling upper limit oukput limiter

=ektinn
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(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

process value
(PV)

Setting/operation mode status
(Xn1)

CHO Auto tuning status
(Xn4 to Xn7)

CHO Auto tuning instruction
(Yn4 to Yn7)

Auto tuning waveform

Maximum gradient

—

Simultaneous temperature rise
parameter calculation timing
by self-tuning

»

Self-tuning start

OFF

OFF

Dead time

‘ON

Time'
Simultaneous
temperature rise AT start

1ON

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671)

CHO Simultaneous temperature
rise parameter correction status
(b1 of 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)

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
Un\G639, Un\G671)

OFF

OFF

OFF

OFF

>

CHO Self-tuning flag
(Un\G575, Un\G607,
Un\G639, Un\G671)

CHO AT simultaneous temperature

rise parameter calculation completion

(b0 of Un\G573, Un\G605,
Un\G637, Un\G669)

CHO AT simultaneous temperature

OFF

rise parameter calculation error status

(b1 of Un\G573, Un\G605,
Un\G637, Un\G669)
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temperature rise parameter
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(Un\G573, Un\G605,
Un\G637, Un\G669)
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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 Auto tuning waveform
process value

(PV) Maximum gradient

T

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

iON

]
i
\
l
i
i
i
i
;

CHO Auto tuning status '
i
i
i
i
i
i
i

(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\GB71) 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)

8pOA [03u0D) aunjesadws] Z'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\GB71) OFF

uonouny asi ainjesadwa) SNosUB)NWIS /1°2'8

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)

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 modaule 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)

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

B T TN el Ty e T e e N e N

CHO AT simultaneous
temperature rise parameter
d 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 N, B>
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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

process value
(PV)

Auto tuning waveform

Maximum gradient

Dead time Time
Simultaneous

Self-tuning start /temperature rise

1 i AT start
'ON !
Setting/operation mode status i
(Xn1) OFF | |
CHO Auto tuning status E
(Xn4 to Xn7) OFF !
'
'

ON

CHO Auto tuning instruction

(Yn4 to Yn7) OFF

oA

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\G671) OFF

8pOA [03u0D) aunjesadws] Z'8

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,
" Un\G639, Un\G671)
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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
e 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 e e
B e e e B e B T TR
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8.2.1 8 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, PI control, PD control, and PID

control). (7 Page 129, Section 8.2.3)
For details on the operation, refer to the following.

[ ¥ Page 27, Section 1.4.2

(1) Setting method
Set the function under "Forward/reverse action setting".

\@ Project window => [Intelligent Function Module] => Module nhame => [Parameter]

_, Control detail parameter

setting
Forward/reverse action | 1:Reverse Action =l

Uppet limit setting limiker 0:Forward Ackion
Lowwer limit setting limiter

S5et temperature measurem
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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
From the point where the control output has reached upper limit output limiter value or lower limit output limiter
value, the amount of changes in the temperature process value (PV) is monitored every unit time set 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 the control output has reached upper limit output limiter value, if the temperature does not rise by 2°C ( °F )
or more within the loop disconnection detection judgment time set, an alert is output. (The operation is reversed

for forward action. ([_5 Page 200, 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 the control output has reached lower limit output limiter value, if the temperature does not drop by 2°C
(°F ) or more within the loop disconnection detection judgment time set, an alert is output. (The operation is

reversed for forward action. ([_ 5 Page 200, Section 8.2.18)

Spopy |04u0) ainjesadwa | Z'g
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(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".

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CH1

Loop disconnection detection :
judgment time

48I:Is

Point/’

When not using this function, set CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155)
to 0.

(b) Setting for the dead band
To prevent an error alert for the loop disconnection detection, set a non-alert band (temperature band in which
the loop disconnection is not detected) with the set value (SV) being its center. If the temperature process
value (PV) is within the loop disconnection detection dead band, an alert is not output even though the alert
conditions of loop disconnection are met.
Set the dead band under "Loop disconnection detection dead band".

\@ Project window => [Intelligent Function Module] => Module nhame => [Parameter]

Ikem CH1

{ oop disconnection defection
dead band

Pememmmm =levrn —levk kb

30C 0

Point/

If this function is not necessary, set 0 to CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124,
Un\G156).
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8.2.20 During AT Loop Disconnection Detection Function

This function detects loop disconnections during auto tuning (AT). With this function, a channel that is not controlled
can be detected during auto tuning, thus the error channel is detected more than 2 hours before the auto tuning error
occurs. The auto tuning continues even if an alert is output for the loop disconnection detection. For details on the loop
disconnection detection function, refer to the following.

[ 7 Page 201, Section 8.2.19

Point/’

@ This function is enabled even when the peak current suppression function or the simultaneous temperature rise function
is used.

@ The loop disconnection detection dead band setting is disabled in loop disconnection detection during AT (The dead
band is not set.)

(1) Conditions to start the during AT loop disconnection detection function
» Enable (1) is set to During AT loop disconnection detection function enable/disable setting (Un\G571).
» Avalue other than 0 is set to CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155).
» The standard control is set for the control mode. (The function can be used for CH3 or CH4 where the mix
control is set.)
The during AT loop disconnection detection function does not operate if the above conditions are not met. An

error or alarm does not occur even though the conditions are not met.

(2) Setting method

Set the function as shown below.

" *1

1. Seta value other than 0 to "Loop disconnection detection judgment time".

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]

Spopy |04u0) ainjesadwa | Z'g

Ttem | CH1
Loop disconnection detection | 430
Jjudgment time 5
*1 It takes time before the temperature starts rising due to the dead time of the controlled object. Consider the dead time of

each object and set the value.
2. Set™: Enable" to "During AT loop disconnection detection function enable/disable setting”.

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

uoljouN4 uoNvded uondauuodsiq dooT 1 buung 0z'z'8

Item CH1
Auto tuning mode selection 0:5tandard Mode
Enable/disable the Loop
disconnection detection 0:Disable j
function during AT

Temperature rise completion range [ 0:Disable
setting 1:Enable

3. Execute auto tuning. (5 Page 143, Section 8.2.7 (5))
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(4)

@ Setting example for the control to rise the temperature by 200°C for 40 minutes
It takes approx. 24 seconds to rise the temperature by 2°C. Also, the dead time of the controlled object must be added as
the time required before the temperature starts rising. Therefore, when assuming the dead time of the controlled object is
6 seconds, set 30 (24 seconds + dead time of the controlled object) to CHO Loop disconnection detection judgment time
(Un\G59, Un\G91, Un\G123, Un\G155).

When an alert occurs, or does not occur

If an alert for the loop disconnection detection occurs, CHO Alert occurrence flag (XnC to XnF) and CHO Loop
disconnection detection (b13 of Un\G5 to Un\G8) turn on and Alarm code (030AH) is stored in Error code
(Un\GO). ({_=Page 319, Section 11.7)

If an alert for the loop disconnection detection does not occur and auto tuning is normally completed, the value in
CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155) is automatically
updated to the value calculated by auto tuning.

Point/’

There is a possibility of an error in the control loop if the loop disconnection alert occurs. For this reason, even when auto
tuning is normally completed, check the control loop and examine the appropriateness of the loop disconnection detection
judgment time during auto tuning.

To clear the alert status
If any of the following conditions is met, CHO Alert occurrence flag (XnC to XnF) and CHO Loop disconnection
detection (b13 of Un\G5 to Un\G8) turn off.
+ CHO PID control forced stop instruction (YnC to YnF) is turned on from off.
+ Setting/operation mode instruction (Yn1) is turned off from on and the mode has shifted to the setting mode.
+ A manipulated value (MV) becomes greater than the lower limit output limiter value and smaller than the
upper limit output limiter value.
» Disable (0) is set to During AT loop disconnection detection function enable/disable setting (Un\G571).
» 0Ois set to CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155).
* MAN (1) is set to CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146).
After performing the operations above, turn on and off Error reset instruction (Yn2) to clear the value in Error
code (Un\GO0).
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8.2.21 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 , ,
rband (Pc)

for heating (MVh) iq band (Ph)
100%

A4

A

Manipulated value
for heating (MVVh) 100%

Heating

proportional band (Pc)
can be narrowed.

Manipulated value

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% !

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)".

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

8pOA [0J3u0D) aunjesadws] Z'8

uonouny Bumas pueq |euoilodold 1228

Item CH1
-1 Control basic parameter setting | The Q64 TC exercises temperab
Froportional band (P}
sefting/ Heating controf £3.0 % 3.
proportional band setting ]

Crnlinn aranarkinnal band (P

(b) For cooling
Set the value under "Cooling proportional band (Pc) setting".

\@ Project window => [Intelligent Function Module] = Module name => [Parameter]

Item CHI
Loofing proportional band 3 % il
{Pc} setting fo- e i~
Tk ml Firmm £TY - bbimm SAn - -
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8.2.22 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)

[ Water-cooling | | | | | =,
I . I I I 1 R
1 Devices suchas 1 ! ' | i R
! cooling water piping! ! ! ! ! L7 !
1 . . 1 1 4 1 1 1
08 -~ H 1T :'\”\'4"'.* """ IS A [
1 1 1 1 1 1 1 1
i i : j i i |, : i
1 1 1 1 ” 1 1
1 1 1 1 1 7z ! 1
i i i i i IR i 1 - -
™~ -
0.6 l---m- +| _____ _: __________ :. _____ I ! ----:- _____ _: ______ : ______ Air. coollng
E i i i i i : i i Devices such as
, .
! ! ! ! ) ! ! ! ! cooling fans
1 1 1 1 1 1 1
i i i SR i i i i
1 1 1 1 1 1 1 1 1
0.4 [---r- F A P A Il LA
i i R i i i i i )
i i |- | | | | | | Devices such as
: : e i i i i : i electron coolers
1, ’ 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 [ 1 1 1 1 ] ]
0.2 [-r- I/ AV S i it A= i - it S
1 , 1 1 1 ] ] ] ] ] ™~ .
v, I i i I I I I Complete linear
1 1 1 1 1 1 1 1 . .
At ! ! ! ! ! ! ! ! characteristics
1 1 1 1 1 1 1 1 1
(O 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.
For details on the auto tuning function, refer to the following.

[ 7 Page 140, Section 8.2.7
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(1) Setting method

Set the characteristic under "Cooling method setting".

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Item CH1
Coofing method sefting |D:P.ir Conled j'

Coaling upper limit output limiker
Cooling control autput cycle 1ivwater Cooled )
setking 2:Linear :
Poi
oint

@ 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 (OH).

@ 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 (OH).

8pOA [03u0D) aunjesadws] Z'8
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8.2.23 Overlap/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.

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 Overlap/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.)

Heating only : : Cooling only
(manipulated value for cooling (MVc): 0%)_ | , Heating/Cooling | 1 (manipulated value for heating (MVh): 0%)
100% ; ;
: Heating | :
| ; ; Temperature
0% — . » process value (PV)
; ' 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.

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 Overlap/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.)

i Manipulated value |
\for heating (MVh): 0%,

Heating only | Manipulated value | Cooling only
(manipulated value for cooling (MVc): 0%) +for cooling (MVc): 0%:  (manipulated value for heating (MVh): 0%)

100%
) Cooling starts at 215.0°C.
' Heating : !
5 : / Temperature
0% — A T > process value (PV)
Set value (SV) is 200.0°C.
Cooling
-100%

uonouny pueq peap/deian0 €228
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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): O%E (manipulated value for heating (MVh): 0%)

E Heating proportional band (Ph): OE
' Cooling proportional band (Pc): |
! No setting required .
1 Integral time (1): |

100%
Heating

1 No setting required
| Derivative time (D):
1 No setting required

cooling starts

; Temperature when

Temperature
> process value (PV)

0%

Set value (SV)

Cooling

-100%

¢ »
< »

: Input range

(4) Setting method

Set the function under "Overlap/dead band setting".

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]

Item CH1
Averfap dead band seffing 5.0 % i
Process walue (PY) scaling Function

M+ Micahle i
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8.2.24 Temperature conversion function (using unused channels)

Heating-cooling

In heating-cooling control (nhormal mode) and mix control (normal 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 MT2o0 (Monitor CH2), MT30 (Monitor CH3), and MT40 (Monitor CH4) in the following

table.
Terminal symbol
Terminal No. L60TCTT4/L60TCTT4BW! L60TCRT4/L60TCRT4BW"!
Heating-cooling control Mix control (normal mode) Heating-cooling control Mix control (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 MT2B
1 Unused Unused CH1b CH1b §
12 cJ cJ CH2b MT2 b g
13 Unused Unused MT3A CH3 A 3
14 CcJ cJ MT4A CH4 A %
15 MT3+ CH3+ MT3B CH3B %
16 MT4+ CH4+ MT4B CH4 B %
17 MT3- CH3- MT3b CH3b é
18 MT4- CH4- MT4b CH4 b %

*1 For the LBOTCTT4BW and L60TCRT4BW, the terminals in the table above are those on a terminal block for I/O.

(sjpuueyd pasnun bBuisn) uonouny UOISISAUOD ainjesadwa] $Z2°Z2'Q
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(2) Buffer memory areas that can be used with this function

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

Buffer memory area name Reference
MT2 (Monitor CH2) MT3 (Monitor CH3) | MT4 (Monitor CH4)
Page 336,
E d Un\GO
rror code n Appendix 2 (1)
P 336
CHIO Decimal point position un\G2 UnG3 Un\G4 A:;g:n 2 (2)
CHO Alert definition Un\G6 Un\G7 Un\G8 Page 337,
Appendix 2 (3)
P 339
CHO Temperature process value (PV) un\G10 uUn\G11 un\G12 Apa);g)zndixYZ @)
. . Page 343,
Cold tion t t | Un\G29
old junction temperature process value n Appendix 2 (9)
Page 346,
CHO Input range Un\G64 Un\G96 un\G128 Appendix 2 (12)
P 361,
CHO Sensor correction value setting Un\G77 Un\G109 Un\G141 age ;
Appendix 2 (21)
CHO Primary delay digital filter setting Un\G80 Un\G112 Un\G144 i;g:nﬁ:i ”
P 383,
Cold junction temperature compensation selection Un\G182 Azg:ndix 2 (49)
P 4
Control switching monitor Un\G183 Az;g):ns;jsix '2 (50)
CHO Sensor two-point correction offset value UMG576 UMG608 UnMG640 Page 393,
(measured value) Appendix 2 (63)
CHO Sensor two-point correction offset value UMG577 UMG609 UMG641 Page 393,
(corrected value) Appendix 2 (64)
CHO Sensor two-point correction gain value UMG578 UMG610 Un\G642 Page 394,
(measured value) Appendix 2 (65)
CHO Sensor two-point correction gain value UMG579 Un\G611 Un\G643 Page 394,
(corrected value) Appendix 2 (66)
CHO Sensor two-point correction offset latch UMG580 UMG612 UMG644 Page 35?5,
request Appendix 2 (67)
CcHO St?nsor two-point correction offset latch UMG581 UMG613 UnM\G645 Page 395,
completion Appendix 2 (68)
CHO Sensor two-point correction gain latch Un\G582 UnG614 Un\G646 Page 396,
request Appendix 2 (69)
CcHO St?nsor two-point correction gain latch UnM\G583 UMG615 UMG647 Page 396,
completion Appendix 2 (70)
. . . Page 411,
S tion funct lect Un\G785
ensor correction function selection n Appendix 2 (93)
) . Page 411,
T t letion fl Un\G786
emperature conversion completion flag n Appendix 2 (94)
P 402,
CHO Temperature conversion setting Un\G695 Un\G696 Un\G697 age

Appendix 2 (77)
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(3) Setting method

Set whether using this function under "Temperature conversion setting".

\@ Project window > [Intelligent Function Module] => Module name > [Parameter]

Tkem CH1 H2
Femperatire conversion | 0:Mot Used j !

Cooling method setting 0:4ir Cooled MI
Cooling upper limit oukput limiter 100.0 % 1:llse

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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8.2.25 Heater disconnection detection function

Standard il Heating-cooling|

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).) (= Page 337,
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\GO).

(= Page 319, 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.

\@ Project window => [Intelligent Function Module] => Module name => [Parameter]
1. Set the current sensor (CT) to be used under "CTO
CT selection”.

Item CH1 CHZ
C7d OF selection (0.0 0 100,08)

CT2 CT selection 0.0 ta 100.04)
CT3 CT selection 1: to 20.004)
CT4 CT selection 2:Use CT Ratio Setting (0.0 ko 100.04)
CTS CT selection 0:CTL-12-536-5(0.0 to 100,04)
CT6 CT selection 0:CTL-12-536-5(0.0 to 100,04)
CT7 CT selection 0:CTL-12-536-5(0.0 to 100,04)
CT5 CT selection 0:CTL-12-536-5(0.0 to 100,04)
~T1 Dafararnra haskar Fivvank
{
CT1 €T Ratio setting 200 2. When using a current sensor (CT) other than CTL-
T2 CT Ratia setting &00 12-S36-8 and CTL-6-P(-H) manufactured by
T3 CT Ratio setking 00 " . -
CT4 CT Ratio setting a00 U.R.D.Co., LTD,, set "CTO CT Ratio setting".
TS CT Ratio setking 00
CTe CT Ratio setking 00
CT7 CT Ratio setking 00
T CT Ratio setking 00
{
3. SettheCT input assigned to each channel under
Item CH1 CHz
= CT setting External current sensors "CTO CT input channel assignment setting”.
CTT £T input channef 1i0H
assignment seffing !
CT2 CT input chanmel assignment  [0:Unused
setting
CT3 CT input chanmel assignment | 2:CHZ
sefting SiCH3
CT4 CT input channel assignment :fﬁ:‘?ﬁd
{

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

Address FIEDC|E &9 8 7 6|54 3210 j "
256000000 o/o o ool oo 2| |
SF|00000oooooo0o0ooaoan0 0
ZSE|0 000000000000 00an0 1)
ZS9|0 000000000000 0a0an0 1)
e0(0/0/0 0000000000000 1]
olf0oj0ooo0oo0oooooooon 1]
260/ 0j0 0000000000000 1]
2630/ 0/0 0000000000000 1]
oﬁ.dnnnnnnnnnnnnnnnn 1

{
Item CH1
CFT Reference heater cirent 474
- 4
CT2 Reference heater current value 004
CT3 Reference heater current value 004
CT4 Reference heater current value 004
CT5 Reference heater current value 004
CT6 Reference heater current value 004
CT7 Reference heater current value 004
T8 Reference heater current value 004
{
6.
Ikem ZH1
Heafer disconnection alerf 190 7%
Heater disconnection/oukput
off-time current error detection 3 Times
{
Item CH1
Heater dsconnection output
off-fime covrent ervor i3 Times
detection defay count
Heater dls_c_anrlectl_o_n ) [ FFE
{
End

CHAPTER 8 FUNCTIONS

Monitor CTO Heater current process value (Un\G256
to Un\G263) and check the current value of when the
heater is on. (5 Page 389, Appendix 2 (58))

Set the value monitored in CTO Heater current

process value (Un\G256 to Un\G263) under "CTO
Reference heater current value”.

Set the judgment value to perform the heater
disconnection detection and output off-time current
error detection’ at the rate of the reference heater
current value (%) under "Heater disconnection alert
setting”.

Set how many times heater disconnection is
detected successively to regard the heater as
disconnected under "Heater disconnection/output
off-time current error detection delay count”.

*1 For details on the output off-time current error detection function, refer to = Page 219, Section 8.2.26.

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: OOO4H) 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: OOO4H) occurs.

215

Spopy |04u0) ainjesadwa | Z'g

uoIoUN} UOID8]epP UONO8UU0ISIp J18)BaH G2'2'8




(3) Heater disconnection compensation function

When heater voltage is dropped, heater current is reduced. The L60TCTT4BW and L60TCRT4BW 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 compensation function offsets the amount of heater current reduced (heater
disconnection compensation), preventing disconnection from being detected.

(a) Calculation formula for heater disconnection compensation
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.

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:-2%
* CH2: 5%
* CH3:-1%
* CH4:-17%
The following table lists the result.
CHO Heater disconnection alert Difference between . Difference between CHO . .
Channel settin CHO Heater currentand | Correction | Heater current and reference Disconnection
(Un\G58, Un\G90, Un\gG122, Un\G154) reference heater current value heater current .value after detected
value 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
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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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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:
* CH1:-16%
* CH2:-17%
+ CH3:-22%
+ CH4:-19%
The following table lists the result.

Diff bet
CHO Heater disconnection alert fiierence between ) Difference between CHLI Heater ) )
i CHO Heater currentand | Correction Disconnection
Channel setting reference heater current value current and reference heater detected
(Un\G58, Un\G90, Un\G122, Un\G154) value current value after correction
CH1 -16% 0% (= -16% - (-16%)) Not detected
CH2 -17% 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 compensation 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 compensation function does not work. 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 216, Section 8.2.25 (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".

O Project window 2> [Intelligent Function Module] => Module name => [Parameter]

Spopy |04u0) ainjesadwa | Z'g

Item CHi
Heater disconnection 0OFF
compensation function '

Process alarm alert oukput 0:0FF
enable/disable setting

uoIoUN} UOID8]epP UONO8UU0ISIp J18)BaH G2'2'8
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(4) To clear the disconnection detection status
Disconnection detection is disabled by restoring the disconnection status and turning CHO Heater disconnection

detection (b12 of Un\G5 to Un\G8) from 1 (ON) to 0 (OFF). ([_= Page 337, Appendix 2 (3))
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 Un\G143
CHO Heating control output cycle setting un\G47 Un\G79 uUn\G111 Un\G143 Page 362, Appendix 2 (23)
CHO Cooling control output cycle setting Un\G722 Un\G738 Un\G754 Un\G770
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8.2.26 Output off-time current error detection function

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 process value and heater disconnection alert current value are compared. If the heater current
process 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).)
(Z__"Page 337, 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 (050AH) is stored in

Error code (Un\GO). ([~ 5 Page 319, 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 214, Section
8.2.25)
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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 Moving Averaging Process to a Temperature Process Value
(PV)

Common

Moving averaging process can be set to a temperature process value (PV). With this function, the fluctuation of
temperature process values (PV) can be reduced in electrically noisy environments or in the environments where
temperature process values (PV) fluctuate greatly. The moving averaging process can be disabled to hasten the
response to the change of temperature process values (PV).

(1) Setting method
Configure the settings as below.

1. Set"0: Enable” to "Moving Averaging Process Setting" in "Switch Setting" to use the moving
averaging process.
Set "1: Disable" to "Moving Averaging Process Setting" in "Switch Setting" when not using the moving
averaging process.

Moving Averaging Process Setting

|El: Enable j

an_
pangiLoisble

(Caukion)

This dialog setting is linked to the Switch Setting of the PLC parameter,
Default walue will be shovwn in the dialog if the Switch Setting of the PLC
pararmeter contains an ouk-of-range walue,

Cif: | Cancel

2. set the number of moving averaging to "Number of moving averaging".

Sensor correckion value setking 0,00 %
AMumber of moving averaging
{Avaiable for Product Z Times
Information

Primary delay digital filker setting |3 s

Buffer memory address
Buffer memory area name Setting range Reference
CH1 CH2 CH3 CH4
. . 2 to 10 (times) Page 402, Appendix 2
N f 7 701
umber of moving averaging Un\G698 Un\G699 Un\G700 uUn\G70 (Default value: 2) (78)

Point/’

® When Disable (1) is set to "Moving Averaging Process Setting" in the intelligent function module switch setting, the set
value in CHO Number of moving averaging (Un\G698 to Un\G701) is ignored. When Enable (0) is set to "Moving
Averaging Process Setting" in the intelligent function module switch setting, if the value out of the setting range is set to
CHO Number of moving averaging (Un\G698 to Un\G701), a write data error (error code: OOO4H) occurs.

@® For the module, the moving averaging process is enabled and the number of moving averaging is 2 times as default.
Change the settings if necessary.
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8.3.2 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) Objects for scaling
CHO Temperature process value (PV) (Un\G9 to Un\G12) is scaled in general, but setting CHO Input range
(Un\G32, Un\G64,Un\G96, Un\G128) into the 200s allows scaling for the values of other analog modules (such
as A/D converter modules) on the system. ([ Page 346, Appendix 2 (12))
For details, refer to the following.
[ Page 169, Section 8.2.13 (1)

Point/

This section describes objects for scaling as CHO Temperature process value (PV) (Un\G9 to Un\G12). When scaling input
values from other analog modules (such as A/D converter modules), substitute CHO Temperature process value (PV)
(Un\G9 to Un\G12) for CHO Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692) to
set this.

(2) 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 405,
Appendix 2 (84))

The calculation method of a scaling value is as follows:
CHO Process value (PV) scaling value _ (8H-Si) x (Px- Pwmin) . s
(Un\G728, Un\G744, Un\G760, Un\G776) Puax - PMin -

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)

Pwmin : 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)

SUOIOUN UOWWOD €'8
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(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:

CHO Process value (PV) scaling value (100 - 0) x (3600 - (-2000))
(Un\G728, Un\G744, Un\G760, Un\G776) 4000 - (-2000)

93.333 -

93 (All decimal places are rounded off to an integer.)

(3) Setting method

Set the function on "Parameter". Follow the instructions below.

O Project window 2> [Intelligent Function Module] <> Module name => [Parameter]
1. Enable or disable the temperature process value

Item CH1
Frocess value (PV] scaling function | .. -l (PV) scaling function under "Process value (PV)
enabfe disable setting ' . . . .
. - scaling function enable/disable setting".
Process value (PY) scaling lower limit value C
1:Enabls
{
2. Seta scaling upper limit value and lower limit value
Item CH1
. - under "Process value (PV) scaling lower limit value"
Process walue (PY) scaling lower limit walue |0 1
Frocess value (PV) scaling vpper fimie | and "Process value (PV) scaling upper limit value”.
vae 100 J'
{
End

Point/’

@® 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 8.3.2 (2).

@ |[f 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 405, Appendix 2
(84))

222



CHAPTER 8 FUNCTIONS

8.3.3 Sensor correction 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.

« Normal sensor correction (one-point correction) function ([_ s Page 223, Section 8.3.3 (1))

» Sensor two-point correction function ([~ Page 227, Section 8.3.3 (2))

(1) Normal sensor correction (one-point correction) function

This function corrects a temperature correction value, the propotion of the termperature difference to the fullscale
set input range.
Set a correction value to CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109, Un\G141).

When the temperature measurement range of input range is set to -200.0°C to 200.0°C with the actual
temperature being 60°C and the temperature process value (PV) being 58°C

(Actual temperature - Temperature process value (PV))

100 x

Sensor compensation value setting Eul I
ull scale

2 0.5 (9
400 - 0-5(%)
Based on the above formula, set 50 (0.50%) to CHO Sensor correction value setting (Un\G45, Un\G77,
Un\G109, Un\G141).

100 x

Temperature process value (PV
P N P (PV) After correction

Before correction

SUONOUN UOWWOD €'8
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(a) How to execute normal sensor correction (one-point correction) (when using GX
Works2)
Set this function on the "Sensor Correction Function" window.

\Q [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module] &> [Sensor Correction
Function...]
1. Select the module where sensor correction is

Module Selection (Sensor Correction Function)

Module Selection executed and click

Stark Xy Address Module Type

oK I Cancel |

\

. 2. Click
MELSOFT Series GX Works2
Change the operation mode For the Following module to the setting mode.
! Are you sure you want ko conbinue?

0010:LE0TCTT4

Caution

Control function will be stopped during sekting mode,

System that has to keep the temperature will stap

and may exposed to unexpected temperature.

Please check whether the system is not affected by the stop,
and then execute the sensor correction,

B e

3. click

MELSOFT Series GX Works2 [X]

—
\ 1 ) Switched ko setting mode,

1

4. Select the channel where sensor correction is

executed under "Target Channel".

Execute sensor carrection,

Monitaring Skatus —

Targek Module I 0010:LE0TCTT4
(1) Target Channel  |CH1 -
=12} Module Current St
CHz
Input Range CH3 I K Measured Temperature Range (0 o 1300 C)
” CH4
easive = 1
{

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

=3} Sensor Correction Function Selection
Select the target channel and enter correction value,

o Tormal Sensor Correction
0 ; A

Mormal Sensor Correction (One-point Correction): Exect

" Sensor Two-paint Correction Sensor Two-point Correction: Execute correction by spe

* Only Mormal Sensor Correction {One-point Correction
CEATCTT, QE4TCTTEW, QE4TCRT, QE4TCRTEW

1

=4} Marmal Sensor Carrection (One-point Correction)

0.50

| Sef the Correction Yalue |

Sensaor Carrection Yalue
(-50,00% ko 50,00%:)

Set the walue to carrect
bey percentage to the input range.
- 50.00 ko 50.00%:

MELSOFT Series GX Works2

1] E Execute the Set the Correction Yalue,
L]

MELSOFT Series GX Works2 r5__(|

. | J Correckion walue setting completed.

Reqistration skatus is 'Unregistered' after pressing Sek the Correction Walue and Fix the
Yalue butkon,
Under the unregistered condition, setting value will back to the previous one after the
fallowing oper ation.
Please press the Register bukton ko reqgister the carrection walue,
- PLC power is turned OFF,
- PLC is reset,

MELSOFT Series GX Works2

Correction value will be registered,
! Are you sUre you want ko continue?
Caution
Sensor correction value of parameter setting
hias 3 priority for hormal Sensor Correction {Gne-point Corraction)
IF initial setting s set
in the parameter setting of Inteligent Function module and execute the folowing operation.
~Turn the power OFF->0N
-Reset the CPLI module->Cancel the reset.

e Mo

{
(To the next page)

CHAPTER 8 FUNCTIONS

5. select "Normal Sensor Correction (One-point
Correction)"” under "Sensor Correction Function
Selection”.

6. Set "Sensor Correction Value" and click

| Set the Correction Yalue | .

7. Click

8. click

9. To back up the correction value in the non-volatile

memory, click Regisker .

10. click
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(From the previous page)

X 11. click

MELSOFT Series GX Works2

\ 1 J Correction walue registration completed.

{

[aN=IN (TR )

12. Click .

13. click

' Exit the sensor correction setting.
. Are you sure you wank ko conkinue?

14. click

1 Setting mode,
. Do wou wantk to shift to operation mode?

The value set in "Sensor correction value setting" on the "Parameter" window of GX Works2 has a priority over the correction
value obtained by step 8, if the initial settings are set on the "Parameter” window and the following operation is executed.

« Turn off and on the power.

» Reset the CPU module and cancel the reset.
To use the correction value obtained by step 8 after executing the above operation, correct the value set in "Sensor
correction value setting" on the "Parameter" window. Before correcting the value, check the operation temporarily following
the contents obtained by step 8.
For the setting in "Parameter”, refer to the following.

[~ Z Page 110, Section 7.3
©00000000000000000000000000000000000000000000000000000000000000
(b) How to execute normal sensor correction (one-point correction) (when using the

program)

Follow the instructions below.

1. Set Normal sensor correction (one-point correction) (OH) in Sensor correction function selection
(Un\G785). ((_> Page 411, Appendix 2 (93))

2. Set the correction value in CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109,
Un\G141). ((_> Page 361, Appendix 2 (21))
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(2) Sensor two-point correction 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.
Sensor two-point correction 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).

CHO Sensor two-point correction gain value

rocess value (PV) (corrected value)
P (Un\G547, Un\G579, Un\G611, Un\G643)

Temperature

A i 1
" After
correction
CHO Sensor two-point correction offset value ~ E
(corrected value) S~ ! CHO Sensor two-point correction gain value
(Un\G545, Un\G577, Un\G609, Un\G641) B < R SRR --- (measured value)

' Before : (Un\G546, Un\G578, Un\G610, Un\G642)
. correction |
\\ - » Input temperature

CHO Sensor two-point correction offset value
(measured value)
(Un\G544, Un\G576, Un\G608, Un\G640)

SUONOUN UOWWOD €'8

uoIoUN] UOI108.I0D JOSUSS €'€'8
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(a) How to execute sensor two-point correction (when using GX Works2)
Set this function on the "Sensor Correction Function" window.

\@ [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module] => [Sensor Correction
Function...]
1. Select the module where sensor correction is

Module Selection (Sensor Correction Function)

Module Selection executed and click

Start =Y Address Module Type

()3 I Cancel |

{

MELSOFT Series GX Works2

‘: Change the operation mode far the Follawing module ta the setting mode.

2. Click

Are you sure you want ko continue?
0010:Le0TCTT4

Caution

Contral Function will be stopped during setting mode.

Systern that has ko keep the temperature will stop

and may exposed to unexpected temperature,

Please check whether the system is not affected by the stop,
and then execute the sensor correction,

3. click

MELSOFT Series GX Works2 [X]

—
\ 1 ) Switched ko setting mode,

{

4. Select the channel where sensor correction is

executed under "Target Channel".

Execute sensor correckion,

Monitaring Skatus —

Targek Module I 0010:LE0TCT T4
(1) Target Channel CH1 -
=12} Module Current St
H2
Input Range CH3 le K Measured Temperature Range (0 ko 1300 C)
I CHY
acire =1
{

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

——(3) Sensor Correction Function Selection 5. Select "Sensor Two-point Correction” under

Select the k t ch | and enk . . .
~ Normal Sensor Correction S e "Sensor Correction Function Selection".

{One-point Correckion) Mormal Sensor Carrection (One-point Car

e ?Se_nsor Twwo-point Correction: Sensor Two-point Correction: Execute col

* Only Mormal Sensor Correction (One-po
QEATCTT, QOB4TCTTEW, OB4TCRT, Q64

{
6. Monitor "Measure Temperature Value (PV)" and
Measure
Temperature a0 enter the corrected offset value.”
Yalue (P
=3} Sensor Correction Function Selection -
N

7. Setthe temperature process value (PV) to be input

=4} Sensor Two-point Correction

Correction Offsst Value |4u under "Correction Offset Value". Then click

Correction Gain Yalue 0 Gain Setting Offset Setting .

Settable temperature range:

8. click [

MELSOFT Series GX Works2

'E Execute the Offset Setting.,
L]

Flease press “fes' after setting
the appropriate correction offset value to the target channel,

9. click
MELSOFT Series GX Works2 [X] 28
wo
1 Offset setting completed. @ %
23
[72]
9 S
8
33
3a
¢ 53
S wn
10. Monitor "Measure Temperature Value (PV)" and g
Measure 3
EEE?{EE;E e enter the corrected gain value.™ g
=3} Sensor Correction Funckion Seleckion —_—
{

11. Set the temperature process value (PV) to be input

Correction Gain Yalus 55

under "Correction Gain Value". Then click
Settable temperature range:

Gain Setking .
{
(To the next page)
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12. click

MELSOFT Series GX Works2

'E Execute the Gain Setting.
.

Flease press “fes' after setting
the appropriate correction gain value to the target channel,

13. click

MELSOFT Series GX Works2

-
\l{) Gain setting completed,

\

Condition2: Set the value within the measured walue For both of 14. Click Fix the Value |

correction offset and gain value,

Flzase press the 'Fix the walue' button ta apply the walue to the correction
setting, Temperature process walue (PY) is not corrected anly by setting walue
for carrection offset and gain value.

15. click

MELSOFT Series GX Works2

) Fix the correction value.,
e Are ywau sure you wank to continue?

16. click

MELSOFT Series GX Works2

\]?) Fizing the correction walue completed.

17. 7o back up the correction value in the non-volatile

Registration status is ‘Unregistered' after pressing Set the Correction Yalue and Fix the

Yalue button, . i
Under the unregistered condition, setting value will back ko the previous one after the memory, click Reqgister | .

Following operation,
Flease press the Register button to register the correction value,
- PLC power is turned OFF,
- PLC is reset,

{
(To the next page)
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(From the previous page)

18. click
MELSOFT Series GX Works2?
: Correction value will be registered.
! Are you sure you wank o continue?
Caution
Sensor correction value of parameter setting
has a priority For Mormal Sensor Correction {One-point Correction)
IF initial setting is set
in the parameter setting of Inteligent Function module and execute the Follawing operation.

-Turn the power OFF-=0N
-Reset the CPU module-=Cancel the resst.

19. click

ZQCMKI!EHI.

21. click

MELSOFT Series GX Works2

' Exit the sensor correction setking,
- Are you sure you want ko conkinue?

— 0o 0o
ww
w QO
{ o)
g3
22. To shift from the setting mode to the operation 2 3
MELSOFT Series GX Works2 ° _jn
mode, click £s
] Setting mode, 8_ 2
. Do waou wank ko shift ko operation mode? o g
S wn

=4

o 3

=

]

{
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 sensor two-point correction (when using the program)

Follow the instructions below.

Setting start )

v

Switch the module to the setting mode (turn off
Setting/operation mode instruction (Yn1)).

...(1)

v

Set CHO Stop mode setting (Un\G33, Un\G65,
Un\G97, Un\G129) to Monitor (1).

- (2)

v

Set Sensor correction function selection
(Un\G785) to Sensor two-point correction (1H).

- ()

g

Enter a correction offset value.*! I

v

Set a temperature process value (PV) in CHO
Sensor two-point correction offset value
(corrected value) (Un\G545, Un\G577, Un\G609,
un\G641).

" (4)

v

Set CHO Sensor two-point correction offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644) to Latch request (1).

- ()

v

Check that CHO Sensor two-point correction
offset latch completion (Un\G549, Un\G581,
Un\G613, Un\G645) is Latch completed (1).2

-+ (6)

v

Set CHO Sensor two-point correction offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644) to No request (0).

(M)

v

Enter a correction gain value.*! I

232

(1) [ F Page 332, Appendix 1.2 (1)
(2)[Z 5 Page 353, Appendix 2 (13)
(3)[Z_5 Page 411, Appendix 2 (93)
(4)[Z = Page 393, Appendix 2 (64)
(5[5 Page 395, Appendix 2 (67)
(6)[Z = Page 395, Appendix 2 (68)
(7)[Z5 Page 395, Appendix 2 (67)

v

Set a temperature process value (PV) in CHO
Sensor two-point correction gain value
(corrected value) (Un\G547, Un\G579, Un\G611,
Un\G643).

...(8)

v

Set CHO Sensor two-point correction gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to Latch request (1).

- 9)

v

Check that CHO Sensor two-point correction
gain latch completion (Un\G551, Un\G583,
Un\G615, Un\G647) is Latch completed (1)."3
<++ (10)

v

Set CHO Sensor two-point correction gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to No request (0).

e (11)
v
Turn on Setting change instruction (YnB).
- (12)
v
Check that Setting change completion flag
(XnB) is on.
) (13)
v

Turn off Setting change instruction (YnB).
- (14)

v

Switch the module to the operation mode (turn
on Setting/operation mode instruction (Yn1)).

<ee (15)

Is the ERR.LED off? Go back to 1 or 2.

C End )

(8)[Z 5 Page 394, Appendix 2 (66)

9) [:3: Page 396, Appendix 2 (69)

(10) E? Page 396, Appendix 2 (70)
(11)[_F Page 396, Appendix 2 (69)
(12) [ F Page 334, Appendix 1.2 (6)
(13)[__F Page 330, Appendix 1.1 (9)
(14) [L_3 Page 334, Appendix 1.2 (6)
(15) [ Page 332, Appendix 1.2 (1)




CHAPTER 8 FUNCTIONS

*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 Sensor two-point correction offset

value (measured value) (Un\G544, Un\G576, Un\G608, Un\G640). ((_ Page 393, Appendix 2 (63))
*3 When the latch is completed, the temperature process value (PV) is stored in CHO Sensor two-point correction gain

value (measured value) (Un\G546, Un\G578, Un\G610, Un\G642). ([__5  Page 394, Appendix 2 (65))

Point/’

@ If a write data error (error code: OOO7H) occurs during sensor two-point correction, correctly configure the setting for
sensor two-point correction again. (The value set for sensor two-point correction of when an error occurred is not written
in the L60TC4.)

@ To use the value set for sensor two-point correction 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 Set value backup instruction (Yn8). ((__5 Page 334, Appendix 1.2 (4))

SUONOUN UOWWOD €'8
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8.3.4 Auto-setting at input range change

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™1 turn on and then off 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 [|  iaemcieng
ON /
Setting change completion flag (XnB) %
OFF
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 [ = Page 351, Appendix 2 (12) (d).
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8.3.5 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.
[ = Page 47, 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 [~ = Page 142, Section
8.2.7 (4).

To write data to non-volatile memory, turn off and on Set value backup instruction (Yn8).
When data write to the non-volatile memory is completed, Back-up of the set value completion flag (Xn8) turns

® 0
on. L
a0
WO
c 3
L60TC4 F3
CPU module 1- Set value backup M 1 =S
instruction (Yn8): ON 1 ' <3D T
(Write instruction) ! ! g %
1 1
: 0s : 25
1 1 Q>
< . ' o ®
3. Back-up of the set | Non-volatile memory ! ®
value completion flag E E S
(Xn8):ON (completed): 2. Write ! %
| > 1 °
! ! >
: Buffeg rr:emory : %
I ata Read i 5
| ¢ | 3
| When the power is i
| switched from off to |
' on or at reset !
b e e e e i

If data write to non-volatile memory does not complete, Back-up of the set value fail flag (XnA) turns on.

(a) Setting change
Change the settings for buffer memory areas when Back-up of the set value completion flag (Xn8) is off.
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(4)
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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's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) to Requested (1).

(__=Page 376, Appendix 2 (36)) Data to be read are the PID constants and loop disconnection detection
judgment time for the corresponding channel only. ((_5— Page 373, Appendix 2 (33))

Precaution when executing the set value backup function
By executing this function, data are transferred to the buffer memory when the power is turned off and on or the
CPU module is reset and the reset is cancelled. This transferred data can be overwritten by setting parameters
on GX Works2.
To use the set values stored as backup data of the initial settings of the module, take either of following actions.
» Do not set parameters on GX Works2.
* When setting parameters on GX Works2, correct the set values of parameters to the ones stored as backup
data, and write the parameters to the CPU module.
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8.3.6 Error history function

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).

@ 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 address of error history| The start address of the error history

(Un\G1279) where the latest error is stored is stored. |
/-| 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

time

Hour Minute
Second | Day of the week

1288 | Error history No.2
(e )

1296 || Error history No.3
!|!

uonouny Aiojsiy o3 9°€’g
SUOIOUNH UOWWO) €°8

(Empty)

1400 Error history No.16

(Empty)
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@ 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 address of error history
(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 '

1296 | Error history No.3

3rd error '

)

1400 Error history No.16

16th error

L

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.

238



CHAPTER 8 FUNCTIONS

8.3.7 Module error history collection function

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 I/O 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 19:29 Error A1 occurred! | - |19:34 Error B1 occurred!

19:33 Error C1 occurred! -119:36 Error A2 occurred!

N
ENRY

-~

g

I
I

Programming tool

Error history display
Time  Module in error_ Error code

19:29 | Module A Error A1
19:33 CPU Error C1
19:34 | Module B Error B1

19:36 | Module A Error A2 ]\ 19:33 Error C1

Error history
(CPU module) . Module error log
AY

\
1
1
1
[}
1
]
]
i
)
]
[}
1
]
1
1
]
)
1
\

A A

\ \\ Time _ Module in error__Error code
\, 19:29 Module A Error A1
M, [19:34 | Module B Error B1
4 19:36 Module A Error A2

[Example of screen display]

Mo, © Error Cade Date and Time Model Marme Start IfO -
2009)12/10 1 LE0AD4
o070 200912/10 1 5 Le0AD4 o030
OCE# 2009/12/10 17:00:04 LeaCPU-ET -
onizz 0sDC 2009/12/10 16:15:50 L2&CPU-ET i
o01z1 o070 200912/10 15:59:30 Le0DA4 o0
o01z0 oovo 2009/12/10 15:45:02 Le0DA4 ooio
ooiie 0s0C 2009/12/10 14:14:38 L26CPU-BT -
o01is 0070 2009012/10 14:12:03 Le0DA4 ooin
ooy OCE4 20090 12/10 135954 L26CPU-ET -
oolts OCE4 2009/12/10 13:35:11 L26CPL-BT
o011s 0s0C 2009(12/10 11:11:45 Lz&CPU-ET -
00114 o070 2009012/10 11:07:05 Le0AD4 ooin
o113 OCE# 2009/12/10 11:07:04 LeaCPLU-ET -
ootz 0070 2009/12/10 11:03:43 Le0AD4 ooin
o011l OCE4 2009012/10 11:03:48 LZ&CPU-ET -
o010 05D 2009/12/09 16:30:58 L26CPU-BT -
o109 ao7o 2009/12/09 16:29:33 LGODA4 oo
00103 0070 2009/12/09 16:29:12 Le0DA4 ooin
o107 0338 2009012/09 16:29:11 LZ&CPU-ET - v

Point/

For details on the module error history collection function, refer to the following.
[ ] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
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8.3.8

Error clear function

EHHIHIHHH!

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

Clicking the  Error Clear | button on the system monitor clears the error code stored in Error code (Un\G0) 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) (_= Page 333, Appendix 1.2 (2))
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"Monitor Status

Module’s Detailed Information

O [Diagnostics] => [System Monitor...] => The module where an error occurred

X

—Module
’W Model Marne
I/ Address

~—Error Information

Mount Position

& Product: Information
Production Mumber

LeOTCTT4

o010

Main block 0t slok

1:30410000000000-4

=

~Module Information

Module Access

Fuse Blown Status

Moise Filker Setting
Input Type

HJW Trformation

Status of External Power Supply

Skatus of IfO Address Yerify
110 Clear | Hold Setting

Remate Password Setting Status |—--

Possible

=

=

Bgree

=

=

=

Latest Error Code

X —Error and Solution
Update Error History

0ZBS

Contents: | The setting of the upper flower limit value output limiter or the
Clear Error History | upperflower limit setting limiter is invalid,

' HEX
" DEC

Error Clear Mo, Error Code
. 1 0ZB5
Display Format — |, 0392
3 0ZE5

lower limit value,

he bottam line.

he error history is sequentially displayed from
n old error, The latest error is displayed at

Solution: | Set the value where the upper limit value is greater than the

Stop Monikar |

Close |




CHAPTER 9 DISPLAY UNIT

CHAPTER 9 DisPLAY UNIT

This chapter describes the functions of the display unit that can be used with the L60TCA4.
For details on how to operate the display unit, the functions, and menu structure, refer to the following.

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 ([_ 7~ Page 247, Section 9.4)

To change system setting values in temperature control mode, use GX Works2. ([__ 3 Page 107, CHAPTER 7)

92 Menu Transition

(1) Structure list
The following is the menu structure of "MOD MON/TEST" menu and "MOD SETTINGS" menu.

—— CPU MON/TEST
—— CPU SETTINGS
—— MOD MON/TEST —71— SPECIFY I/O No.—1— BUF MEM MON/TES

nun Aeidsig L'6

—— MODULE LIST ——
—— MOD SETTINGS —71— SPECIFY I/O No.— 1 INIT CHANGE CH1 CONVERSION

CH2 PRMRY DLY FLTR
—— MODULE LIST —— CH3 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

(2) Screen transition to the initial setting change screen

The following figure shows the screen transition to the initial setting change screen.
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Standby screen

2009/04,/20 (MON)
12:00:00

!

Function selection screen

MENU SELECT
-CPU SETTINGS »
-MOD MON/TEST »

Conversion enable and
disable setting screen

CONVERS | ON

> -DISABLE
-ENABLE

Rate alarm setting screen
RTALARM
-DISABLE

Primary delay filter screen

PRMRY DLY FLTR

000

> ENABLE

Rate alarm detection
cycle screen

RTALM DTCT PRD

Process alarm setting screen

> 0001

—b E'!li/B\E:EE Rate alarm upper limit screen
RTALARM UP LMT
Module setting_module Module setting_start 1/0 No.
splejcificatilor?_screelé :pecific;t?o_n screen Process lalzlarm > 00000
upper upper limit screen
MENU>MOD SET 1/0 No. PRALARM UPR/UPR
-SPECIFY 1/0 No. 5
-MODULE L1 gT ° — 0000H * E —} 01300 Rate alarm lower limit screen
ﬁ RTALARM LOW LMT
(‘2’_ Process alarm > 00000
g upper lower limit screen
Module setting_module
selection screen g PRALARM UPR/ LWR
-01:1/0 No. 0010H g8 || b ST Scaling sefting screen
ey [N ) SCALING
> -DISABLE
Process alarm -ENABLE
lower upper limit screen
) , PRALARM LWR/UPR
. i Change item selection menu screen
Initial setting change screen ) o
“INIT CHANGE -CONVERS | ON q 00000 Scaling upper limit screen
-PRMRY DLY FLTR SCALE UP LMT
-PROCESS ALARM >
*PRALARM UPR/UPR Ioweljrlgsvzsrsliﬁ'lﬁrg::reen 00000
- PRALARM UPR/LWR
‘ LT L PRALARM LWR/LWR
Parameter-valid drive ’ E$2tzgm LWR/LWR I 00000 Scaling lower limit screen
confirmation screen .
= _RTALN DTCT PRO SCALE LOW LT

The change wi l |
be applied to
the parameter

}

Channel selection screen

-CH1
-CH2
-CH3
-CH4
- COMMON
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-RTALARM UP LMT

-SCAL ING
-SCALE UP LMT
-SCALE LOW LMT

-RTALARM LOW LMT

menu screen

Common setting item selection

-CJ SELECTION

—

Cold junction compensation
selection screen

CJ SELECTION
-STANDARD TB
-TB CONV MODULE
-WITHOUT RTD

00000




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 Screen Input limits
Setting item Screen display format Upper limit value Lower limit value

Conversion enable/disable setting CONVERSION Selection — —
Primary delay digital filter setting PRMRY DLY FLTR Numeric 100 0
SP;;T::S alarm warning output enable/disable 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
SR:t:?nzlarm warning output enable/disable RTALARM Selection _ _
Rate alarm warning 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
Z:;ZTS;I\’S?;E (SF;\:t)i:;a"”g function SCALING Selection - -
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 CJ SELECTION Selection _ -

selection

(2) Conversion enable/disable setting
Select "DISABLE or "ENABLE" in the "Conversion enable and disable setting" screen.

"Conversion enable and disable setting" screen

1. Usethe A and V¥ buttons to select "DISABLE" or
"ENABLE", then make a confirmation with the

TRHFARL CONVERSTON
I -DISABLE button.
HFA -ENABLE

1817 UsaIog abueyn anjep Bumes €6

(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 4 and p buttons, then

increment or decrement the value at the cursor,

—RENTIY PRMRY DLY FLTR

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
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(4) Process alarm setting

Select "DISABLE or "ENABLE" in the "Process alarm setting" screen.

"Process alarm setting" screen

7" REATI-LERE
31

#

PROCESS ALARM
-DISABLE
-ENABLE

1

"Process alarm upper upper limit" screen

7 nta77-LE ERR

01300

PRALARM UPR/UPR

01300

L

"Process alarm upper lower limit" screen

7" ntA75-LE IR

01300

PRALARM UPR/LWR

01300

1

"Process alarm lower upper limit" screen

7" 0ba77-LTF ER

00000

PRALARM LWR/UPR

00000

1

"Process alarm lower lower limit" screen

7" RtA75-LTF FER

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 ¥ 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 item

Input range

Input upper limit

Input lower limit

Process alarm upper upper limit

Process alarm upper lower limit

Process alarm lower upper limit

Process alarm lower lower limit

32767

-32768




(5) Rate alarm setting
Select "DISABLE" or "ENABLE" in the "Rate alarm setting" screen.

CHAPTER 9 DISPLAY UNIT

"Rate alarm setting” screen 1. Usethe A and ¥ buttons to select "DISABLE" or
e AL "ENABLE", then make a confirmation with the
l/_ }’73_ EXE " "
a5 b -DISABLE button. (If "ENABLE" is selected, proceed to step 2.)
=) -ENABLE

1

"Rate alarm detection period" screen

b=b7I-LR H A

0001

RTALM DTCT PRD

0001

1

"Rate alarm upper limit" screen

b-+75-L EBR

00000

RTALARM UP LMT

00000

{

"Rate alarm lower limit" screen

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.

Move the cursor using the 4 and p buttons, then

increment or decrement the value at the cursor,

©

b=p75-LF R RTALARM LOW LMT . . w
using the A and V¥ buttons, respectively. Make a ®

00000 00000 confirmation with the Jo) button. 3

&

c

®

Table of input items Q
Input range g

Input item @

Input upper limit Input lower limit (_(/))

Rate alarm detection period 6000 1 g

Rate alarm upper limit ;

32767 -32768 7}

Rate alarm lower limit
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(6) Scaling setting
Select "DISABLE" or "ENABLE" in the "Scaling setting" screen.

"Scaling setting" screen

Ar-Uvh” BB
335
-B%h

SCALING
-DISABLE
-ENABLE

{

"Scaling upper limit" screen

Ar=Yu4" LR

00000

SCALE UP LMT

00000

\

"Scaling lower limit" screen

Wl P/

00000

SCALE LOW LMT

00000

Table of input items

1. Usethe A and V¥ buttons to select "DISABLE" or

"ENABLE", then make a confirmation with the
button. (If "ENABLE" is selected, proceed to step 2.)

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.

3. 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 item

Input range

Input upper limit Input lower limit

Scaling upper limit

Scaling lower limit

32000 -32000

(7) Cold junction compensation selection
Select "STANDARD TB" or "WITHOUT RTD" in the "Cold junction compensation selection" screen.

"Cold junction compensation selection” screen

g R EER
RERTFE

B F A HZy b
EA L AL

CJ SELECTION
-STANDARD TB
-TB CONV MODULE
-WITHOUT RTD

1. Usethe A and V¥ buttons to select "STANDARD
TB" or "WITHOUT RTD", then make a confirmation

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
monitor/test”.

When an error occurred in the L60TC4 with the start I/O number 1
"Buffer memory monitor/test" screen 1 Press the button

-\ y7I7AEYE=4/7AM| | -BUF MEM MON/TES

{
"Buffer memory address input format selection" screen 2_ Use the A and ¥ buttons to select "DEC" for the
input format of the buffer memory address, then
N yITAEYTE LA BUFF MEM ADDR . . .
A AR INPUT FORMAT make a confirmation with the button.
105 -DEC
- 165 -HEX
J
"Buffer memory address setting” screen 3. Move the cursor using the € and P> buttons, then o
increment or decrement the value at the cursor, Q
O | o [0}
97 AT LA s L] Aot using the A and ¥ buttons, and set the value to 0. <
=)
00000 00000 Make a confirmation with the button. §
Q.
o
S
J é
"Buffer memory monitor” screen 4. The error that occurred can be checked in the o
"Buffer memory monitor" screen. 3
0010H O 162 0010H 0 IT16
0C72H 0C72H
FEDCBA9876543210 FEDCBA9876543210
| I - [
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(2) Clearing the error

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

[#=1->CPUE=5/7AH |
7N {REZ4/FAb

TN 4RD)7 3
- 58 HION/OFF »

MENU>CPU_MON/TES
-DEV  MON/TEST

-DEVICE CLEAR »
-FORCED ON/OFF »

{

"Device monitor" screen

Y12 162 Y12 IT16

0 0

FEDCBA9876543210 FEDCBA9876543210
{

"Device test check" screen

T N ARTAR DEVICE TEST
Y12 Y12
OFF OFF
{
"Device test" screen
T N ARTAR 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 V¥ buttons to switch ON/OFF. Press

the button to set the value set in the device test.
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CHAPTER 10 PROGRAMMING

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 W‘V

YES
A A N
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 )

ainpaoold Buiwwelboid L0l
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(2) Temperature control mode
Create a program that performs temperature control in the L60TC4 using the following procedure.

¢ Start )

Configure NO

the initial setting using
GX WM

YES 4
\ 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)).

- -

Use specific PID constants? Use specific PID constants?
YES
v
Configure the PID constants using Create a program to configure
GX Works2. the PID constants.
v v
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.
Use CHOO Memory's PID constants read
instruction to create a program to read
the PID constants from the non-volatile
memory.
»la v
v
( 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

Temperature input mode This is a program example where the L60TC4 is used as a temperature input module. Page 251, Section 10.2.1

This i le f ti h as th to tuni If-tuni d
is is a program example for operations such as the auto tuning, self-tuning, and error Page 262, Section 10.2.2

Standard code read.
Temperature | control This is a program example where the peak current suppression function and the
P _ prog pie v ° P PP Page 274, Section 10.2.3
control mode simultaneous temperature rise function are used for the control.

Heating-cooling

control This is a program example for the heating-cooling control. Page 288, 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.

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
X/YOF X/Y1F X5F Y9F

| ‘ ' CH1
>
Type-K thermocouple
-200°C to 1300°C

D)
(¢

CH3

>
Type-K thermocouple

-200°C to 1300°C

a|npow jndui ainjesadwal e se $0 1097 8yl Buisn uaypp L'z 0L

uoneinbyuo) welsAg piepuels e ul sinpopy ayj Buisn usyps 2oL

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 LBOTCTT4BW or the LEOTCRT4BW is used, the I/O assignment is the same as that of the system
configuration shown above.
» Slot 0: Intelligent 16 points
« Slot 1: Input 64 points
* Slot 2: Output 64 points
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(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
T t i
r:eT::dra ure conversion Sampling processing Sampling processing Primary delay digital filter (time constant 1s)
* Process alarm lower lower limit value: 2000
(200.0°C)
P | | limit value: 2
(zrggeosoz? arm lower upper limit value: 2050 » Rate alarm alert detection cycle: 4 times (1s)
Alert output function — ’ e « Rate alarm upper limit value: 50 (+5.0°C)
* Process alarm upper lower limit value: 2950 Rate alarm lower limit value: -50 (-5.0°C)
(295.0°C) ' '
* Process alarm upper upper limit value: 3000
(300.0°C)

@)

252

Wiring example

The following figure shows a wiring example.

(L

L60TCTT4
RUN | ALM

ERR.

vk

— )

| —

OouT1
OouT2

OouT3
OouUT4

COM

CH1 + NC

. \ CH2 + .
| CH1 Input |€) ] CH1- S o
CH2 Input | CH2- . -

Cold junction cJ N
temperature c

compensation cJ NG
resistor CH3 + I

q ';' IN3 +
CH3 Input 1 CH3 - o+
IN3 - :D
IN4 - q
oY
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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.

L'®) Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4 x|

Input Made Selection

" Temperature Contral Mode

Temperature Control Mode Setting

Cwbput Setting at CPU Stop Errar

H Cutput Setting ab CPU Skop Error
ZH1 0:CLEAR
CHZ  CLEAR
CH3 0:CLEAR
“H4 | :CLEAR

Control Mode Selection

| I

Setting Change Rate Limiter Setting

| I

Conkrol Output Cycle Unit Selection Setting

| [

Auto-setting at Input Range Change

|D:Disable ﬂ
Sampling Cycle Selection

|11250ms |

Moving Aweraging Process Setting

|D: Enable ﬂ

Moving Aweraging Process Setting is available For Product Information
140620000000000-4 or later,

(Caution)

This dialog setting is linked o the Switch Setting of the PLC parameter.
Default value will be shownin the dialog if the Switch Setting of the PLC
parameter contains an out-of-range value,

K | Cancel

Item Setting value
Input Mode Selection Temperature Input Mode
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 1: 250ms
Moving Averaging Process Setting 0: Enable

a|npow jndui ainjesadwal e se $0 1097 8yl Buisn uaypp L'z 0L

uoneinbyuo) welsAg piepuels e ul sinpopy ayj Buisn usyps 2oL
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(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
49: Thermocouple K 49: Thermocouple K 49: Thermocouple K
2: Thermocouple K
Inbut range Measured Temperature | Measured Temperature | Measured Temperature Measured Temperature
P 9 Range (-200.0 to Range (-200.0 to Range (-200.0 to Range (0 to 1380 0°C)
1300.0°C) 1300.0°C) 1300.0°C) 9 '
Conversion enable/disable setting | 0: Enable 0: Enable 0: Enable 1: Disable
Primary delay digital filter setting Os Os 1s Os
Process .alarm aler.t output 1: Disable 0: Enable 1: Disable 1: Disable
enable/disable setting
Process alarm lower lower limit 200.0°C 200.0°C 200.0°C 200°C
value
Process alarm lower upper limit 200.0°C 205.0°C 200.0°C 200°C
value
Process alarm upper lower limit 1300.0°C 295°C 1300.0°C 1300°C
value
Process alarm upper upper limit 1300.0°C 300°C 1300.0°C 1300°C
value
Rate alarm alert ou.tput 1: Disable 1: Disable 0: Enable 1: Disable
enable/disable setting
Rate alarm alert detection cycle 1 Times 1 Times 4 Times 1 Times
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)
D11 CH1 Temperature process value (PV)
D12 CH2 Temperature process value (PV)
D13 CH3 Temperature process value (PV)
D50 Error code
D51 CH1 Temperature process value (PV)
D52 CH2 Temperature process value (PV)

Devi here data i itten b
D53 CH3 Temperature process value (PV) evices where data [s written by

auto refresh
D55 CH2 Alert definition
D56 CH3 Alert definition
D60 Temperature conversion completion flag
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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] => [Parameter]
2. Click Clear value for Gray <els | to set items unnecessary for the mode set on Switch Setting to 0.

3. setthe parameter.

Control Mode: Temperature Input Mode Clear Yalue for Gray Cells | * Set the value of unnecessary items For control mode ko 0,
Ttem CHL [ CHz [ CH3 [ CH4 Al
= Basic sefting Set the b k tem, [
49:Thermocouple K Measured  49:Thermocouple K Measured  49:Thermocouple K Measured  2:Thermocouplekl Measured
------ Input range Temperature Range {-200.0 ko Temperature Range {-200.0 ko Temperature Range {-200.0 ko Temperature Range(0 to 1300
1300.0 3 1300.0 3 1300.0 3 [

------ Set value {54 setting

Unused channel setting

- Conversion enablefdisable setting | 0:Enable 0:Enable 0:Enable 1:Disable

[=] Control basic parameter setting | Set PID constants {proportional band {P}), integral time (I}, derivative time {D}) and temperature set value {set
Proportional band (P}

------ settingfHeating control
proportional band setting (Ph)

Cooling proportional band (Pc)

sekking

Integral time (I} setting

Derivative kime (D) setting

Control output cycle

------ settingfHeating control oukput

cycle setting,

Control response parameter

Stop Mode Setting

PID continuation flag

Control detail parameter
setting

------ Forwardfreverse action setting

------ Upper limit setting limiter

------ Lower limit setting limiter
Setting change rate limiter or

------ Setting change rate limiter
(Temperature rise)
Setting change rate limiter
(Temperature drop)

------ Sensor correction value setting 0,00 % 0,00 % 0,00 % 0,00 %

Set the temperature conversion system, A

s|npow 1ndui ainjesedwa) e se 1097 8y buisn usypp 120l
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Setting value

Item Description
CH1 CH2 CH3 CH4
49: Thermocouple K | 49: Thermocouple K | 49: Thermocouple K | 2: Thermocouple K
Set the temperature sensor used for
Measured Measured Measured Measured
Input range the L60TC4 and the measurement
range Temperature Range | Temperature Range | Temperature Range | Temperature Range
ge. (-200.0 to 1300.0°C) | (-200.0 to 1300.0°C) | (-200.0 to 1300.0°C) | (0 to 1300°C)
. Set whether to enable or disable
Conversion ) )
. . temperature conversion for each 0: Enable 0: Enable 0: Enable 1: Disable
enable/disable setting
channel.
. . Set the primary delay digital filter
P | tal
.rlmary <.;|e ay digita that smoothes the temperature Os Os 1s Os
filter setting
process value (PV).
Process alarm alert Set whether to enable or disable the
output enable/disable process alarm alert output for each | 1: Disable 0: Enable 1: Disable 1: Disable
setting channel.
P | [ Set th | | |
roce§s Taarm ower Ael e process alarm lower lower 0.0°C 200.0°C 0.0°C 0°C
lower limit value limit value.
P | [ Set th | |
roces§ el!arm ower Ael e process alarm lower upper 0.0°C 205.0°C 0.0°C 0°C
upper limit value limit value.
P | Set th | |
roces.s Taarm upper .el e process alarm upper lower 1300.0°C 295.0°C 1300.0°C 1300°C
lower limit value limit value.
P | Set th |
roces.s garm upper .el e process alarm upper upper 1300.0°C 300.0°C 1300.0°C 1300°C
upper limit value limit value.
Rate alarm alert outout Set whether to enable or disable the
) ) P rate alarm alert output for each 1: Disable 1: Disable 0: Enable 1: Disable
enable/disable setting
channel.
Set the cycle for checking the
Rate alarm alert ) ) ) )
. temperature process value (PV) for | 1 Times 1 Times 4 Times 1 Times
detection cycle
the rate alarm.
Rate alarm upper limit . . o . .
value Set the rate alarm upper limit value. | 0.0°C 0.0°C 5.0°C 0°C
Rate alarm lower limit -
Set the rate alarm lower limit value. | 0.0°C 0.0°C -5.0°C 0°C

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]

0010:L60TCTT4[]-Auto_Refresh

Display Filker IDispIay All

Item CH4

=] Fransfer to CPLF

------ Error code

------ Temperature process value (PY)
Manipulated value

------ (MY)fHeating-side manipulated
walue (M)
Transistor output flagfHeating-side
transistor output flag

------ Alert definition [l D56
Manipulated value
(MY Heating-side manipulated
walue (Myh) For another analog
module output

------ Temperature rise judament flag

------ Set walue (3Y) monitor —
AT Simultaneous temperature rise
parameter calculation flag

------ Self-tuning Flag

______ Tempen_ature conversian DED
completion flag

------ Process value (PY) scaling walue
Simultaneous temperature rise
status
Cooling-side manipulated walue
(M)

------ Cooling-side transistor output Flag
Cooling-side manipulated walue

|

|

The data of the buffer memory is transmitted to the specified device,

Setting value

CH1 CH2 CH3 CH4

Item Description

An error code or alarm code is
Error code D50
stored.

The detected temperature value
where sensor correction was D51 D52 D53 —
performed is stored.

Temperature process
value (PV)

Bits corresponding to alerts
Alert definition detected in each channel become — D55 D56 —
1.

Temperature This flag checks whether the
conversion completion temperature conversion has started | D60
flag properly for each channel.

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ Page 113, Section 7.4

a|npow jndui ainjesadwal e se $0 1097 8yl Buisn uaypp L'z 0L
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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] > [Write to PLC...]

(e) Program example
» Program that changes the setting/operation mode

or Power OFF — ON

X23 Y1B
I Iy
T EZdl

» Program that reads the temperature process value (PV) and takes action when a process alarm or a rate

258

alarm occurs

(Y11

X25 X10 D600
— { | { t {mMov D51 D11
D60.4
— {MOV D52 D12
D60.8
—i [ {MOvV D53 D13
X10 D55.2 Processing of
' w when CH2 Process alarm occurs
D55.3
I.?I
41,0 D56.4 Processing of
' "' when CH3 Rate alarm occurs
D56.5

10
—>i | {mMOV D50 K4Y60
X22
i {SET Y12
Y12 X12
— —a3f—1= D50 HO 1 {RST Y12
{END

Change to the setting mode or
the operation mode.

Transfer CH1 Temperature process
value (PV) to D11.

Transfer CH2 Temperature process
value (PV) to D12.

Transfer CH3 Temperature process
value (PV) to D13.

Output an error code to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF
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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

L60TCTT4 (X10 to X1F)
X13 Hardware error flag
X1B Setting change completion flag
X20 Set value write instruction
X22 Error code reset instruction

LX42C4 (X20 to X5F)
X23 Operation mode setting instruction
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 Flag 0 for setting value write
M1 Flag 1 for setting value write
M2 Flag 2 for setting value write
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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. ([_ Page 258, Section 10.2.1 (6) (e))

* Initial setting program

{PLS
{SET
M2 X10 X13 Y11
— i 3 F {Top Ut H20 K49
————T1oP U1 H40 K49
———T1oP U1 H60 K49
————T1oP U1 H2B5 K8
————{T10oP Ul Hoc4 K1
————{T10P U1 HOD4 KO
———————{top U1 HOD5  K2000
————T1oP U1 HOD6 K2050
———T10oP U1 HoD7 K2950
———T10oP U1 HoD8 K3000
————{T10P U1 HOE4 K1
—————{T10oP U1 HoC9 K1
—————{T10oP U1 HOD9 K1
————T1oP U1 HOE9 KO
————T1oP U1 HOEA K4
———T1oP U1 HOEB K50
———T1oP U1 HOEC K-50
{SET
M1 M2 X10 %13 Y11 Y1B X1B
— FF { F 3 F { F { F {RST
{SET
—’|VI XI1I0 ),('J*.g X'L.E’; {ToP U1 H30 KO
{ToP U1 H50 Ko
{ToP Ul H70 K1
{RST
{RST

Mo

M1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

K1

Y1B

Y1B

M2

K1

K1

K1

M1

M2

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

(]

Flag 0 for setting value write: ON
Flag 1 for setting value write: ON
CH1 Input range: 49
CH2 Input range: 49

CH3 Input range: 49

Conversion enable/disable setting
CH1: Enable, CH2: Enable
CH3: Enable, CH4: Disable

CH1 Process alarm alert output
enable/disable setting: Disabled

3 CH2 Process alarm alert output

enable/disable setting: Enabled

CH2 Process alarm lower lower limit
value: 200.0°C

CH2 Process alarm lower upper limit
value: 205.0°C

CH2 Process alarm upper lower limit
value: 295.0°C

CH2 Process alarm upper upper limit
value: 300.0°C

CH3 Process alarm alert output
enable/disable setting: Disabled
CH1 Rate alarm alert output
enable/disable setting: Disabled
CH2 Rate alarm alert output
enable/disable setting: Disabled
CH3 Rate alarm alert output
enable/disable setting: Enabled

CH3 Rate alarm alert detection
cycle: 4 times

CH3 Rate alarm upper limit value
:5.0°C

CH3 Rate alarm lower limit value
:-5.0°C

Setting change instruction: ON
Setting change instruction: OFF

Flag 2 for setting value write: ON

CH1 Primary delay digital filter setting
: 0s
CH2 Primary delay digital filter setting
: 0s
CHS3 Primary delay digital filter setting
i 1s

Flag 1 for setting value write: OFF

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

ut

ut

ut

ut

ut

H312

H9

HOA

HOB

H6

D60

D11

D12

D13

D55

K1

K1

K1

K1

K1

Processing of

when CH2 Process alarm occurs

ut

H7

D56

K1

Processing of
when CH3 Rate alarm occurs

X10
} { t {FROM
D60.0 -
I {FROM
D60.4
} {FROM
D608 -
I {FROM
{FROM
D55.2
1AL
L}
D55.3
1AL
I
{FROM
D56.4
1AL
L}
D565
I

* Program that reads an error code

X10
I {FROM U1 HO D50
{mMOV D50
)‘%.? {SET
Y12 X12
— = D50 HO ] {RST

K1

K4Y60

Y12

{END

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.

1 Read an error code to D50.

1 Output data read from an error code
to Y60 to Y6F.

H 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
X/YOF X/Y1F X5F Y9F

— 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 I/O 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: Intelligent 16 points
« Slot 1: Input 64 points
* Slot 2: Output 64 points
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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.

Heater operation
input

OouT1

ouT2

OouT3
ouT4

COM
NC

I CH1 - o
IN2 +
CH1 Input Wi

IN2 -

Cold junction cJ NC
temperature cJ
compensation CJ NC
resistor cJ
IN3 +
IN4 +
IN3 - :D
IN4 - %‘
U

(peas apoo Jouid pue ‘Bujuny-jas ‘Buiuny ojne se yons) |0JJuU0d piepuels z'Z 0L
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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 Inpuk Mode

— Temperature Conkrol Mode Setting

Oukput Setting at CPU Stop Errar

_H Cutpuk Setking &k CPU Stop Error
CHL

CHz  |CLEAR

CH3 i CLEAR.

CH4 | CLEAR

Control Mode Selection

ID:Standard Contral ;I
Setting Change Rate Limiter Setting

ID:Temperature Rise/Temperature Drop Batch Setking ;I
Conkral Outpuk Cycle Unit Selection Setting

ID:ls Cycle ;I

Auko-setting ak Input Range Change

I 0:Disable ;I

Sampling Cycle Selection

ID:SDDms LI
Mowing Aweraging Process Sekting

ID: Enable ;I

Mowing Aweraging Process Setting is available For Product Information
140620000000000-4 or later,

(Caution)

This dialog setting is linked to the Swikch Setting of the PLC parameter.,
Default walue will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-of-range walue,

[a]4 I Cancel |

Set value
Item
CH1 | CH2 | CH3 | CH4

Input Mode Selection Temperature Control Mode

Output Setting at CPU Stop Error | 0: CLEAR | 0: CLEAR | 0: CLEAR | 0: CLEAR

Control Mode Selection 0: Standard Control
Temperature Control
Mode Setting Setting Change Rate Limiter Setting | 0: Temperature Rise/Temperature Drop Batch Setting

| | i lecti

Con.tro Output Cycle Unit Selection 0: 1s Cydle

Setting
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 0: 500ms
Moving Averaging Process Setting 0: Enable
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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
Input range Measured Temperature | Measured Temperature | Measured Temperature | Measured Temperature
Range (0 to 1300°C) Range (0 to 1300°C) Range (0 to 1300°C) 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
" 1: Starting ST (PID
Self-tuning setting™ arting ST ( 0: Do Not Run the ST | 0: Do Not Run the ST | 0: Do Not Run the ST
Constants Only)
1:U Limit Input
Alert 1 mode setting Alertpper fmitinpu 0: Not Warning 0: Not Warning 0: Not Warning
Alert set value 1 250°C 0°C 0°C 0°C

*1 This setting is necessary only when the self-tuning 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
L60TCTT4 (X10 to X1F)
X12 Error occurrence flag
X22 Error code reset instruction
X23 Operation mode setting instruction
LX42C4 (X20 to X5F)
X24 Memory's PID constants read instruction oo
(NN
X30 CH1 Set value (SV) change instruction N =
Y11 Setting/operation mode instruction % §
=}
Y12 Error reset instruction I3 &
L60TCTT4 (Y10 to Y1F) 35
Y18 Set value backup instruction o @
8 =
Y1B Setting change instruction = 3
°=
Y60 to Y6F Error code output LY42NT1P (Y60 to Y9F) -2
D50 Error code § %
Devi here data is written b 5
D51 CH1 Temperature process value (PV) evices where data IS written by &2
auto refresh o 2
D55 CH1 Alert definition =Y
c 35
M20 to M23 CHO Read completion flag § g
==
M24 to M27 CHO Write completion flag . ;
82
+ 0
3
20
=3e]
3
o Q@
S C
Qg
D =
30
S =]
Q
o]
aQ
)
@
)
2

265



(b) Parameter setting
Set the contents of initial settings in the parameter.

1. Open the "Parameter" window.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Parameter]
2. Click Clear alus for Gray cels | to set items unnecessary for the mode set on Switch Setting to 0.
3. Ssetthe parameter.

266

[]-Parameter

Contral Made:Standard Contral Clear Yalue For Gray Cells | * Set the value of unnecessary ikems For control mode ta 0,
Ttem CHL | CHz I CHz CH4 ~
(-] Basic setting Set the temperature conversion system.
- TR 2: Thermacouplek, Measure: ermocouplel Measured  2:Thermacouplek Measured  2:Thermocouplek Measured
Temperature Rangel to Temperature Rangell to Temperabure Rangell to Temperature Range(0 ko
- Get value (5Y) setting 200 C o oc oc
- Unused channel setting 0:Used 1:Unused 1:Unused 1:Unused 3
- Conwversion enablefdisable setting | 1:Disable 1:Disable 1:Disable 1:Disable
=] Control basic parameter setting | Set PID constants {proportional band (P}, integral time (I), derivative time (D)) and temperature set
Proportional band (F)
setting/Heating control 30 % 30 % 30 % 2.0% m
proportional band setting (Ph)
: S;tnt:::gg Proportional band (Pc) TS 0% 0% 3.0%
Integral time (I} setting 240 5 240 5 240 5 2405
Deerivative time (D) setting 60s 60s 60 s 60 s
Control output cycle
- settingfHeating contral output 30s 30s 30s 305
cycle setting,
- Control response parameter 0:Slow 0:Slow 0:Slow 0:5low
Stop Mode Setting 1:Maritar 1:Monitar 1:Monitar 1:Manitor
PID continuation Flag 0:5kop
=] E:t'}:tl:.ogl alial) bl Set temperature measurement ranges such as upper/lower limit, for temperature adjustment control.
- Forward/reverse action setting 1:Reverse Ackion 1:Reverse Ackion 1 Reverse Ackion 1iReverss Ackion
- Upper limit setting limitsr 400 C 1300 < 13000 13000
- Loweer limit setting limiter oc oc oc oc
Setting change rate limiter ar
- Setting change rate limiter 0.0 % 0.0 % 0.0 % 0.0%
(Temperature rise)
. ?f;::;%f:&':gz:;? itz 0.0 % 0.0 % 0.0 % 0.0 %
Sensor correction value sekting 0,00 % 0,00 % 0,00 % 0,00 % 8|
Set the temperature conversion syskem,
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Setting value

Item Description
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
Set the temperature sensor used for Measured Measured Measured Measured
Input range the L60TC4 and the measurement

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 the target temperature value of

Set value (SV) setting PID control. 200°C 0°C 0°C 0°C
Configure this setting when the
channels where the temperature
Unused channel setting | control is not performed and the 0: Used 1: Unused 1: Unused 1: Unused
temperature sensor is not
connected are set to be unused.
Control output cycle
Set the pulse cycle (ON/OFF cycle
setting/Heating control P . yele ( yele) 30s 30s 30s 30s
. of the transistor output.
output cycle setting
limit setti t th limit of th t val
L‘Jp.per imit setting Set the upper limit of the set value 400°C 1300°C 1300°C 1300°C
limiter (SV).
L limit setti t the || limit of th t val
ower limit setting Set the lower limit of the set value 0°C 0°C 0°C 0°C

limiter

(SV).

Self-tuning setting*1

Set the operation of the self-tuning.

1: Starting ST (PID
Constants Only)

0: Do Not Run the
ST

0: Do Not Run the
ST

0: Do Not Run the
ST

Alert 1 mode setting

Set the alert mode.

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

Set the temperature where CHO
Alert 1 (b8 of Un\G5 to Un\G8) turns
on.

250°C

*1 This setting is necessary only when the self-tuning function is used.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

L'®) Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

60TCTT4[]-Auto_Refresh

Display Filter  |Display Al =

Itermn CHL CHZ ‘ CH3 CH4 |

[ Fransfer o P The data of the buffer memory is transmitted to the spe: 1
Error code Ds0
Temperature process value (PY) | DS1
Manipulated value
(M) Heating-side manipulated
walue (Myh)
Transistor output Aag/Heating-side
transistar autpuk flag

- #lert definition DSs
IManipulated value

. (MV)Heating-side manipulated
walue {MVh) For another analog
module outpuk

~ Temperature rise judgment flag

- Sek value {5V monitor

.. AT Simulkaneous temperature rise
parametet calculation flag
Self-tuning Flag

. Temperature conversion
completion flag
Process walue (PY) scaling walue
Simultanenus temperature rise
status
Cooling-side manipulated value
(M

~ Cooling-side transistor output Flag
Cooling-side manipulated walue

« (M) For another analog module
output

« Lakest address of error history el

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

Set 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 was D51 — — —
performed is stored.

Temperature process
value (PV)

The value is stored depending on

Alert definition the detected alert.

D55 — — -

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ Page 113, Section 7.4
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(d) Writing parameter of an intelligent function module

Write the set parameter to the CPU module. Then reset the CPU modu
the programmable controller.

O [Online] > [Write to PLC...]

<=
or Power OFF — ON

(e) Execution of auto tuning

CHAPTER 10 PROGRAMMING

le or turn off and on the power supply of

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

\@ [Tool] => [Intelligent Function Module Tool] => [Temperature
=> [Auto Tuning...] = [L60TCTT4] =>

Auto Tuning

Manitor Status Executes auta tuning.

Target Module 0010:L60TCTT4,

Honong [ e

Auto Tuning Execution ‘ futo Tuning Setting |

Control Module]

]

Mode
Setting Mode  Change Made
Error Cade (HEX)

T |

Item cHz H3 CH4
JPID contral JPI0 control operation status
Process vals (PY) 0c oc oc oc
Set value (%) 200C 0c 0c 0c
Manipulated valus (MV)iHesting-side manipulated value (Mvh) -5.0% S0% S0% S50%
Cooling-side manipulated value (Myc) 0.0% 0.0 % 0.0 % 0.0 %
PID constant PID constant current value
Proportional band (P} setting/Heating control proportional band setting (P} 3,0% 3.0% 3.0% 3.0%
Cooling-side propartional band (Pc) setting 0.0% 0.0% 0.0% 0.0%
Integral time (I) setting 2405 2405 2405 2405
Derivative b (D) setting 605 60s 603 603
Laap disconnection detection judgment kime 4803 4803 4803 4803
uito buning execution Executes auto buning,
Auto tuning start Start | Stark | Start | Start
Auto tuning stop Stop Stop Stop Stop
Status Mot executed ot executed ot executed ot ewecuted
Result of autematic backup of PID canstant e e e e

The time between the start and completion of auto tuning depends on the object to be controlled
After auta tuning starts, this window can be closed.

Close

269

(peas apoo Jouid pue ‘Bujuny-jas ‘Buiuny ojne se yons) |0JJuU0d piepuels z'Z 0L

uoneinbyuo) welsAg piepuels e ul sinpopy ey} Buisn usyp 2oL




270

(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 258, Section 10.2.1 (6) (e))
* Program that stops the auto tuning when an alert is detected

D55.8 10 Yi4 14
}_f: ’i I iy >i f {RST Y14 ]{CH1 Auto tuning instruction: OFF

- CH1 Memory's PID constants read
LTOP Ul H3E K1 K1 instruction: Requested

Read bit data from b7 to b0 of Memory's
PID constants read/write completion flag
to M20 to M27.

[ToP Ut H3E Ko K1 Memory's PID constants read instruction
: Not requested

{FROM U1 H1F K2M20 K

X10
I
1f

L Iﬁ
T3 T
Lx
To
A
o
s
)

* Program that reads an error code

X10
I {mMOV D50 K4Y60 Output an error code to Y60 to Y6F.
X22
I {SET Y12 Error reset instruction: ON
Y12 X12
| — s D50 HO 1 {RST Y12 Error reset instruction: OFF
» Program that changes the set values (SV) and the alert set value 1
0 10 Change CH1 Alert set value 1 to
) I
—)ﬁl—WI {ToP Ul H26 K300 K1 1 300°C.
Change CH1 Set value (SV) setting
-
{ToP U1 H22 K250 K1 1 to 250°C.
%30 X10 i
I, | [Top Ut Ho2 K200 K 1 ReturnoCH1 Set value (SV) setting
to 200°C.
{ToP Ul H26 K250 K1 1 Return CH1 Alert set value 1 to 250°C.
{END 1
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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's 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 YOF)
D50 Error code
D51 CH1 Temperature process value (PV)
D55 CH1 Alert definition
MO Flag 0 for setting value write
M1 Flag 1 for setting value write
M2 Flag 2 for setting value write
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag

(peas apoo Jouid pue ‘Bujuny-jas ‘Buiuny ojne se yons) |0JJuU0d piepuels 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 258, Section 10.2.1 (6) (e))

272

* Initial setting program

20
—>i } {PLS MO 1 Flag 0 for setting value write: ON
MO . .
I [SET M1 1 Flag 1 for setting value write: ON
M1 X10 X13
— It —t At {10 ut H3D Ko K1 1 CH1 Unused channel setting: Used
{10 ut H5D K1 K1 J CH2 Unused channel setting: Unused
{10 u1 H7D K1 K1 1 CH3 Unused channel setting: Unused
{To ut H9D K1 K1 1 CH4 Unused channel setting: Unused
M1 M2 X10 X13 Y11
—it—F { | +F HF {Top Ut H20 K2 K1 1 CH1 Input range: 2
[Top Ut HOGO K «i QH1 Alert 1 mode setting: Upper
input alert
CH1 Control output cycle
———— {710 ut H2F K30 K1 .
S D setting: 30s
! ' CH1 Self-tuning setting: Starting
————— 10 ut H23E K1 K1
: ¥ ST (PID constants only)
_________________________________ J
{SET Y1B T Setting change instruction: ON
M1 M2 X10 X13 Y11 Y1B X1B
— | HF { } 3 F {F { F {RST Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M2 X10 X13 X1B
—F it r 4 F {Top v H26 K250 Ki J CH1 Alert set value 1: 250°C
{ToP Ut H22 K200 K1 1 CH1 Set value (SV) setting: 200°C
{Top Ut H37 K400 K1 J CH1 Upper limit setting limiter: 400°C
{ToP U1 H38 KO K1 T CH1 Lower limit setting limiter: 0°C
{RST M1 1 Flag 1 for setting value write: OFF
{RsT M2 1 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 if the
auto tuning is normally completed (The auto tuning is stopped when an alert is detected.)

{FROM U1 H5 D55 K1 1
X10 X13 X11
F—' rds { t {seT Y14 J CH1 Auto tuning instruction: ON
X10 Y14 D558
— i} ¥ {RST Y14 1 CH1 Auto tuning instruction: OFF
{SET M10 1 CH1 Auto tuning completion flag: ON
Y18
r 4 {sET Y18 1 Set value backup instruction: ON
X18
{ | {RST Y18 T Set value backup instruction: OFF
{RsT M10 T CH1 Auto tuning completion flag: OFF
X10 Y14 X14
{ | { t { t {RsT Y14 1 CH1 Auto tuning instruction: 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. ([_= Page 270, Section 10.2.2 (6) (f))
« Program that reads an error code and the temperature process value (PV)

{FROM U1 HO D50 K1 1} Read an error code to D50.
r Output data read from an error code
MOV D50 K4Y60 M 15 v60 to Y6F.
[SET Y12 T} Error reset instruction: ON
12 12 ) )
M/f—ﬁ D50 HO 7 [RST Yi2 Y Error reset instruction: OFF
X1t Read CH1 Temperature process
11 I
' LFROM U1 HO bS5 K 1 value (PV) to D51.

» Program that changes the set values (SV) and the alert set value 1: 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))
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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 (L0O2CPU)

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

Elelelel

a
o
@
a
I e
a
o °_o °_ o

Heater —‘

CHA1
Object to be controlled

=

Type-K thermocouple
0°C to 1300°C

D)
€

Heater —‘

CH4
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 I/O 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: Intelligent 16 points
« Slot 1: Input 64 points
* Slot 2: Output 64 points
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(2) Programming condition

» Program example where the peak current suppression function is used: This program is designed to

CHAPTER 10 PROGRAMMING

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

A 4

Since all the transistor outputs used
turn on at the same time, the peak
current becomes high.

CHA1
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.

1IN
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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) [-------------------------------—2

CH3 Setvalue (SV) f---------------mmmmmmmoo o fom oo

CH2 Setvalue (SV) |------=-mmmmmmmmmomofoeo oo

CH1 Setvalue (SV) f-----------------fofmm o T

Temperature rise start Group 2 Group 1 Time
arrival point  arrival point

(3) Wiring example

The following figure shows a wiring example.

Heater CH1 =
Operation input ﬁ:b %crm
RUN | ALM
Heater CH2 ﬂ
Operation input " 1 S
Heater CH3 j | i:' L1
Operation input " p L2 OUT1

ERR.

vk

| | —

L3 ouT2
- L4
Heater CH4 j: ouT3
S | | +[, = )
Operation input [ l | com ouT4
24VDC oM .
CH1 + NC

s CH2 + INT +
[ cHt input | <] ' CH1 - N2+
CH2 Input | CH2- . N

Cold junction cJ NC
temperature cJ
compensation cJ NC
resistor CH3 + cJ
CH4 + IN3 +
CH3 Input CH3 - IN4 +
CH4 Input CHa- e E)?
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.

L'®) Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0010:L60TCTT4 x|

Input Made Selection
" Temperature Input Mods

Temperature Control Mode Setting

Cwbput Setting at CPU Stop Errar

H Cutput Sekting ab CPU Skop Error
CH1

CHz | iCLEAR

CH3 0:CLEAR

CH4 | :CLEAR

Control Mode Selection

|D:Standard Contral j
Setting Change Rate Limiter Setting

|D:Temperature Rise/Temperature Drop Batch Setting j
Conkrol Output Cycle Unit Selection Setting

|D:ls Cycle j

Auto-setting at Input Range Change

|D:Disable ﬂ
Sampling Cycle Selection

|0:500ms |

Moving Aweraging Process Setting

|D: Enable ﬂ

Moving Aweraging Process Setting is available For Product Information oo
140620000000000-4 or later. B N
(Caution) wn ;
This dialog setting is linked o the Switch Setting of the PLC parameter. 153 g
Default value will be shownin the dialog if the Switch Setting of the PLC g_
parameter contains an out-of-range value, [ %
=1
ok | Cancel | 3 ("_3'_
23
°c=
Set value —~ O
Item 2
CH1 | CH2 | CH3 | CH4 S5
Input Mode Selection Temperature Control Mode Setting g 3
3
Output Setting at CPU Stop Error | 0: CLEAR | 0: CLEAR | 0: CLEAR | 0: CLEAR g
=}
Control Mode Selection 0: Standard Control 2 g—
Temperature Control 3 3
Mode Setting Setting Change Rate Limiter Setting | 0: Temperature Rise/Temperature Drop Batch Setting ﬁ »
<
Control Output Cycle Unit Selection @ @
) 0: 1s Cycle 8 @
Setting 23
- - [=N'e)
Auto-setting at Input Range Change 0: Disable a o
Sampling Cycle Selection 0: 500ms S «E
Moving Averaging Process Setting 0: Enable % §,_
=]
= =}
)
>
@
o
c
(72}
T
3
S
@
L
c
@
=
=3
@
hy
c
>
a
=
=
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(5) Contents of the initial setting

Item

Description

CH1

CH2

CH3 CH4

Input range

2: Thermocouple K
Measured Temperature
Range (0 to 1300°C)

2: Thermocouple K
Measured Temperature
Range (0 to 1300°C)

2: Thermocouple K
Measured Temperature
Range (0 to 1300°C)

2: Thermocouple K
Measured 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 rise

e 1: Group 1 1: Group 1 2: Group 2 2: Group 2
group setting
Peak current suppression control

1: Group 1 2: Group 2 3: Group 3 4: Group 4

group setting*2

Simultaneous temperature rise AT

mode selection”!

1: AT for Simultaneous
Temperature Rise

1: AT for Simultaneous
Temperature Rise

1: AT for Simultaneous
Temperature Rise

1: AT for Simultaneous
Temperature Rise

Alert 1 mode setting

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

Alert set value 1

250°C

300°C

350°C 400°C

*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.

(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's 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 b
D51 to D54 CHO Temperature process value (PV) 4
auto refresh
D55 to D58 CHO Alert definition
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag




(b) Parameter setting

Set the contents of initial settings in the parameter.

1. Open the "Parameter" window.

CHAPTER 10 PROGRAMMING

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Parameter]
2. Click st vislus for Gray Cels | to set items unnecessary for the mode set on Switch Setting to 0.
3. Ssetthe parameter.

Contral Mode: Standard Contral

Item
-| Basic sefting

Input range

Set value {54 setting

Unused channel setting

Conversion enablefdisable setting
- Control basic parameter setting

Proportional band (P}
settingfHeating control
proportional band setting (Ph)

Cooling proportional band (Pc)
sekking

Integral time (I} setting
Derivative kime (D) setting

Control output cycle
settingfHeating control oukput
cycle setting,

Control response parameter
Stop Mode Setting
PID continuation flag

— Control detail parameter
setting

Forwardfreverse action setting
Upper limit setting limiter
Lower limit setting limiter
Setting change rate limiter or
Setting change rate limiter
(Temperature rise)

Setting change rate limiter
(Temperature drop)

Sensor correction value setting

Set the temperature conversion system,

Clear Yalue For Gray Cells | * Set the value of unnecessary items for control mode o 0,

CH1 CH3 CH4 L]
ZiThermocouplek Measured 2 hermocouﬁiéK Measured  Z:Thermocouplek Measured  2:Thermocouplel Measured
Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to
2002 2502 3002 3502
0:Used 1:nused 1:nused 1:nused
1:Disable 1:Disable 1:Disable 1:Disable
Set PID constants {proportional band {P), integral time (I}, derivative time {D}) and temperature set
3.0 % 3.0 % 3.0 % 3.0 % b
3.0 % 3.0 % 3.0 % 3.0 %

240 5 240 5 240 5 240 5

605 605 605 605

30s 30s 30s 30s

0: Sl 0: Sl 0: Sl 0: Sl

1:Manitar 1:Manitar 1:Manitar 1:Manitar

0:5kop

Set temperature measurement ranges such as upper/lower limit, for temperature adjustment control.
1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action

13002 13002 13002 13002

o o o o

0.0 % 0.0 % 0.0 % 0.0 %

0.0 % 0.0 % 0.0 % 0.0 %

0,00 % 0,00 % 0,00 % 0,00 % v
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Setting value

Item Description
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
Set the temperature sensor used for Measured i Measured P Measured i Measured P
Input range the L60TC4 and the measurement

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 the target temperature value of

Set value (SV) setting PID control. 200°C 250°C 300°C 350°C
Configure this setting when the
channels where the temperature
Unused channel setting | control is not performed and the 0: Used 0: Used 0: Used 0: Used
temperature sensor is not connected
are set to be unused.
Control output cycle
) ; Set the pulse cycle (ON/OFF cycle) of
setting/Heating control p- yele ( yele) 20s 20s 20s 20s
R the transistor output.
output cycle setting
Simultaneous Set the group to perform the
temperature rise group | simultaneous temperature rise 1: Group 1 1: Group 1 2: Group 2 2: Group 2
setting”! function for each channel.
Peak current Set the target chenn(:ls fqr the pdeahk
suppression control current suppression function and the 1: Group 1 2: Group 2 3: Group 3 4: Group 4
o gap of the control output cycles
group setting 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

Alert 1 mode setting

Set the alert mode.

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

Alert set value 1

Set the temperature where CHO Alert
1 (b8 of Un\G5 to Un\G8) turns on.

250°C

300°C

350°C

400°C

*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.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

iF 0010:L60TCTT4[]-Auto_Refresh

Display Filker | Display all b

Item CH1 CHZ CH3 CH4

- Fransfer fo (PL :The data of the buffer memory is transmitted to the specified device.

Error code Dso

Temperature process walue (PY) | D51 D52 D53 D54

Manipulated value

{1 Heating-side manipulated

walug (MYh)

Transistor output flagiHeating-side

transistar output Flag

Alert definition Dss Dsé Ds7? Dsa

Manipulated value

{1 Heating-side manipulated

walug (MYh) For another analog

madule oukput

Temperature rise judgment Flag

Set value {5V} monitor

AT Simultaneous temperature rise

patameter calculation Flag

Self-tuning Flag

Termperature conversion

completion Flag

Process value (PY) scaling value

Simultaneous temperature rise

status

iZooling-side manipulated value

(M)

Caooling-side transistar output Flag

iZooling-side manipulated value

{Mve) For another analog module

oukput

Latest address of error history

...I’

%

The data of the buffer memory is transmitted to the specified device,

Setting value

CH1 CH2 CH3 CH4

Item Description

An error code or alarm code is
Error code D50
stored.

The detected temperature value
where sensor correction was D51 D52 D53 D54
performed is stored.

Temperature process
value (PV)

The value is stored depending on

Alert definiti
ert detinition the detected alert.

D55 D56 D57 D58

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ Page 113, Section 7.4

(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.
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O [Online] 2> [Write to PLC...]

<=
or Power OFF — ON
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(e) Execution of auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

L'®) [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]
&> [Auto Tuning...] = [L60TCTT4] &>

Auto Tuning E|
Monitor Status Executes auto kuning, Mode
Moritoring T — ,7
: Setting Mode:
iotart Monitor Target Maddle OOI0LEOTCTTE i Change Maode
m P EN D Error Code (HEX)
Auko Tuning Execution I Auto Tuning Setting é
Item CHL Hz CH3 CHe
PID conkrol JPIC control operation status
Process value (PY) 0c o0c o0c o0c
Set value (SY) 200 C 250 C 300 C 350 C
Manipulated value {MY)/Heating-side manipulated walue (Myh) 5.0 % 5.0 % 5.0 % 5.0 %
Coaling-side manipulated value (Myc) 0.0% 0.0% 0.0% 0.0%
P10 canstant PID constant current value
Proportional band (P} setting/Heating conkrol proportional band setting (Phy 3.0 % 3.0% 3.0% 3.0%
Cooling-side proportional band (Pc) setting 0.0% 0.0% 0.0% 0.0%
Integral time (L) setting 240 5 240 5 240 5 240 5
Derivative time (D) setting 60 s 60 s 60 s 60 s
Loop disconnection detection judgment time 480 5 480 5 480 5 480 5
Auko tuning execution Executes auko kuning,
ko buning start Start | Start | Start | Start
Auka tuning stop Stop Stop Stop Stop
Status Mot executed Mot executed Mot executed Mot executed
Result of automatic backup of PID constant - - - -
The time between the start and completion of auto tuning depends on the abject ta be contralled,
After auto tuning starts, this window can be closed,

(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. (_ 7 Page 258, Section 10.2.1 (6) (e))
* Program that stops the auto tuning when an alert is detected

D558 X10 Y14 X14 o .
— { t { t it {RST Y14 J CH1 Auto tuning instruction: OFF
D568 X10 Y15 X15 o )
— { F { t { F {RST Y15 1 CH2 Auto tuning instruction: OFF
_D‘f7.8 X10 Y16 X16 o )
f {| {1 {1t [RST Y16 J CH3 Auto tuning instruction: OFF
D588 X10 Y17 x17 o )
— ¥ { t { t { t {RsT Y17 1 CH4 Auto tuning instruction: OFF

* Program that reads the PID constants from the non-volatile memory

X24 X10 Y18 Y18 CH1 Memory's PID constants read
f I H H {Top ut H3E K1 Ki 5 instruction: I%equested
r CH2 Memory's PID constants read
LTOP ut HSE Ki Ki ¥ instruction: Requested
[ToP Ut H7E K1 K1 71 CH3 Memory's PID constants read
instruction: Requested
r CH4 Memory's PID constants read
LTOP ut HOE Ki Ki L instruction: Requested
Read bit data from b7 to b0 of Memory's
{FROM U1 H1F K2M20 K1 1 PID constants read/write completion flag
to M20 to M27.
M20 X10 .
I I r CH1 Memory's PID constants read
f t LTOP ut H3E Ko Ki ¥ instruction: Not requested
M21 X10 .
1 I r CH2 Memory's PID constants read
! t LTOP ut HoE Ko Ki L instruction: Not requested
M22 X10 .
| I r CH3 Memory's PID constants read
f t LTOP ut HIE Ko Ki ¥ instruction: Not requested
M23 X10 r CH4 Memory's PID constants read
f H LTOP ut HoE Ko Ki ¥ instruction: Not requested

» 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 258, 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's 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 YGF Error code output LY42NT1P (Y60 to YOF)
D50 Error code
D51 to D54 CHO Temperature process value (PV)
D55 to D58 CHO Alert definition
MO Flag 0O for setting value write
M1 Flag 1 for setting value write
M2 Flag 2 for setting value write
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 program is the same as that of when it is used as
a temperature input module. ((_= Page 258, Section 10.2.1 (6) (e))

* Initial setting program

X20
— {PLS MO 1 Flag 0 for setting value write: ON
Mo . .
— | {SET M1 T Flag 1 for setting value write: ON
M1 X10 X13 .
N +F {10 ut H3D KO K1 1 CH1 Unused channel setting: Used
{10 ut H5D Ko K1 1 CH2 Unused channel setting: Used
{10 ut H7D KO K1 1 CH3 Unused channel setting: Used
{10 ut HID KO K1 1 CH4 Unused channel setting: Used
M1 M2 X10 X13 Y13
— Mt At Ht {10 ut H20 K2 K1 1 CH1 Input range: 2
——— 710 Ut H40 K2 K1 1 CH2 Input range: 2
———— 710 Ut H60 K2 K1 1 CH3 Input range: 2
———— 710 Ut H80 K2 K1 1 CH4 Input range: 2
———— 70 ut H2F K20 K1 1 CH1 Control output cycle setting: 20s
—— {710 ut H4F K20 K1 1} CH2 Control output cycle setting: 20s
———— {10 ut H6F K20 K1 1 CH3 Control output cycle setting: 20s
—— 710 ut H8F K20 K1 T CH4 Control output cycle setting: 20s
————— 70 Ut HOCO K1 K1 CH1 Ale(t 1 mode setting
: Upper limit input alert
CH2 Alert 1 mode setting
o vl Hopo Ki Ki ] : Upper limit input alert
CH3 Alert 1 mode setting
0 vt HoEO Ki Ki ] : Upper limit input alert
————{70 Ut HOFO K1 K1 CH4 Ale(t 1 mode setting
: Upper limit input alert
M1 M2 X10 X13 Y11 Peak current suppression control
d I Iy yd I K1 roup setting:
i ! A ! Lo vl K310 H4s21 ] %H1:pGroupg1, CH2: Group 2
CH3: Group 3, CH4: Group 4
{SET Y1B T Setting change instruction: ON
M1 M2 X10 X13 Y14 Y1B X1B . ) )
— +F { t 3 At { F { F {RST Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M 10 1 1
— ? >$. | ﬁ*.; ’i,? {T0 Ut H26 K250 K1 1 CH1 Alert set value 1: 250°C
{10 Ut H46 K300 K1 1 CH2 Alert set value 1: 300°C
{10 ut H66 K350 K1 1 CH3 Alert set value 1: 350°C
{10 Ui H86 K400 K1 1 CH4 Alert set value 1: 400°C
{10 Ut H22 K200 K1 1 CH1 Set value (SV) setting: 200°C
{70 Ut H42 K250 K1 1 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 1 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 if the

auto tuning is normally completed (The auto tuning is stopped when an alert is detected.)

X10
} {FROM U1 H5 D55
1 10 1 11
) {seT
{SET
{SET
{SET
L
X14 X10 Y14 D558 -
_M_' I 1r zd LRST
{SET
L
X15 X10 Y15 D568 -
— Nt 1T Zd LRST
r
{SET
X16 X10 Y16 D578
K [RsT
{SET
L
X17 X10 Y17 D588 -
_M_' T 1T zdl LRST
{SET
L
M10 M1 Mi12 Mi3 Y18 -
I 1T 1T 1T Zdl LSET
Yig e r
} '} {RST
{mMOvV  Ho
L
DsEs  Xto vt Xi4 ;
_| I 1T 1T 1T LRST
Dpgs X0 vis  xis :
I 1r 1r 1r LRST
DFT8 X0 vie  Xi :
I 1r 1r 1r LRST
D58.8 10 Y17 17
A (RsT

K4

Y14

Y15

Y16

Y17

Y14

Mi0

Y15

M11

Y16

M12

Y17

M13

Y18

Y18

K1M10

Y14

Y15

Y16

Y17

L

]

L

L

L

L

L

L

L

L

]

L

L

]

L

L

L

L

CH1 Auto tuning instruction: ON
CH2 Auto tuning instruction: ON
CH3 Auto tuning instruction: ON
CH4 Auto tuning instruction: ON

CH1 Auto tuning instruction: OFF
CH1 Auto tuning completion flag: ON
CHZ2 Auto tuning instruction: OFF
CH2 Auto tuning completion flag: ON
CH3 Auto tuning instruction: OFF
CH3 Auto tuning completion flag: ON
CH4 Auto tuning instruction: OFF
CH4 Auto tuning completion flag: ON
Set value backup instruction: ON
Set value backup instruction: OFF
CHO Auto tuning completion flag: OFF
CH1 Auto tuning instruction: OFF
CHZ2 Auto tuning instruction: OFF
CH3 Auto tuning instruction: OFF

CHA4 Auto tuning instruction: 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. ([~ 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
{MOV D50
X22
il {SET
Y12 X12
— 3= D50 HO 3 [RST
10 X1l
—)i I 1 {FROM U1 H9 D51

K4Y60

Y12

Y12

{END

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 CHL] Temperature process value
(PV) to D51 to D54.
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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 258, Section 10.2.1 (6) (e))

* Initial setting program

X20
| {PLS MO 1 Flag 0 for setting value write: ON
MO . .
f {sET M1 1 Flag 1 for setting value write: ON
M1 X10 X13 .
—tN—At +F {T0 Ut H3D Ko K1 1 CH1 Unused channel setting: Used
{10 ut H5D KO K1 1} CH2 Unused channel setting: Used
{10 Ut H7D KO K1 1 CH3 Unused channel setting: Used
{10 ut H9D Ko K1 1} CH4 Unused channel setting: Used
M1 M2 X10 X13 Y11
—IN—F i } 4t 3+ F {10 Ui H20 K2 K1 1 CH1 Input range: 2
——— 710 ut H40 K2 K1 1} CH2 Input range: 2
—— 710 ut H60 K2 K1 1 CH3 Input range: 2
—— 70 ut H80 K2 K1 1 CH4 Input range: 2
———— 710 ut H2F K20 K1 1 CH1 Control output cycle setting: 20s
——— 70 ut H4F K20 K1 1 CH2 Control output cycle setting: 20s
——— 70 ut H6F K20 K1 1 CH3 Control output cycle setting: 20s
——— 710 ut H8F K20 K1 T CH4 Control output cycle setting: 20s
CH1 Alert 1 mode setting
o vl Hoco Ki Ki ] : Upper limit input alert
CH2 Alert 1 mode setting
————— 710 Ut HODO K1 K1 L
: Upper limit input alert
———— 70 Ut HOEO K1 K1 1 CH3 Ale'.’t 1 '.“°de setting
: Upper limit input alert
CH4 Alert 1 mode setting
o vl HoFo Ki Ki ] : Upper limit input alert
M1 M2 X10 X13 Y1l CH1 Simultaneous temperature rise
pa 11 LA LA I
e it 1 £l LTO ut HZDA K Ki ] group setting: Group 1
[To Ui HoEA ki K 1 CH2 Slmulltaneous temperature rise
group setting: Group 1
CH3 Simultaneous temperature rise
—————— 710 Ut H2FA K2 K1 )
group setting: Group 2
CH4 Simultaneous temperature rise
————— 710 Ut H30A K2 K1 )
group setting: Group 2
CH1 Simultaneous temperature rise
—————— {10 ut H2DD K1 K1 T AT mode selection: Simultaneous
temperature rise AT
CH2 Simultaneous temperature rise
——— {710 u1 H2ED K1 K1 1 AT mode selection: Simultaneous
temperature rise AT
CH3 Simultaneous temperature rise
———— 710 ut H2FD K1 K1 T AT mode selection: Simultaneous
temperature rise AT
CH4 Simultaneous temperature rise
————— {10 ut H30D K1 K1 1 AT mode selection: Simultaneous
temperature rise AT
{SET Y1iB 1 Setting change instruction: ON
M1 M2 X10 X13 Y11 Y1B X1B . ) )
— +F i } HF +F { '} { } {RST Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
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CHAPTER 10 PROGRAMMING

CH1 Alert set value 1: 250°C
CH2 Alert set value 1: 300°C
CH3 Alert set value 1: 350°C
CH4 Alert set value 1: 400°C
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

* Program that executes the auto tuning and backs up the PID constants in the non-volatile memory if the

auto tuning is normally completed (The auto tuning is stopped when an alert is detected.): 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. ([_ 5 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. ([_ 7 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 (L0O2CPU)

Temperature control module (L60TCTT4)
Input module (LX42C4)

Output module (LY42NT1P)

END cover (L6EC)

X/Y00 X/Y10 X20 Y60
to to to to
X/YOF 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 I/O 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: Intelligent 16 points
« Slot 1: Input 64 points
* Slot 2: Output 64 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. ﬂ
L >
Heater operation [— i ]
input n L1H [
L1C OouT1
. . - ] ouT2
Cooling equipment j:h ouT3
operation input  — "]~ com- ouT4
2avocl' oM -
NC
r \
] | R
- . IN2 +
CH1 Input INT -
IN2 -
Cold junction CcJ NC
temperature cJ
compensation cJ NC
resistor =
IN3 +
IN4 +
IN3 - :D
IN4 ‘%"
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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

— Input Mode Selection
- Temperature Inpuk Mode

— Temperature Conkrol Mode Setting

Oukput Setting at CPU Stop Errar

_H Cutpuk Setking &k CPU Stop Error
CHL

CHz  |CLEAR

CH3 i CLEAR.

CH4 | CLEAR

Control Mode Selection

|3:Mi>< Contral (Marmal Made) ;I
Setting Change Rate Limiter Setting

ID:Temperature Rise/Temperature Drop Batch Setking ;I
Conkral Outpuk Cycle Unit Selection Setting

ID:ls Cycle ;I

Auko-setting ak Input Range Change

I 0:Disable ;I

Sampling Cycle Selection

ID:SDDms LI
Mowing Aweraging Process Sekting

ID: Enable ;I

Mowing Aweraging Process Setting is available For Product Information
140620000000000-4 or later,

(Caution)

This dialog setting is linked to the Swikch Setting of the PLC parameter.,
Default walue will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-of-range walue,

[a]4 I Cancel |

Setting value
Item
CH1 | CH2 | CH3 | CH4
Input Mode Selection Temperature Control Mode
Output Setting at CPU Stop Error | 0: CLEAR | 0: CLEAR | 0: CLEAR | 0: CLEAR
Control Mode Selection 3: Mix Control (Normal Mode)
Temperature Control
Mode Setting Setting Change Rate Limiter Setting | 0: Temperature Rise/Temperature Drop Batch Setting
| | i lecti
Con.tro Output Cycle Unit Selection 0: 1s Cydle
Setting
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 0: 500ms
Moving Averaging Process Setting 0: Enable
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(5) Contents of the initial setting

CHAPTER 10 PROGRAMMING

Item

Description

CH1

CH2

CH3

CH4

Input range

2: Thermocouple K

Range (0 to 1300°C)

Measured Temperature

2: Thermocouple K
Measured Temperature
Range (0 to 1300°C)

2: Thermocouple K
Measured Temperature
Range (0 to 1300°C)

2: Thermocouple K
Measured Temperature
Range (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 setting | 30s Os 30s 30s

Cooling method setting 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
Cooling control output cycle setting | 30s Os 30s 30s
Overlap/Dead band setting -0.3% 0.0 % 0.0 % 0.0 %

Alert 1 mode setting

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

250°C

0°C

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)
X24 Memory's PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction 8 3
L60TCTT4 (Y10 to Y1F) NN
Y18 Set value backup instruction s
=3
Y1B Setting change instruction § e
Y60 to Y6F Error code output LY42NT1P (Y60 to YOF) .3 g
[oB=]
D50 Error code >¢€
Devices where data is written b; 33
D51 CH1 Temperature process value (PV) vices w 18 written by 30
auto refresh (g =
D55 CH1 Alert definition = 8
c
M20 to M23 CHO Read completion flag CJD- o
o5
M24 to M27 CHO Write completion flag 2o
3 @
I
g2
g0
a o
o
$%
ERo)
© 3
O
o
=
Q
<
0
=
=}
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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] => [L60TCTT4] => [Parameter]

2. Click clearvslus for Gray cels | to set items unnecessary for the mode set on Switch Setting to 0.
3. Ssetthe parameter.

Control Made:Mix Contral {Mormal Mode)

Clear Yalue For Gray Cells | * Set the value of unnecessary items For control mode ko 0.

Item

CH3

CH4

=] Basic setting

Input range

------ Set value {54 setting

------ Unused channel setting

------ Conversion enablefdisable setting
[=] Control basic parameter setting

Proportional band (P}
------ settingfHeating control
proportional band setting (Ph)
Cooling proportional band (Pc)
sekking
Integral time (I} setting
Derivative kime (D) setting
Control output cycle
------ settingfHeating control oukput
cycle setting,
Control response parameter
Stop Mode Setting
------ PID continuation flag
— Control detail parameter
setting
------ Forwardfreverse action setting
Upper limit setting limiter
------ Lower limit setting limiter
Setting change rate limiter or
------ Setting change rate limiter
(Temperature rise)
Setting change rate limiter
(Temperature drop)
------ Sensor correction value setting

Set the temperature conversion system,

Temperature Range(0 to
2002

0:Used

0:Enable

3.0 %

3.0 %

2405
605

30s
0: Sl

1:Manitar
0:5kop

0:Forward Ackion
13002
o

0.0 %

0.0 %

0.00 %

Thermocouplek, Measured

|

ermocouplel, Measured
Temperature Range(0 to
o

0:Used

0:Enable

0.0 %

0.0 %

Os
Os

Os

0: Sl
0:5kop

0:Forward Ackion
o
o

0.0 %

0.0 %
0.00 %

21 Thermocouplel, Measured
Temperature Range(0 to

o
1:nused
0:Enable

3.0 %

0.0 %

2405
605

30s

0: Sl
1:Manitar

1:Reverse Action
13002
o

0.0 %

0.0 %
0.00 %

21 Thermocouplel, Measured

Temperature Range(0 to
o

1:nused

0:Enable

Set PID constants {proportional band {P), integral time (I}, derivative time {D}) and temperature set

3.0 %

0.0 %

2405
605

30s

0: Sl
1:Manitar

Set temperature measurement ranges such as upper/lower limit, for temperature adjustment control.

1:Reverse Action
13002
o

0.0 %

0.0 %
0.00 %

|=
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Setting value

Item Description
CH1 CH2 CH3 CH4
Input range the L60TC4 and the measurement

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 the target temperature value of

Set value (SV) setting PID control. 200°C 0°C 0°C 0°C
Configure this setting when the
channels where the temperature
Unused channel setting control is not performed and the 0: Used 0: Used 1: Unused 1: Unused
temperature sensor is not connected
are set to be unused.
Control output cycle
Set the pulse cycle (ON/OFF cycle) of
setting/Heating control pA vele ( yole) 30s Os 30s 30s
R the transistor output.
output cycle setting
t th thod for th li trol
Cooling method setting _Se ° mel od or- ' cooling confro 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
in the heating-cooling control.
Cooling Cf)ntl’0| output Set the p.ulse cycle (ON/OFF cycle) of 30s 0s 30s 30s
cycle setting the transistor output.
Overlap/dead band Configure th lap/dead band
verlap/dead ban onfigure the overlap/dead ban 03 % 0.0 % 0.0 % 0.0%

setting

setting.

Alert 1 mode setting

Set the alert mode.

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

Set the temperature where CHO Alert
1 (b8 of Un\G5 to Un\G8) turns on.

250°C

0°C

0°C

0°C
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(c) Auto refresh setting
Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] => [L60TCTT4] => [Auto_Refresh]

ik 0010:L60TCTT4[]-Auto_Refresh

Display Filter | Display Al &

Ttem CH1 [ CHZ |
= Transferto CPY The data of the buffer memory is transmitted bo the speci
- Error code DS
Temperature process walue (PY¥) | D51
Manipulated value

- {MV)/Heating-side manipulated
walue (Myh)

. Transistor output flag/Heating-side
transiskor oukput Flag
Alert definition 0SS
Manipulated value
{MY)/Heating-side manipulated

walue (Myh) Far another analog
module oukput

- Temperature rise judgment flag

- Set value (SY) monitor
AT Simultaneous temperature rise
parameter calculation Flag

~ Self-tuning flag
Temperature conversian
completion flag

- Process value (PY) scaling value

.. Simultaneous kemperature rise
skatus
Cooling-side manipulated valus
{Myc)

- Cooling-side transistor output flag
Cooling-side manipulated valus
{MYc) For anather analog module
output

[=

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

Setting value
CH1 CH2 CH3 CH4

Item Description

Error code An error code or alarm code is stored. | D50

The detected temperature value
where sensor correction is performed | D51 — — —
is stored.

Temperature process
value (PV)

The value is stored depending on the
detected alert.

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ Page 113, Section 7.4

Alert definition D55 — — _

(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) Execution of auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

L'®) [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]
=> [Auto Tuning...] = "L60TCTT4" =>

Auto Tuning E
Monitor Status Exgcutes auto tuning. Mode
Manitoring Settin
g Mode Change Mode
(' b Target Madule | 0010:L60TCTTS
Stop Manit
M Error Code (HEX)
Auta Tuning Execution I AUk Tuning Setting
Ikem CH1 CHZ CHE CH4
PID conkrol JPID control operation status
Process value (PY) oc oc oc oc
Sek value (5v) 200 ocC oc oc
Manipulated walue (MY)/Heating-side manipulated walue (MYh) 5.0 % 0.0 % 5.0 % -5.0 %
Caoling-side manipulated value (M) 5.0 % 0.0 % 0.0% 0.0 %
PID constant PID constank current value
Proportional band (P} setting/Heating contral proportional band setting (Fh) 3.0 % 0.0 % 3.0 % 5.0 %
Cooling-side proportional band {Pc) setting 3.0 % 0.0 % 0.0 % 0.0 %
Inteqgral time (1) setting 240 5 0s 240 s 240 s
Detivative time (D) setting B0 s Os B0 5 605
Loop disconnection detection judgment time Os Os 480 5 480 =
Auta buning execukion Executes auto buning.
#uta buning start Start | Stark | Start | Start
Auko buning skop
Status Mot executed Mot executed Nat executed Mot executed
Reesult of automatic backup of PID constant -een - -een
The time between the start and completion of suta tuning depends on the ohiject ta be contralled.
After auto tuning 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. (5 Page 258, Section 10.2.1 (6) (e))

* Program that stops the auto tuning when an alert is detected: This program is used when the module is in
the standard control (such as auto tuning, self-tuning, and error code read). ((_> Page 270, Section
10.2.2 (6) (f))

» 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). ({_ 3 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 258, Section 10.2.1 (6) (e))
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(7) Program example of when not using the parameter of an

module

(a) Devices used by a user

intelligent function

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's 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 YGF Error code output LY42NT1P (Y60 to YOF)
D50 Error code
D51 CH1 Temperature process value (PV)
D55 CH1 Alert definition
MO Flag 0 for setting value write
M1 Flag 1 for setting value write
M2 Flag 2 for setting value write
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag




1,

_|_g
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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 258, Section 10.2.1 (6) (e))

* Initial setting program

X20
— {PLs Mo Flag O for setting value write: ON
Mo - . .
— | LSET M1 Flag 1 for setting value write: ON
M1 X10 X13
— It e {10 ut H3D Ko K1 CH1 Unused channel setting: Used
{10 ut H7D K1 K1 CH3 Unused channel setting: Unused
{10 ut HOD K1 K1 CH4 Unused channel setting: Unused
M1 M2 X10 X13 Y11
— it +F I {10 ut H20 K2 K1 CH1 Input range: 2

CH1 Heating control output cycle

——— 10 u1 H2F K30 K1

setting: 30s

- 7o U1 HD2 K30 Ki CH1. Cooling control output cycle
setting: 30s

- TI70 Ul HoD3  K-3 Ki 9%135/)verlap/dead band setting
.- =U. 0

Cooling method setting: Air cooling
(cooling capacity: low)

- 7o Ul HOCO  Ki KA CH1 to CH4 Alert 1 mode setting
: Upper limit input alert

———— 10 u1 H2CF KO K1

{SET Y1B Setting change instruction: ON
1 10 13 Y11 Y1 1
I ,’\f‘lz' )S. } )jrf F { .P >S. !3 [RST Y1B Setting change instruction: OFF
{SET M2 Flag 2 for setting value write: ON
2 X10 X13 X1B
[ i | I I {T0 Ut H26 K250 K1 CH1 Alert set value 1: 250°C ——
oo
[To Ul H22 K200 K1 CH1 Set value (SV) setting: 200°C N ;
>
[RST M1 Flag 1 for setting value write: OFF % e
5 c
2]
{RST M2 Flag 2 for setting value write: OFF -c% (g
gc
33
* Program that executes the auto tuning and backs up the PID constants in the non-volatile memory if the 3=
N N . . . ]
auto tuning is normally completed (The auto tuning is stopped when an alert is detected.): This programis |52
5
used when the module is in the standard control (such as auto tuning, self-tuning, and error code read). 3=
Q
. =0
(IZ7 Page 272, Section 10.2.2 (7) (b)) 2 0
83
o8
» Program that reads the PID constants from the non-volatile memory: This program is used when the 2 3
.. . . o @
module is in the standard control (such as auto tuning, self-tuning, and error code read). ((_= Page 270, |S&
=@
Section 10.2.2 (6) (f)) e3
o
o
=
» Program that reads an error code a
]
0 S
_y] } {FROM U1 HO D50 K1 Read an error code to D50.
MoV D50 KAY60 gu\;%l:)t‘tia\t(%’rfad from an error code
X22
it [SET Y12 Error reset instruction: ON
Y1 1
— f_ﬁ/‘g_[: D50 HO ] {RST Y12 Error reset instruction: OFF
X10 X11
— { 't [FROM U1 Ho D51 K1 5;32 g,"\';) Eggfrat“re process
{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)

X/YO X/Y20  X/Y60 X/Y1000
to to to to
XIY1F  XIY5F  X/Y9F X/Y100F

=N ]

1@

i
j—-— g

Master station (Station No.0O
( ) Ethernet cable (1000BASE-T) . | 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). ([__=— Page 263, 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
Input range Measured Temperature | Measured Temperature | Measured Temperature | Measured Temperature

Range (0 to 1300°C)

Range (0 to 1300°C)

Range (0 to 1300°C)

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

1: Upper Limit Input
Alert

250°C 0°C 0°C 0°C

Alert 1 mode setting 0: Not Warning 0: Not Warning 0: Not Warning

Alert set value 1

(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..]

New Project | |

Broject Type:
|Simple Project j

E9

Cancel

i

PLC Series:

|cPU i mode) |
FLC Tvpe:
|LouoH |
Language:
|Ladder ﬂ

SINPOIN PESH B} 0} PSJOBUUOD SI SINPOJAl BU} USUAA €70
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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

[ sSet the network configuration settings in CC IE Field configuration window

Mecessary Settingl Mo Setting | Already Seb ) Setif it is needed Mo Setting [ Already Set )

Walid Module During Cther Station Access |1 vl
Skark IfO Mo,

Flease input 16-point unit (HEX) to start IiO Mo, in which module is mounted.

Initetlink Transmission Parametets

Acknowledge =Y

Assianment Routing Parameters

Assignment Image:

Group Sething, .. | Check | End | Cancel | -

3. Display the network range assignment setting window and configure the setting as follows.

O Project window => [Parameter] => [Network Parameter]

2> [Ethemet/CC IE/MELSECNET] <> [ letuork Confiaution setbngs |

+'+ Metwork Parameter - CC IE Field - Network Configuration Settings - Module MNo.: 1

Set up Metwork configuration.

Assi t Method
EgnmEE Hetho The column contents For refresh device will be changed corresponding to refresh parameter setting contents.
" PaintsStart Flease reapen the window after completing refresh parameter setting when changing refresh parameter.
& Start{End

1|Intelligent Device Station 0o00o|  0oOFF 0ooo|  ooFF
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4. Display the refresh parameter setting window and configure the setting as follows.

\@ Project window => [Parameter] => [Network Parameter]

=> [Ethernet/CC IE/MELSECNET] => | Refresh Parameters

.'; Network Parameter - CC IE Field - Refresh Parameters - Module No.: 1

Assignment Method
" PointsStart

* Start/End

Link Side PLC Side =
D, Mame | Paints Skart End Dev, Name | Paoinks Skark e
Transfer 5B SB 512 oooo 01FF H SE - 51z oo 01FF
Transfer S S 512 oooo 01FF H S - 51z oo 01FF
Transfer 1 R - 256 oooo 00FF H ® - 256 1000 10FF
Transfer 2 RY - 256 oooo 00FF H W - 256 1000 10FF
Transfer 3 R - 256 oooo 00FF H W - 256 Qo000 0000FF
Transfer 4 R - 256 oooo 0OFF H W - 256 001000 0010FF]
Transfer 5 - = -
Transfer & - = -

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] 2> [Write to PLC...]

<=
or Power OFF — ON

SINPOIN PESH B} 0} PSJOBUUOD SI SINPOJAl BU} USUAA €70

301



(7) Setting on the intelligent device station

1. Createa project on GX Works2.
Select "LCPU" for "PLC Series:" and select "LJ72GF15-T2" for "PLC Type:".

O [Project] = [New...]

Project Type:

Simple Project b

I _I Cancel |
I~ Wse Label

PLZ Series:

fLcpu -

PLZ Type:

|L72GF15-T2 -

Language:

ILadder LI

2. Display the PLC parameter setting window and configure the setting as follows.

\@ Project window => [Parameter] => [PLC Parameter] => "Communication Head Setting"

CC-Link IE Field Communication Head Parameter Setting

Communication Head Setting IPLC Mame IPLC System IPLC R&S IOpEratinn Setking |I,|’O Assignment I

—iZC-Link IE Field Mebwork Setting

Mods Orline: -

Metwork Ma, 1 {1 to 239)

Station Ma. 1 {1 ko 120)

# Cperating with skation Ma, setting of CC IE Field diagnostics
in master station when network Mo, and station Mo, are
blark in online setting.

v Held {Store in Flash ROM) PLC diagnostic error history and syskem errar
histary by POWER-OFFRESET,

3. Add the L60TCTT4 to the project on GX Works2.

L'Q) Project window => [Intelligent Function Module] = Right-click = [New Module...]

New Module X
~Module Selection
Module Type ITemperature Control Module ;I
Setting Ikem Reduckion Made
Madule Name [LeoTcTT4 | w

—Mount Position
Base [, I VI Mounted Slot Mo, [0 = acknowledge IjO Assignment

v Specify stark x¥ address | 0000 (H 1 Module Oocupy [16 painks]

—Title setting
Title

[a]4 I Cancel
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CHAPTER 10 PROGRAMMING

4. Display the L60TCTT4 Switch Setting window and configure the setting as follows.

L'®) Project window => [Intelligent Function Module] => [L60TCTT4] => [Switch Setting]

Switch Setting 0000:L60TCTT4

Input Mode Selection
" Temperature Input Mode

{ Temperature Conkrol Mode

Temperature Conkral Made Setting

Qukpuk Setking at CPU Stop Ervor

CH Oukpuk Setting at CPU Stop Error
CH1 0:CLEAR
CHz |CLEAR
CH3 | CLEAR
CH4 |(LCLEAR

Control Mode Selection

|D:Standard Conkrol ﬂ
Setting Change Rate Limiter Setting

|D:Temperature Rise/Temperature Drop Batch Setting j
Control Quktput Cycle Unit Selection Setting

|E|:ls Cyile j

Auto-setting at Input Range Change

|D:Disah|e j

Sampling Cycle Selection

|D:5E|Dms j
Moving Averaging Process Setting

|EI: Enable ﬂ

Moving Averaging Process Setting is available For Product Infarmation
140620000000000-4 or laker,

(Caution)

This dialog setting is linked to the Switch Setting of the PLC parameter,
Default walue will be shown in the dialog if the Switch Setting of the PLC
parameter contains an out-of-range value.

QK | Cancel ‘

SINPOIN PESH B} 0} PSJOBUUOD SI SINPOJAl BU} USUAA €70

Setting value
Item
CH1 | CH2 | CH3 | CH4
Input Mode Selection Temperature Control Mode
Output Setting at CPU Stop Error | 0: CLEAR | 0: CLEAR | 0: CLEAR | 0: CLEAR
Control Mode Selection 0: Standard Control
Temperature Control
Mode Setting Setting Change Rate Limiter Setting | 0: Temperature Rise/Temperature Drop Batch Setting
Control Output Cycle Unit Selecti
on.ro utput Cycle Unit Selection 0: 1s Cycle
Setting
Auto-setting at Input Range Change 0: Disable
Sampling Cycle Selection 0: 500ms
Moving Averaging Process Setting 0: Enable
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5. Display the L60TCTT4 initial setting window, click clear value for Gray Cels |, and configure the setting as

follows.

O Project window => [Intelligent Function Module] = [L60TCTT4] => [Parameter]

Control Mode:Standard Control Clear Value For Gray Cells | * Set the value of unnecessary ikems For control mode ko 0,
Ikem CH1 CH2 CH3 _H4 -
-| Basic setting 1. 1
g GETER 2:Thermocouplek Measured s Thermocouplek, Measured 2:Thermocouplek Measured 2:Thermacouplek Measured
Termperature Range(0 to 1300 ) Temperature RangeiD to 1300 C) Terperature Range(d to 1300 <) Temperature Range(0 to 1300 C)
Sef value (54 setking 200 ocC oc o
Unused channel setting 0:Used 0:Used 0:Used 0:Used
Conversion enablefdisable setting | 1:Disable 1:Disable 1:Disable 1:Disable
-| Control basic parameter setting Set PID constants (proportional band (P}, integral time (I}, derivative time {D)} and temperature set value {set value:
Proportional band ()
setting/Heating control 3.0 % 3.0 % 3.0 % 3.0 % 0
proportional band setting {Ph)
f;tc't::gg proportional band (Fe) ™ S 3.0% 3.0% 3.0%
Integral time (I} setting 240 5 240 5 240 5 240 5
Deerivative time (D) setting 605 &0 s &0 5 &0 s
Contral output cycle
setting/Heating control output 305 305 305 305
cycle setting.
Control response parameter 0: Sl 0: Sl 05l 025l
Stop Mode Setting 1:Manitor 1:Monitor 1:Monitaor 1:Monitor
PID continuation flag 0:5kap
= E::;::ng Gl peremer Set temperature measurement ranges such as upper /lower limit, for temperature adjustment control.
Forward/reverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 400 C 1300 13002 1300 C
Lawwer limit setting limiter 0 o 0oc o
Setting change rate limiter ar
Setting change rate limiter 0.0 % 0.0 % 0.0 % 0.0 %
(Temperature rise}
(Sféﬂ;%f:ti':ged:zﬁ Ly 0.0% 0.0% 0.0 % 0.0%
Sensor correction value setting 0,00 % 0,00 % 0,00 % 0,00 % b
Set the temperature conversion system,
Setting value
Item Description
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
Set the temperature sensor used for
Measured Measured Measured Measured
Input range the L60TC4 and the measurement

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 the target temperature value of

Set value (SV) setti 200°C 0°C 0°C 0°C
et value (SV) setting PID control.
Configure this setting when the
channels where the temperature
Unused channel setting | control is not performed and the 0: Used 1: Unused 1: Unused 1: Unused
temperature sensor is not
connected are set to be unused.
l.Jp.per limit setting Set the upper limit of the set value 400°C 1300°C 1300°C 1300°C
limiter (SV).
Lower limit setting Set the lower limit of the set value 0°C 0°C 0°C 0°C

limiter

(SV).

Alert 1 mode setting

Set the alert mode.

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

Set the temperature where CHO
Alert 1 (b8 of Un\G5 to Un\G8) turns
on.

250°C
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6. Display the L60TCTT4 auto refresh setting window and configure the setting as follows.

L'®) Project window => [Intelligent Function Module] = [L60TCTT4] => Right-click = [Auto_Refresh]

0000:L 60TCTT4[]-Auto_Refresh

Display Filter  |Display &l h

Item CH1 H2 CH3 CH4

= Fransfer o CPLF :The data of the buffer memory is transmitted to the specified device,

Error code W1050

Temperature process value (PW) | W1051

Manipulated value

(MY)fHeating-side manipulated

value (Mvh)

Transistor output FlagfHeating-side

transistar output Flag

Alert definition W1055

Manipulated value

(MY)fHeating-side manipulated

N

value (M) For another analog
module output

Temperature rise judgment flag
et value (SY) monitor

AT Simultaneous temperature rise
parameter calculation flag
Self-tuning Flag

Temperature conversion
completion flag

Process value (PY) scaling value
Simultaneous temperature rise
status

Cooling-side manipulated value
(M)

Cooling-side transistar output Flag
Cooling-side manipulated value
{Mc) for another analog module:
output

Latest address of error history

|=

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

Setting value
CH1 CH2 CH3 CH4

Item Description

Error code An error code or alarm code is W1050
stored.

The detected temperature value
where sensor correction is W1051 — — —
performed is stored.

Temperature process
value (PV)

The value is stored depending on

Alert definiti
ert definition the detected alert.

W1055 — — —

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ 7 Page 113, Section 7.4

7. Write the set parameter to the head module. Then reset the head module or turn off and on the
power supply.

SINPOIN PESH B} 0} PSJOBUUOD SI SINPOJAl BU} USUAA €70

O [Online] > [Write to PLC...]

-

. (D)) or Power OFF—ON

305



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 le

Monitor Status Executes auto tuning. Mode

o E Setting Mode Q
‘ 0000:LEOTCTTH J Change Mode

Target Maodule |

m Shop Monitar Error Code (HEX)

= |

Auto Tuning Execution 1 Auto Tuning Setking ]

Item CH1 CHZ CHE CH4
PID control JPID control operation status
Process value (PV) oc oc oc oc
Set value (5) 200 oc ocC oc
Manipulated walue (V) Heating-side manipulated value (MYh) 5.0% -5.0 % -5.0 % -5.0%
Cooling-side manipulated walue (MYc) 0.0% 0.0 % 0.0 % 0.0%
F1ID constant PID constant current value
Proportional band {F} setting/Heating control proportional band setting (PR) 3.0 % 5.0 % 3.0 % 3.0 %
Cooling-side proportional band {Pc) setting 0.0 % 0.0 % 0.0 % 0.0 %
Inteqgral time (1) setting 240 s 240 s 240 s 240 s
Detivative time (D) setting [ 605 B0s [
Loop disconnection detection judgment: time 480 5 480 = 480 s 40 5
Auka buning execution Executes auto buning.
Auta buning start Start | Start | Start | Start
Auba buning stop Stop Stop Stop Stop
Status MNat executed Mot executed Mok executed Nat executed
FReesult of automatic backup of PID constant - -een -een -

The time between the start and completion of auta tuning depends on the object ta be contralled.
After auto tuning starts, this window can be closed.

(a) Devices used by a user

Device Description
X22 Error code reset instruction
X23 Operation mode setting instruction LX42C4 (X20 to X5F)
X24 Memory's 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's 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
W1051 CH1 Temperature process value (PV) :li\SiZ?r:V;ere data s written by
W1055 CH1 Alert definition
SB49 Data link status (own station)
SWBO0.0 Data link status (each station) (station number 1)
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(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

SBA?Q sw/g?,o.o MG NO Mo Check the data Iink*status
of the head module™.

NO MO
T
*1 Add the following MCR instruction to the end of the program.

| {MCR NO ]{

* Program that changes the setting/operation mode
X23 Y1008 V1001 Change to the setting mode or
! w7 the operation mode.
* Program that stops the auto tuning when an alert is detected
W10558  X1000 Y1004  X1004 o )
}—( } i} i } i } {RST Y1004 ]{CH1 Auto tuning instruction: OFF

* Program that reads the PID constants from the non-volatile memory

X24 X1000 Y100B Y1008 '
I 1 ya [MOVP  Ki D9 CH1 Memory's PID constants read

NE

instruction: Requested
{SET M300

M300
—M————{zP.REMTO “J1” K1 K1 HO H3E D9 K1 M310

M310 M311
— | F {SET M301

M301 M3 M303 M304
— ? }?2 }? }5} {seT M302

M302 M303 Read Memory's PID constants read/write

— ——3F—F——{ZREMFR"J1” K2 K1 HO H1F D10 K1 M312 completion flag to D10.

{SET M303

SINPOIN PESH B} 0} PSJOBUUOD SI SINPOJAl BU} USUAA €70

M312 M313
— } +F [RST M302
- CH1 Memory's PID constants read
LRST M303 instruction: Not requested
D10.0
— | {SET M304
M304
M {MOV KO D11
{SET M305
M305
—{———1{zP.REMTO “J1” K3 K1 HO H3E D11 K1 M314
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* Program that reads an error code

{mov

W1050

Y1002 X1002
— —f—1=

W1050

HO

[

{SET

{RST

{MCR

K4Y60

Y1002

Y1002

NO

{END

Output an error code to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF



CHAPTER 11 TROUBLESHOOTING

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)
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
5 1. Connect GX Works2 to the CPU module

to display the "System Monitor" window.

\Q [Diagnostics] = [System Monitor...]

Operationto Selected Hodude
i Black sot [ cu Model  L02CeU

Diagnostics Eror History Detal

Block Informabon List Hodue Information st (Main lock)

Poer | N
Sock vacle|  Blockame | EC0r | NmberOf ot
A Wainblock Bt 1

Block- 0 [Networkna or
b OF Total_| || status | B9 Series| ModelNome | Point R
S eower - -
A e L wou

rrrrr

Buooyss|gnou] alojeg L'LL

print Product Information st | System Error Hstory close

2. After confirming that an error is displayed
on the L60TC4, select the L60TC4 and

click Detailed Information | |

If an error LED is ON on a module other than
the L60TCA4, refer to the user's manual for
the module and take corrective action.

(To the next page)
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Module’s Detailed Information

(From the previous page)

\

Maritor Stabus
m Lerkarng

(x
- Madule
Model Mame LearcTT4
1JO Address 0010
Mot Position HMain black 0th slot

Praduct Information
Production Number

[130410000000000-A

i~ Madule Information

Madule Access Possibls
Stabus of External Power Supply -

Fuse Blown Status =
Status of 10 Address Werify \Agree
1O Clear | Hold Setting =
Hoise Filter Setting k-
Input Type =

Remoke Password Setting Skatus -

~Error Information

Lakest Error Cade

Update Errar History |

Error and Solution

[zes

Error Clear

Clear Error Histary

| o, Error Code:

Conterts: | The setting of the upperflawer limit value output liviter or the

upper/lower limit setting Iriter is mvalid,

1 0285
2 0392
3 0285

Display Format
& Hex
" DEC

solution: | Set the value where the upper limit value is greater than the

e limit walue,

he bottom line.

he errar histary is sequentially displayed from
nold error. The latest error s displayed at

Stop Moritor

Clase

310

Click Detai=d InFDrmc‘-ti°n| to open the "Module's Detailed
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 ([__3  Page 311, Section 11.3)
« Checks using input signals (E? Page 313, Section 11.4)
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11.3 cChecks Using LEDs

This section describes troubleshooting using LEDs.

11.3.1  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.

Calculate the current consumption of the installed CPU module, /O module, and

Is th ity of I dul h?
s the capacily of power Supply module enoug intelligent function module to check whether power supply capacity is sufficient.

* Reset the CPU module or turn on the power supply again.

Has a watchdog timer error occurred?

g - Replace the L60TC4.
Is the intelligent function module switch setting value outside the Set the switch setting value of the intelligent function module to the value within the
setting range? setting range.

11 .3.2 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 Set the switch setting value of the intelligent function module to the value within the
range? setting range.

Is the cold junction temperature compensation resistor disconnected

or loose? (The L6OTCTT4 and LGOTCTT4BW only) Properly connect the cold junction temperature compensation resistor.

A hardware failure occurred in the L60TC4.

Others
Please consult your local Mitsubishi representative.
(2) When flashing Py
=
Check Item Action 3
(2]
Has an error occurred? Check the error code list (3 Page 316, Section 11.6) and take actions described. S
a
pl
m
)
(2]

10 suin} 1o saysely 37 NN @Yl UBUM L'E L}
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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. ((__5 _ Page 337, 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. (E/\? Page 346,
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). (__5 _ Page 375, 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

* Reset the CPU module or turn on the power supply again.

H tchdog ti d?
as a watchdog timer error occurre: « 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 316, Section 11.6) and take actions described.

11.4.3 When Hardware error flag (Xn3) is on

Check Iltem Action

Is the cold junction temperature compensation resistor disconnected

or loose? (The LOTCTT4 and LEOTCTT4BW only) Properly connect the cold junction temperature compensation resistor.

A hardware failure occurred in the L60TC4.

Others
Please consult your local Mitsubishi representative.

11.44 When the auto tuning does not start (CH1 to CH4 Auto tuning
status (Xn4 to Xn7) does not turn on)

Check Item Action

Refer to the "Auto tuning function" section (G Page 140, Section 8.2.7) and

Have the auto tuning start conditions been met?
confirm that all conditions have been met.

s|eubis jndu| Buisn s»98YD v L

Check the conditions that signify an abnormal end for auto tuning (Ei? Page 149,
Has auto tuning ended abnormally? 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.

uo uin} jou ssop (oux) Bel} AQVIY SINPON USYM L ¥ L1
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11.4.5 When the auto tuning does not complete (CH1 to CH4 Auto
tuning status (Xn4 to Xn7) stays on and does not turn off)

Check Item

Action

Are b4 to b7 of Memory's 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 377, Appendix 2 (37))
To back up the setting, turn off and on Set value backup instruction (Yn8).

Is CHO Memory's PID constants read instruction (Un\G62, Un\G94,
Un\G126, Un\G158) set to Requested (1)?

Set CHO Memory's PID constants read instruction (Un\G62, Un\G94, Un\G126,
Un\G158) to Not requested (0). (Ei? Page 376, 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 (CH1 to CH4 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 (E? Page 172, 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 (E? Page 180,
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

When Back-up of the set value fail flag (XnA) is on

Check Item

Action

Has a backup to non-volatile memory failed?

Has reading data from 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
representative.

11.4.8 When CH1 to CH4 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. ((__3 _Page 337, Appendix 2 (3))
* Correct the alert set value. (@ Page 356, Appendix 2 (18))

Has a disconnection been detected?

» Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate corrective
action. ((__5 _Page 337, 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

« Check the thermocouple wiring resistance value and check whether a difference in

the temperatures was caused by the wiring resistance. (@ Page 39, Section

Is the thermocouple wiring resistance value too high? 3.22 (1)
« Use the sensor correction function to correct the difference in the temperatures

caused by the wiring resistance. (F:_?D Page 223, Section 8.3.3 (1))

woydwAg Aq Bunooyss|qnol] G'LL

Jewouge si (Ad) anjea ssadoid ainjesadwa) 8y USUAA LG L L
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11.6

Lists of Error Codes

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

+ Check that the terminal block or the cold
junction temperature compensation
resistor is not disconnected or loose.

0001H Hardware error The operation varies depending on the symptom.
w peration varies depending yme « Replace the L60TCA.

* Please consult your local Mitsubishi
representative.

* The data written is retained.
. . . » Return the value to 0 and turn off, on,
. . ) » When data is written to multiple system areas, the ; .
“ Data (other than 0) is being written . and off Error reset instruction (Yn2).
OoOo2H “ address with the smallest number of the buffer Delete th that is writing data &
to the system area *. memory area where an error was detected is elete the program that Is writing data to
5 the system area.
stored.

» Follow the instructions below for error
reset. Change the mode to the setting
mode. Set the correct value and turn off,

) ) ] . . The data written is retained. on, and off Setting change instruction
Data is being written in the Wh - . (YnB). Turn off, on, and off Error reset
. “ . en data is written to multiple system areas, the _ .
o operation mode “ to the area . instruction (Yn2).
Ooos3H . . address with the smallest number of the buffer o .
where data can be written only in . « If switching from the operation mode to
memory area where an error was detected is .
the setting mode"3. 5 the setting mode, check that PID
stored. 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, the control is
o Data out of the setting range is performed with the upper limit value/lower limit value. Setd ithin th
0oo4H being written. * When data is written to multiple system areas, the ot data within the range.
address with the smallest number of the buffer
memory area where an error was detected is
stored.”
* The data written is retained.
. . * The control is performed with the upper/lower limit
The setting of the upper/lower limit s .
L value within the setting range. . .
o value output limiter or the . . : Set the value where the upper limit value is
OoosH A limit setting limiter is * When data is written to multiple system areas, the reater than the lower limit value
upperflower fimi ing fimiter| address with the smallest number of the buffer 9 wer limit value.
invalid. )
memory area where an error was detected is
stored.”
* The data written is ignored.
The setting value is being changed | - The setting value cannot be changed until the error is
. i 9 R g R 9 9 9 After turning off, on, and off Error reset
oooeH™ while Default setting registration cleared. instruction (Yn2), change the setting value
instruction (Yn9) was on. * The content of Error code (Un\G0) does not change ' 9 9 '
even if another write error occurs.
* The data written is retained. o .
* The control is performed with the data of before the * Enter the temperature within the input
. range.
satting. Set the val that th t
* When data is written to multiple system areas, the e. e va U?S S0 thatthe sensor two-
. . address with the smallest number of the buffer point cgrrectlon offset value (measured
o The sensor two-point correction ) value) is smaller than the sensor two-
Oooog7H memory area where an error was detected is

setting is invalid.

stored.”

If both the offset value and gain value are within the
input range and the offset value is greater than or
equal to the gain value, the gain value address is
stored in Error occurrence address.

point correction gain value (measured
value) and the sensor two-point
correction offset value (corrected value)
is smaller than the sensor two-point
correction gain value (corrected value).
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Error
code Cause Operation at error occurrence Action
(hexadecimal)
« The data written is retained.
The set values meet one of the « the address with the smallest number of the buffer Set the values that meet the following
following conditions. memory area where an error was detected is used as | conditions.
« Process alarm upper upper limit the address where the error occurred. « Process alarm upper upper limit value >
" value < Upper lower limit value * The control is performed with the data of before the Upper lower limit value
DonsH * Process alarm upper lower limit setting. * Process alarm upper lower limit value >
value < Lower upper limit value * When data is written to multiple system areas, the Lower upper limit value
« Process alarm lower upper limit address with the smallest number of the buffer « Process alarm lower upper limit value >
value < Lower lower limit value memory area where an error was detected is Lower lower limit value
stored.™
An alarm has occurred.
O0O0AH

Refer to the alarm code list (E\/? Page 319, Section 11.7.

» The set value cannot be changed until the control
mode is determined.

* When the setting under "Control Mode Selection" was
changed: All parameters are overwritten with

A set value discrepancy error
occurred.
The current set value is different

defaults.
from the set value backed up in
) valu up! * When the setting under "Control Output Cycle Unit
non-volatile memory because one ) o .
OOEH® of the following settings on Switch Selection Setting" was changed: Settings are Turn off, on, and off Set value backup
0 overwritten with defaults for "Control Output Cycle instruction (Yn8).

Setting has been changed.
« Control Mode Selection
 Control Output Cycle Unit

Selection Setting
» Sampling Cycle Selection

Setting", "Heating Control Output Cycle Setting", and
"Cooling Control Output Cycle Setting"; other settings
are overwritten with backed up values.

* When the setting under "Sampling Cycle Selection"
was changed: All parameters are overwritten with
defaults.

Values set in the intelligent function
000FH module switch setting are those
outside the setting range.

The RUN LED turns off, the ERR.LED turns on, and the | Set the correct values on the intelligent
module does not operate. function module switch setting.

*1 The address where the error occurred is stored in OOOH.
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 47, 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 47, 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 Example: When an error occurs in CH1 Alert 1 mode setting (Un\G192) and CH1 Alert 2 mode setting (Un\G193), 0COH
(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.

0o O 0O Ej

b15b14b13b12ib11 b10 b9 b8'b7 b6 b5 b4ib3 b2 b1 b0

l
%—J
Fixed to 0 F|xed to0 leed to0 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
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® When a value outside the setting range is written in the following buffer memory areas while in setting mode, the error
code 4H is stored. Switching to operation mode without error reset changes the error code to 3H. If this happens, take the
corrective action for error code 3H.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
Input range Un\G32 Un\G64 Un\G96 Un\G128 Page 346, Appendix 2 (12)
Alert 1 mode setting uUn\G192 Un\G208 Un\G224 Un\G240
Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 385, Appendix 2 (52)
Alert 3 mode setting un\G194 un\G210 uUn\G226 un\G242
Alert 4 mode setting Un\G195 un\G211 un\G227 Un\G243

@® Error code priorities are as described below.

Priority
1F <—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\GO). 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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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 [ [ [ 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" (1H) to "1001" (9H) or "1011" (BH) to "1111" (FH), an error occurs. When an error
occurs, refer to the error code list ((_ 5 Page 316, Section 11.6).

Alarm
code
(hexadeci Cause Operation at alarm occurrence Action
mal)*1
The temperature process value » The ALM LED flashes. When Error reset instruction (Yn2) is turned OFF — ON —
« CHO Alert occurrence flag (XnC to XnF) | OFF after the temperature process value (PV) has returned
(PV) has exceeded the temperature s
010AH measurement range that was set as turns on. to the value within the temperature measurement range,
the input range. « CHO Input range upper limit (b0 of Error code (Un\GO) is cleared to 0.
Un\G5 to Un\G8) turns on. The following flags and buffer memory bits that turn on
when an alarm occurs turn off automatically when the
The temperature process value * The ALM LED flashes. temperature process value (PV) has returned to the value
(PV) is below the temperature + CHO Alert occurrence flag (XnC to XnF) | within the temperature measurement range.
020AH measurement range that was set as turns on. - * CHO Alert occurrence flag (XnC to XnF)
the input range. ’ Sr\gngutj;?ggiljrwnzr;?n (b1 of * The applicable bit (EJ Page 337, Appendix 2 (3)) of
CHO Alert definition (Un\G5 to Un\G8)
» The ALM LED flashes.
A loop disconnection has been « CHO Alert occurrence flag (XnC to XnF)
030AH detected. turns on.
+ CHO Loop disconnection detection (b13 | \when Error reset instruction (Yn2) is turned OFF — ON —
of Un\G5 to Un\G8) turns on. OFF after a current error due to a disconnection or output-
« The HBA LED turns on. off is restored, Error code (Un\GO) is cleared to 0.
) ) - CHO Alert occurrence flag (XnC to XnF) | The following flags and buffer memory bits that turn on
040AH A heater disconnection has been turns on. when an alarm occurs turn off automatically when the
detected. « CHO Heater disconnection detection current error due to disconnection or output-off is restored.
(b12 of Un\G5 to Un\G8) turns on. » CHO Alert occurrence flag (XnC to XnF)
- The HBA LED turns on. - The applicable bit (> Page 337, Appendix 2 (3)) of
) + CHO Alert occurrence flag (XnC to XnF) CHO Alert definition (Un\G5 to Un\G8)
A current error at an output off-time
050AH has been detected. turns on.
« CHO Output off-time current error (b14
of Un\G5 to Un\G8) turns on.
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Alarm

code . Cause Operation at alarm occurrence Action
(hexadeci
mal)*1
» The ALM LED turns on.
« CHO Alert occurrence flag (XnC to XnF)
060AH Alert 1 has occurred. turns on.
« CHO Alert 1 (b8 of Un\G5 to Un\G8)
turns on.
* The ALM LED turns on. When Error reset instruction (Yn2) is turned OFF — ON —
+ CHO Alert occurrence flag (XnC to XnF) | OFF after the temperature process value (PV) is restored
070AH Alert 2 has occurred. turns on. from alert status, Error code (Un\GO0) is cleared to 0.
+ CHO Alert 2 (b9 of Un\G5 to Un\G8) The following flags and buffer memory bits that turn on
turns on. when an alarm occurs turn off automatically when the
« The ALM LED turns on. temperature process value (PV) is restored from alert
+ CHO Alert occurrence flag (XnC to XnF) status.
080AH Alert 3 has occurred. turns on. * CHO Alert accurrence flag (XnC to XnF)
« CHO Alert 3 (b10 of Un\G5 to Un\G8) * The applicable bit (@ Page 337, Appendix 2 (3)) of
turns on. CHO Alert definition (Un\G5 to Un\G8)
* The ALM LED turns on.
» CHO Alert occurrence flag (XnC to XnF)
090AH Alert 4 has occurred. turns on.
« CHO Alert 4 (b11 of Un\G5 to Un\G8)
turns on.
* The ALM LED turns on.
. » CHO Alert occurrence flag (XnC to XnF)
A process alarm upper limit alert
O0AoAH has occurred. turns on.
+ CHO Process alarm upper limit alert (b2
of Un\G5 to Un\G8) turns on.
* The ALM LED turns on. When Error reset instruction (Yn2) is turned OFF — ON —
e « CHO Alert occurrence flag (XnC to XnF) | OFF after the temperature process value (PV) is restored
A process alarm lower limit alert has .
0BoAH ocaurred. turns on. from alert status, Error code (Un\GO) is cleared to 0.
+ CHO Process alarm upper limit alert (b3 | The following flags and buffer memory bits that turn on
of Un\G5 to Un\G8) turns on. when an alarm occurs turn off automatically when the
« The ALM LED turns on. temperature process value (PV) is restored from alert
A rate alarm upner limit alert has « CHO Alert occurrence flag (XnC to XnF) s'tatus.
0CoAH PP turns on. CHO Alert occurrence flag (XnC to XnF)
occurred. . . ) )
« CHO Rate alarm upper limit alert (b4 of * The applicable bit (@ Page 337, Appendix 2 (3)) of
Un\G5 to Un\G8) turns on. CHO Alert definition (Un\G5 to Un\G8)
* The ALM LED turns on.
. + CHO Alert occurrence flag (XnC to XnF)
A rate alarm lower limit alert has
0DoAH turns on.

been occurred.

» CHO Process alarm upper limit alert (b5
of Un\G5 to Un\G8) turns on.
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« The error code is always given priority over the alarm code for being stored in Error code (Un\GO0). 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. 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).

Priority
High 010AH, 020AH, 030AH, 040AH, 050AH
0
060AH, 070AH, 0800AH, 090AH,
0
Low OAOAH, 0BOAH, 0COAH, ODOAH

1817 8poQ Wuely L' L

321



11.8 cCheck 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 = Detaied Information |

(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  updateEnar History | to display the content shown under Latest Error Code as No.1.)

Module's Detailed Information _|

Monitor Status Module
Manitaring Model Hame LEOTCTT4
1} Address ooin
TMount Position Main block Oth slot
& Product Information 1304100000000@ Function version
Production Humber F=-

Module Information
Module Access Possible

Stakus of External Power Supply -

Product information

Fuse Blown Status -
Stakus of [0 Address Yerify Agree
Ijo Clear | Hold Setting =
Muoise Filter Setting

Input Type

Tnformation || | Femote Password Setting Status -

Error Infarmation

Error and Solution
Latest Error Code Update Error Histary

‘ 0268 Contents: | The setting of the upper flaver limit value autput limiter or the
Clear Error History upperflower limit sekting limiter is invalid,
Error Clear

Mo, Error Code
n 1 0ZES
Display Format 3 P
& HEX 3 0ZES Solution: | Set the value where the upper limit value is greater than the
lowse lirnit walue,
" DEC

The errat history is sequentially displayed fram
an ald error. The latest error is displayed at
the bottom line.

Stop Monitar Close
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(3) Hardware information

On the "Module's Detailed Information" window, click  myw nfarmation |.

(a) H/W LED information
The following information is displayed.

Item Value Condition for 0001H
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 1is on
CHO ALM2 Alert 2 is on
CHO ALM3 « 0000H: off Alert 3 is on
CHO ALM4 * 0001H: on Alert 4 is on
CHO LBA A loop disconnection has been detected
Either of the following has been detected. (the
CHO HBA L60TCTT4|?W and L§OTCRT4BW only)
* Heater disconnection
* Output off-time current error
H/W ERR A hardware error has occurred

SNJEIS 010971 8UI ¥08UD 8L L
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(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
Switch 3:

« Setting change rate limiter setting

« Control output cycle unit selection setting
« Auto-setting at input range change

» Sampling cycle selection

« Moving averaging process setting

E? Refer to Page 108, Section 7.2
SW3

H/MW Information E]

Monitor Skatus ——————————  ~Module
Product
m [ Woritaring Madel Name: L60TCTT4 Ioformtinn [130410000000000-5
—Display Format
@Y O DEC
—Hw LED Information —HwW S Information
Item [ value Ttem [ value Ttem [ value Ttem [ value
RLIM [u[u]u}} HOLDJCLR. oog
DATA ERR. [u[u]u}} Hj' ERR. oog CTRL MODE oog
ZH1 RLIM oog ZH3 RLM oog SW3 oog
CH1 ALM1 oog CH3 ALM1 oog - oog
CH1 ALMZ oog CH3 ALMZ oog - o000
CH1 ALM3 oog CH3 ALM3 oog
CH1 ALM4 oog CH3 ALM4 oog
“H1 LEA o000 “H3 LEA o000
ZHZ RLM oog H4 RLIM oog
CHZ ALM1 oog ZH4 ALM1 oog
CHZ ALMZ oog CH4 ALMZ oog
CHZ ALM3 oog CH4 ALM3 oog
CHZ ALM4 oog CH4 ALM4 oog
CHZ LEA o000 “H4 LEA o000
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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  Inputsignal

(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 I/O number of the
L60TC4 is set to 10.)

Write

instruction
X10
F {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.)

leubis ndu) |-} xipuaddy

sfeubis O/l Jo silejeq | 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 L. L.
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 processin90 During mode shift processing 0

Ly

***** > 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 337, Appendix 2 (3)

+ PID control: [ Page 133, Section 8.2.3 (6)

+ Alert judgment: [~ 5 Page 163, 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)
(_7 Page 326, 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 334,
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.

ON
OFF "| "{

Error code OH >< Error code >< OH

(Un\GO)

Error occurrence flag (Xn2)

Error reset instruction (Yn2) OFF },/'

fffff » Executed by the L60TC4

(4) Hardware error flag (Xn3)

This flag turns on when hardware error occurs in the L60TC4.

leubis ndu) |-} xipuaddy

sfeubis O/l Jo silejeq | xipuaddy
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(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
Channel Heating-cooli ON/OFF status
Standard control el Mix control
control
CH1 Xn4 Xn4 Xn4
CH2 Xn5 Xn5 Xn5'2 ON: The auto tuning/self-tuning is being performed.
- OFF: The auto tuning/self-tuning has not been executed

CH3 Xn6 Xn6 Xn6 or is completed.

CH4 Xn7 Xn7"1 Xn7

*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to the
following. ([(__= Page 127, Section 8.2.1 (3))
*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to the following.

(CZ = Page 127, Section 8.2.1 (3))

(a) Execution of auto tuning

To perform auto tuning, turn CHO Auto tuning instruction (Yn4 to Yn7) on from off.
This signal is on during auto tuning, and automatically turns off at the completion of the auto tuning.

ON

CHO Auto tuning instruction _OFF | v
(Yn4 to Yn7)

“ . .
CHO Auto tuning status OFF LA S
(Xn4 to Xn7)

—> Executed in a program
fffff » Executed by the L60TC4

For details on the auto tuning function, refer to the following.
[~ Page 140, Section 8.2.7

(b) Self-tuning
This signal turns on when self-tuning starts. The 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 398,
Appendix 2 (73)) Self-tuning can be executed only in the standard control.
For details on the self-tuning function, refer to the following.

[ 7 Page 172, Section 8.2.15



(6)

(7)

APPENDICES

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
Set value backup instruction opg ~ "
(Yn8) Y
’ \
Execution status of Before write to 3,/ During write to Completion of write to
Non-volatile memory memory N ,memory
memory write /" ON) !
{
\ \
Back-up of the setvalue  ofp > g

completion flag (Xn8)

— Executed in a program
77777 » Executed by the L60TC4

For details on the data writing to the non-volatile memory, refer to the following.
[ 5 Page 235, Section 8.3.5

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.

Default setting registration instruction

(Yn9) OFF 7 (’
l

Default value

\
T
|
[]
1
value '
\

; \
Buffer memory User setting N 9{\\
AN

\
v \

NN M\

Default value write completion flag OFF

(Xn9) During default setting
registration

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

(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.

[ > 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 A
Set value backup instruction OFF (: )
(Yn8) During write  QNJ_
Back-up of the set value to memory :{ >
completion flag (Xn8) OFF ON| 2
Back-up of the set OFF \‘
value fail flag (XnA) During write \
to memory Error detection of write to memory

—» Executed in a program
fffff » Executed by the L60TC4

This flag turns off when Set value backup instruction (Yn8) is turned on from off to compllete the data writing to
the non-volatile memory properly.
For details on the data writing to the non-volatile memory, refer to the following.

[ 5 Page 235, Section 8.3.5

Point/’

When the error of the data read from the non-volatile memory is detected at the power-on, Back-up of the set value fail flag
(XnA) turns on and the L60TC4 operates with the default value. In this case, turn Set value backup instruction (Yn8) on from
off to complete the data writing to the non-volatile memory properly. When the writing fails, the possible cause is a hardware
failure. Please consult your local Mitsubishi representative.

(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 OFF [~
(vnB) L on
Setting change OFF . Soo_ l

completion flag
(XnB)

—> Executed in a program
————— » 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.

[ Page 163, Section 8.2.11 (6)
The following table lists the particular flag and buffer memory addresses of alert definitions for each channel.

CHO Alert definition (buffer memory
Channel Alert occurrence flag ON/OFF status
address)(_ = Page 337, Appendix 2 (3))
CH1 XnC Un\G5
CH2 XnD OFF: An alert does not Un\G6
occur.
CH3 XnE ON: An alert occurs. un\G7
CH4 XnF Un\G8
Time chart for CH1
ON
A
OFF PR 4
CH?1 Alert occurrence flag -
(XnC) '
CH1 Alert definition : "
(Un\G5) 0 ><Detected alert definition

fffff » Executed by the L60TC4

leubis ndu) |-} xipuaddy
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Output 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: OOO3H) 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 346, Appendix 2 (12)
Resolution of th ipulated value f tput with anoth |
esolution of the manipulated value for output with another analog Un\G181 Page 383, Appendix 2 (48)
module
CHO Alert 1 mode setting un\G192 Un\G208 Un\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 385, Appendix 2 (52)
CHO Alert 3 mode setting Un\G194 Un\G210 Un\G226 Un\G242
CHO Alert 4 mode setting uUn\G195 un\G211 un\G227 Un\G243
CHO Process alarm alert output enable/disable setting Un\G196 un\G212 Un\G228 Un\G244 Page 386, Appendix 2 (53)
CHO Process alarm lower lower limit value uUn\G197 Un\G213 Un\G229 Un\G245
CHO Process alarm lower upper limit value Un\G198 uUn\G214 Un\G230 Un\G246
Page 387, 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 Un\G200 uUn\G216 Un\G232 Un\G248
CHO Rate alarm alert output enable/disable setting Un\G201 Un\G217 uUn\G233 Un\G249 Page 388, Appendix 2 (55)
CHO Rate alarm alert detection cycle Un\G202 Un\G218 uUn\G234 Un\G250 Page 388, Appendix 2 (56)
CHO Rate alarm upper limit value Un\G203 Un\G219 Un\G235 Un\G251
Page 389, Appendix 2 (57)
CHO Rate alarm lower limit value Un\G204 Un\G220 Un\G236 Un\G252
CTO CT selection Un\G272 to Un\G279 (set for each current sensor (CT)) Page 391, Appendix 2 (60)
CHO Sensor two-point correction offset value (measured value) Un\G544 Un\G576 Un\G608 Un\G640 Page 393, Appendix 2 (63)
CHO Sensor two-point correction offset value (corrected value) Un\G545 uUn\G577 Un\G609 Un\G641 Page 393, Appendix 2 (64)
CHO Sensor two-point correction gain value (measured value) Un\G546 Un\G578 Un\G610 uUn\G642 Page 394, Appendix 2 (65)
CHO Sensor two-point correction gain value (corrected value) Un\G547 Un\G579 uUn\G611 uUn\G643 Page 394, Appendix 2 (66)
CHO Sensor two-point correction offset latch request Un\G548 Un\G580 un\G612 Un\G644 Page 395, Appendix 2 (67)
CHO Sensor two-point correction gain latch request Un\G550 Un\G582 Un\G614 Un\G646 Page 396, Appendix 2 (69)
Conversion enable/disable setting Un\G693 Page 401, Appendix 2 (76)
CHO Number of moving averaging Un\G698 Un\G699 Un\G700 Un\G701 Page 402, Appendix 2 (78)
Cooling method setting uUn\G719 Page 403, Appendix 2 (79)
CHO Process value (PV) scaling function enable/disable setting Un\G725 Un\G741 Un\G757 Un\G773 Page 404, Appendix 2 (82)
CHO Process value (PV) scaling lower limit value Un\G726 un\G742 Un\G758 Un\G774
Page 405, Appendix 2 (83)
CHO Process value (PV) scaling upper limit value un\G727 uUn\G743 Un\G759 Un\G775
CHO Derivative action selection Un\G729 Un\G745 Un\G761 uUn\G777 Page 405, Appendix 2 (85)
CHO Simultaneous temperature rise group setting Un\G730 Un\G746 Un\G762 Un\G778 Page 406, Appendix 2 (86)
CHO Setting change rate limiter unit time setting Un\G735 uUn\G751 un\G767 Un\G783 Page 409, Appendix 2 (91)
Peak current suppression control group setting Un\G784 Page 410, Appendix 2 (92)
Sensor correction function selection Un\G785 Page 411, Appendix 2 (93)
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Error reset instruction (Yn2)
Use this signal to turn off Error occurrence flag (Xn2) and to reset Error code (Un\G0). For the method to reset an

error, refer to Error occurrence flag (Xn2). ((_5 Page 327, Appendix 1.1 (3))

CHO Auto tuning instruction (Yn4 to Yn7)

Use this signal to start auto tuning for each channel. 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 the signal on during auto tuning and turn it off at the completion of the auto tuning. If the signal is turned off
during auto tuning, the auto tuning is stopped. 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 executed. ((_ 7 Page 354,
Appendix 2 (15))

@ If 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.

For details on the auto tuning function, refer to the following.
[C = Page 140, 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 on the signal 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 47, Section 3.5

(a) When data writing to the non-volatile memory has been normally completed

Back-up of the set value completion flag (Xn8) turns on.

(b) When data writing to the non-volatile memory has not been normally completed
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 signal cannot be accepted
In the following timings, this signal cannot be accepted.
» 1: While PID constants are being written automatically after auto tuning
» 2: While PID constants are being read from the non-volatile memory
» 3: When a setting error has occurred
* 4: While a setting is being changed by Setting change instruction (YnB)
For 1 to 3 above, turn on this signal again after each condition is resolved. For 4, data writing to the non-volatile
memory automatically starts if the factor is resolved.
For details on the data writing to the non-volatile memory, refer to the following.

[ = Page 235, Section 8.3.5

(5) Default setting registration instruction (Yn9)

Turning Default setting registration instruction (Yn9) on from off sets the data in the buffer memory areas back to
the default values according to the control output cycle unit selection setting and control mode selection.
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). (3 Page 332, 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.
[ > Page 353, Appendix 2 (13)
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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 (el |, 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) i3

An error code or alarm code is stored in this buffer memory area.
For error codes and alarm codes, refer to the following.

[ 5~ Page 316, Section 11.6, Page 319, Section 11.7

(2) CHO Decimal point position (Un\G1 to Un\G4) B

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 address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Temperature process value (PV) Un\G9 Un\G10 Un\G11 un\G12 Page 339, Appendix 2 (4)
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 Un\G102 Un\G134
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135

Page 356, 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 369, Appendix 2 (29)
CHO Upper limit setting limiter Un\G55 Un\G87 Un\G119 Un\G151

Page 371, Appendix 2 (31)
CHO Lower limit setting limiter Un\G56 Un\G88 Un\G120 Un\G152
CHO Loop disconnection detection dead band Un\G60 Un\G92 uUn\G124 Un\G156 Page 374, Appendix 2 (34)
CHO Process alarm lower lower limit value Un\G197 Un\G213 Un\G229 Un\G245
CHO Process alarm lower upper limit value uUn\G198 Un\G214 Un\G230 Un\G246

Page 387, Appendix 2 (54)
CHO Process alarm upper lower limit value uUn\G199 uUn\G215 Un\G231 un\G247
CHO Process alarm upper upper limit value Un\G200 Un\G216 Un\G232 Un\G248
CHO Rate alarm upper limit value uUn\G203 Un\G219 Un\G235 uUn\G251

Page 389, Appendix 2 (57)
CHO Rate alarm lower limit value Un\G204 Un\G220 Un\G236 uUn\G252

CHO Sensor two-point correction offset value

Un\G544 Un\G576 Un\G608 Un\G640 Page 393, Appendix 2 (63)
(measured value)
HO two-point tion offset val
CHO Sensor two-point correction offset value Un\G545 UMG577 Un\G609 Un\G641 Page 393, Appendix 2 (64)
(corrected value)
HO two-point tion gain val
CHL Sensor two-point correction gain value Un\G546 UMG578 UMG610 Un\G642 Page 394, Appendix 2 (65)
(measured value)
CHI Sensor two-point tion gain val
ensor two-point correction gain vaiue UnMG547 UMG579 UMG611 Un\G643 Page 394, Appendix 2 (66)
(corrected value)
CHO Simultaneous temperature rise gradient data Un\G731 Un\G747 Un\G763 uUn\G779 Page 406, Appendix 2 (87)
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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)
Stored value Setting contents
(I Page 346, Appendix 2 (12))
Resolution is 1. 0 Nothing after decimal point
Resolution is 0.1. 1 First decimal place

(3) CHO Alert definition (Un\G5 to Un\G8) g

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 [ [ [ [ [ [ JoJol [ | [ [ [ ]
\f/ N —
Bit data b15 are Bit data from b7 to
fixed to 0. b2 are fixed to 0.
Target bit number Flag name Alert definition
1
b0 CHO Input range upper limit Temper.ature process value (PV) has exceeded the temperature measurement range ' of
the set input range.
1
b1 CHO Input range lower limit TemperatL.Jre process value (PV) has fallen below the temperature measurement range
of the set input range.
b2 CHO Process alarm upper limit Temperature process value (PV) has reached the process alarm upper upper limit value
or more.
b3 CHO Process alarm lower limit Temperature process value (PV) has reached the process alarm lower lower limit value or
lower.
b4 CHO Rate alarm upper limit The variation of temperature process value (PV) has reached the rate alarm upper limit
value or more.
b5 CHO Rate alarm lower limit The variation of temperature process value (PV) has reached the rate alarm lower limit
value or lower.
b6 to b7 — (fixed to 0) — (unused)
>
b8 CHO Alert 1 Alert 1 has occurred. ((__5  Page 156, Section 8.2.11) 35
1]
— 3
b9 CHO Alert 2 Alert 2 has occurred. ([ Page 156, Section 8.2.11) >9<-
N
b10 CHO Alert 3 Alert 3 has occurred. ((__ 3 Page 156, Section 8.2.11) o
@
b11 CHO Alert 4 Alert 4 has occurred. ((__3  Page 156, Section 8.2.11) %_’
. . . o
b12 CHO Heater disconnection detection | Heater disconnection has been detected. ((__ = Page 214, Section 8.2.25) =
=
. . . _ ®
b13 CHO Loop disconnection detection | |oop disconnection has been detected. (5 Page 219, Section 8.2.26) w
oy
. =R
b14 CHO Output off-time current error | Output off-time current error has been detected. ([__5 _Page 219, Section 8.2.26) @
b15 — (fixed to 0) — (unused) §
*1 For the temperature measurement range, refer to the following. 3

[ Page 338, Appendix 2 (3) (a)

Point/’

Bit data from b6 to b15 become Unused in the temperature input mode.
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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

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) ({5 Page 332, Appendix 1.2 (1))
+ PID continuation flag (Un\G169) ([~ Page 380, Appendix 2 (43))
< CHO PID control forced stop instruction (YnC to YnF) ([_ = Page 335, Appendix 1.2 (7))
+ CHO 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 continuation flag | CHO PID control forced stop CHO Stop mode setting Temperature
(Y1) (Un\G169) instruction (YnC to YnF) (Un\G33, Un\G65, Un\G97, Un\G129) judgment
n
Stop (0) X
Setting mode at power- . -

ON Stop (0)/Continue (1) OFF/ON Monitor (1) O
Alert (2) O
OFF Stop (0)/Monitor (1)/Alert (2) O
(6] ti d Stop (0) X

peration mode Stop (0)/Continue (1)
(in operation) ON Monitor (1) O
Alert (2) O
Stop (0) X
Stop (0) OFF/ON Monitor (1) O
Alert (2) @)
Setling mode OFF Stop (0)/Monitor (1)/Alert (2) o

(after operation) P
Stop (0) X
Continue (1)

ON Monitor (1) O
Alert (2) O

*1 Refer to [ 7 Page 326, 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. ({5 Page 375, Appendix 2 (35))
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CHO Temperature process value (PV) (Un\G9 to Un\G12)
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).
(5 Page 336, Appendix 2 (2))

» No decimal place (0): Stored as it is.

» One decimal place (1): Stored after a multiplication by 10.

Point/

When a value measured by a temperature sensor exceeds the temperature measurement range, the following value is
stored.
» When the measured value exceeds temperature measurement range: Input range upper limit + 5% of full scale
* When the measured value falls below temperature measurement range: Input range lower limit - 5% of full scale

CHO Manipulated value (MV) (Un\G13 to Un\G16) &2 , CHO Manipulated
value for heating (MVh) (Un\G13 to Un\G16) , and CHO Manipulated value
for cooling (MVc) (Un\G704 to Un\G707)

The result of PID operation performed on the basis of temperature process value (PV) is stored in these 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.

Storage contents 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% orless: 0%
* For 100% or more: 100%
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(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. ((_3 Page 362, 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 362, 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 362, Appendix 2 (23))

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

OFF il

Transistor output

30s
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(6) CHO Temperature rise judgment flag (Un\G17 to Un\G20) ) e

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)
Tempergture rise at this point.
completionrange T N4 ] | /
Set value I /\(i\
(SV) N
- 5 > Time
>

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 379, Appendix 2 (41))

» Temperature rise completion soak time setting (Un\G168) ([_ = Page 380, Appendix 2 (42))

Klowsy Jayng ay) Jo sjieyaq z xipuaddy
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(7) CHO Transistor output flag (Un\G21 to Un\GZ4) , CHO Heating transistor

output flag (Un\G21 to Un\G24) , and CHO Cooling transistor output flag

(Un\G712 to Un\G715) e

ON/OFF status of transistor output and ON delay output are stored in these signals. 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

b15 to b9 b8 b7 to b1 b0

[oJofoJofoJoJo] JofoJofoJoJofo] ]

N J A \_ J

Y Y
Bit data from b15 to Bit data from b7 to )
b9 are fixed to 0. b1 are fixed to 0. Transistor output flag

(a) Relationship with ON delay output flag

ON delay output flag

Relationship between transistor output flag and ON delay output flag is shown in the following.

1 ON
Transistor
output flag
OFF
E Transistor output monitor
! ON delay time setting
! (Un\G175)
ON delay e
output flag

OFF i

Transistor output monitor ON delay time setting (Un\G175) enables setting considering delay time

(response/scan time delay) of actual transistor output. ((_ 5 Page 381, 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.

[~ Page 171, Section 8.2.14
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(8) CHO Set value (SV) monitor (Un\G25 to Un\G28) i e
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 409, Appendix 2 (91))
The set value (SV) can be monitored in real time.

(9) Cold junction temperature process value (Un\G29) S
The measured temperature of cold junction temperature compensation resistor is stored in this buffer memory
area.
Values to be stored vary depending on the temperature unit set in CH1 Input range (Un\G32). ({_ 5 Page 346,
Appendix 2 (12))
» For other than °F : -10 to 100

e For F:14t0212

*1 The operation of the L60TC4 is guaranteed in the ambient temperature of 0 to 55°C.
For the general specifications of the L60TC4, refer to the following.

[ 71 "Safety Guidelines", the manual supplied with a CPU module or head module

(a) Usable modules

+ L60TCTT4
+ L60TCTT4BW

(10)MAN mode shift completion flag (Un\G30) C2y

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 bo
[oJoJoJoJoJoJoJoJoJ]o]o] 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 366, 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) (I__> Page 367, 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's PID constants read/write completion flag (Un\G31)

This flag indicates whether the operation for a non-volatile memory by setting the following buffer memory areas
is normally completed or failed.

« CHO Memory's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158)([__5 Page 376,
Appendix 2 (36))

« CHO Automatic backup setting after auto tuning of PID constants (Un\G63, Un\G95, Un\G127,
Un\G159)(/_= Page 377, Appendix 2 (37))

(a) Correspondence between each bit and flag

The following table lists flags correspond to bits of this buffer memory area.

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's PID constants read instruction (Un\G62, Un\G94,

Un\G126, Un\G158) (> Page 376, Appendix 2 (36))

The following figure shows the ON/OFF timing of this flag for CHO Memory's PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158). (For CH1)

CH1 M 's PID tant
eTenrs P sonsnle 5y (T XTI XTI X

(Un\G62) .\ ON L. ON !
CH1 Read completion flag OFF - s 1A q
(b0 of Un\G31) 0 ON '
CH1 Read failure flag OFF A|\ “a
b8 of Un\G31 )
( ) Read completion Read failure Read completion

344

77777 » Executed by the L60TC4

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's PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158) is turned off from on.

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's 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) (I_> Page 377, 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

Y ‘A
\

CH1 Automatic backup setting after ! \

CH1 Auto tuning status (Xn4)

auto tuning of PID constants D<1 | 0 ><1

(Un\G63) R ON
CH1 Write completion flag OFF b P s

(b4 of Un\G31) onJ|/
CH1 Write failure flag OFF ’? |
(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. Please consult your local Mitsubishi representative.

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.

Klowsy Jayng ay) Jo sjieyaq z xipuaddy

For details on the auto tuning function, refer to the following.
[C 5 Page 140, Section 8.2.7
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(12)CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) iy

Select the set value according to temperature sensor, temperature measurement range”, output temperature

unit (Celsius (°C)/Fahrenheit ( °F )/digit) and resolution (1/0.1) which are used with the L60TC4.
*1 In the case of input from other analog modules (such as an A/D converter module) also, set these values.

When the L60TCTT4 or LBOTCTT4BW is used and the following thermocouple is selected
* Thermocouple type: R
» Temperature measurement range: 0 to 1700°C
» Resolution: 1
Set 1 in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).

When using the L60TCTT4 or L60TCTT4BW, refer to [~ 5 Page 347, Appendix 2 (12) (a).
When using the L60TCRT4 or LEBOTCRT4BW, refer to [~ 5 Page 350, Appendix 2 (12) (b).



(a) Setting range of the L60TCTT4, L60TCTT4BW

APPENDICES

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

11099 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) niis digl
Celsius (°C)/ Auto-setting at input range change™
! CHO Upper limit CHO Lower limit
Temperature Fahrenheit CHO Input range setting limiter, CHO] | setting limiter, CHOI
Thermocouple type measurement (°F) Resolution (Un\G32, Un\G64, Process alarm upper Process alarm lower
[EmEf Un\G96, Un\G128) lower limit value, CHO | lower limit value, CHOI
_I i Process alarm upper Process alarm lower
digit upper limit value upper limit value
0 to 1700 °C 1 1 1700 0
0 to 3000 °F 1 105 3000 0
-200.0 to 400.0 °C 0.1 38 4000 -2000
0.0 to 400.0 °C 0.1 36 4000 0
0 to 1300 °C 1 2 1300 0
(Default value)
0 to 500 °C 1 1 500 0
0.0 to 500.0 °C 0.1 40 5000 0
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 -o>
°
0 to 1000 °F 1 100 1000 0 g
s
0.0 to 1000.0 °F 0.1 130 10000 0 N
O
0 to 2400 °F 1 101 2400 0 %
0.0 to 400.0 °C 0.1 37 4000 0 g
=3
0 to 500 °C 1 13 500 0 g’
0.0 to 500.0 °C 0.1 42 5000 0 g’
h
0 to 800 °C 1 14 800 0 @
0.0 to 800.0 °C 0.1 43 8000 0 §
-200.0 to 1000.0 °C 0.1 50 10000 -2000 3
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
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Celsius (°C)/
/

Auto-setting at input range change*1

CHO Upper limit

CHO Lower limit

Temperature Fahrenheit CHO Input range setting limiter, CHO setting limiter, CHOI
Thermocouple type measurement (C°F) Resolution (Un\G32, Un\G64, Process alarm upper Process alarm lower.
angs Un\G96, Un\G128) | |ower limit value, CHO | lower limit value, CHCI
_I i Process alarm upper Process alarm lower
digit upper limit value upper limit value
-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
0 to 700 °F 1 109 700 0
0.0 to 700.0 F 0.1 132 7000 0
0 to 1700 °C 1 15 1700 0
S
0 to 3000 °F 1 106 3000 0
0 to 1800 °C 1 16 1800 0
B
0 to 3000 F 1 107 3000 0
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 1M1 2300 0
-200 to 200 °C 1 26 200 -200
0 to 400 °C 1 25 400 0
U 0.0 to 600.0 °C 0.1 46 6000 0
-300 to 400 °F 1 115 400 -300
0 to 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 to 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 °F 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 o
“ 0 to 4000 digit 1 201 4000 0
modules (0 to 4000)
Input from other analog .
o 0 to 12000 digit 1 202 12000 0
modules (0 to 12000)
Input from other analog .
B 0 to 16000 digit 1 203 16000 0
modules (0 to 16000)
Input from other analog .
0 to 20000 digit 1 204 20000 0

modules (0 to 20000)2
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Celsius (°C)/ Auto-setting at input range change”

/ CHO Upper limit CHO Lower limit
Temperature Fahrenheit CHLI Input range setting limiter, CHO] | setting limiter, CHOI
Thermocouple type measurement (°F) Resolution (Un\G32, Un\G64, Process alarm upper Process alarm lower
range Un\G96, Un\G128) lower limit value, CHO | lower limit value, CHO
_I i Process alarm upper Process alarm lower

digit upper limit value upper limit value

Input from other analog o
0 to 32000 digit 1 205 32000 0

modules (0 to 32000)2

*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). ((__5 Page 351, Appendix 2 (12) (d))
*2 Same as the L60TCRT4, L60TCRT4BW

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: O0OO4H) 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
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(b) Setting range of the LEOTCRT4, L60OTCRT4BW

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.

Celsius (°C)/
/

Auto-setting at input range cham_:;e*1

CHO Upper limit

CHO Lower limit

Platinum resistance Temperature | Fahrenheit _ CHO Input range setting limiter, CHO | setting limiter, CHOI
T measurement (°F) Resolution (Un\G32, Un\G64, Process alarm upper Process alarm lower
range y Un\G96, Un\G128) | |ower limit value, CHOI | lower limit value, CHOI
. Process alarm upper Process alarm lower
digit . I
upper limit value upper limit value
7
-200.0 to 600.0 °C 0.1 6000 -2000
(Default value)
-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 °F 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
JPH100 -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 »
. 0 to 4000 digit 1 201 4000 0
modules (0 to 4000)
Input from other analog N
2 0 to 12000 digit 1 202 12000 0
modules (0 to 12000)
Input from other analog .
o 0 to 16000 digit 1 203 16000 0
modules (0 to 16000)
Input from other analog .
o 0 to 20000 digit 1 204 20000 0
modules (0 to 20000)
Input from other analog .
0 to 32000 digit 1 205 32000 0

modules (0 to 32000)2

*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).
(CZ 5 Page 351, Appendix 2 (12) (d))

*2 Same as the L60TCTT4, L60TCTT4BW

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: OOO4H) 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
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(c) Resolution

APPENDICES

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.
[ Page 336, Appendix 2 (2)

(d) When "Auto-setting at Input Range Change"” is set to "1: Enable" on Switch Setting

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 area name e O Reference
CH1 CH2 CH3 CH4

CHO Upper limit setting limiter Un\G55 Un\G87 Un\G119 Un\G151 Page 371, Appendix 2
CHO Lower limit setting limiter Un\G56 Un\G88 Un\G120 Un\G152 (31)

CHO Process alarm lower lower limit value uUn\G197 Un\G213 Un\G229 Un\G245

CHO Process alarm lower upper limit value Un\G198 un\G214 Un\G230 Un\G246 Page 387, Appendix 2
CHO Process alarm upper lower limit value Un\G199 Un\G215 Un\G231 un\G247 (54)

CHO Process alarm upper upper limit value Un\G200 Un\G216 Un\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

P 354, A dix 2
CHIO Set value (SV) setting Un\G34 Un\G66 Un\Go8 Un\G130 ( 1""‘19)9 ppendix
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 356, 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 uUn\G137

P 369, A dix 2
CHIO AT bias setting Un\G53 Un\G85 UmG117 Un\G149 ( Zagg)e ppendix

P 374, A dix 2
CHO Loop disconnection detection dead band Un\G60 Un\G92 uUn\G124 Un\G156 (Saf)e ppendix
CHO Sensor two-point correction offset value Un\G544 Un\G576 Un\G608 Un\G640 Page 393, Appendix 2
(measured value) (63)

HO -poi i ff | P A ix 2
C Sensor two-point correction offset value Un\G545 Un\G577 Un\G609 UnG641 age 393, Appendix
(corrected value) (64)

HO -poi i i | P 4, A ix 2
CHO Sensor two-point correction gain value Un\G546 Un\G578 Un\G610 Un\G642 age 394, Appendix
(measured value) (65)

HO -poi i i | P 4, A ix 2
CHO Sensor two-point correction gain value Un\G547 Un\G579 Un\G611 Un\G643 age 394, Appendix
(corrected value) (66)

P 406, A dix 2
CHO Simultaneous temperature rise gradient data Un\G731 Un\G747 Un\G763 Un\G779 (8a79)e 6. Appendix

P 407, A dix 2
CHO Simultaneous temperature rise dead time UMG732 Un\G748 Un\G764 UnMG780 ( Sage » AAbpendix

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).
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(e) When "Auto-setting at Input Range Change" is set to "0: Disable" on Switch Setting

Set values in the buffer memory ([~ Page 351, Appendix 2 (12) (d)) can be out of the setting range. (When
the setting range changes according to the change of the input range, the set value before the change can turn
out of the range.) In this case, a write data error (error code: OOO4H) occurs in the buffer memory area where
the value turns out of the setting range. Change the input range after setting each buffer memory area with
values within the setting range after the input range change.

(f) Enablement of set contents

Enable the set contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(g9) Precautions

Soon after the input range is changed, input temperature may be unstable. Do not start the control until
Temperature conversion completion flag (Un\G786) becomes First temperature conversion completed (1H).
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(13)CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) i) e

Set the mode activated at PID control stop.

(a) Setting range and action of L60TC4

The following table lists the relationship.

O: Executed X: Not executed

Action
Set value of CHLO Stop mode setting (Un\G33, Un\G65,
Mode which can be set Un\’;97, Un\G129£;( PID control 'Ijemperatu*:e Alert judgment
judgment
Stop 0 X X X
Monitor 1 X O X
Alert 2 X O O

*1 Means that the L60TC4 checks whether the input temperature is in the temperature measurement range set in the input
range.

However, action of the L60TC4 differs depending on the following settings.
« CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) ([_ > Page 375, Appendix 2 (35))
« Setting/operation mode instruction (Yn1) (_>Page 332, Appendix 1.2 (1))
« PID continuation flag (Un\G169) ([_ > Page 380, Appendix 2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ((_5 Page 335, Appendix 1.2 (7))

 "Output Setting at CPU Stop Error" (Switch Setting) ([_ > Page 108, Section 7.2)
For details, refer to the following.

» PID control: [ 7 Page 149, Section 8.2.7 (7)
« Temperature judgment: [~ = Page 337, Appendix 2 (3)
« Alert judgment: [~ ¥ Page 163, Section 8.2.11 (5)

(b) Default value

The default values are set to Monitor (1) in all channels.

Point />

Default values are set to Monitor (1).

Therefore, channels which temperature sensors are not connected to detect sensor input disconnection and the ALM LED
blinks.

When CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) is set to Unused (1), control of the
corresponding channel is not performed. For 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).
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(14)CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130) 20

Set the target temperature value of PID control.

(a) Setting range
The setting range is identical to the temperature measurement range of the set input range. ({_ 7 Page 346,
Appendix 2 (12))
When a value which is out of the setting range is set, a write data error (error code: OOO4H) and the following
situations occur.
» Error occurrence flag (Xn2) turns on.
» The error code is stored in Error code (Un\GO).

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(I_=— Page 336, Appendix 2 (2))

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.

+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.

(15)CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) i ,
CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,

Un\G131) , and CHO Cooling proportional band (Pc) setting (Un\G720,

Un\G736, Un\G752, Un\G768) s

Set proportional band (P)/heating proportional band (Ph)/cooling proportional band (Pc) to perform PID control.
(In the heating-cooling control, set heating proportional band (Ph) to Un\G35, Un\G67, Un\G99, Un\G131.)

(a) Setting range
Set the value within the following ranges for the full scale of the set input range. ([__ Page 346, Appendix 2
(12))
» Proportional band (P) setting: 0 to 10000 (0.0% to 1000.0%)
» Heating proportional band (Ph) setting: 0 to 10000 (0.0% to 1000.0%)
» Cooling proportional band (Pc) setting: 1 to 10000 (0.1% to 1000.0%)

When the value of the buffer memory area is set as follows, the proportional band (P) is 60°C.
» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0 to
400.0°C)
« CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131): 100 (10.0%)
(Full scale) x (Proportional band (P) setting) = (400.0°C - (-200.0)) x 0.1 = 60°C

(b) Two-position control
Set the proportional band (P)/heating proportional band (Ph) to 0.
For details on Two-position control, refer to the following.

[ Page 129, Section 8.2.3



APPENDICES

(c) Default value

The default values are set to 30 (3.0%) in all channels.

Point/’

If the proportional band (P)/heating proportional band (Ph) is set to 0 (0.0%), the auto tuning cannot be performed. To
perform the auto tuning, set proportional band (P)/heating proportional band (Ph) to other than 0.
For details on the auto tuning function, refer to the following.

[ 7 Page 140, Section 8.2.7

The proportional band (P) is the variation width of deviation (E) necessary for manipulated value (MV) to vary 0% to 100%.
The following formula shows the relationship between deviation (E) and manipulated value (MV) in proportional action.

MV=Kp - E

Kp is proportional gain. The following formula shows proportional band (P) in this case.

1
“Xp 100

When the value of the proportional band (P) is increased, the proportional gain (Kp) decreases. Therefore, the manipulated
value (MV) for variation of the deviation (E) becomes small.
When the value of proportional band (P) is decreased, the proportional gain (Kp) increases. Therefore, the manipulated

value (MV) for variation of the deviation (E) becomes large. The following figure shows the proportional band (P) in reverse
action.

Manipulated value
('Vl\‘/) Deviation
E) .

A
A

100%

Manipulated
value (MV) to
deviation (E)

Temperature
0% Y Y > process value
(PV)
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Current temperature Set value
process value (PV) (SV)

|4
N

v

Proportional band (P)
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(16)CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132) 20

Set integral time (l) to perform PID control.

(a) Setting range
The setting range is 0 to 3600 (0 to 3600s).

(b) In the P control or PD control
Set this setting to 0.
For details on control methods, refer to the following.

[ Page 129, Section 8.2.3

(c) Default value

The default values are set to 240 (240s) in all channels.

(17)CHO Derivative time (D) setting (Un\G37, Un\G69, Un\G101, Un\G133) g

Set derivative time (D) to perform PID control.

(a) Setting range
The setting range is 0 to 3600 (0 to 3600s).

(b) In the P control or Pl control
Set this setting to 0.
For details on control methods, refer to the following.

[ 5 Page 129, Section 8.2.3

(c) Default value

The default values are set to 60 (60s) in all channels.

(18)CHO Alert set value 1 (Un\G38, Un\G70, Un\G102, Un\G134) s Eie , CHO
Alert set value 2 (Un\G39, Un\G71, Un\G103, Un\G135) s Cee , CHO Alert
set value 3 (Un\G40, Un\G72, Un\G104, Un\G136) C) E , and CHO Alert set

value 4 (Un\G41, Un\G73, Un\G105, Un\G137) 20 e

Set temperature values where CHO Alert 1 (Un\G5 to Un\G8 of b8) to CHIO Alert 4 (Un\G5 to Un\G8 of b11) turn
on according to selected alert mode of alert 1 to 4.
For CHO Alert definition (Un\G5 to Un\G8), refer to the following.

[Z 7 Page 337, Appendix 2 (3) For details on the alert function, refer to the following.
[ Page 156, Section 8.2.11

(a) Alert mode

Set the alert mode of alert 1 to 4 in the following buffer memory areas. Alert mode of alert 1 to 4 respectively
correspond to alert set value 1 to 4.
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(b) Setting range

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Alert 1 mode setting Un\G192 Un\G208 Un\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 uUn\G241
Page 385, Appendix 2 (52)
CHO Alert 3 mode setting Un\G194 un\G210 Un\G226 uUn\G242
CHO Alert 4 mode setting Un\G195 un\G211 un\G227 un\G243

The setting range differs depending on the setting of the following buffer memory area. (each full scale differs)
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) ([_ 7 Page 346, Appendix 2 (12))
Also, the setting range differs depending on alert mode to be set. (_ 5 Page 356, Appendix 2 (18) (a))

Alert mode Setting range of alert set value Remarks

No alert — —

Temperature measurement range of the input
Upper limit input alert, lower limit input alert rangz 9 P Same as with standby

Upper limit deviation alert, lower limit deviation alert, upper limit
deviation alert (using the set value (SV)), lower limit deviation alert (-(full scale)) to full scale
(using the set value (SV))

Same as with standby and standby
(second time)

Upper lower limit deviation alert, within-range alert, upper lower limit
deviation alert (using the set value (SV)), within-range alert (using the | 0 to full scale
set value (SV))

Same as with standby and standby
(second time)

When a value which is out of the setting range is set, a write data error (error code: OOO4H) and the following
situations occur.

» Error occurrence flag (Xn2) turns on.

» The error code is stored in Error code (Un\GO).

(c) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(_="Page 336, Appendix 2 (2))

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(d) Default value
The default values are set to 0 in all channels.
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(19)CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) Cit ,

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) i,
CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106,

Un\G138) &, and CHLI Cooling upper limit output limiter (Un\G721,

Un\G737, Un\G753, Un\G769)

In the standard control, set upper limit value/lower limit value for actual output of manipulated value (MV)

calculated by the PID operation to an external device. In the heating-cooling control, set upper limit value of

heating/cooling for actual output of manipulated value for heating (MVh)/manipulated value for cooling (MVc)
calculated by the PID operation to an external device. Additionally, Un\G42, Un\G74, Un\G106, Un\G138 are
used for heating in the heating-cooling control. During the auto tuning, setting of Heating upper limit output limiter

and Cooling upper limit output limiter are disabled.

(a) Setting range

The following table lists setting range of each buffer memory.

Buffer memory

Setting range

Remarks

CHO Upper limit output limiter (Un\G42,
Un\G74, Un\G106, Un\G138)

CHO Lower limit output limiter (Un\G43,
Un\G75, Un\G107, Un\G139)

-50 to 1050 (-5.0% to 105.0%)

Set the values to lower limit output limiter value < upper limit
output limiter value.

When lower limit output limiter value > upper limit output
limiter value, write data error (error code: OOOS5H) occurs.
In addition, if the setting is out of the setting value, a write
data error (error code: OOO4H) occurs. When the error
occurs, the following situations occur.

« Error occurrence flag (Xn2) turns on.

* The error code is stored in Error code (Un\GO).

CHO Heating upper limit output limiter (Un\G42,

Un\G74, Un\G106, Un\G138)

CHO Cooling upper limit output limiter
(Un\G721, Un\G737, Un\G753, Un\G769)

0 to 1050 (0.0% to 105.0%)

If the setting is out of the setting value, a write data error
(error code: OOO4H) occurs. When the error occurs, the
following situations occur.

« Error occurrence flag (Xn2) turns on.

* The error code is stored in Error code (Un\GO).

Point/’

@ In the standard control, CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769) is invalid even it

is set.

@ In the heating-cooling control, lower limit value is not used. When CHO Lower limit output limiter (Un\G43, Un\G75,
Un\G107, Un\G139) is set to other than 0, a write data error (error code: OOO2H) occurs.
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(b) Two-position control (= Page 129, Section 8.2.3 (1))
The following table lists Enable/Disable of the setting.

D (e Enable/Disable of the setting in the two-position

control

CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) )

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) Disable

CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769) Enable

(c) Manual control ((_Page 138, Section 8.2.5)
The following table lists Enable/Disable of the setting.
B T Enable/Disable of the setting in the Remarks

manual control

CHO Upper limit output limiter (Un\G42,
Un\G74, Un\G106, Un\G138)

When an output exceeds the upper limit output limiter value, the
manipulated value (MV) of the manual control is fixed (clipped) to the

Enable upper limit output limiter value that is set. When an output falls below the
CHO Lower limit output limiter (Un\G43, lower limit output limiter value, the manipulated value (MV) of the manual
Un\G75, Un\G107, Un\G139) control is fixed (clipped) to the lower limit output limiter value that is set.
CHO Heating upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138)

Disable —

CHO Cooling upper limit output limiter
(Un\G721, Un\G737, Un\G753, Un\G769)

(d) Default value

The following table lists the default value of each buffer memory area.

Buffer memory

Default value

CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

1000 (100.0%)

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139)

0 (0.0%)

CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769)

1000 (100.0%)
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(20)CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140)

Standard

Set the limit of an output variation per 1s to regulate a rapid change of the manipulated value (MV).

(a) Setting range
The setting range is 0 or 1 to 1000 (0.1%/s to 100.0%/s). When 0 is set, an output variation is not regulated.

When the value of the buffer memory is set as follows
» CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140): 10(1.0%/s) The output
changes by 0.5% per 500ms, and by 0.2% or 0.3% per 250ms respectively when the sampling cycle is
500ms and 250ms. If the manipulated value (MV) rapidly changes by 50%, the variation is regulated to
1%/s. Therefore, it takes 50s until the output actually changes by 50%.

When setting CHO Output variation limiter setting
(Un\G44, Un\G76, Un\G108, Un\G140)
to 10 (1.0%/s)

E E Manipulated E o
100% ry i ! value (MV) | - -
! | increased | N 50%
80% ----mqmmmmoommmooes oot ! by 50% : ’ N
Manipulated value | i | o \\
so% V) ) | . 4
i i l 0.5% ]
! ! ) \ 500ms .| | T J
i . =
: : b
| 5 N o
0% v L hN D% \\‘ ‘/’

VS — -

Set value (SV)

(b) Two-position control ((_5Page 129, Section 8.2.3 (1))
The setting is invalid.

(c) Manual control (5 Page 138, Section 8.2.5)

The setting is enabled.

(d) Auto tuning function execution ([~ Page 140, Section 8.2.7)

The setting is enabled. However, some change in Output variation limiter setting during auto tuning may lead to

a calculation of inappropriate PID constants. Therefore, adjusting output variation during auto tuning is not
recommended.

(e) Default value
The default values are set to 0 in all channels.
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(21)CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109, Un\G141)

Common

Set the correction value when measured temperature and actual temperature are different.

For details on the sensor correction function, refer to the following.
[ 5 Page 223, Section 8.3.3

(a) Setting range
Set the value within the range -5000 to 5000 (-50.00% to 50.00%) of the full scale of the set input range.
(_="Page 346, Appendix 2 (12))

(b) Enablement of setting contents
When Normal sensor correction (one-point correction) (OH) is set in Sensor correction function selection
(Un\G785), the setting content is enabled. ([_ 5 Page 411, Appendix 2 (93))

(c) Default value

The default values are set to 0 (0.00%) in all channels.

(22)CHO Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110,

Un\G142) D

To prevent a chattering in the two-position control, set the adjustment sensitivity (dead band) for the set value
(SV).

Temperature
process value (PV)
A

AN

/ \ / \ /\ IV\ Adjustment
Set value (SV ; ; sensitivi
raneeh RN \I.«mead*b;ﬁd)
A

> Time

'ON
Transistor output OFF

For details on the two-position control, refer to the following.
[ 5 Page 129, Section 8.2.3
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(a) Setting range
Set the value within the range 1 to 100 (0.1% to 10.0%) of the full scale of the set input range. ([~ 5 Page 346,
Appendix 2 (12))

When the value of the buffer memory is set as follows
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0 to
400.0°C)
+ CHO Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110, Un\G142): 10 (1.0%)
(Full scale) x (Adjustment sensitivity (dead band) setting) = (400.0°C - (-200.0)) x 0.01 = 6.0°C
The dead band is the set value (SV) +6.0°C.

(b) Default value

The default values are set to 5 (0.5%) in all channels.
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(23)CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) .,
CHO Heating control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143)

= , and CHIO Cooling control output cycle setting (Un\G722, Un\G738,
Un\G754, Un\G770)

Set the pulse cycle (ON/OFF cycle) of the transistor output. In the heating-cooling control, the output cycle of the
heating control and cooling control can be set individually. Additionally, Un\G47, Un\G79, Un\G111, Un\G143 are
used for heating in the heating-cooling control.

Manipulated value
(MV) (%)

ON

A A

Lt

OFF

v

Control output cycle

The ON time of the control output cycle is determined by multiplying the control output cycle by the manipulated

Transistor output

value (MV)*1 (%) calculated by PID operation. If the manipulated value (MV)*1 is constant, a pulse of the same

cycle is output repeatedly.

*1 For the heating control output cycle, the manipulated value for heating (MVh) is used. For the cooling control output
cycle, manipulated value for cooling (MVc) is used.

When 700 (70%) is stored in CHO Manipulated value (MV) (Un\G13 to Un\G16) and the value of the
buffer memory is set as follows
» CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143): 100 (100s)
* 100s x 0.7 (70%) = 70s
* The ON time is 70s.
» The transistor output turns on for 70s and off for 30s per 100s.

Control output cycle Control output cycle Control output cycle
i 100s i 100s i 100s i
| ON i ! !
Manipulated value Manipulated value Manipulated value
(MV)(70%) (MV)(70%) (MV)(70%)
L. 70s N 70s % 4 70s N
Transistor QFF

output
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(a) Setting range
* When the control output cycle unit selection setting on Switch Setting is set to the cycle of 1s: 1 to 100 (1s
to 100s)
» When the control output cycle unit selection setting on Switch Setting is set to the cycle of 0.1s: 5 to 1000
(0.5s to 100.0s)
For details on the control output cycle unit selection setting function, refer to the following.

[ 7 Page 139, Section 8.2.6

(b) Two-position control (==~ Page 129, Section 8.2.3 (1))
The setting is invalid.

(c) Default value

» When the control output cycle unit selection setting on Switch Setting is set to the cycle of 1s: 30 (30s)
» When the control output cycle unit selection setting on Switch Setting is set to the cycle of 0.1s: 300
(30.0s)
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(24)CHO Primary delay digital filter setting (Un\G48, Un\G80, Un\G112, Un\G144)

Common

The temperature process values (PV) are smoothed and sudden changes are absorbed by using the primary
delay digital filter.

Temperature 4
When the primary delay process value (PV)
digital filter is not set
. > Time
Temperature 4 :
When the primary delay process value (PV) -
digital filter is set !
> Time

The time for the temperature process value (PV) to change by 63.3% can be set by the primary delay digital filter
setting (filter setting time).

A

Temperature
process value (PV)
When the primary delay
digital filter is not set
; » Time
Temperature 4 :
process value (PV) '
When the primary delay '
digital filter is set 2 T
63.3% :
4 ! > Time

LCHI:] Primary delay digital filter setting
(Un\G48, Un\G80, Un\G112, Un\G144)

(a) Setting range
The setting range is 0 or 1 to 100 (1s to 100s). When 0 is set, the primary delay digital filter processing is not
performed.

(b) Default value
The default values are set to 0 (primary delay digital filter processing disabled) in all channels.
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(25)CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145)

Standard

In the simple two-degree-of-freedom PID control, select the response speed to the change of the set value (SV)

from the following three levels: Slow, Normal, and Fast.
For details on the simple two-degree-of-freedom, refer to the following.

[ = Page 152, Section 8.2.8

(a) Setting range

Settin
Set value ing Description
contents
0 Slow Set Slow when reducing an overshoot and undershoot to the change of the set value (SV). However,
the settling time is the longest of the three settings.
1 Normal Normal has features between Slow and Fast.
2 Fast Set Fast when speeding up the response to the change of the set value (SV). However, an overshoot
and undershoot is the largest of the three settings.
Temperature process value (PV) Fast
N / / Normal

Setvalue (SV)2 Pf-----------mmmoao-- m

Change

Slow

Setvalue (SV)1 P

t » Time
Set value (SV) change point

(b) Default value
The default values are set to Slow (0) in all channels.
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(26)CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) g

Select whether to calculate the manipulated value (MV) by PID operation or to set it manually by the user.

(a) Setting range

Setting .
Set value contents Description
0 AUTO Activates the AUTO mode. The manipulated value (MV) calculated by PID operation is used to
calculate the ON time of the control cycle.
1 MAN Activates the MAN mode. The manipulated value (MV) written in CHO MAN output setting (Un\G51,
Un\G83, Un\G115, Un\G147) is used to calculate the ON time of the control output cycle.

(b) When AUTO mode is shifted to MAN mode
The following operation is performed.
» The manipulated value (MV) calculated by PID operation is transferred to CHO MAN output setting
(Un\G51, Un\G83, Un\G115, Un\G147). (For preventing a rapid change of the manipulated value (MV))
* When the shift to the MAN mode is completed, bits of the corresponding channel of MAN mode shift
completion flag (Un\G30) are set to MAN mode shift completed (1).

AUTO/MAN mode AUTO mode /% MAN mode ,~>< AUTO mode
- 1 L |
CHO AUTO/MAN mode switching oy A
(Un\G50, Un\G82, Un\G114, Un\G146) AUTO (O)X / MAN (1) >< ; AUTO (0)
[ |
Man mode shift completion flag MAN mode shift ~~ )/ MAN mode shift >~ )\/  MAN mode shift
(Un\G30) uncompleted (0) completed (1) uncompleted (0)

77777 ¥ Executed by the L60TC4

Point/’

Set the manipulated value (MV) in MAN mode after confirming completion of the mode shift.

(c) When performing auto tuning
Set to AUTO (0). If MAN (1) is set, the auto tuning is not performed.

(d) Default value

The default values are set to AUTO (0) in all channels.
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(27)CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147) T e

This buffer memory area is used for setting the manipulated value (MV) in the MAN mode.

(a) How to shift the mode
Shift the mode by the following buffer memory area.
« CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) ([_ 5 Page 366, Appendix 2 (26))

(b) Setting range
The setting range is different between the standard control and the heating-cooling control. ((__5 Page 126,
Section 8.2.1)
* In standard control: -50 to 1050 (-5.0 to 105.0%)
* In heating-cooling control: -1050 to 1050 (-105.0 to 105.0%)

(c) Enablement of setting contents

Make sure the corresponding bits of MAN mode shift completion flag (Un\G30) has been set to 1 (ON) and
write a value in the MAN output setting.

A value that is written when MAN mode shift completion flag is OFF will be replaced with the manipulated value
(MV) calculated by PID operation by the system.

(d) Default value
The default values are set to 0 (0.0%) in all channels.
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(28)CHO Setting change rate limiter (Un\G52, Un\G84, Un\G116, Un\G148)
, CHO Setting change rate limiter (temperature rise) (Un\G52,
Un\G84, Un\G116, Un\G1438) s B, and CHO Setting change rate limiter
(temperature drop) (Un\G564, Un\G596, Un\G628, Un\G660) s S

Set the change rate of the set value (SV) per a set time unit when the set value (SV) is changed. This setting can
regulate a rapid change of the manipulated value (MV). Set a time unit in CHIO Setting change rate limiter time

unit setting (Un\G735, Un\G751, Un\G767, Un\G783). ((_ 5 Page 409, Appendix 2 (91))

Temperature process value (PV)
A

Set value (SV) 2

7Setting change rate limiter
(full scale percentage: 0 to 100%)

Set value (SV) 1

> Time
———

CHO Setting change rate limit unit time setting

(Un\G735, Un\G751, Un\G767, Un\G783)

(a) Batchl/individual setting of temperature rise and temperature drop
Setting change rate limiter for the temperature rise and the temperature drop can be set in a batch or
individually. Select it on Switch Setting.
For details on the setting method, refer to the following.
[ 7 Page 108, Section 7.2
When setting change rate limiter is set individually, Un\G52, Un\G84, Un\G116, Un\G148 is for the temperature
rise. The following table lists the buffer memory areas to be referred to.

Buffer memory address
Batch/Individual Buffer memory area name
CH1 CH2 CH3 CH4
Batch CHO Setting change rate limiter Un\G52 Un\G84 Un\G116 Un\G148
CHL Setting change rate limiter Un\G52 Un\G84 Un\G116 Un\G148
(temperature rise)
Individual c Sott —
HO Setting change rate fimiter Un\G564 Un\G596 Un\G628 Un\G660
(temperature drop)

For details on the function, refer to the following.
[ 7 Page 154, Section 8.2.10

(b) Setting range
Set 0 or the value within the range of 1 to 1000 (0.1% to 100.0%) toward the full scale of the set input range.
When 0 is set, the setting is disabled.

(c) Default value
The default values are set to 0 in all channels.
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(29)CHO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149) 2

The point set as the set value (SV) in the auto tuning can be rearranged by using this buffer memory area.

The auto tuning function determines each PID constant by performing the two-position control toward the set
value (SV) and making a temperature process value (PV) hunting.

Set CHO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149) when an overshoot caused by the hunting is
improper.

The auto tuning is performed with having the AT point (the point rearranged by the setting) as its center. When
the auto tuning is completed, AT bias is not added and a control is performed toward the set value (SV).

For details on the auto tuning function, refer to the following.

[ Page 140, Section 8.2.7

When AT bias is set to minus value (reverse action)

Temperature process value (PV)
A

Set value (SV) % CHO AT bias setting
\ /\ /\ /\/ (Un\G53, Un\G85, Un\G117, Un\G149)
AT point N4 N A4 Y

» Time

(a) Setting range
The setting range is from (-(full scale)) to full scale. The setting range depends on the input range setting.
(_5 Page 346, Appendix 2 (12))

When the value of the buffer memory is set as follows
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range -200.0 to
400.0°C, resolution: 0.1) The setting range is -6000 to 6000.

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(IZ= Page 336, Appendix 2 (2))

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
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+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.

(d) Precautions

For CHO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149), set the range where PID operation fluctuates
slightly and the control result get no effect.
Depending on the controlled object, accurate PID constants may not be obtained.
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(30)CHO Forward/reverse action setting (Un\G54, Un\G86, Un\G118, Un\G150)

Standard

Select whether to use channels in the forward action or reverse action.
Select the forward action for the cooling control. Select the reverse action for the heating control.

For details on the forward/reverse action selection function, refer to the following.

[ Page 200, Section 8.2.18

(a) Setting range
* 0: Forward action
* 1: Reverse action

(b) Default value

The default values are set to Reverse action (1) in all channels.
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(31)CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119, Un\G151)
and CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120,

Un\G152)

Upper/lower limit value of the set value (SV) can be set.

(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. ([_ 7 Page 346,

Appendix 2 (12))

The setting should meet the following conditions.

« CHO Lower limit setting limiter < CHO Upper limit setting limiter

If the above conditions are not met, a write data error (error code: OOO5H) occurs.

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

Input lower limit

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

Input upper limit

Set value (SV) setting range

(b) Setting unit

The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).

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

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.

+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Default value

A default value differs depending on modules to be used.

Default value
Buffer memory
L60TCTT4/L60TCTT4BW L60TCRT4/L60TCRT4BW
CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119, 1300 6000
Un\G151)
CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120, 0 2000
Un\G152)
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(32)CHLO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154)

Standard

Set the set value in heater disconnection detection and off-time current error detection in percentage of the

reference heater current value.
For details on the heater disconnection detection function, refer to the following.

[ Page 214, Section 8.2.25
For details on the output off-time current error detection function, refer to the following.

[~ Page 219, Section 8.2.26

(a) Supported modules
+ LB0TCTT4BW
+ L60TCRT4BW

(b) Setting range
The setting range is 0 to 100 (%).

To generate Heater disconnection alert with the following conditions
» CTo Reference heater current value (Un\G280 to Un\G287): 100 (10.0A)
* When CTO Heater current process value (Un\G256 to Un\G263) is 80 (8.0A) or less, set CHO Heater
disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) to 80 (%).

Heater Reference heater Heater current
. . current value process value 100 - 80
disconnection =10 - X 100=100- —— X 100 = 80(%)
alert setting Reference heater current value 100

When 0 is set, heater disconnection detection and off-time current error detection are not performed.

(c) Default value

The default values are set to 0 (%) in all channels.
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(33)CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) iy

Errors such as disconnection of resistors, malfunction of an external controller, and errors of the control system

due to troubles such as disconnection of the sensor can be detected by the loop disconnection detection function.

If temperature does not change by 2°C ( °F ) or more in the Loop disconnection detection judgment time, a loop
disconnection is detected.
For details on the loop disconnection detection function, refer to the following.

[Z 5 Page 201, Section 8.2.19

(a) Setting range
The setting range is 0 to 7200 (s).

Set a value that exceeds the time in which temperature changes by 2°C (°F ).

(b) When performing auto tuning
For this setting, the twice value of that of CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132)

is automatically set. ([ Page 356, Appendix 2 (16)) However, when this setting is set to 0 (s) at the start of
the auto tuning, Loop disconnection detection judgment time is not stored.

(c) Default value
The default values are set to 480 (s) in all channels.
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(34)CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124,
Un\G156)

To prevent an error alarm of loop disconnection detection, set a non-alert band (temperature band in which the
loop disconnection is not detected) where the set value (SV) is at the center.

Temperature process value (PV)
A

CHO Loop disconnection detection
dead band

(Un\G60, Un\G92, Un\G124, Un\G156)
(Set one above the other with

the set value (SV) in the center)

Set value >

(SV) Non-alert area

> Time
For details on the loop disconnection detection function, refer to the following.
[ 5 Page 201, Section 8.2.19

(a) Setting range
The range is 0 to the full scale.

When the value of the buffer memory is set as follows
» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (resolution:
« CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124, Un\G156): 50 (Loop
disconnection detection dead band set value) x (resolution) = 50 x 0.1 = 5.0°C
Within the range of the set value (SV) £5.0°C, Loop disconnection is not detected.

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(= Page 336, Appendix 2 (2))

* No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.
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(35)CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) ey

Set this buffer memory area when treating channels that do not control temperature or are not connected with

temperature sensors as "Unused". Setting them as unused channels stops detection of an alert.
For details on the unused channel setting, refer to the following.

[~ Page 106, Section 6.6

(a) Setting range
+ 0:Use
* 1: Unused

(b) Default value

The default values are set to Use (0) in all channels.

(c) ON of Default setting registration instruction (Yn9) ((Z_5Page 334, Appendix 1.2 (5))
When Default setting registration instruction (Yn9) is turned on from off, CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is reset to Use (0).

Channels that do not control temperature or are not connected to temperature sensors needs to be set as
unused channels again after settings of other buffer memory areas and non-volatile memories return to the
default values. Set CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) to Unused (1) again.
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(36)CHO Memory's PID constants read instruction (Un\G62, Un\G94, Un\G126,

Un\6152) D

PID constants are read from a non-volatile memory and stored in the buffer memory by using this instruction.
Setting this buffer memory area to Requested (1) stores the value backed up in the non-volatile memory in the
buffer memory.

(a) Buffer memory areas to store set value of non-volatile memory

The following table lists the buffer memory areas whose set value is read.

Buffer memory area name SUREATAE YRR Reference
CH1 CH2 CH3 CH4
CHO Proportional band (P) setting Un\G35 un\G67 Un\G99 uUn\G131
CHO Heating proportional band (Ph) setting Un\G35 un\G67 Un\G99 Un\G131 Page 354, Appendix 2 (15)
CHO Cooling proportional band (Pc) setting Un\G720 Un\G736 Un\G752 Un\G768
CHO Integral time (1) setting Un\G36 uUn\G68 Un\G100 Un\G132 Page 356, Appendix 2 (16)
CHO Derivative time (D) setting Un\G37 Un\G69 uUn\G101 Un\G133 Page 356, Appendix 2 (17)
CHO Loop disconnection detection judgment time | Un\G59 Un\G91 uUn\G123 Un\G155 Page 373, Appendix 2 (33)

(b) Setting range
* 0: Not requested
* 1:Requested

(c) Default value

The default values are set to Not requested (0) in all channels.

(d) Precautions
When Requested (1) is set, do not perform the following operations. An incorrect value may be stored in the
non-volatile memory.
» Change of the set value of the buffer memory read from the non-volatile memory by this instruction
(=" Page 377, Appendix 2 (37) (a))
* Memory back up ([ Page 235, Section 8.3.5)
« Default setting registration ([_ = Page 334, Appendix 1.2 (5))
+ Auto tuning (7 Page 140, Section 8.2.7)

Point/

® When the initial setting by a programming tool is already configured, PID constants should be backed up to a non-volatile
memory after the auto tuning. Turning on this instruction at the next start-up can omits the auto tuning.

@® This instruction is enabled in the setting mode or operation mode. ([__ 5 Page 326, Appendix 1.1 (2))
However, it is disabled when CHO Auto tuning instruction (Yn4 to Yn7) is ON. ((__5 Page 140, Section 8.2.7)
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(37)CHO Automatic backup setting after auto tuning of PID constants (Un\G63,

Un\G95, Un\G127, Un\G159) i (RS

The set value to be stored in the buffer memory is automatically backed up to a non-volatile memory by using this

function. By reading the set value that is backed up, when the power is turned on from off or the CPU module is

released from the reset status, another auto tuning can be omitted.

For details on the auto tuning function, refer to the following.
[ 5 Page 140, Section 8.2.7

(a) buffer memory areas whose set value is backed up to a non-volatile memory

The following table lists the buffer memory areas whose setting is backed up.

A

Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Proportional band (P) setting Un\G35 un\G67 uUn\G99 Un\G131
CHO Heating proportional band (Ph) setting Un\G35 uUn\G67 Un\G99 Un\G131 Page 354, Appendix 2 (15)
CHO Cooling proportional band (Pc) setting Un\G720 Un\G736 Un\G752 Un\G768
CHO Integral time (1) setting Un\G36 Un\G68 uUn\G100 Un\G132 Page 356, Appendix 2 (16)
CHO Derivative time (D) setting Un\G37 Un\Ge9 Un\G101 Un\G133 Page 356, Appendix 2 (17)
E;E Loop disconnection detection judgment | ;559 Un\Go1 Un\G123 Un\G155 Page 373, Appendix 2 (33)

(b) Setting range
+ 0: Disable
* 1: Enable

(c) Default value

The default values are set to Disable (0) in all channels.

(d) Precautions
When Enable (1) is set, do not perform the following operations. An incorrect value may be stored in the non-
volatile memory.
» Changing the set value of the buffer memory
« Memory back up ([_ 5 Page 235, Section 8.3.5)
« Default setting registration ([_ = Page 334, Appendix 1.2 (5))
» Change to Disable (0) during the auto tuning

Klowsy Jayng ay) Jo sjieyaq z xipuaddy
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(38)Alert dead band setting (Un\G164) g

This setting is for using the alarm function.
For details on the alert function, refer to the following.

[~ Page 156, Section 8.2.11

(a) Setting range

Set the value within the range 0 to 100 (0.0% to 10.0%) of the full scale of the set input range. ([Z 5 Page 346,
Appendix 2 (12))

When the value of the buffer memory is set as follows
* CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 2 (temperature measurement range 0 to 1300°C)
» Alert dead band setting (Un\G164): 5 (0.5%)
+ (Full scale) x (Alert dead band) = (1300°C - 0°C) x 0.005 = 6.5°C
» The dead band is the alert set value (SV) +6.5°C.

(b) Default value
The default value is set to 5 (0.5%).

(39)Number of alert delay (Un\G165) g

Set the number of sampling for an alert judgment.

By setting number of sampling, when the temperature process value (PV) stays within the alert area until the
number of sampling exceeds the number of alert delay, the alert status will be active.

For details on the alert function, refer to the following.

[~ Page 156, Section 8.2.11

(a) Setting range
The setting range is 0 to 255 (times).

Under O (times) condition, if the temperature process value (PV) enters the alert area, the alert status becomes
active instantly.

(b) Default value

The default value is set to 0 (times).
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(40)Heater disconnection/output off-time current error detection delay count

(Un\G166) CEEED GRS

Set the limit value for consecutive heater disconnection detections and output off-time current error detections so

that the errors exceeding the limit value triggers an alert judgment.
For details on the heater disconnection detection function, refer to the following.

[ = Page 214, Section 8.2.25
For details on the output off-time current error detection function, refer to the following.

[~ Page 219, Section 8.2.26

(a) Supported modules

+ L60TCTT4BW
+ L60TCRT4BW

(b) Setting range
The setting range is 3 to 255 (times).

(c) Default value

The default value is set to 3 (times).

(41)Temperature rise completion range setting (Un\G167) s

Set the vertical range of the temperature rise completion range.
When the temperature process value (PV) meets the following conditions, the temperature rise is completed.
+ Set value (SV) - Temperature rise completion range < Temperature process value (PV) < Set value (SV) +
Temperature rise completion range

Temperature rise
completion range (+)

Temperature rise

Set value (SV) judgment range

Temperature rise
completion range (-)

When CHO Temperature process value (PV) (Un\G9 to Un\G12) enters the temperature rise judgment range,
CHO Temperature rise judgment flag (Un\G17 to Un\G20) is set to Within temperature rise completion range (1).
(Set the time from the temperature rise completion to Within temperature rise completion range (1) in
Temperature rise completion soak time setting (Un\G168).)
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(a) Setting range
* When the temperature unit of the input range is °C: 1 to 10 (°C)
« When the temperature unit of the Input range is °F: 1to 10 (°F)
« Other than above: 1 to 10 (%) of the full scale

(b) Default value
The default value is set to 1.
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(42)Temperature rise completion soak time setting (Un\G168)

Set the time for CHO Temperature rise judgment flag (Un\G17 to Un\G20) ([__Page 341, Appendix 2 (6)) to be
set to Within temperature rise completion range (1) after the completion of temperature rise.

(a) Setting range
The setting range is 0 to 3600 (min).

(b) Default value

The default value is set to 0 (min).

(43)PID continuation flag (Un\G169) Ciay

Set the operation status at the time when the mode has shifted from the operation mode to the setting mode
(Setting/operation mode instruction (Yn1) ON — OFF).
For details on the relationship between this flag and the control status, refer to the following.

* PID control: [~ 5 Page 133, Section 8.2.3 (6)
- Temperature judgment: [~ 5~ Page 337, Appendix 2 (3)
« Alert judgment: [~ Page 163, Section 8.2.11 (5)

(a) Setting range
» 0: Stop
* 1: Continue

(b) Default value
The default value is set to Stop (0).

(44)Heater disconnection compensation function selection (Un\G170) g

Set whether to use the heater disconnection compensation function or not.
For details on the heater disconnection compensation function, refer to the following.

[ Page 216, Section 8.2.25 (3)

(a) Supported modules

+ L60TCTT4BW
+ L60TCRT4BW

(b) Setting range
* 0: Not use the heater disconnection compensation function
» 1: Use the heater disconnection compensation function

(c) Default value

The default value is set to Not use the heater disconnection compensation function (0).
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(45)Transistor output monitor ON delay time setting (Un\G175) Cg
Set the delay time of the ON delay output flag.
Set this buffer memory area to perform the heater disconnection detection with other input modules provided on
the system.

For ON delay output flag, refer to the following.

[ 5 Page 342, Appendix 2 (7)

For details on the ON delay output function, refer to the following.
[ Page 171, Section 8.2.14

(a) Setting range
The setting range is 0 or 1 to 50 (10 to 500ms).
When 0 is set, ON delay output flag is not set to 1 (ON).

(b) Default value

The default value is set to 0.

(46)CT monitor method switching (Un\G176) gy

Set the method for performing the heater current measurement.

(a) Supported modules
+ L60TCTT4BW
+ L60TCRT4BW

(b) Setting range
* 0: ON/OFF current
* 1: ON current

When ON/OFF current (0) is set, the present current value of the current sensor (CT) is measured.
Selecting ON current (1) fixes the current value of the heater being OFF as the current value of the heater
previously being ON.

(c) Default value
The default value is set to ON/OFF current (0).
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(47)CHO Manipulated value (MV) for output with another analog module (Un\G177

to Un\G180) , CHO Manipulated value of heating (MVh) for output with

another analog module (Un\G177 to Un\G180) , and CHO Manipulated
value of cooling (MVc) for output with another analog module (Un\G708 to

Un\G711) e

The values stored in the following buffer memory areas are converted for other analog modules such as a D/A
converter module and stored in these buffer memory areas.

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

CHO Manipulated value (MV) uUn\G13 un\G14 un\G15 uUn\G16
CHO Manipulated value for

Un\G13 un\G14 uUn\G15 uUn\G16
heating (MVh) n n n n Page 339, Appendix 2 (5)
CH Manipulated value for Un\G704 Un\G705 Un\G706 Un\G707
cooling (MVc)

382

Un\G177 to Un\G180 are used for heating in the heating-cooling control.
The store range differs depending on the resolution set in the following buffer memory area. (0 to 4000/0 to
12000/0 to 16000/0 to 20000)
+ Resolution of the manipulated value for output with another analog module (Un\G181) ([~ Page 383,
Appendix 2 (48))
For details, refer to the following.
[L_ 5 Page 170, Section 8.2.13 (2)

Point/’

When the device which performs heating or cooling can receive only the analog input, use other analog modules (such as
D/A converter module) to convert the digital output to the analog input.
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(48)Resolution of the manipulated value for output with another analog module

(Un\G181) CEEED GRS

Set the resolution of the following buffer memory areas. ([__7 Page 339, Appendix 2 (5))
+ CHO Manipulated value (MV) (Un\G13 to Un\G16)
+ CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16)
« CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707)

For details, refer to the following.

[ 7 Page 170, Section 8.2.13 (2)

(a) Setting range

+ 0: 0to 4000
+ 1:0to 12000
+ 2:0to 16000
+ 3:0to 20000

The manipulated value (MV) reflecting the resolution is stored in the following buffer memory areas.

(= Page 382, Appendix 2 (47))
+ CHO Manipulated value (MV) for output with another analog module (Un\G177 to Un\G180)
+ CHO Manipulated value of heating (MVh) for output with another analog module (Un\G177 to Un\G180)
+ CHO Manipulated value of cooling (MVc) for output with another analog module (Un\G708 to Un\G711)

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default value is set to 0 to 4000 (0).

(49)Cold junction temperature compensation selection (Un\G182) g

Select whether to perform the cold junction temperature compensation using a standard terminal block or not to
perform the cold junction temperature compensation.

(a) Supported modules

+ L60TCTT4
+ L60TCTT4BW
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(b) Setting range
» 0: Use Standard Terminal Block
* 1: This setting cannot be used.
« 2: Not use cold junction temperature compensation

(c) Default value
The default value is set to Use Standard Terminal Block (0).
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(50)Control switching monitor (Un\G183) By

The setting contents of the mode selection set on Switch Setting are stored in this buffer memory area. The mode
in operation can be confirmed.

The following table lists the stored values and the contents.

Stored value Mode Control mode
OH Standard control
1H Heating-cooling control (normal mode)
2H Temperature control mode Heating-cooling control (expanded mode)
3H Mix control (normal mode)
4H Mix control (expanded mode)
100H Temperature input mode

Select the mode on Switch Setting.
For details on the setting method, refer to the following.

[ Page 108, Section 7.2
For details on the modes, refer to the following.

[ 7 Page 117, Section 8.1, Page 126, Section 8.2.1

(51)CHO Auto tuning mode selection (Un\G184 to Un\G187) ey

Select the auto tuning mode from the following two modes according to the controlled object to be used.

Auto tuning mode Description

The standard mode is appropriate for most controlled objects. This mode is especially suitable for controlled
objects that have an extremely slow response speed or can be affected by noise or disturbance.

However, PID constants of slow response (low gain) may be calculated from controlled objects whose ON
time or OFF time in the auto tuning is only around 10s.

In this case, PID constants of fast response can be calculated by selecting the high response mode and
performing the auto tuning.

Standard mode

This mode is suitable for controlled objects whose ON time or OFF time in the auto tuning is only around 10s.
PID constants of fast response (high gain) can be calculated.

However, the temperature process value (PV) may oscillates near the set value (SV) because of the too high
gain of the PID constants calculated. In this case, select the normal mode and perform the auto tuning.

High response mode

For details on the auto tuning function, refer to the following.
[ Page 140, Section 8.2.7

(a) Setting range
+ 0: Standard mode
» 1: High response mode

(b) Default value

The default values are set to Standard mode (0) in all channels.
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(52)CHO Alert 1 mode setting (Un\G192, Un\G208, Un\G224, Un\G240) i &% .
CHO Alert 2 mode setting (Un\G193, Un\G209, Un\G225 Un\G241) B B ,

CHO Alert 3 mode setting (Un\G194, Un\G210, Un\G226, Un\G242) () e ,
and CHO Alert 4 mode setting (Un\G195, Un\G211, Un\G227,

Un\G243) G

Set the alert mode of alert 1 to 4.
For details on the alert function, refer to the following.

[ s Page 156, Section 8.2.11

(a) Alert mode and alert set value

Any alert set value can be set in each alert mode of alert 1 to 4 selected in this setting. Set the alert set value 1
to 4 in the following buffer memory areas. Alert set values 1 to 4 respectively correspond to alert modes of alert

110 4.
Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
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 356, 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

(b) Setting range

The following table lists set values and setting ranges which are available for alert set values set in each alert

mode.
Set value Alert mode Setting range of alert set value
0 — (no alert) —
1 Upper limit input alert Within the temperature measurement range of the
t input P 346, A dix 2
2 Lower limit input alert set Input range (S age ppendix
(12))
3 Upper limit deviation alert
(-(full scale)) to full scale
4 Lower limit deviation alert
5 Upper lower limit deviation alert
0 to full scale
6 Within-range alert
7 Upper limit input alert with standby Within the temperature measurement range of the
set input range Page 346, Appendix 2
8 Lower limit input alert with standby (12)) P 9 (@ 9 PP
9 Upper limit deviation alert with standby
(-(full scale)) to full scale
10 Lower limit deviation alert with standby
" Upper lower limit deviation alert with standby 0 to full scale
12 Upper limit deviation alert with standby (second time)
(-(full scale)) to full scale
13 Lower limit deviation alert with standby (second time)
14 Upper lower limit deviation alert with standby (second time) 0 to full scale
15 Upper limit deviation alert (using the set value (SV))
(-(full scale)) to full scale
16 Lower limit deviation alert (using the set value (SV))
17 Upper lower limit deviation alert (using the set value (SV))
0 to full scale
18 Within-range alert (using the set value (SV))
19 Upper limit deviation alert with standby (using the set value (SV))
(-(full scale)) to full scale
20 Lower limit deviation alert with standby (using the set value (SV))
21 Upper lower limit deviation alert with standby (using the set value (SV)) 0 to full scale

385

Klowsy Jayng ay) Jo sjieyaq z xipuaddy




Set value Alert mode Setting range of alert set value
22 Upper limit deviation alert with standby (second time) (using the set value (SV))
(-(full scale)) to full scale
23 Lower limit deviation alert with standby (second time) (using the set value (SV))
24 Upper lower limit deviation alert with standby (second time) (using the set value (SV)) 0 to full scale

(c) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).
When the set value is out of the range, a write data error (error code: O0OO4H) occurs, and the L60TC4
operates with the previous set value. Turning Setting change instruction (YnB) OFF — ON — OFF after the
error occurrence and setting a value within the range operate the L60TC4 with the new set value.

(d) Default value
The default values are set to 0 in all channels.

(53)CHO Process alarm alert output enable/disable setting (Un\G196, Un\G212,
Un\G228, Un\G244) 8

Set whether to enable or disable alert output of process alarm. For details on the process alarm, refer to the
following.
[ 7 Page 121, Section 8.1.3 (1)

(a) Setting range
* 0: Enable
* 1: Disable

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF —» ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default values are set to Disable (1) in all channels.
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(54)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), CHO Process alarm upper lower limit value
(Un\G199, Un\G215, Un\G231, Un\G247), and CHO Process alarm upper
upper limit value (Un\G200, Un\G216, Un\G232, Un\G248)

Set the lower lower limit value, lower upper limit value, upper lower value, and upper upper limit of process alarm.

(a) Setting range
The setting range should meet the both of the following. If the setting value does not fall within the specified
range, out of range error (error code: OOO8H) occurs.

« Within the temperature measurement range of set input range ([ Page 346, Appendix 2 (12))
» Process alarm lower lower limit value < Process alarm lower upper limit value < Process alarm upper
lower limit value < Process alarm upper upper limit value

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(= Page 336, Appendix 2 (2))

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

Default value
ttem L60TCTT4/ LEOTCTT4BW L60TCRT4/ L60TCRT4BW
CHO Process alarm lower lower limit value 0 -2000
CHO Process alarm lower upper limit value 0 -2000
CHO Process alarm upper lower limit value 1300 6000
CHO Process alarm upper upper limit value 1300 6000
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(55)CHL] Rate alarm alert output enable/disable setting (Un\G201, Un\G217,
Un\G233, Un\G249) &8

Set whether to enable or disable alert output of rate alarm. For details on the rate alarm, refer to the following.

[= Page 122, Section 8.1.3 (2)

(a) Setting range
* 0: Enable
* 1: Disable

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default values are set to Enable (1) in all channels.

(56)CHL Rate alarm alert detection cycle (Un\G202, Un\G218, Un\G234,
Un\G250) 8

Set the check cycle of the temperature process value (PV) for the rate alarm. Set the frequency of checks in the

unit of sampling cycles.
The check cycle can be calculated from the following formula.
» Rate alarm alert detection cycle = Set value of Rate alarm alert detection cycle x Sampling cycle

(a) Setting range
The setting range is 1 to 6000 (times).

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF —» ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default values in all channels are 1 (checks per one sampling cycle).

388



APPENDICES

(57)CHO Rate alarm upper limit value (Un\G203, Un\G219, Un\G235, Un\G251) a8
and CHO Rate alarm lower limit value (Un\G204, Un\G220, Un\G236,

Un\G252) &8
Set the rate alarm upper limit value and lower limit value.
(a) Setting range
The setting is -32768 to 32767.
(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(_="Page 336, Appendix 2 (2))
+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value
The default values are set to 0 in all channels.

(58)CTO Heater current process value (Un\G256 to Un\G263)
The heater current value which LEOTCTT4BW or LEOTCRT4BW detects is stored in this buffer memory area.

Values to be stored vary depending on the setting of CTo CT selection (Un\G272 to Un\G279). ({_7  Page 391,
Appendix 2 (60))

Setting of CTO CT selection (Un\G272 to Un\G279) Store range
When CTL-12-S36-8 is used (0.0 to 100.0A) (0) 0 to 1050 (0.0 to 105.0A)
When CTL-6-P(-H) is used (0.00 to 20.00A) (1) 0 to 2100 (0.00 to 21.00A)
When CT ratio setting is used (0.0 to 100.0A) (2) 0 to 1050 (0.0 to 105.0A)

(a) Supported module

+ L60TCTT4BW
+ L60TCRT4BW

Point/

To perform the measurement of the heater current, the following buffer memory areas need to be set.
« CTO CT input channel assignment setting (Un\G264 to Un\G271) ((__ Page 390, Appendix 2 (59))
« CTO Reference heater current value (Un\G280 to Un\G287) ([__ = _Page 392, Appendix 2 (61))

If the both are set to 0, the heater current cannot be measured. If either of them is not set, the heater current cannot be
measured precisely.
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(59)CTO CT input channel assignment setting (Un\G264 to Un\G271)

Set the assignment of each current sensor (CT) input to the channels.

(a) Supported modules

+ L60TCTT4BW
+ L60TCRT4BW

(b) Correspondence between CT input terminal and buffer memory address

CT input terminal Buffer memory address
CT1 Un\G264
CT2 Un\G265
CT3 Un\G266
CT4 Un\G267
CT5 Un\G268
CT6 Un\G269
CT7 Un\G270
CT8 uUn\G271

(c) Setting range
* 0: Unused
+ 1: CH1
+ 2:CH2
« 3:CH3
+ 4:CH4

(d) Default value

The default values are set to Unused (0) for all terminals.

Point/’

@ If a three-phase heater is used, the same channel should be assigned to two current sensor (CT) inputs.
For setting examples, refer to the following.

[ Page 105, Section 6.5

@ In the heating-cooling control, CH3 and CH4 cannot be assigned to this setting.
In the mix control, CH2 cannot be assigned to this setting.
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(60)CTO CT selection (Un\G272 to Un\G279)

Select the current sensor to be connected to each current sensor (CT) input.

(a) Supported modules

+ L60TCTT4BW
+ L60TCRT4BW

(b) Setting range
+ 0: When CTL-12-S36-8 is used (0.0 to 100.0A)
* 1: When CTL-6-P(-H) is used (0.00 to 20.00A)
* 2: When CT ratio setting is used (0.0A to 100.0A)

(c) Current sensor (CT) to be used and buffer memory setting
When using a current sensor (CT) other than CTL-12-S36-8 and CTL-6-P(-H), set the number of second-
winding (turns) of the current sensor (CT) to be connected in CTO CT ratio setting (Un\G288 to Un\G295). Set
the buffer memory area as follows according to the specification of the current sensor (CT) to be used.

CTO CT ratio setting (Un\G288 to

Un\G295) ([__ = Page 392, Appendix 2 Note
(62))

CTO CT Selection (Un\G272 to

T
Current sensor (CT) to be used Un\G279)

When CTL-12-S36-8 is used (0.0A

CTL-12-S36-8 Setting not necessary
to 100.0A) (0) The product is discontinued,
When CTL-6-P(-H) i d (0.00A though it can be used.
CTL-6-P en t02 OFO 0')(-\|)s (:?e ( Setting not necessary
Products of When CTL-6-P(-H) i d (0.00A
roducts o CTL-6-P-H en (H)is used ( Setting not necessary —

U.R.D.Co,, LTD.

to 20.00A) (1)

CTL-12-S36-10

When CT ratio setting is used (0.0A
to 100.0A) (2)

Set 1000, which is the number of second-
winding (turns).

CTL-12-S56-10

When CT ratio setting is used (0.0A
to 100.0A) (2)

Set 1000, which is the number of second-
winding (turns).

Other current sensors (CT)

When CT ratio setting is used (0.0A
to 100.0A) (2)

Set the number of second-winding (turns)
depending on the current sensor (CT)
specification.

Current sensors (CT) whose
number of second-winding
(turns) is 600 to 9999 can be
used.

For the URL of U.R.D.Co., LTD., refer to the following.
[~ 5~ Page 82, Section 5.2 (4)

(d) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(e) Occurrence of write data error

In the following case, a write data error (error code: OOO4H) occurs as when the setting is out of the setting
value. Error occurrence flag (Xn2) turns on and the error code is stored in Error code (Un\GO).
* When the set value of CTO CT ratio setting (Un\G288 to Un\G295) is out of the setting when Setting
change instruction (YnB) is turned OFF - ON — OFF

(f) Default value
The default values are set to When CTL-12-S36-8 is used (0.0 to 100.0A) (0) for all terminals.
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Point/’

When CT ratio setting is used (0.0 to 100.0A) (2) is selected, the setting of CTO CT ratio setting (Un\G288 to Un\G295) is
enabled. In advance, set CTO CT ratio setting (Un\G288 to Un\G295) corresponding to the sensor to be connected. After
that, select When CT ratio setting is used (0.0 to 100.0A) (2).

(61)CTO Reference heater current value (Un\G280 to Un\G287)

Set the reference value of CTO Heater current process value (Un\G256 to Un\G263) of when the heater is turned
on (_5 Page 389, Appendix 2 (58)).

(a) Supported modules
+ LB0TCTT4BW
+ L60TCRT4BW

(b) Setting range
The setting range is within the heater current range of the current sensor selected in CTO CT selection
(Un\G272 to Un\G279). ([_=Page 391, Appendix 2 (60))

Setting of CTO CT selection (Un\G272 to Un\G279) Setting range

« When CTL-12-S36-8 is used (0.0 to 100.0A) (0)

0to 1000 (0.0 to 100.0A
« When CT ratio setting is used (0.0 to 100.0A) (2) 01000 (0.0t )

When CTL-6-P(-H) is used (0.00 to 20.00A) (1) 0 to 2000 (0.00 to 20.00A)

(c) Default value

The default values are set to 0 (0.0A) for all terminals.

(62)CTO CT ratio setting (Un\G288 to Un\G295)

Set the number of second-winding (turning number) of the current sensor (CT) to be connected.
This buffer memory area is available only when CTO CT selection (Un\G272 to Un\G279) is set to When CT ratio

setting is used (0.0 to 100.0A) (2). ((_= Page 391, Appendix 2 (60))

(a) Supported modules

+ L60TCTT4BW
* L60TCRT4BW

(b) Setting range
The setting range is 600 to 9999.

(c) Default value
The default values are set to 800 for all terminals.
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(63)CHO Sensor two-point correction offset value (measured value) (Un\G544,

Un\G576, Un\G608, Un\G640) CEE

The measured value of temperature corresponding to the offset value of the sensor two-point correction 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).

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

* No decimal place (0): The value is stored as it is.

» One decimal place (1): The value is stored after being multiplied by 10.
For details on the sensor two-point correction function, refer to the following.

[ 5 Page 227, Section 8.3.3 (2)

(a) Enablement of the stored value
Turn Setting change instruction (YnB) OFF — ON — OFF during the setting mode (Setting/operation mode
status (Xn1): OFF) to enable stored contents.

(64)CHLO Sensor two-point correction offset value (corrected value) (Un\G545,

Un\G577, Un\G609, Un\G641) I

Set the temperature of the offset value of the sensor two-point correction.
For details on the sensor two-point correction function, refer to the following.

[5 Page 227, Section 8.3.3 (2)
(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. ({_ 7 Page 3486,
Appendix 2 (12))

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(3" Page 336, Appendix 2 (2))
+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
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mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to 0 in all channels.
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(65)CHLO Sensor two-point correction gain value (measured value) (Un\G546,

Un\G578, Un\G610, Un\G642) CEE

The measured value of temperature corresponding to the gain value of the sensor two-point correction 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).

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

» No decimal place (0): The value is stored as it is.

» One decimal place (1): The value is stored after being multiplied by 10.
For details on the sensor two-point correction function, refer to the following.

[5 Page 227, Section 8.3.3 (2)

(a) Enablement of the stored value

Turn Setting change instruction (YnB) OFF — ON — OFF during the setting mode (Setting/operation mode
status (Xn1): OFF) to enable stored contents.

(66)CHLO Sensor two-point correction gain value (corrected value) (Un\G547,

Un\G579, Un\G611, Un\G643) i

Set temperature of gain value of the sensor two-point correction.
For details on the sensor two-point correction function, refer to the following.

[ 7 Page 227, Section 8.3.3 (2)
(a) Setting range
The setting range is identical to the temperature measurement range of the set input range. ({_ 7 Page 346,
Appendix 2 (12))
(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(I Page 336, Appendix 2 (2))

+ No decimal place (0): Set a value in 1°C (°F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to 0 in all channels.
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(67)CHLO Sensor two-point correction offset latch request (Un\G548, Un\G580,
Un\G612, Un\G644) ESEi

This request is for storing temperature process value (PV) as sensor two-point correction offset value to the

following buffer memory area.
» CHO Sensor two-point correction offset value (measured value) (Un\G544, Un\G576, Un\G608, Un\G640)
(_7 Page 393, Appendix 2 (63))
For details on the sensor two-point correction function, refer to the following.
[~ >~ Page 227, Section 8.3.3 (2)

(a) Setting range
* 0: No request
» Latch request

(b) Default value
The default values are set to No request (0) in all channels.

(68)CHO Sensor two-point correction offset latch completion (Un\G549, Un\G581,
Un\G613, Un\G645) CEii

When sensor two-point correction offset value is stored, 1 is stored in this buffer memory area, which is Latch
completed (1).

When CHO Sensor two-point correction offset latch request (Un\G548, Un\G580, Un\G612, Un\G644) is set to
No request (0), 0 is stored in this buffer memory area, which is No request (0). (> Page 395, Appendix 2 (67))
For details on the sensor two-point correction function, refer to the following.

[ 7 Page 227, Section 8.3.3 (2)
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(69)CHLO Sensor two-point correction gain latch request (Un\G550, Un\G582,
Un\G614, Un\G646) EEEi

This is a request for storing temperature process value (PV) as sensor two-point correction gain value to the
following buffer memory area.
« CHO Sensor two-point correction gain value (measured value) (Un\G546, Un\G578, Un\G610, Un\G642)

({_="Page 394, Appendix 2 (65))
For details on the sensor two-point correction function, refer to the following.
[ 7 Page 227, Section 8.3.3 (2)

(a) Setting range
* 0: No request
* 1: Latch request

(b) Default value
The default values are set to No request (0) in all channels.

(70)CHL] Sensor two-point correction gain latch completion (Un\G551, Un\G583,
Un\G615, Un\G647) (i

When sensor two-point correction gain value is stored, 1 is stored in this buffer memory area, which is Latch
completed (1).

When CHO Sensor two-point correction gain latch request (Un\G550, Un\G582, Un\G614, Un\G646) is set to No
request (0), 0 is stored in this buffer memory area, which is No request (0). ((_ Page 396, Appendix 2 (69))
For details on the sensor two-point correction function, refer to the following.

[ Page 227, Section 8.3.3 (2)

(71)During AT loop disconnection detection function enable/disable setting

(Un\G571) SR

Set whether to enable or disable the loop disconnection detection function during auto tuning (AT).
For details on the during AT loop disconnection detection function, refer to the following.

[~ 5 Page 203, Section 8.2.20

b15 to b4 b3 b2 bl b0
[oJoJoJoJoJoJoJoJo]o]o]o [cH4cHslcH2cH1|
. _

Bit data from b15:g b4 are fixed to 0.

(a) Setting range
» Disable
* Enable

(b) Default value

The default values are set to Disable (0) in all channels.
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(72)CHO AT simultaneous temperature rise parameter calculation flag (Un\G573,

Un\G605, Un\G637, Un\G669) S

The status when simultaneous temperature rise AT (auto tuning) calculates simultaneous temperature rise
parameter is stored in this area.

« 0: OFF
* 1: ON
b15 to b3 b2 b1 b0
(ofofoJoJoJofoJoJoJoJofoJo] [ [ |
C —
v
Bit data from b15 to b3 are fixed to 0.
Bit Flag name Description
bo AT simultaneous temperature rise This flag is set to 1 (ON) when the simultaneous temperature rise parameter ' is
parameter calculation completion calculated by simultaneous temperature rise AT.
b1 AT simultaneous temperature rise This flag is set to 1 (ON) when the simultaneous temperature rise parameter ' cannot be
parameter calculation error status calculated by simultaneous temperature rise AT.
b2 Simultaneous temperature rise AT disable This flag turns to 1 (ON) when the simultaneous temperature rise AT was not able to be
status executed.
b3 to b15 — (fixed to 0) — (unused)

*1 Indicates the values of 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).

Point/’

This area is enabled only for the following channels.
» CH1 to CH4 when the standard control is used
* CHS3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used

For details on the simultaneous temperature rise function, refer to the following.
[ 7 Page 187, Section 8.2.17
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(73)CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) s

Perform operation setting of self-tuning with this buffer memory area.
For details on the self-tuning function, refer to the following.

398

7 Page 172, Section 8.2.15

(a) Setting range

*1

0: Do not run the ST

1: Starting ST (PID constants only)

2: Starting ST (Simultaneous temperature rise parameter only*1)

3: Starting ST (PID constants and simultaneous temperature rise parameter*1)

4: Starting ST plus vibration ST (PID constants only)
Indicates the values of 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) to be used in the

simultaneous temperature rise function.

For details on the simultaneous temperature rise function, refer to the following.

[ Page 187, Section 8.2.17

(b) Default value
The default values are set to Do not run the ST (0) in all channels.

Point/’

This area is enabled only for the following channels.

* CH1 to CH4 when the standard control is used
* CH3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used
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(74)CHO Self-tuning flag (Un\G575, Un\G607, Un\G639, Un\G671) g

The execution state of self-tuning can be monitored in this area.

For details on the self-tuning function, refer to the following.
[ 5 Page 172, Section 8.2.15

b15 to b10 b9 b8 b7 to b2 b1 b0
[oToloJolo] [ | [ololololo]o] [ ]
v v
Fixed to 0 Fixed to 0

The following contents are stored in each bit.
« 0: OFF
« 1: ON

Bit Flag name Condition on which a flag turns to 1 (ON) Condition on which a flag turns to 0 (OFF)

PID auto-correction | This flag turns to 1 (ON) when PID constants are corrected | This flag turns to 0 (OFF) when any of the following

b0
status by the self-tuning. operations was performed.

* When the operation mode shifts to the setting mode by
turning off from on Setting/operation mode instruction
(Yn1)

* When CHO Unused channel setting (Un\G61, Un\G93,
Un\G125, Un\G157) is set to Unused (1)

Simultaneous » When CHO PID control forced stop instruction (YnC to

temperature rise This flag is set to 1 (ON) when simultaneous temperature YnF) is turned on from off

parameter rise parameter ! is corrected by self-tuning. » When CHIO Self-tuning setting (Un\G574, Un\G606,

correction status Un\G638, Un\G670) is set to Do not run the ST (0)

This flag also turns to 0 (OFF) in the following cases.

* The self-tuning has started by the change of the set
value (SV)

» The temperature process value (PV) moved out of the
stable condition and the vibration ST has started.

b1

b2 to b7 — (fixed to 0) — (unused) —

This flag turns to 0 (OFF) when any of the following
operations was performed.

» When the operation mode shifts to the setting mode by
turning off from on Setting/operation mode instruction
(Yn1)

* When CHO Unused channel setting (Un\G61, Un\G93,

Un\G125, Un\G157) is set to Unused (1)
Self-tuning disable This flag turns to 1 (ON) when the self-tuning was not able | When CHO PID control forced stop instruction (YnC to

b8
status to be executed.

YnF) is turned on from off
* When CHO Self-tuning setting (Un\G574, Un\G606,
Un\G638, Un\G670) is set to Do not run the ST (0)
This flag also turns to 0 (OFF) when all causes of the self-
tuning disable were eliminated.

For disable conditions, refer to F:? Page 178, Section
8.2.15 (6).
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Bit

Flag name

Condition on which a flag turns to 1 (ON)

Condition on which a flag turns to 0 (OFF)

b9

Simultaneous
temperature rise
parameter error
status

This flag is set to 1 (ON) when simultaneous temperature
rise parameter*1 cannot be calculated by self-tuning.

b10

Self-tuning error

This flag turns to 1 (ON) when any of the following

operations was performed during the self-tuning.

« Set value (SV) setting change (only for the start-up)

* PID constants change

+ Setting change rate limiter change

* Output limiter change

* Output variation limiter setting change

+ Control output cycle change

* Sensor correction change

* Primary delay digital filter change

* AUTO to MAN mode shift

+ Forward/reverse action shift

This flag also turns to 1 (ON) in the following cases.

* When 6000 seconds (1 hour 40 minutes) or more have
elapsed from the start of self-tuning

* When the change rate of the process value (PV) during
self-tuning is less than 1.125°C/minute

* The temperature process value (PV) became out of the
temperature measurement range.

« Required measurement data was not obtained because
the manipulated value (MV) did not reach the upper limit
output limiter value or the lower limit output limiter value
until the measurement was completed.

* The temperature process value (PV), which was
supposed to increase after self-tuning was started with

» When temperature process value (PV) increases by 1°C

(°F ) or more though it should decrease after the self-
tuning is started as the starting ST

the starting ST, decreased by 1°C ( °F ) or more instead.

This flag turns to 0 (OFF) when any of the following
operations was performed.

* When the operation mode shifts to the setting mode by
turning off from on Setting/operation mode instruction
(Yn1)

* When CHO Unused channel setting (Un\G61, Un\G93,
Un\G125, Un\G157) is set to Unused (1)

* When CHO PID control forced stop instruction (YnC to
YnF) is turned on from off

» When CHO Self-tuning setting (Un\G574, Un\G606,
Un\G638, Un\G670) is set to Do not run the ST (0)

This flag also turns to 0 (OFF) in the following cases.

* The self-tuning has started by the change of the set
value (SV)

» The temperature process value (PV) moved out of the
stable condition and the vibration ST has started.

b11to b15

— (fixed to 0)

— (unused)

*1

*2

Indicates the values of 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).

For details on the simultaneous temperature rise function, refer to the following. ((__ Page 187, Section 8.2.17)

tuning setting (Un\G574, Un\G606, Un\G638, Un\G670).

If conditions other than above lead to 1 (ON), also check the following table depending on the set content in CHO Self-

Set content in CHO Self-tuning

setting (Un\G574, Un\G606,
Un\G638, Un\G670)

Check contents

1: Starting ST (PID constants only)

» Check that wiring is correct in control loop.

» Switch CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to "4: Starting ST plus vibration ST (PID

constants only)" to perform control.

3: Starting ST (PID constants and
simultaneous temperature rise

parameter)

« Check that wiring is correct in control loop.

« If the simultaneous temperature rise parameter has been calculated, save the parameter. Then, switch CHO Self-
tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to "4: Starting ST plus vibration ST (PID constants only)" to
perform control. If the simultaneous temperature rise parameter has not been calculated, check that wiring is correct in

control loop.

400
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This area is enabled only for the following channels.
« CH1 to CH4 when the standard control is used
* CH3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used
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(75)CHO Temperature process value (PV) for input with another analog module

(Un\G689 to Un\G692)

Digital input value of the current/voltage converted in another analog module (such as A/D conversion module)

on system can be used as a temperature process value (PV).

Store digital input values of current/voltage converted by another analog module (such as A/D conversion
module) in this area.

For details, refer to the following.

[~ 5 Page 169, Section 8.2.13 (1)

Point/’

If a stored value is out of the set input range, the value to be used in control is fixed to the upper limit value or the lower limit
value of the input range.

(76)Conversion enable/disable setting (Un\G693)

Set enable or disable temperature input. For details on the temperature input function, refer to the
following.[~ =~ Page 117, Section 8.1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[o]JoJoJoJoJoJoJoJo]o]o] o [cHecHslcH|cH1|
. J

~
Bit data from b15 to b4 are fixed to 0.

(a) Setting range
* 0: Enable
* 1: Disable

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
All channels are set to Conversion disable (000FH).
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(77)CHO Temperature conversion setting (Un\G695 to Un\6697)

In the heating-cooling control (normal mode) or the mix control (normal mode), only the temperature
measurement can be performed using temperature input terminals of unused channels.

The following table lists the settable buffer memory addresses for each control mode selection.

Control mode
Heating-cooli Heating-cooli
Channel eating-cooling eating-cooling Mix control (normal Mix control
Standard control control (normal control (expanded
mode) (expanded mode)
mode) mode)
CH1 — — — — —
CH2 — — — Un\G695 —
CH3 — Un\G696 — — —
CH4 — Un\G697 — — —

When the combination of the control mode and the buffer memory address is not the setting target in the above
list, the combination is invalid even if it is set.
For details on the temperature conversion function (using unused channels), refer to the following.

[T Page 211, Section 8.2.24

(a) Setting range
» 0: Not use
* 1:Use

(b) Default value

The default values are set to Not use (0) in all channels.

Point/

@® When this setting is set from Not use (0) to Use (1), after completion of the first temperature conversion, Temperature
conversion completion flag (Un\G786) is set to First temperature conversion completed (1H). Before referring to the
temperature process value (PV) of each channel, check Temperature conversion completion flag (Un\G786) has been set
to First temperature conversion completed (1H).

@® When the following control mode is selected, this setting is invalid.
» Standard control
« Heating-cooling control (expanded mode)
» Mix control (expanded mode)

(78)CHLO Number of moving averaging (Un\G698 to Un\G701)

For each channel, set the number of moving averaging to be performed to temperature process values (PV).
For details on the moving averaging process to temperature process values (PV), refer to the following.

[ Page 220, Section 8.3.1

This setting is enabled only when Enable (0) is set to the moving averaging process setting in the intelligent
function module switch setting. If Disable (1) is set to the moving averaging process setting, this setting is
ignored.

For details on the intelligent function module switch setting, refer to the following.

[ Page 108, Section 7.2

(a) Setting range
2 to 10 (times)

(b) Default value

2 (times) are set in all channels as default values.
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(79)Cooling method setting (Un\G719) (i

Set the method for the cooling control in the heating-cooling control. Select the suitable cooling method for

cooling characteristics of devices.
The following figure shows the channel assignment of the buffer memory area.

b15 to  b12[b11 to  b8|b7 to  b4|b3 to b0
| CH4 CH3 CH2 CH1

For details on the cooling method setting function, refer to the following.
[Z 5 Page 206, Section 8.2.22

(a) Setting range
« OH: Air cooled
* 1H: Water cooled
* 2H: Linear

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default value is set to Air cooled (OH).

(80)CHDI Overlap/dead band function (Un\G723, Un\G739, Un\G755,
Un\G771) i

Configure the overlap/dead band setting.
For details on the overlap/dead band function, refer to the following.

[Z 5 Page 208, Section 8.2.23

(a) Setting range

Set the value within the following ranges for the full scale of the set input range. ((_ = Page 346, Appendix 2
(12))

* -100 to -1 (-10.0% to -0.1%): Overlap

* 0(0.0%): None

* 110 100 (0.1% to 10.0%): Dead band
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(b) Default value

The default values are set to 0 (0.0%) in all channels.

403



(81)CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772)

Standard

Set the amount of the proportional band (P) to be moved.
For details on the manual reset function, refer to the following.

[~ Page 136, Section 8.2.4

(a) Setting range
Set the value within the range of -1000 to 1000 (-100.0% to 100.0%) for the full scale of the set input range.

((_=Page 346, Appendix 2 (12))
The setting range is the same between the standard control and heating-cooling control.

(b) Default value
The default values are set to 0 (0.0%) in all channels. The default value is the same between the standard

control and the heating-cooling control.

(82)CHO Process value (PV) scaling function enable/disable setting (Un\G725,
Un\G741, Un\G757, Un\G773) EEES)

Set enable/disable of the temperature process value (PV) scaling function.
For details on the temperature process value (PV) scaling function, refer to the following.

[ Page 221, Section 8.3.2

(a) Setting range
* 0: Disable
* 1: Enable

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to Disable (0) in all channels.
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(83)CHO Process value (PV) scaling lower limit value (Un\G726, Un\G742,
Un\G758, Un\G774) B and CHO Process value (PV) scaling upper limit value
(Un\G727, Un\G743, Un\G759, Un\G775) iy

Set the upper limit value/lower limit value of the temperature process value (PV) scaling function.

For details on the temperature process value (PV) scaling function, refer to the following.
[ 5 Page 221, Section 8.3.2

(a) Setting range
The setting range is -32000 to 32000.

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to 0 in all channels.

Point />

The setting where the lower limit value is not less than the upper limit value does not cause an error. The temperature
process value (PV) is scaled according to the formula of [ = Page 221, Section 8.3.2 (2).

(84)CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760,
Un\G776) 2

When the temperature process value (PV) scaling function is enabled, the scaled temperature process value
(PV) is stored.
For details on the temperature process value (PV) scaling function, refer to the following.

[ Page 221, Section 8.3.2

(85)CHO Derivative action selection (Un\G729, Un\G745, Un\G761, Un\G777)

Standard

Select the type of derivative action. Dynamic performance can be improved by selecting the suitable derivative
action for the fixed value action and the ramp action.
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For details on the derivative action selection function, refer to the following.
[T 5 Page 153, Section 8.2.9

(a) Setting range
* 0: Measured value derivation
* 1: Deviation derivation

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

All channels are set to Measured value derivation (0).
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(86)CHO Simultaneous temperature rise group setting (Un\G730, Un\G746,
Un\G762, Un\G778) g

Set a group to perform the simultaneous temperature rise function for each channel. The simultaneous
temperature rise function enables channels in the same group to complete the rise of temperature
simultaneously. When the control mode is the heating-cooling control, this setting is invalid.

For details on the simultaneous temperature rise function, refer to the following.

[ 5 Page 187, Section 8.2.17

(a) Setting range of the standard control

* 0: No simultaneous temperature rise
» 1: Group 1 selection
» 2: Group 2 selection

(b) Setting range of the mix control

* 0: No simultaneous temperature rise

» 1: Simultaneous temperature rise
The setting range in the mix control does not include group selection because the mix control has only two
channels for the standard control.

(c) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF —» ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to No simultaneous temperature rise (0) in all channels.

(87)CHO Simultaneous temperature rise gradient data (Un\G731, Un\G747,
Un\G763, Un\G779) Clkl

Set Simultaneous temperature rise gradient data (temperature rising per minute).
For details on the simultaneous temperature rise function, refer to the following.

[ Page 187, Section 8.2.17

(a) Setting range
The setting range is 0 to full scale.
(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
((Z_5 Page 336, Appendix 2 (2))
* No decimal place (0): Set a value in 1°C (°F or digit) unit.

* One decimal place (1): Set a value in 0.1°C ( °F ) unit (tenfold value).

(c) Default value
The default values are set to 0 in all channels.

Point/

This setting can not only be set manually but also be calculated automatically. Automatic calculation is performed when the

simultaneous temperature rise AT (auto tuning) or self-tuning (when the automatic calculation of the temperature rise
parameter is set) is normally completed.
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(88)CHO Simultaneous temperature rise dead time (Un\G732, Un\G748, Un\G764,

Un\G780)

Set Simultaneous temperature rise dead time (time taken for the temperature to start rising after the output is
turned on).
For details on the simultaneous temperature rise function, refer to the following.

[~ s Page 187, Section 8.2.17

(a) Setting range
The setting range is 0 to 3600 (s).

(b) Default value
The default values are set to 0 in all channels.

Point/’

This setting can not only be set manually but also be calculated automatically. Automatic calculation is performed when the
simultaneous temperature rise AT (auto tuning) or self-tuning (when the automatic calculation of the temperature rise
parameter is set) is normally completed.

(89)CHO Simultaneous temperature rise AT mode selection (Un\G733, Un\G749,
Un\G765, Un\G781) Cika

Select mode of the auto tuning.
For details on the auto tuning function, refer to the following.

[~ Page 140, Section 8.2.7
For details on the simultaneous temperature rise function, refer to the following.

[ 7 Page 187, Section 8.2.17

(a) Setting range
+ 0: Select normal auto tuning
* 1: Simultaneous temperature rise AT

(b) Default value

The default values are set to Select normal auto tuning (0) in all channels.
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Point />

@ This setting can be used with the setting of CHO Auto tuning mode selection (Un\G184 to Un\G187). ((__3 Page 384,
Appendix 2 (51))

@ |[f this setting is changed during the auto tuning, it is enabled in the next auto tuning.
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(90)CHO Simultaneous temperature rise status (Un\G734, Un\G750, Un\G766,
un\G7s2) R

The execution state of the simultaneous temperature rise can be monitored with this signal.
+ 0: Simultaneous temperature rise not in process
* 1: Simultaneous temperature rise in process

During control by the simultaneous temperature rise function, Simultaneous temperature rise in process (1) is
stored in this buffer memory area.
The following figure shows the timing when the value is set to Simultaneous temperature rise not in process (0).

(In the figure, CH1 and CH2 are set to group 1. ([(_5  Page 406, Appendix 2 (86))

1
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Completion of the temperature rise does not set CHO Simultaneous temperature rise status (Un\G734, Un\G750,
Un\G766, Un\G782) to Simultaneous temperature rise not in process (0). As in the figure above, the temperature
rise is performed by the simultaneous temperature rise function to a certain point, and Simultaneous temperature
rise in process (1) is set during the performance. After the point, the temperature rise is performed based on the
PID constants of each channel, and Simultaneous temperature rise not in process (0) is set.

For details on the simultaneous temperature rise function, refer to the following.
[~ 5 Page 187, Section 8.2.17
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(91)CHO Setting change rate limiter time unit setting (Un\G735, Un\G751, Un\G767,

Un\G783)

Set the time unit of setting change rate limiter.

For details on the setting change rate limiter time unit setting function, refer to the following.
[C 5 Page 154, Section 8.2.10

(a) Setting range
* 0 (Not use time unit setting)
* 110 3600 (1 to 3600s)
A setting of 0 results in the same operation with the setting of 60 corresponding to one minute.

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to 0 (Not use time unit setting) in all channels.

When 0 is set, the L60TC4 operation is the same as the case when 60, a variation per minute, is set.

Klowsy\ Jeyng a8y Jo s|iejeq Z xipueddy
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(92)Peak current suppression control group setting (Un\G784)
Set the target channels for the peak current suppression function and the gap of the control output cycle between
channels.

b15 to  b12[b11 to  b8|b7 to  b4|b3 to b0
| CH4 CH3 CH2 CH1

For details on the peak current suppression function, refer to the following.
[ Page 182, Section 8.2.16

(a) Setting range
« OH: Not divide
* 1H: Group 1
» 2H: Group 2
* 3H: Group 3
* 4H: Group 4

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default value is set to Not divide (OH).

Point/’

The division number depends on this setting. The upper limit output limiter value is automatically set to correspond to the
specified division number.
The following table lists the upper limit output limiter values which are set when this setting is enabled.

CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

Division Number
(I Page 358, Appendix 2 (19))

2 500 (50.0%)
3 333 (33.3%)
4 250 (25.0%)

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) is set to 0.
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(93)Sensor correction function selection (Un\G785) By

Select the method of the sensor correction for each channel.

b15 to  b12|b11 to  b8|b7 to  b4|b3 to  bO
| CH4 CH3 CH2 CH1

For details on the sensor correction function, refer to the following.
[ 5 Page 223, Section 8.3.3

(a) Setting range
» OH: Normal sensor correction (one-point correction)
» 1H: Sensor two-point correction

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

Default value is set to Normal sensor correction (one-point correction) (OH).

(94)Temperature conversion completion flag (Un\G786) iy

This flag checks whether the temperature conversion has started properly for each channel. The following values
are stored in this buffer memory area.

* OH: During conversion or unused CH

* 1H: First temperature conversion completed
This flag becomes During conversion or unused CH (OH) during temperature conversion or for unused channels.
When the first temperature conversion is completed and the temperature process value (PV) is stored in the
buffer memory, First temperature conversion completed (1H) is set. The following figure shows the channel
assignment of this area.

b15 to  b12|b11 to  b8|b7 to  b4|b3 to b0
CH4 | CH3 | CH2 | CH1
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(95)Function extension bit monitor (Un\G787) gy

The following settings configured on Switch Setting are stored.
» "Auto-setting at Input Range Change"
» "Setting Change Rate Limiter Setting"
+ "Control Output Cycle Unit Selection Setting"
» "Moving Averaging Process Setting"
For details on Switch Setting, refer to the following.

[ 7 Page 108, Section 7.2

The following figure and table show how the setting is stored.

b15 to b4 b3 b2 b1 b0
lofofofofofofofofofofofof | | | |

Y
Bit data from b15 to b4 are fixed to 0.

Bit Flag name (Function extension bit monitor) Description

When the input range is changed, the related buffer memory data is automatically
changed to prevent the values in those buffer memory areas from being out of the

b0 Auto-setting at input range change setting range. (5 Page 351, Appendix 2 (12) (d))

0: Disable
1: Enable

Select whether the setting change rate limiter to be set in a batch or individually.

(=" Page 154, Section 8.2.10)
0: Temperature Rise/Temperature Drop Batch Setting
1: Temperature Rise/Temperature Drop Individual Setting

b1 Setting change rate limiter setting

Select 0.1s or 1s as a unit for the cycle of turning on/off the transistor output.
(7= Page 139, Section 8.2.6)

0: 1s Cycle
1: 0.1s Cycle

b2 Control output cycle unit selection setting

Select whether the moving averaging process setting is used.
(=" Page 220, Section 8.3.1)

0: Enable
1: Disable

b3 Moving averaging process setting

b4 to b15 — (fixed to 0) — (unused)

(96)Sampling cycle monitor (Un\G788)

Current sampling cycle is stored.
* 0: 500ms/4 channels
* 1: 250ms/4 channels

Sampling cycle is set on Switch Setting. For details on Switch Setting, refer to the following.
[ Page 108, Section 7.2
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(97)Latest address of error history (Un\G1279) Chg

The latest address of error history is stored.

For details on the error history function, refer to the following.
[ 5 Page 237, Section 8.3.6

(98)Error history 1 to 16 (Un\G1280 to Un\G1407) g

The maximum of 16 errors and alarms occurred in the module are recorded.

For the error history 1

Buffer memory

address 5 to b8 b7 to bo
Un\G1280 Error code ™’
uUn\G1281 First two digits of the year Last two digits of the year
un\G1282 Month Day
Un\G1283 Hour Minute
Un\G1284 Second Day of the week "2
Un\G1285
to System area
Un\G1287

*1 For error codes and alarm codes, refer to the following.

[ 7 Page 316, Section 11.6, Page 319, Section 11.7
*2 The following table lists the stored value and corresponding each day of the week.

Stored value Day of the week

0 Sunday

1 Monday

2 Tuesday

3 Wednesday

4 Thursday

5 Friday

6 Saturday

For details on the error history function, refer to the following.
[ 5 Page 237, Section 8.3.6
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Appendix 3 How to Check the Serial Number and
Function Version

For details on how to check the serial number and function version, 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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Appendix 4 Addition and Change of Functions

Appendix 4.1 Additional function

The following table shows the function added to the L60TC4 and the product information of the L60TC4 that supports
the additional function.

Applicable GX Works2
Additional function Product information pplicab e? orks Reference
version
Movi i t
oving averaging pracess 1o a The first five digits are 14062 or later. 1.91V or later Page 220, Section 8.3.1

temperature process value (PV)

During AT loop di tion detecti

uring AT loop ﬂ:z‘:;zzec fon detection The first five digits are 15042 or later. 1.501X or later Page 203, Section 8.2.20

Appendix 4.2 change of functions

The following table shows the changed functions of the L60TC4 and the product information of the L60TC4 that
supports the changed functions.

Applicable GX Works2
Changed function Product information pplicable G orks Reference
version
Function extension bit monitor (Un\G787) Page 416, Appendix 4.2 (1)
The first five digits are 14062 or later. 1.91V or later
Intelligent function module switch setting Page 416, Appendix 4.2 (2)

(1) Function extension bit monitor (Un\G787)

The following contents set in the intelligent function module switch setting are stored.
» "Auto-setting at Input Range Change"
» "Setting Change Rate Limiter Setting"
» "Moving Averaging Process Setting"

(a) When using the L60TC4 that does not support this function

Because the module does not support "Moving Averaging Process Setting", setting contents of "Moving
Averaging Process Setting" cannot be checked.

(2) Intelligent function module switch setting

Whether to perform the moving averaging process can be selected in the intelligent function module switch
setting.

(a) When using the L60TC4 that does not support this function
The moving averaging process setting cannot be configured in the intelligent function module switch setting.
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Appendix 5 Dpifferences with MELSEC-Q series Modules

Appendix 5.1 Differences with temperature control modules

This section describes the differences in functions and programming methods between the MELSEC-Q series
temperature control modules (Q64TCTTN, Q64TCTTBWN, Q64TCRTN, Q64TCRTBWN) and the L60TCA4.

(1) Functional comparison

(a) Added functions
The following table lists the functions added in the L60TCA4.

Item Description Reference

The following input ranges are available in the L60TC4.
(1) LBOTCTT4, LBOTCTT4BW
- K:-200.0 to 1300.0°C
-J:-200.0 to 1000.0°C
Input range - E: -200.0 to 1000.0°C Page 39, Section 3.2.2
-N: 0.0 to 1000.0°C
(2) LBOTCRT4, L6OTCRT4BW
- Pt100: -200.0 to 850.0°C
- JPt100: -200.0 to 640.0°C

The L60TC4 can be used as a temperature input module. It also enables application of the

Temperature input mode
P P primary delay digital filter to temperature input, the alert output, and other functions.

Page 117, Section 8.1

The sampling cycle can be selected from 250ms/4 channels and 500ms/4 channels. (The Page 41, Section 3.2.3 (1),

Switching th li |
witching the sampling cycle cycle is fixed to 500ms in MELSEC-Q series temperature control modules.) Page 108, Section 7.2

The control output cycle can be selected by 0.1s (0.5s to 100.0s) with the LE0TC4. The cycle
can be also selected by 1s (1s to 100s) similar to MELSEC-Q series temperature control
modules.

Switching the unit of control
output cycle

Page 41, Section 3.2.3 (2),
Page 108, Section 7.2

(b) Function that cannot be used

Online module change is not available with the L60TC4.

(2) Program compatibility
Programs used in the MELSEC-Q series temperature control modules (Q64TCTTN, Q64TCTTBWN,
QB64TCRTN, Q64TCRTBWN) can be used with the L60TCA4.

(a) /0 signal
Although some I/O numbers of the L60TC4 have different names from those of the MELSEC-Q series
temperature control modules, they have the same function and are compatible with each other.

(b) Buffer memory

Although some buffer memory areas have been added to the L60TC4, the functions are the same and the
program has compatibility.

(c) Sampling cycle
For the L60TC4, the sampling cycle can be selected from 250ms and 500ms. For the MELSEC-Q series
temperature control modules, the cycle is fixed to 500ms. When using the program used in the MELSEC-Q
series temperature control modules with the L60TC4, check that the sampling cycle for the L60TC4 is set to
500ms. When changing the cycle to 250ms, thoroughly verify that the control of the target system has no
problem.
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Appendix 6 When Using GX Developer

This section describes how to configure the setting of the L60TC4 using GX Developer.

Appendix 6.1 10 assignment and intelligent function module
switch setting

Configure the setting on the following windows when using GX Developer.

Window name Application
1/0 assignment Set the type of a module to be connected and the range of I/O signal.
Intelligent function module switch setting Configure the switch setting of the intelligent function module.

(1) /O assignment

Configure the setting on "I/O assignment” in "PLC parameter”.

@ Parameter => [PLC parameter] => [I/O assignment]

L parameter, setting ['5_<

PLCname  |PLCsystem  |PLCHle  |PLCRASH)  |PLCRAS(Z)  |Device  |Pogram  |Bootfle | SFC |
140 azzignment ]Built-in Ethernet port ] Built-in /0 function setting ]

10 Assighment
Slat Type todel name Paints Starty’ -
FLC PLC LO2CPU
FLC Built-in [0 function
0r=-0) Intell.
10+1)
20+2)
33
4[+-4)
5[]

Switch zetting
0ooa

1Epoint
o010 Detailed setting|

LEOTCTT4 1Epaint

LHENENENERENENE
LR ENERENERE]

Sl (= (5 5 Uy (N o fem

Azzigning the |/0 address iz not necessary az the CPU does it automatically.
Leaving thiz zetting blank will not cauze an emor to ocour.

Item Description
Type Select "Intelli.".
Model name Enter the model name of the module.
Points Select "16 point".
Start XY Enter an arbitrary start 1/0 number of the L60TC4.

Select "16 point" in Points when using the L6OTCTT4BW or L60TCRT4BW.
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(2) Intelligent function module switch setting

Configure the setting on "Switch setting" in "PLC parameter".

\@ Parameter => [PLC parameter] => [I/O assignment] => Click  Switch setting | -

Switch setting for 1/0 and intelligent function module

Irput formnat HE:. A Select "HEX.".
St Type todel name Switch 1 | Switch 2 | Switch 3| Switch 4| Switch 5| =
0 |FLC FLC LOZCPU
1_|FLC Built-in 140 function
2|00 Intelli LEOTCTT4 0ooa 000 anan anan anon
3 |11
EE
5 |33
B |44
7 |50+8)
3 [6-6)
9 |77
10 |8[=8)
| 11 ]3r-4] hd
P v
End Cancel
Item Setting item
Control output HOLD/CLEAR setting
Setting value Output setting
Swich 0000
H 0 CLEAR
CH4 CH3CH2 CH1
Other than 0 HOLD >
S
Setting value™2 Mode selection”” Mode selection” (control mode) Number of control loops 3
3
0000H Standard control Standard control 4 loops >9<'
0001H Heating-cooling control (normal mode) Heating-cooling control 2 loops g
* . . =
0002H Heating-cooling control (expanded mode)® | Heating-cooling control 4 loops o
Swi Temperature control - -
witch 2 d Heating-cooling control 1 loop g
0003H mode Mix control (normal mode) 5
Standard control 2 loops «Q
@
. Heating-cooling control 2 loops x
0004H Mix control (expanded mode)® o
Standard control 2 loops e
@
0100H Temperature input mode — _co_:o
@

Bumas youms ajnpow uonouny juabijeiul pue juswubisse Q)] |9 xipuaddy
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Item Setting item

Function extension bit specification, sampling cycle selection

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

——L I % L L L L s '
. . 1 \
Fixedto 0 Fixedto 0 1| b0: Automatic setting when the input !
| range is changed :
| 0: Disable 1
: 1: Enable ]
I

1
I
i | b1 Setting change rate limiter setting :
: 0: Temperature rise/Temperature drop |,
Switch 3 T batch setting :
: 1: Temperature rise/Temperature drop |,
| individual setting :
| |

1
b12: Sampling cycle selection™ : b2: Control cycle unit switch setting”™ :
0: 500ms/4 channels T 0: 1-second intervals 1
1: 250ms/4 channels ! 1: 0.1-second intervals |
I
| |
| I

1
1| b3: Moving averaging process setting 1
: 0: Enable :
: 1: Disable )
I
!

Switch 4 0: Fixed (empty)
Switch 5 0: Fixed (empty)
*1 Immediately after the setting is changed, a set value discrepancy error (error code: OOOEH) occurs. To clear the set

value discrepancy error, turn off, on, and off Set value backup instruction (Yn8).
*2 When the setting is out of the setting value, a switch setting error (error code: 000FH) occurs. In this case, the module
does not operate properly. Set the correct value.

*3 Control in the expanded mode requires an external output module. For details, refer to [~ Page 127, Section 8.2.1

3).
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Appendix 6.2 Initial setting and auto refresh setting

The initial setting and auto refresh setting cannot be configured when GX Developer is used. Use the program instead.

(1) Initial setting
Configure the initial setting using the program. ((_= Page 249, CHAPTER 10)

(2) Auto refresh setting

To access the buffer memory using the program, perform one of the following methods.

(a) Access using FROM/TO instruction

Use FROM instruction to store the data read from the buffer memory in the L60TC4 into the specified device.
Use TO instruction to write the data of the specified device to the buffer memory in the L60TC4.
For details on FROM/TO instruction, refer to the following.

[ 1 MELSEC-Q/L Programming Manual (Common Instructions)

(b) Access using Intelligent function module device

Use Intelligent function module device (Un\G0O) to access the buffer memory in the L60TCA4.

When Error code (Un\GO0) is transferred to DO in the CPU module.

MO Ui\
} {mMOV GO DO

Jadojenag xo Buisn uaypp 9 xipuaddy

Bumes ysaipal olne pue Bumas [eniu| g'9 xipuaddy
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Appendix 7 External Dimensions

The following shows the external dimensions of the L60TC4.

(1) L60TCTT4

ALM

L60TCTT4
RUN

2|t &]

AR A A A A VAR R

S |
NSAED &

I ERR.

17

DIN rail center

(Unit: mm)

(2) L60TCTT4BW

L60TCTT4BW

—[~N[m[<][o[~w]a[2[E][S][R[F[0] 2] T[]

RARZ QAR RV RVARVARVATVS

Qecmes | =0 ER g o

2| 5[]

AR U VAT ST VAT VAU

1R In Im e a Je I8 J= |

L[ S S o[ ®[ O o] SENN )

(Unit: mm)

57.0

117

DIN rail center
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(3) L60TCRT4

<
o AL
~ U 2
g
0l
[e] 5
= 6
A 7
b s A 8
B 9
DIN rail cent B, 1‘1)
n 2
o 3]
3 A 4
15
B 16|
Blb 17]
b 8
4 <
L 95
. 117 , 28.5
(Unit: mm)
(4) L60TCRT4BW
>
v" g
o @
\ >
S x Q
RUN | ALM :
ERR. ‘ HBA m
x
15}
g 3
0 o
< a Y o
3] s
: :
TN/ g.
C p =]
(2]
Yy _ o IN
A o) 1 "
IN
/ ‘b
DIN rail center BH 9
3 o
IN
Ela .
4 <
L 95 |
117 R M 57.0 _
(Unit: mm)
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Autotuning . ....... ... . 140

Auto-setting at input range change
................... 108,109,234,351,352,412

Backup of the calculated value on completion of auto

tuning . .. ... 142
Back-up of the set value completion flag (Xn8) . .. 329
Back-up of the set value fail flag (XnA). . . . .. 314,330
Batch/individual setting for temperature rise and
temperaturedrop . .......... ... .. ..., 154
Buffermemory. . ... ... ... ... .. 16
Buffer memory address by mode . . . ........... 47
Buffer memory address for error history . .. ... ... 77
Buffer memory areas related to auto tuning. . . . . . 141
Buffer memory areas related to control method . . . 134
Buffer memory areas which can be set only in the setting
MOde . ..o 332
Buffer memory databackup . ............... 235
Buffermemorylist .. ...................... 47

CH1 to CH4 Adjustment sensitivity (dead band) setting
(Un\G46, Un\G78, Un\G110, Un\G142)
............................. 129,130,361
CH1 to CH4 Alert 1 mode setting (Un\G192, Un\G208,
Un\G224,Un\G240) . . . ... ..o 385
CH1 to CH4 Alert 2 mode setting (Un\G193, Un\G209,
Un\G225, Un\G241) . . ... oot 385
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CH1 to CH4 Alert 3 mode setting (Un\G194, Un\G210,

Un\G226, Un\G242). . . . ... ... i 385
CH1 to CH4 Alert 4 mode setting (Un\G195, Un\G211,
Un\G227,Un\G243). . . . . ..o i 385

CH1 to CH4 Alert definition (Un\G5 to Un\G8). . .. 337
CH1 to CH4 Alert occurrence flag (XnC to XnF)
................................. 314,331
CH1 to CH4 Alert set value 1 (Un\G38, Un\G70,
Un\G102, Un\G134). . . . ... ... .. .. 356
CH1 to CH4 Alert set value 2 (Un\G39, Un\G71,
Un\G103,Un\G135). . . .. ... ..o 356
CH1 to CH4 Alert set value 3 (Un\G40, Un\G72,
Un\G104, Un\G136). . . ... ..ot 356
CH1 to CH4 Alert set value 4 (Un\G41, Un\G73,
Un\G105, Un\G137). . . . . ... oo 356
CH1 to CH4 AT bias setting (Un\G53, Un\G85, Un\G117,
Un\G149) . . .. 369
CH1 to CH4 AT simultaneous temperature rise
parameter calculation flag (Un\G573, Un\G605,
Un\G637, Un\G669). . . . ... 397
CH1 to CH4 Auto tuning instruction (Yn4 to Yn7)
.................................... 333
CH1 to CH4 Auto tuning mode selection (Un\G184 to
Un\G187) . . .o 384,407
CH1 to CH4 Auto tuning status (Xn4 to Xn7)
............................. 313,314,328
CH1 to CH4 AUTO/MAN mode shift (Un\G50, Un\G82,
Un\G114, Un\G146). . . . .. ............. 366,367
CH1 to CH4 Automatic backup setting after auto tuning of
PID constants (Un\G63, Un\G95, Un\G127, Un\G159)

................................. 345,377
CH1 to CH4 Control output cycle setting (Un\G47,
Un\G79, Un\G111, Un\G143) .. ............. 362
CH1 to CH4 Control response parameter (Un\G49,
Un\G81, Un\G113,Un\G145) ... ............ 365
CH1 to CH4 Cooling control output cycle setting
(Un\G722, Un\G738, Un\G754, Un\G770) . ... .. 362
CH1 to CH4 Cooling proportional band (Pc) setting
(Un\G720, Un\G736, Un\G752, Un\G768) .. .. .. 354
CH1 to CH4 Cooling transistor output flag (Un\G712 to
Un\G715) . . .. 342
CH1 to CH4 Cooling upper limit output limiter (Un\G721,
Un\G737, Un\G753, Un\G769) .............. 358
CH1 to CH4 Decimal point position (Un\G1 to Un\G4)

.................................... 336
CH1 to CH4 Derivative action selection (Un\G729,
Un\G745, Un\G761, Un\G777) .............. 405
CH1 to CH4 Derivative time (D) setting (Un\G37,
Un\G69, Un\G101, Un\G133) ... ............ 356
CH1 to CH4 Forward/reverse action setting (Un\G54,
Un\G86, Un\G118, Un\G150) .. ............. 370
CH1 to CH4 Heater disconnection alert setting (Un\G58,
Un\G90, Un\G122, Un\G154) ... ............ 372
CH1 to CH4 Heating control output cycle setting
(Un\G47, Un\G79, Un\G111, Un\G143) ........ 362
CH1 to CH4 Heating proportional band (Ph) setting
(Un\G35, Un\G67, Un\G99, Un\G131) . ........ 354
CH1 to CH4 Heating transistor output flag (Un\G21 to
Un\G24) . . .. 342



CH1 to CH4 Heating upper limit output limiter (Un\G42,

Un\G74, Un\G106, Un\G138) . . . .. ........... 358
CH1 to CH4 Input range (Un\G32, Un\G64, Un\G96,
Un\G128). ... 346
CH1 to CH4 Integral time (I) setting (Un\G36, Un\G68,
Un\G100, Un\G132) . ...... ... ... ... ...... 356
CH1 to CH4 Loop disconnection detection dead band
(Un\G60, Un\G92, Un\G124, Un\G156) . . . ... ... 374
CH1 to CH4 Loop disconnection detection judgment time
(Un\G59, Un\G91, Un\G123, Un\G155) . . . ... ... 373
CH1 to CH4 Lower limit output limiter (Un\G43, Un\G75,
Un\G107,Un\G139) . ......... ... ... ...... 358
CH1 to CH4 Lower limit setting limiter (Un\G56, Un\G88,
Un\G120,Un\G152) . . ... ... ... .. 371
CH1 to CH4 MAN output setting (Un\G51, Un\G83,
Un\G115,Un\G147) . . ... ... .. ... 367
CH1 to CH4 Manipulated value (MV) (Un\G13 to Un\G16)
..................................... 339

CH1 to CH4 Manipulated value (MV) for output with
another analog module (Un\G177 to Un\G180). . . .382
CH1 to CH4 Manipulated value for cooling (MVc)

(Un\G704 to Un\G707). . . . ..o oo 339
CH1 to CH4 Manipulated value for heating (MVh)
(Un\G13toUn\G16) . . ... 339

CH1 to CH4 Manipulated value of cooling (MVc) for
output with another analog module (Un\G708 to
UN\G711) . .o 382
CH1 to CH4 Manipulated value of heating (MVh) for
output with another analog module (Un\G177 to
UN\G180). . . oot 382
CH1 to CH4 Manual reset amount setting (Un\G724,
Un\G740, Un\G756, UnN\G772) . . . ............ 404
CH1 to CH4 Memory’s PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158) . . . .. 344,376
CH1 to CH4 Number of moving averaging (Un\G698 to
UN\G701) . .o 402
CH1 to CH4 Output variation limiter setting (Un\G44,
Un\G76, Un\G108, Un\G140) . . . ... .......... 360
CH1 to CH4 Overlap/dead band function (Un\G723,
Un\G739, Un\G755, UN\G771) . . ... .......... 403
CH1 to CH4 PID control forced stop instruction (YnC to
YNF) o 335
CH1 to CH4 Primary delay digital filter setting (Un\G48,
Un\G80, Un\G112, Un\G144) . . . ... .......... 364
CH1 to CH4 Process alarm alert output enable/disable
setting (Un\G196, Un\G212, Un\G228, Un\G244) . . 386
CH1 to CH4 Process alarm lower lower limit value

(Un\G197, Un\G213, Un\G229, Un\G245) . . ... .. 387
CH1 to CH4 Process alarm lower upper limit value
(Un\G198, Un\G214, Un\G230, Un\G246) . . .. ... 387
CH1 to CH4 Process alarm upper lower limit value
(Un\G199, Un\G215, Un\G231, Un\G247) .. ..... 387
CH1 to CH4 Process alarm upper upper limit value
(Un\G200, Un\G216, Un\G232, Un\G248) . ... ... 387

CH1 to CH4 Process value (PV) scaling function
enable/disable setting (Un\G725, Un\G741, Un\G757,

UN\G773). . . 404
CH1 to CH4 Process value (PV) scaling lower limit value
(Un\G726, Un\G742, Un\G758, Un\G774) . ... ... 405
CH1 to CH4 Process value (PV) scaling upper limit value
(Un\G727, Un\G743, Un\G759, Un\G775) .. ..... 405
CH1 to CH4 Process value (PV) scaling value (Un\G728,
Un\G744, Un\G760, UN\G776) . . ... .......... 405

CH1 to CH4 Proportional band (P) setting (Un\G35,

Un\G67, Un\G99, Un\G131). . ... ............ 354
CH1 to CH4 Rate alarm alert detection cycle (Un\G202,
Un\G218, Un\G234, Un\G250) . . .. ........... 388

CH1 to CH4 Rate alarm alert output enable/disable
setting (Un\G201, Un\G217, Un\G233, Un\G249). . 388
CH1 to CH4 Rate alarm lower limit value (Un\G204,

Un\G220, Un\G236, Un\G252) . . .. ........... 389
CH1 to CH4 Rate alarm upper limit value (Un\G203,
Un\G219, Un\G235, Un\G251). . ... .......... 389
CH1 to CH4 Self-tuning flag (Un\G575, Un\G607,
Un\G639, Un\G671) . ...... ... .. ... ... 399
CH1 to CH4 Self-tuning setting (Un\G574, Un\G606,
Un\G638, Un\GB70) . . ........ovinennn.. 398
CH1 to CH4 Sensor correction value setting (U\G45,
Un\G77, Un\G109, Un\G141). . . ... .......... 361

CH1 to CH4 Sensor two-point correction gain latch
completion (Un\G551, Un\G583, Un\G615, Un\G647)
..................................... 396
CH1 to CH4 Sensor two-point correction gain latch
request (Un\G550, Un\G582, Un\G614, Un\G646)

CH1 to CH4 Sensor two-point correction gain value
(corrected value) (Un\G547, Un\G579, Un\G611,
Un\GB43). . . ..o 394
CH1 to CH4 Sensor two-point correction gain value
(measured value) (Un\G546, Un\G578, Un\G610,
Un\GB42). . ... . 394
CH1 to CH4 Sensor two-point correction offset latch
completion (Un\G549, Un\G581, Un\G613, Un\G645)
..................................... 395
CH1 to CH4 Sensor two-point correction offset latch
request (Un\G548, Un\G580, Un\G612, Un\G644)

CH1 to CH4 Sensor two-point correction offset value
(corrected value) (Un\G545, Un\G577, Un\G609,
Un\GB41). . ..o 393
CH1 to CH4 Sensor two-point correction offset value
(measured value) (Un\G544, Un\G576, Un\G608,
Un\GB40). . . ... 393
CH1 to CH4 Set value (SV) monitor (Un\G25 to Un\G28)
................................. 157,343
CH1 to CH4 Set value (SV) setting (Un\G34, Un\G66,
Un\G98,Un\G130) . .. ......... ... 157,354
CH1 to CH4 Setting change rate limiter (temperature
drop) (Un\G564, Un\G596, Un\G628, Un\G660). . . 368
CH1 to CH4 Setting change rate limiter (temperature

rise) (Un\G52, Un\G84, Un\G116, Un\G148) . . . .. 368
CH1 to CH4 Setting change rate limiter (Un\G52,
Un\G84, Un\G116, Un\G148). . . .. ........... 368

CH1 to CH4 Setting change rate limiter time unit setting
(Un\G735, Un\G751, Un\G767, Un\G783) . . . 343,409
CH1 to CH4 Simultaneous temperature rise AT mode
selection (Un\G733, Un\G749, Un\G765, Un\G781)

..................................... 407
CH1 to CH4 Simultaneous temperature rise dead time
(Un\G732, Un\G748, Un\G764, Un\G780) . . . . . .. 407
CH1 to CH4 Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) . . ... .. 406
CH1 to CH4 Simultaneous temperature rise group setting
(Un\G730, Un\G746, Un\G762, Un\G778) . . .. ... 406
CH1 to CH4 Simultaneous temperature rise status
(Un\G734, Un\G750, Un\G766, Un\G782) . . . . ... 408
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CH1 to CH4 Stop mode setting (Un\G33, Un\G65,

Un\G97,Un\G129). . . . .. ... 353
CH1 to CH4 Temperature process value (PV) (Un\G9 to
Un\G12) .. e 339

CH1 to CH4 Temperature process value (PV) for input
with another analog module (Un\G689 to Un\G692) 401
CH1 to CH4 Temperature rise judgment flag (Un\G17 to

UN\G20) . ..o e 341
CH1 to CH4 Transistor output flag (Un\G21 to Un\G24)
.................................... 342
CH1 to CH4 Unused channel setting (Un\G61, Un\G93,
Un\G125, Un\G157) . . . . ... 375
CH1 to CH4 Upper limit output limiter (Un\G42, Un\G74,
Un\G106, Un\G138) . . . . ............... 358,410
CH1 to CH4 Upper limit setting limiter (Un\G55, Un\G87,
Un\G119, Un\G151) . . .. ..o 371
CH1 to CH8 CT input channel assignment setting
(Un\G264 to Un\G271) . . ... ... oot 389,390
CH1 to CH8 CT ratio setting (Un\G288 to Un\G295)
................................. 391,392
CH1 to CH8 CT selection (Un\G272 to Un\G279)
.................................... 391
CH1 to CH8 Heater current process value (Un\G256 to
UN\G263) ..ottt e 389
CH1 to CH8 Reference heater current value (Un\G280 to
UN\G287) .. oot e 389,392
CH2 to CH4 Temperature conversion setting (Un\G695
toUn\GB9I7) . ... .. 402
Checking the completion of auto tuning . ....... 150
Checkingtheerror....................... 247
Clearingtheerror. ....................... 248

Cold junction temperature compensation accuracy . 35
Cold junction temperature compensation resistor

................................... 32,87
Cold junction temperature compensation selection
(UN\G182). . oo e e 383
Cold junction temperature process value (Un\G29)

.................................... 343
Compensation lead wire . . . ... .. 93,94,95,96,97,98
Condition for alert judgment . ............... 163
Condition where CH1 to CH4 Alert occurrence flag (XnC
toXnF)turnsoff. . ....... ... .. ... ... 163
Conditions for self-tuning (starting ST) . ... ... .. 176
Conditions for self-tuning (vibration ST) ... ..... 177
Conditions for the simultaneous temperature rise
function. .. ... ... .. .. . 190
Conditions where auto tuning cannot be executed. 148
Conditions where auto tuning ends in fail . . ... .. 149
Conditions where self-tuning does not complete due to
BITOTS & v v e et e e e e e e 180
Conditions where self-tuning is not executed. . . . . 178
Connectionterminal . .. .................... 36
Controlmethod . ...................... 16,129
Controlmode. .. ...................... 16,126
Control mode selection. . . ................. 109
Controloutput . . . .......... ... .. ........ 35
Control outputcycle . .. .............. 35,41,139
Control output cycle unit selection . . .......... 139
Control output cycle unit selection setting . . . . 109,412
Control output setting at CPU stop error. . . . . ... 128
Control switching monitor (Un\G183) ... ....... 384
Conversion enable/disable . ................ 118
Conversion enable/disable setting (Un\G693) . . .. 401
Cooling method setting. . . ................. 206
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Cooling method setting (Un\G719). . .......... 403

CPUmModule . . ... e 16,81
CT monitor method switching (Un\G176) . ... ... 381
CTratiosetting . . ....................... 392
CTL-12-S36-10 . . ........ ... 82,391
CTL-12-S36-8......... ... ... 82,391
CTL-12-S56-10 . . . . . .. it 82,391
CTL-6-P ... i 82,391
CTL-6-P-H . ... .. 82,391

Current sensor for heater disconnection detection. . 82

Data read from non-volatile memory .......... 236
Data write to non-volatile memory . . ... ....... 235
Deadband ............................ 209
Dead band settingrange . .................. 35
Default setting registration instruction (Yn9) . . 334,375
Default value write completion flag (Xn9) .. ... .. 329
Derivative action (D-action). . . ............... 30
Derivative action selection . ................ 153
Deviationalert. . ... ..................... 157
Dielectric withstand voltage. . . ............... 35
Differences . ... ... .. 418
Differences between auto tuning and self-tuning . . 172
DINrailhook. . . ... ..o 32
Discontinuation of self-tuning . .............. 179
Displayunit. . .. ... ... .. ... ... 16,241
Displayed in English. . .. .................. 243
During AT Loop Disconnection Detection Function
.................................... 203
During AT loop disconnection detection function
enable/disable setting (Un\G571) ............ 396
Effect from wiring resistance of 1Tohm . . ... ... .. 39
ERR.LED. .. ... ... ... . 32,311
Errorclear. . ....... ... ... ... 240
Errorcode. . . ... 322
Errorcode (UN\GO) . ..................... 336
Errorcodelist . .. ............ ... ... ... .. 316
Error code priorities . . . ... ... L. 318
Errorhistory .. ... .. ... .. 237
Error history 1 to 16 (Un\G1280 to Un\G1407) ... 413
Error occurrence flag (Xn2). . ............ 313,327
Error reset instruction (Yn2) . ............... 333
Expandedmode ........................ 127
External dimensions. . . ................... 424
Externalinput ... ... ... ... . ... ... ..., 16
Externaloutput . .. ... ... ... L. 16
Fixedvalueaction . .................... 16,405
Forwardaction ...............uuuunu... 27,200
Fullscale ......... ... .. ... 16
Function extension bit monitor (Un\G787). . . . ... 412
Functionlist .......... ... .............. 42
Functionversion . .................... 322,414
Functional comparison. . ... ............... 418
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MAN mode shift completion flag (Un\G30). .. 343,367
Manipulated value (MV) and control output cycle . . 340
Manualcontrol . . .. ............... 138,359,360
Manualreset ... .................... 129,136
MELSEC-Q series temperature control modules . . 418
Memory’s PID constants read/write completion flag

(UNMG31) . ot e 344
Mix control (expanded mode). . . ......... 126,127
Mix control (normalmode). . . ............... 126
Mode shifting . . . ... .. ... .. 326
Module errorhistory . ... ............... ... 239
Module jointlevers . .. ..................... 32
Module READY flag (Xn0). . ............ 313,325
Module selection ... ..................... 107
Module’s detailed information. . . ............. 322
Monitoring the scaling value. . . .............. 221
Mountposition . . ........................ 107

Newmodule. . .......................... 107
Normalmode . . ..., 37
Normal sensor correction (one-point correction) function
................................. 223,411
Number of accesses to non-volatile memory . . . . .. 35
Number of alertdelay . ... ................. 166
Number of alert delay (Un\G165) .. ........... 378
Number of connectable modules . ............. 82
Numberofloops. .. ............ ... ...... 16
Number of occupied /O points. . .. ............ 35
Number of parameters . .................... 37
Number of temperature input points . . . ......... 35

GXDeveloper. .. ... 16,420
GXWOrks2. . ... 16
H
H/W LED information. . . .. ................. 323
H/W switch information .. .................. 324
Hardware errorflag (Xn3) . ............. 313,327
HBALED...... ... ... . .. . . . .. 32
Headmodule . ...................... 16,81,82
Heater disconnection compensation function . . . . . 216
Heater disconnection compensation function selection
(UN\GIT70) o oo e e e e e e 380
Heater disconnection detection. . . ............ 214
Heater disconnection detection specifications . . . .. 35
Heater disconnection detection wiring and setting
example for three-phase heater . .. ........... 105
Heater disconnection/output off-time current error
detection delay count(Un\G166) . . . ........... 379
Heating-cooling control . .. ................. 126
Heating-cooling control (expanded mode) . . . 126,127
Heating-cooling control (normal mode) . ........ 126
Highresponsemode . ... .................. 384
How to check error history . . . ............... 237
How to execute sensor two-point correction (when using
GXWOrks2) . . .o 228
How to execute sensor two-point correction (when using
the program). .. ....... ... ... 232
I
Indicationaccuracy . . .. ...... ... 35
Initial setting change screen. . ............... 241
Inputalert. .. .......... ... ... . ... 156
Inputfilter. . .. ... .. ... .. 35
Inputimpedance. . ........................ 35
Inputrange. . ........ . 346
Inputsignal. . . ........ .. ... ... 325
Inputsignallist . . ......................... 45
Input/output (with another analog module). . . . ... 169
Installation of the terminal block . . ............. 91
Insulationmethod . . ....................... 35
Insulationresistance . . . ..... ... ... oL 35
Integral action (l-action). . .. ................. 29
Internal current consumption .. ............... 36
L
L60TC4 .. .. 16
L60TC4 actions . . ......coviiinnnnnnnn... 27
L60TC4 as a temperature control module . . .. ... 109
L60TCRT4 . . ... .. i 16,425
L60TCRT4BW ... ..... ... ... .. ...... 16,425
L60TCTT4 . ... ... e e 16,424
L60TCTT4BW .. ... ... . .. 16,424
Latest address of error history (Un\G1279) ... ... 413
LED. . .. e 311
Linear ........ ... ... . .. ... 206,403
Loop disconnection detection. . .. ............ 201
LOOPS - ottt 126
Lower limit deviation alert. . . ................ 158

Offset . ... 28
Offset (remaining deviation). . . . ............. 136
ONdelayoutput. ........................ 171
ON delay outputflag. . ................ 342,381
Operation at sensor input disconnection . . ....... 35
Operation method and formula. . .. ............ 26
Operation mode (in operation) . . ............. 326
Operation of the simultaneous temperature rise function
..................................... 188
Operation on completion of auto tuning. . . ... ... 150
Operation with starting ST . .. .. ............. 175
Operation with vibration ST . ... ............. 177
Outlinedimensions . . .. .................... 36
Output off-time current error detection. . . . ... ... 219
Output Setting at CPU Stop Error. . . .......... 128
Output setting at CPU stoperror. . . ........... 109
Outputsignal . . ........ ... ... ... 332
Outputsignallist. . .. ............ ... ... ... 46
Overlap . . . ..o 208

Pcontrol ....................... 131,136,356
Package ......... ... 17
Parameter setting. . . .. ... ... ... .. ... 110
Partnames ............. ... .. ... 32
PDcontrol . . ... ... 132,136
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Peak current suppression . . . ............... 182 Setting change instruction (YnB) . . . ... ....... 334
Peak current suppression control group setting Setting change rate limiter setting . . . . . 109,154,412
(UM\G784). . ... o 190,410 Setting item reductionmode . . .. .......... 37,113
Performance specifications . . .. .............. 35 Setting manipulated value (MV) in MAN mode ... 343
Plcontrol ........ .. ... ............. 132,356 Setting mode (after operation). . . .. .......... 326
PIDaction. .. ... ... i 31 Setting mode at power-ON . . ... ............ 326
PID auto-correction status. . . ............... 399 Setting/operation mode instruction (Yn1) . ... 330,332
PIDconstantrange ....................... 35 Setting/operation mode status (Xn1) ... ....... 326
PIDconstants . .............. ..., 16 Signal names of terminal blocks . ............. 86
PID continuation flag (Un\G169) . ......... 128,380 Simple two-degree-of-freedom ... ... ... ... 25,152
PIDcontrol ......... ... ... ... ... 133 Simultaneous temperaturerise . . .. .......... 187
Platinum resistance thermometer type . . . . ... .. 350 Simultaneous temperature rise AT. . . . ... ..... 191
Primary delay digital filter . . ... ............. 119 Simultaneous temperature rise AT disable status
Procedure before operation. . . ............... 7O | e 397
Procedure for the self-tuning control. . . .. ...... 174 Simultaneous temperature rise parameter
Procedure ofautotuning. . . ................ 143 | 190,398,400
Processalarm.......................... 121 Simultaneous temperature rise parameter correction
Processing of the error history function. . .. ... .. 237 status. . . .. 399
Product information . .. ................... 322 Simultaneous temperature rise parameter error status
Program compatibility. . . .................. 418 | 400
Programming procedure . . . ................ 249 Solderlessterminal . ...................... 85
Programmingtool. . . . ..................... 16 Standardcontrol . ............... ... ..... 126
Proportionalaction. . . . ................... 355 Standardmode . . ............. ... ... .... 384
Proportional action (P-action) ................ 28 Starting ST . . . . ..o 398
Proportional band setting .. ................ 205 Switchsetting . . ........................ 108
Proportionalgain . . . ................... 28,355 System configuration . . . ................... 81
QB4TCRTBWN .. ... . e 418 Temperature control method. . .. ............. 35
QBATCRTN. .. e e 418 Temperature controlmode . .. ......... 15,16,125
QB4TCTTBWN .. ... 418 Temperature conversion. . .. ............... 211
QBATCTTN . . e 418 Temperature conversion completion flag (Un\G786)
.................................... 411
Temperature conversion method. . . ... ....... 118
Temperature inputmode . ......... 15,16,108,117
R1.25:3. . ottt 85 Temperature judgment. . .................. 338
RAMP ACHON .+« + v v e oo 16,405 Temperature measurementrange . .. ....... 39,337
Ratealarm ............................ 122 Temperature process value (PV) scaling . ... ... 221
Removal and installation of the terminal block. . . . . 91 Temperature rise completion range setting (Un\G167)
ReSOIUtON. . . ..o\ o e 39,346,351 | e SRRERREE RERRRREER -+ 341,379
Resolution of the manipulated value for output with Temperature rise completion soak time setting
another analog module(Un\G181) . ........... 383 (Un\G168). ...t 341,380
Reverseaction. . ...................... 27,200 Temperature sensor. ................... 16,346
RFB limiter function . . .................... 168 Temperature unit. . ...................... 346
RUNLED . . .. o oo 32.311 Terminal block. . . .......... ... .. ........ 85
Terminal block for CT. .. ................. 32,90
Terminal block for I/O. . . .. ............ 32,86,88
Terminal block mountingscrew . . ............. 85
sampling cycle . ... ... .. ... 35.41.106,118 'IT'ermlnaI SCTEW . o v vttt ettt e 85
. . BIMIS. © o e e e 16
Sampl!ng cycle monltgr (Un\G788). ... 108 #(1)3 The condition to be able to perform PID control. . . 133
Samplln.g cycle selection. . ...l ’172 The simultaneous temperature rise parameter setting
Selftuning. . ... usingself-tuning .. ............ ... .. ... 194
Self—tun!ng disable status . ................. 399 Thermocouple type . - .+« v v v oo 347
Self-tuningerror. . ......... ... .. . ..., 400 e :
Sensor correction function selection (Un\G785) 411 Thermocouple wiring resistance value . . ... . ... ... 315
Sensor correction value setting T 35 Three-phase heater . . .. .................. 105
. ) o Three-position control ... ................. 210
Seqsor two-point correction function . ... ... 227,411 Tightening torque Fange . . . . .+ v oo vvneenn 85
Ser!al number plate . ... ... 33 Timeconstant.......................... 119
Serialnumber ... ..... ... ... .. ... ..., 414 . :
Set value (SV) and the setting change rate limiter setting Title Seting. . . .. 107
157 To clgar the disconnection detection status . .. .. 218
Set value (SV) setting range - ... 35 Transistoroutput . . .. ........ ... ... ... ... 35
Setting change completion flag (XnB). . ... ..... 330
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Transistor output monitor ON delay time setting

(Un\G175) ... 342,381
TROUBLESHOOTING. . ................... 309
Troubleshooting by symptom . . .. ............ 315
Two-position control . .......... 129,354,359,360
Type of usable temperature sensors . . . .. ....... 39
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date

*Manual number

Revision

July, 2011

SH(NA)-081000ENG-A

First edition

August, 2014

SH(NA)-081000ENG-B

SH(NA)-081000ENG-B Revision due to the following:

- changes of the setting method when using CTL-12-S36-10 or CTL-12-S56-10 as a
current sensor (CT)

- addition of the setting item reduction mode of auto refresh

- additional function of moving averaging process to a temperature process value (PV)
- changes of the switch setting window and parameter setting window of GX Works2

- addition of the during AT loop disconnection detection function

- changes of the parameter setting window of GX Works2

December, 2014

SH(NA)-081000ENG-C

Error correction

Japanese manual version SH-080999-G

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses.
Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property rights which may
occur as a result of using the contents noted in this manual.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products, special damages and secondary damages whether foreseeable or not, compensation for accidents,
and compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of
on-site equipment, start-up test run and other tasks.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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TRADEMARKS

Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint, Visual Basic,
Visual C++, and Access are either registered trademarks or trademarks of Microsoft Corporation in the United States,
Japan, and other countries.

Intel, Pentium, and Celeron are either registered trademarks or trademarks of Intel Corporation in the United States and
other countries.

Ethernet is a trademark of Xerox Corp.
The SD and SDHC logos are either registered trademarks or trademarks of SD-3C, LLC.

All other company names and product names used in this manual are either trademarks or registered trademarks of their
respective companies.
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Specifications subject to change without notice.
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