MELSEC-L Temperature Control Module Sample Ladder
Reference Manual

Applicable Modules:
L60TCTT4, L6OTCTT4BW, L60TCRT4, L60TCRT4BW

<Contents>

Reference Manual ReVISION HISTOIY ........... e i e e e e s 2
L © Y= 1= PP T OPPPPPRRPP 3

2. When Using the Module in Standard System Configuration (When Using Intelligent Function Module

= Tr= 10 0= (=T =) 5
2.1. When Using the Module as a Temperature INput MOAUIE ..........cccoooiiiiiiiii i 5
2,11, TempPerature INPUL ... e e e e ettt e e e e e e e e e e et e e eeeeeeessna e eeeeeeeasannaanaan 5
2.2. Standard Control (Such as Auto Tuning, Self-Tuning, and Error Code Read)...........ccccccuvveuivenineninnninininnnnnns 15
2.2, TUNI NG e 15
2.3. Standard Control (Peak Current Suppression Function, Simultaneous Temperature Rise Function) ........... 25
2.3.1. Peak Current Suppression, Simultaneous Temperature RiS€e..............cccooiiiiiiiiiiiiiiiiiice e, 25
2.4. When Performing the Heating-Cooling CONtrOl........ ... 35
2.4.1.  Heating-Cooling Control ........ccooiiiiiiie 35
3. When Using the Module in Standard System Configuration (When Not Using Intelligent Function Module

= T2 1 0= (= =) 44
3.1. When Using the Module as a Temperature INput MOAUIE .............oeiiiiiiiiiiiiiiiiiieiieeeieeeeeeeee e eeeeeeeeeeeeeeeeeees 44
N T P I =14 a0 =T = 100 ] (= ] o 10 | OO PUPPRPPPIR 44
3.2. Standard Control (Such as Auto Tuning, Self-Tuning, and Error Code Read)..........cccevvvviviiiiiiiiiiiiiieeieeeennenn. 55
K 7280t O W o 1 T 55
3.3. Standard Control (Peak Current Suppression Function, Simultaneous Temperature Rise Function) ........... 67
3.3.1.  PeaK CUITENT SUPPIESSION. ....uuui ittt e e et e e e ettt e e e e e e e e e e ett e e eeeeeeeeasba e eeeeeseesssbaaeaeaaeeenes 67
3.3.2. Simultaneous TEMPErature RISE..........oouuuiiiiiiiiiiie et e e e e e e e e e et e e e aaaeeees 80
3.4. When Performing the Heating-Cooling CONIIOL.............uuiiiiiiiiiiiiiiiiieeiiiiiieeeeeeeieeeeeeeeeaeeeeeeeeeaeeeeeeseeseneeenennnnnnes 90
3.4.1.  Heating-CooliNg CONLIOL ......ccoiiiiiieiiiie et e e e et e e e e e e r e e e e e e aaaes 90
4.  When Connecting the Module to the Head ModUIE ..............coooiiiiiiiii e 101
T 1= o T o 1T = 1 (BT = [T o PR 101

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
LDM-M024-A
1114



Reference Manual Revision History

Reference Manual Number

Date

Description

LDM-M024-A

2012/01/16

First edition

MELSEC-L Temperature Control Module Sample Ladder Reference Manual

21114

LDM-M024-A



1. Overview

Overview of the Sample Ladder Programs

The sample ladder programs support a system that uses the MELSEC-L L60TC4 temperature control module.

Sample Ladder Program Functions

The programs have the following functions.

(1) When Using the Module in Standard System Configuration (When Using Intelligent Function Module Parameters)

No. | Project name Program Item Description Version
name
1 LD-L60TC4_PRM1 | 01RdTmp Temperature input | Performs the temperature input 1.00A
_V100A_E using the configuration function.
2 LD-L60TC4_PRM2 | 01Tuning Tuning Performs the auto tuning, 1.00A
_V100A_E self-tuning and error code read
operations using the configuration
function.
3 LD-L60TC4_PRM3 | 01PekHet Peak current Performs the peak current 1.00A
_V100A_E suppression, suppression and simultaneous
simultaneous temperature rise using the
temperature rise configuration function.
4 LD-L60TC4_PRM4 | 01HetCol Heating-cooling Performs the heating-cooling 1.00A
_V100A_E control control using the configuration
function.

(2) When Using the Module in Standard System Configuration (When Not Using Intelligent Function Module

Parameters)
No. | Project name Program Item Description Version
name
1 LD-L60TC4 _NPM1 | 01RdTmp Temperature input | Performs the temperature input 1.00A
_V100A_E without using the configuration
function.
2 LD-L60TC4_NPM2 | 01Tuning Tuning Performs the auto tuning, 1.00A
_V100A_E self-tuning and error code read
operations without using the
configuration function.
3 LD-L60TC4_NPM3 | 01Peak Peak current Performs the peak current 1.00A
_V100A_E suppression suppression without using the
configuration function.
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No. | Project name Program ltem Description Version
name
4 LD-L60TC4_NPM3 | 02Heat Simultaneous Performs the simultaneous 1.00A
_V100A_E temperature rise temperature rise without using the
configuration function.
5 LD-L60TC4_NPM4 | 01HetCol Heating-cooling Performs the heating-cooling 1.00A
~V100A_E control control without using the
configuration function.

(3) When Connecting the Module to the Head Module

No. | Project name Program Item Description Version
name
1 LD-L60TC4_IEF_V | 01RdTmp Temperature input | Performs the temperature input 1.00A
100A_E using the configuration function.

Relevant Manuals

MELSEC-L Temperature Control Module User's Manual

MELSEC-Q CC-Link IE Field Network Master/Local Module User's Manual
MELSEC-L CC-Link IE Field Network Master/Local Module User's Manual
MELSEC-L CC-Link IE Field Network Head Module User's Manual

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
GX Works2 Version1 Operating Manual (Common)
GX Developer Version8 Operating Manual

Note

This manual describes the functions of the sample ladder programs. It does not include information on restrictions of
use such as combination with modules or programmable controller CPUs. Before using any Mitsubishi products,

please read all the relevant manuals.

For information on the detailed specifications and operation timings of the sample ladder programs, refer to the
MELSEC-L Temperature Control Module User's Manual. The descriptions of the sample ladder programs in this
manual may be different from the ones found in the MELSEC-L Temperature Control Module User's Manual

depending on the date created.

Operating procedures are explained using GX Works2. When using GX Developer, refer to the MELSEC-L

Temperature Control Module User's Manual.
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2. When Using the Module in Standard System Configuration (When Using Intelligent Function
Module Parameters)

2.1. When Using the Module as a Temperature Input Module

2.1.1. Temperature Input

Function Overview

This program performs the temperature input using the intelligent function module parameters in the standard

system configuration.

Program
This function uses the project (program name).
L D-L60TC4_PRM1_V100A E(01RdTmp)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description

Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2 *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder programs.

Temperature control module(L60TCTT4)

CPU module(L02CPU)

Power supply module(L61P)

100-200 VAL
ki 1A
CRITRUT SVDE B4

e (@)
e D= @

Input module(LX42C4)

Output module(LY42NT1P)

END cover(L6EC)

X/Y00 X/Y10  X20 Y60

to

to to to

X/IYOF X/Y1F  X5F YOF

=
N

CHA1

Type-K thermocouple

- -200°C to 1300°C

CH3

L >

Type-K thermocouple
-200°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X25 Bit Temperature process value read -
instruction
6 Y11 Bit Setting/operation mode instruction -
7 Y12 Bit Error reset instruction -
8 Y1B Bit Setting change instruction -
9 Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.

(1) Addition of L60TCTT4 Temperature Control Module

a) Open the new module window and configure the setting as follows.

Project window—{[Intelligent Function Module]—Right-click—[New Module]

Mew Module

Module Selection

Module Tvpe |Temperature Contraol Module

LenTCTT4 |

Module Mame

Mount Position

Mounted Slot Mo, | O _|::|

Acknowledge I)0 Assignment

[v Specify start ¥¥ address | 0010 (Hi 1 Module Occupy [16 points]

Title Setting
Title

o]

Cancel

X
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(2) Switch Setting

a) Open the switch setting window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Switch Setting]

Switch Setting 0010:L60TCTT4

Input Maode Seleckion

{* Temperature Inpuk Modei

" Temperature Contral Mode

Tempetature Control Mode Setting

Oukbput Sekting ak CPU Stop Error

_H Cukbpuk Setting ak CPU Stop Error
ZH1 0:CLEAR.
CHz 0:CLEAR.
CH3 0:CLEAR.
ZH4 0:CLEAR.

Conkrol Mode Selection

| [

Setting Change Rate Limiter Setting

| [

Contral Dutput Cycle Unik Selection Setting

| [

7
Auko-setting at Input Range Change
|D:Disal:u|e ﬂ
Sampling Cycle Selection

|1:250ms |
~

e 10 g

This dialog setting is linked to the Switch Setting of the PLC parameter,
Default value will be shown in the dialog

if the Switch Setting of the PLC parameter conkains an out-of-range walue,

K | Cancel |

Table 2-1 Switch setting

ltem Set value
Input mode selection Temperature input mode
Control mode selection 0: Standard control
Setting change rate limiter setting 0: Temperature rise/temperature drop batch setting
Control output cycle unit selection setting 0: 1 s cycle
Auto-setting at input range change 0: Disable
Sampling cycle selection 1: 250 ms
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(3) Parameter Setting
a) Open the parameter setting window.
Project window—{[Intelligent Function Module]—Module name—[Parameter]
b) Click the [Clear Value for Gray Cells] button to set unnecessary items to 0.

c) Set the following parameters.

& 001 0:L60TCTT4[]-Parameter

Control Mode: Tempersture Input Mode: ' Clear Value Far Gray [ellsl * Set the value of unnecessary items for contral mods ko 0,
o~ —
Trem CHL CHz CHa CH4 A
-| fasic setting :9et the temperature conversion system. A
Tnput 49:Thermocouple K Measured  49:Thermocouple K Measured  49:Thermocouple K Measured  2:Thermocouplek Measured
MpUE range Temperature Range (-200,0to  Temperature Range (-200.0 ko Temperature Range (-200,0to  Temperature Rangedd to 1300
Set value (SY) setting 0.0c 0.0c 00C ocC
Unused channel setting :lUsed :Used 0;Used 0ilUsed
Conversion enablefdisable setting | 0:Enable MEnable 0:Enable 1:Disable
- Control basic parameter setting | The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants
Propartional band (P}
settingfHeating control 0.0 % 0.0 % 0.0 % 0.0 %
propartional band setting (Ph)
Coaling proportional band {Pc) ” o o o
setting 0.0 % 0.0 % 0.0 % 0.0 %
Inkegral time () setting as s Os 0s
Detivative time (D) setting s Os Os 0s
Control autput cycle
settingfHeating control output Os Os 0s Os
cycle setting.
Control response parameter 0:5low 0:Slavw 0:Slow 0:Slow
Stop Mode Setting 0:5top 0:5kop 0:5top 0:5kop
PID continuation flag 0:5top
_ Control detail parameter The QE4TCTT(BW) allows you to set the temperature measurement ranges which meet the operating
setting temperatures of the above thermocouples.
Forward/reverse action setting :Forward Action :Forward Action 0:Forward Action 0:Farward Action
Upper limit setting limiter 0.0c 0.0c 00C ocC
Loweer limit setting limiter ooc 0oc 00 0c
Setting change rate limiter or
Setting change rate limiter 0.0 % 0.0 % 0.0 % 0.0 %
(Temperature rise)
(Sfémg;:ﬂ:gad:gs itz 0.0% 0.0% 0.0% 0.0%
Sensor correction value setting 0.00 % 0.00 % 0,00 % 0.00 %
Primary delay digital filter setting |05 os 1s 0s
Upper limit output limiter/Heating o o o o
upper limit output limiker @S @O WS OO v
Set the temperature conversion syskem.
Table 2-2 Parameter setting
Item Item CH1 CH2 CH3 CH4
Basic Input range 49: Thermocouple | 49: Thermocouple 49: Thermocouple 2: Thermocouple K
setting K Measured K Measured K Measured Measured
Temperature Temperature Temperature Temperature
Range (-200.0 to Range (-200.0 to Range (-200.0 to Range (0 to
1300.0°C) 1300.0°C) 1300.0°C) 1300°C)
Conversion enable/disable setting 0: Enable 0: Enable 0: Enable 1: Disable
Control Primary delay digital filter setting
detail
Os Os 1s Os
parameter
setting
Alert Process alarm alert output enable/disable . 0: Enable 1: Disable .
. - 1: Disable 1: Disable
function setting
setting Process alarm lower lower limit value 0.0°C 200.0°C 0.0°C 0°C
Process alarm lower upper limit value 0.0°C 205.0°C 0.0°C 0°C
Process alarm upper lower limit value 1300.0°C 295.0°C 1300.0°C 1300°C
Process alarm upper upper limit value 1300.0°C 300.0°C 1300.0°C 1300°C
Rate alarm alert output enable/disable setting 1: Disable 1: Disable 0: Enable 1: Disable
Rate alarm alert detection cycle 1 Times 1 Times 4 Times 1 Times
Rate alarm upper limit value 0 0 5 0
Rate alarm lower limit value 0 0 -5 0

*For parameters other than above, use the default values.
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(4) Auto Refresh Setting

a) Open the auto refresh window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Auto Refresh]

D010:L60 4[]-Auto_Refre

Display Filker ‘Display Al v |
Ikem CHL HZ CH3 ZH4
- Fransfer to LPU iThe data of the buffer memory is transmitted to the specified device.
Error code Ds0
Temperature process walue (PY) | DS1 D5z D53
Manipulated value (MY}
Transistor output flag
Alert definition D55 Ds6
Manipulated valus
(M) Heating-side manipulated
wvalug {Mvh) For another analog
module autput
Temperature tise judament Flag
Set walue (34 monitor
AT Simultaneous temper ature rise
parameter calculation Flag
Self-tuning Flag
Tempersture conversion
completion Flag Dao
Process walue (PY) scaling walue
Simultaneous temperature rise
status
Cooling-side manipulated value
()
Cooling-side kransistar autput flag
Cooling-side manipulated value
(Mvc) For anather analog module
output ) d
The data of Te DurTer MEMOry 15 Tranemted to e spechlaa Tece.
Table 2-3 Auto refresh setting
Item CH1 [ CH2 | CH3 | cCH4
Transfer to CPU | Error code D50
Temperature process value (PV) D51 D52 D53 -
Alert definition - D55 D56 -
Temperature conversion completion flag | D60

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
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Devices ‘

This program uses the following devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X25 Bit Temperature process value read -
instruction
6 Y11 Bit Setting/operation mode instruction -
7 Y12 Bit Error reset instruction -
8 Y1B Bit Setting change instruction -
9 Y60 to Y6F Word Error code output -
10 | D11 Word CH1 Temperature process value -
(PV)
11 | D12 Word CH2 Temperature process value -
(PV)
12 | D13 Word CH3 Temperature process value -
(PV)
13 | D50 Word Error code -
14 | D51 Word CH1 Temperature process value -
(PV)
15 | D52 Word CH2 Temperature process value -
(PV)
16 | D53 Word CH3 Temperature process value -
(PV)
17 | D55 Word CH2 Alert definition -
18 | D56 Word CH3 Alert definition -
19 | D60 Word Temperature conversion completion | -
flag
20 | D998 Word Process alarm processing counter -
21 | D999 Word Rate alarm processing counter -
Version Date Description
1.00A 2012/01/16 First edition
MELSEC-L Temperature Control Module Sample Ladder Reference Manual
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* Zample ladder program Mame : 01 RdTmp
* Function : Temperature input
* Yersion : Wer1.004
+
* {Program that changes the setting/ operation mode>
+
<Change to setting/cperation mode>
x23 1B
0 [l 1t w11 3
Operatic  Setting Settingf
nmode s change i operatio
et instr  nstructi n mode i
uction on nst
*
* < FProgram that reads temp PY and processes when alarm occcurs>
*
<Transfer CTH1 Temp PY to D11 h
x28 x10 DE0.0
108 [ || [ | [mov  DE1 D11 I
Temperat Module R |Temperat CH1 Temp CHT Temp
ure PW r EADY fla |ure conv arature arature
ead inst g ersion c process process
ructicn omp flag value value
<Transfer CHZ2 Temp PV to D12 >
Ce0.4
[ [MOV D52 D12 1
Temperat CH2 Temp CHZ2 Temp
ure conw arature arature
arsion ¢ process process
omp flag wvalue wvalue
<Transfer CH3 Temp P to D13 >
Le0.8
[ [Mov D53 D13 I
Temparat CH3 Temp CH3 Temp
ure conw arature arature
arsion c process process
omp flag wvalue wvalue
<Processing at CHZ FProcess alarm >
x10 La5.2
210 || {1 Bl Dogs I
Module R |CGH2 Aler Process
EADY fla [t defini alarm pr
2 tion ocessing
counter
D5|5|.3
111
CH2 Aler
t defini
tion
<Processing at CH3 Rate alarm >
x10 Da6.4
234 [ 1 B D998 i
hModule R [CH3 Aler Rate ala
EADY fla |t defini rm proce
z tion s8ing co
untar
D5|6|.5
11
CH3 Aler
t defini
tion

Continues on next page.
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*

* < Program that reads an error code>

*

<Output error code to YEO to YEF >

256

304

s

344

X10
{ | [Mov  DAo Kaveo
hModule R Error co Error co
EADY fla de de cutpu
g 1
{Error reset instruction: ON >
oo
{1} [SET Y12 b
Error co Error re
de reset zat inst
instruc ruction
tion
{Error reset instruction: OFF >
Y12 X12
| | 1= D50 HO ] [RsT Y12 1
Errorre  Erroroc Error co Error re
getinst  currence de zat inst
ruction flag ruction
[END ]

*CH2 D998 is incremented when a process alarm occurs.

*CH3 D999 is incremented when a process alarm occurs.
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2.2. Standard Control (Such as Auto Tuning, Self-Tuning, and Error Code Read)
2.2.1. Tuning

Function Overview

This program performs the auto tuning, self-tuning and error code read operations using the intelligent function

module parameters in a standard system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_PRM2_V100A E(01Tuning)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description

Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L6OTCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2 *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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LDM-M024-A
15/114



System Configuration

The following system configuration is used for the sample ladder programs.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) END cover(L6EC)

X/YO0 X/Y10  X20 Y60
to to to to
X/YOF X/Y1F  X5F Y9F

Heater |—‘

Object to be controlled

Type-K thermocouple

0°C to 1300°C

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X24 Bit Memory of PID constants read -
instruction
6 X30 Bit CH1 Set value (SV) change -
instruction
7 Y11 Bit Setting/operation mode instruction -
8 Y12 Bit Error reset instruction -
9 Y18 Bit Set value backup instruction -
10 |Y1B Bit Setting change instruction -
11 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.

(1) Addition of L60TCTT4 Temperature Control Module

a) Open the new module window and configure the setting as follows.

Project window—[Intelligent Function Module]—Right-click—[New Module]

Mew Module

Module Selection

Module Tvpe |Temperature Contraol Module

LenTCTT4 |

Module Mame

Mount Position

Mounted Slot Mo, | O _|::|

Acknowledge I)0 Assignment

[v Specify start ¥¥ address | 0010 (Hi 1 Module Occupy [16 points]

Title Setting
Title

o]

Cancel

X

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
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(2) Switch Setting

a) Open the switch setting window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Switch Setting]

Switch Setting 0010:L60TCTT4

Input Maode Seleckion
" Temperature Inpuk Mode

{* Temperature Contral Mode;

Temperature Contral Mode Setting

Oukbput Sekting ak CPU Stop Error

H
CH1
CHz
CH3
CH4

Cukpuk Setting ak CPU Stop Error

[;CLEAR,
0:CLEAR,
0:CLEAR,
0;CLEAR,

f Conkrol Mode Selection

|D:Standard Conkrol
Setting Change Rate Limiter Setting

|D:Temperature RizeTemperature Drop Batch Setting

Contral Dutput Cycle Unik Selection Setting

|IZI:15 Cycle

Auko-setting at Input Range Change

|L|L|‘_)

|III :Disable

Sampling Cycle Selection

[~

=)

SJEI:SDDms
| LT
This dialog setting is linked to the Switch Setting of the PLC parameter,

Default value will be shown in the dialog
if the Switch Setting of the PLC parameter conkains an out-of-range walue,

K | Cancel

Table 2-4 Switch setting

ltem

Set value

Input mode selection

Temperature control mode

Control mode selection

0: Standard control

Setting change rate limiter setting

0: Temperature rise/temperature drop batch setting

Control output cycle unit selection setting 0: 1 s cycle

Auto-setting at input range change

0: Disable

Sampling cycle selection*

0: 500 ms

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
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(3) Parameter Setting
a) Open the parameter setting window.
Project window—{[Intelligent Function Module]—Module name—[Parameter]
b) Click the [Clear Value for Gray Cells] button to set unnecessary items to 0.

c) Set the following parameters.

-
¥ 001 0:L60TCTT4[]-Parameter

Control Mode:Standard Contral Clear Value For Gray Cells | * Set the value of unnecessary items for control made ko 0,

/ Item CH1 CHz CH3 CH4 o
= Basic setting :5et the temperature conyersion system.
T R 2:Thermacouplek, Measured 2:Thermocouplek Measured 2:Thermacoupler, Measured 2: Thermocouplel Measured
Temperature Range(0 to 1300 Temperature Range(0to 1300 Temperature Range(0 to 1300 Temperature RangedD to 1300
Set value (SW) setting 200¢C ocC ocC oc
Unused channel setting :Used 1:Unused 1:Unused 1:Unused
Conversion enablef/disable setting | M:Enable Enable 0:Enable 0:Enable
I Control basic parameter setting The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants
Froportional band {F)
setting/Heating contral 30 % 30 % 3.0 % 3.0%
proportional band setting {Ph)
sc;&:rgg proportional band (Pe) g oo 0.0% 0.0% 0.0%
Integral time (1) setting Z40 5 2405 240 5 240 5
Derivative time (D) setting 605 605 60s 605
Control output cycle
setting/Heating contral output 30s 30s 30s 30s
cycle sekting.
Contral response parameter 0 Slaw 0:5low 0:Slaw 0 Slow
Stop Mode Setting 1:Monikar 1:Monitar 1:Manitor 1:Monitor
PID conkinuation flag :5kop
— Control detail parameter The Q64TCTT{EW) allows you to set the temperature measurement ranges which meet the operating
setting temperatures of the above thermocouples.
Forwardfreverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 400 C 1300 C 1300 C 1300 C
Lovwer limit sekting limiter oc oc ocC oc
Setting change rate limiter or
Setting change rate limiter 0.0 % 0.0 % 0.0% 0.0%
{Temperature rise)
Setting change rate limiter
(Tamp?araturg ropy 0.0% 0.0% 0.0% 0.0%
Sensar correction value setting 0.00 % 0.00 % 0.00 % 0,00 %
Primary delay digital filker setting (0= Os 1s Os
\ Egg:: l‘i'nrf"tt gt'fgt'tt l‘m;’ MHeating |00 0=, 100.0 % 100,0 % 10,0 % L

Set the temperature conversion system,

Table 2-5 Parameter setting

ltem Item CH1 CH2 CH3 CH4
Basic setting Input range 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
Measured Measured Measured Measured
Temperature Range Temperature Range Temperature Range Temperature Range
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 1: Unused 1: Unused 1: Unused
Control basic Control output cycle
parameter setting setting/Heating control 30s 30s 30s 30s
output cycle setting
Control detail Upper limit setting limiter 400°C 1300°C 1300°C 1300°C
parameter setting Lower limit setting limiter 0°C 0°C 0°C 0°C
SRIlling SEEE, 1: Starting ST (PID 0: Do not run the ST | 0: Do not run the ST | 0: Do not run the ST
constant only)
Alert function setting Alert 1 mode setting ;iel;pper limit input 0: Not warning 0: Not warning 0: Not warning
Alert set value 1 500 °C 0°C 0°C 0°C

*For parameters other than above, use the default values.
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(4) Auto Refresh Setting
a) Open the auto refresh window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Auto Refresh]

=
5 0010:L60TCTT4[]-Auto_Refresh

Display Fiter  |Display Al |
o — N
4 Ikem CH1 CHZ CH3 CH4 -
- Franster fo £PU iThe data of the buffer memaory is transmitted to the specified device,
Error code Ds0

Temperature process value (PY) | D51
Manipulated walue {MY)
Transistor autput Flag

Alert definition

Manipulated value
{1Y){Heating-side manipulated
walue (Mvh} For another analog
module autput

Temperature tise judgment Flag
Set value (54 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 kransistar autput flag
Cooling-side manipulated value

(M¥c) for anather analog module
output )«
The Oote o te BuTTe THETGTy 1% [T ANeMEIea [0 TT1E Spect o] Qevite,

Table 2-6 Auto refresh setting

ltem CHt | cCcH2 | cH3 | cH4
Transfer to CPU Error code D50
Temperature process value (PV) | D51 [ - [ - [ -
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Devices ‘

This program uses the following devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X12 Bit Error occurrence flag used by the user.

3 X22 Bit Error code reset instruction -

4 X23 Bit Operation mode setting instruction -

5 X24 Bit Memory of PID constants read -
instruction

6 X30 Bit CH1 Set value (SV) change -
instruction

7 Y11 Bit Setting/operation mode instruction -

8 Y12 Bit Error reset instruction -

9 Y18 Bit Set value backup instruction -

10 |Y1B Bit Setting change instruction -

11 | Y60 to Y6F Word Error code output -

12 | D50 Word Error code -

13 | D51 Word CH1 Temperature process value -
(PV)

14 | M20 Bit CH1 Read completion flag -

15 | M21 Bit CH2 Read completion flag -

16 | M22 Bit CH3 Read completion flag -

17 | M23 Bit CH4 Read completion flag -

18 | M24 Bit CH1 Write completion flag -

19 | M25 Bit CH2 Write completion flag -

20 | M26 Bit CHS3 Write completion flag

21 | M27 Bit CH4 Write completion flag

Version Date Description

1.00A 2012/01/16 First edition
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* Sample ladder program Mame ;: 01 Tuning
* Function @ Tuning
* Wersion : Wer 1 004

*
* {Program that changes the setting/operation mode
*
{Change to setting/operation mode>
w2 B
0 [ A it 3
Operatic  Setting Setting/
nmode s change i operatio
et instr  nstructi n mode i
uction on nst
*
* {Program that reads PID constants from non—wvolatile memory>
*
<CH1 hem of PID cst read inst:Yes>
w2 K10 V1B 18
104 — | [ | 1 T [TOP W H3E K1 K1 ki
Mem of P Module R Setting  Set walu
D const EADY fla change i & backup
ants rea g netructi - instruc
d inst an tion
<PID cst read/write comp flag >
[FROM 11 H1F K2mn20 kA i
CH1 Read
complet
ion flag
<CH1 Mem of PID cst read inst:Mo >
WED K10
193 — | [ | [TOP W H3E KO K1 ki
CH1 Read Module R
complet EADY fla
ionflag g
*
* < Program that reads an error code’
*
<Output error code to Y80 to YBF >
x10
218 — | [MoY  DAO Kaven
Module R Errorco Error co
EADY fla de de outpu
g 1
<Error reset instruction: OM >
w22
268 —IM [SET ¥12 X
Error co Error re
de reset set ingt
instruc ruction
tion
<Error reset ingtruction: OFF >
Y12 K12
288 — —+= D50 HO ] [RsT 12 X
Error re  Error oc Error co Error re
set inst  currence de set inst
ruction flag ruction

Continues on next page.
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*

* {Program that changes the set value (SW1>
*

<Change CH1 3% 1o 290deg C >

%30 ¥10
30—t | | [TOP L1 Hzo K250 K1 !
CHI Set Module R

valus ch  EADY fla
ange ins g
truction

<Return CH1 3% to 200deg C >

xA0 Z10
362 —i [ |
CH1 Set  Module R
value ch  EADY fla
ange ins g
truction

[ToP L1 Heo K200 K1 1

384 [END b
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2.3. Standard Control (Peak Current Suppression Function, Simultaneous Temperature Rise Function)

2.3.1. Peak Current Suppression, Simultaneous Temperature Rise

Function Overview
This program performs the peak current suppression and simultaneous temperature rise using the intelligent function

module parameters in the standard system configuration.

Program
This function uses the project (program name).
L D-L60TC4 _PRM3_V100A E(01PekHet)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description

Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L6OTCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2 *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder program.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) ¢ END cover(L6EC)

[T
X/YO0O X/Y10 X20 Y60
to to to to
XIYOF X/Y1F  X5F YOF

Heater b—‘

Type-K thermocouple

CH1

Object to be controlled

0°C to 1300°C

1)
X

Heater '—‘

Type-K thermocouple

CH4

4:> Object to be controlled

0°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X24 Bit Memory of PID constants read -
instruction
6 Y11 Bit Setting/operation mode instruction -
7 Y12 Bit Error reset instruction -
8 Y18 Bit Set value backup instruction -
9 Y1B Bit Setting change instruction -
10 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.

(1) Addition of L60TCTT4 Temperature Control Module

a) Open the new module window and configure the setting as follows.

Project window—[Intelligent Function Module]—Right-click—[New Module]

New Module
Module Selection
Module Tvpe |Temperature Contraol Module
Module Hame LenTCTT4 |

Mount Position

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

[v Specify start ¥¥ address | 0010 (Hi 1 Module Occupy [16 points]

Title Setting

Title

o]

X
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(2) Switch Setting

a) Open the switch setting window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Switch Setting]

Switch Setting 0010:L60TCTT4

Input Maode Seleckion

" Temperature Inpuk Mode

{* Temperature Contral Mode;

Temperature Control Mode Setting

Oukbput Sekting ak CPU Stop Error

H
CH1
CHz
CH3
CH4

Cukpuk Setting ak CPU Stop Error

[;CLEAR,
0:CLEAR,
0:CLEAR,
0;CLEAR,

f Conkrol Mode Selection

|D:Standard Zontral

Setting Change Rate Limiter Setting

|D:Temperature RizeTemperature Drop Batch Setting

Contral Dutput Cycle Unik Selection Setting

|IZI:15 Cycle

Auko-setting at Input Range Change

|L|L|‘_)

|III :Disable

Sampling Cycle Selection

[~

=)

SJD:SDDms
[ Aty

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

K | Cancel |

Table 2-7 Switch setting

ltem

Set value

Input mode selection

Temperature control mode

Control mode selection

0: Standard control

Setting change rate limiter setting

0: Temperature rise/temperature drop batch setting

Control output cycle unit selection setting 0: 1 s cycle
Auto-setting at input range change 0: Disable
Sampling cycle selection 0: 500 ms
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(3) Parameter Setting

-
¥ 001 0:L60TCTT4[]-Parameter

Control Mode:Standard Control

c) Set the following parameters.

a) Open the parameter setting window.

Project window—{[Intelligent Function Module]—Module name—[Parameter]

b) Click the [Clear Value for Gray Cells] button to set unnecessary items to 0.

l Clear ‘alue for Gray Ce\lsl * Set the value of unnecessary ikems for control mode to 0,

g

Item

H1 CHz2

CH3

cHY ~

~ Basic sefting
Inpuk range

Set walue (SW) setting
Unused channel setting
Conversion enable/disable setting

= Control basic parameter setting
Proportional band (F)
setting/Heating contral
propartional band setting (Ph)
Cooling proportional band {Pc)
setting
Integral time (1) setting
Derivative time (D) setting
Contral output cycle
setting/Heating contral output
cycle setting,
Contral response parameter
Stop Mode Setting
PID continuation flag

—, Control detail parameter

setting

Forwardfreverse action setting
Upper limit setting limiter
Lower limit setting limiter
Setting change rate limiter or
Setting change rate limiter
{Temperature rise)
Setting change rate limiter
(Temperature drop)
Sensor correction value setting
Primary delay digital filker setting
Upper limit autput limiter/Heating

\ upper limit output limiter

i5et the temperature conversion system.

2:Thermocouplek Measured

Temperature Range(0 to 1300 Temperature Range(0 to 1300 Temperature Range(0 to 1300

Z:Thermocouplek, Measured rmocouplek, Measured
200 250C

O:Used O:Used

D:Enable D:Enable

The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants

3.0 %

0.0%
2405
60 s
20s

0:Slow
1:Monitor
:5top

The Q64TCTT{BW) allows you to set the temperature measurement ranges which meet the operating

3.0 %

0.0 %

2405
605

205

0:5low
1:Monitor

temperatures of the above thermocouples.

1:Reverse Action

1300 C
ac

0.0 %

0.0 %

0.00 %
0s

100.0 %

1:Reverse Action
1300 C
ocC

0.0 %

0.0 %

0.00 %
0s

100.0 %

300 C
O:Used
0:Enable

3.0 %

0.0%
240 5
60s
20s

0:Slow
1:Manitor

1:Reverse Action
1300 C
ocC

0.0 %

0.0%

0.00 %
1s

100.0 %

2: Thermocouplek Measured
Temperakure Rangel0 to 1300
350C

0:Used

D:Enable

3.0 %

0.0%

240 s
60 s

20s

0:Slow
1:Monitor

1:Reverse Action
1300 C
ocC

0.0%

0.0%
0,00 %

Os
100.0 % j‘v

Set the temperature conversion system,

Table 2-8 Parameter setting

Item ltem CH1 CH2 CH3 CH4
Basic 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
setting Measured Measured Measured Measured

Temperature Range Temperature Range Temperature Range Temperature Range
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set value (SV) setting 200 °C 250 °C 300 °C 350 °C
Unused channel setting 0: Used 0: Used 0: Used 0: Used
Control Control output cycle setting/Heating 20s 20s 20s 20s
basic control output cycle setting
parameter
setting
Cont.rol Sim.ultaneous temperature rise group 1: Group 1 1: Group 1 2: Group 2 2: Group 2
detail setting
gztrtziar:r;eter SP:t?iIr(]gurrent suppression control group 1: Group 1 2: Group 2 3: Group 3 4: Group 4
Simultaneous temperature rise AT mode | 1: AT for 1: AT for 1: AT for 1: AT for

selection

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

*For parameters other than above, use the default values.
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(4) Auto Refresh Setting
a) Open the auto refresh window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Auto Refresh]

{Bf 0010:L60TCTT4[]-Auto_Refresh A=
Display Filker ‘Display Al j
V- — -
Ikem _H1 HZ CH3 CH4 \«7
= Fransfer to LPU :The data of the buffer memory is transmitted to the specified device.
Errar cade Ds0
Temperature process value [PV |D51 D52 D53 D54

Manipulated walue (M)
Transistor autput flag

Alert definition

Manipulated value
(1)/Heating-side manipulated
walue (Mvh} Far another analag
miodule output

Temperature tise judgment Flag
Set value (54 monitor

AT Simultaneous temperature rise
parameter calculation Flag
Self-tuning flag

Tempersture conversion
completion Flag

Process value (PY) scaling walue
Sirnulcaneaus bemper ature rise

stakus
Cooling-side manipulated value
(G A

c) J‘_

The e
Table 2-9 Auto refresh setting
ltem CHt | cCcH2 | cH3 | cH4
Transfer to CPU Error code D50
Temperature process value (PV) [ D51 [ D52 | D53 | D54
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Devices ‘

This program uses the following devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X24 Bit Memory of PID constants read -
instruction
6 Y11 Bit Setting/operation mode instruction -
7 Y12 Bit Error reset instruction -
8 Y18 Bit Set value backup instruction -
9 Y1B Bit Setting change instruction -
10 | Y60 to Y6F Word Error code output -
11 | D50 Word Error code -
12 | D51 Word CH1 Temperature process value -
(PV)
13 | D52 Word CH2 Temperature process value -
(PV)
14 | D53 Word CHS3 Temperature process value -
(PV)
15 | D54 Word CH4 Temperature process value -
(PV)
16 | M20 Bit CH1 Read completion flag -
17 | M21 Bit CH2 Read completion flag -
18 | M22 Bit CH3 Read completion flag -
19 | M23 Bit CH4 Read completion flag -
20 | M24 Bit CH1 Write completion flag -
21 | M25 Bit CH2 Write completion flag -
22 | M26 Bit CHS3 Write completion flag -
23 | M27 Bit CH4 Write completion flag -
Version Date Description
1.00A 2012/01/16 First edition
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#* Sample ladder program Mame : 01 PekHet
* Function: Peak current suppression, simultanecus temp rise
* Version 1 Ver1.00A

*
* {Program that changes the setting/cperation mode>
*
<{Change to setting/operation modeX
H23 Y1B
0 — ¥ 1 Y11 )
Operatio Satting Batting/
n mode s change i operatio
etinstr  nstruct n meds i
uction on nst
*
* <Program that reads PID constants from non—volatile memaory>
*
<CH1 Mem of PID cst read instYes>
x24 x10 Y1B Y18
125 I o 1 +F [Tor U1 H3E K1 K1 }
Mem of P Module R Setting  Setwalu
[0 const EADY fla changze i e hackup
ants rea g nstructi instruc
d inst on tion
<GCH2 Mem of PID cst read instYes>
{Top U1 HSE K1 K1 I
<GH3 Mem of PID cst read instYes>
[Tor H7E K1 Ki }
<CH4 Mem of PID cst read instYes>
[Tor 1 HSE K1 K1 }
<{PID cst read/write comp flag >
[FROM U1 H1F K220 K1 i
CH1 Read
complet
ion flag
<CH1 Mem of PID ost read inst:No >
h20 x10
283 I { [Tor 1 H3E KO K1 }
CH1 Read Module R
complet EADY fla
ion flag g
<CHZ Mem of PID =5t read inst:No >
hz 1 X10
308 — | i [Tor W HSE KO K1 3
CH2 Read Meodule R
complet EADY fla
ion flag =z
<CH3 Mem of PID ost read inst:No >
e 2 x10
333 — | { [Tor 1 H7E KO K1 }
CH3 Read Module R
complet EADY fla
ion flag g
{CH4 Mem of PID =5t read instNo >
h2 3 x10
358 — | { [Tor 1 HSE KO Ki }

CH4 Read Module R
complet EADY fla
ion flag g

Continues on next page.
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*

* {Program that reads an error code?

*

383

433

481

473

<Dutput error code 1o Y60 to YGF >

X10
1| [Mov  Dso Kaveo
Module R Error co Error co
EADY fla de de cutpu
g 1
{Error reset instruction: ON >
Koo
h [SET Y12 1
Error co Error re
de resat et inst
instruc ruction
tion
<Error reset instruction: OFF >
¥12 X1z
] —= D50 HO ] [RsT ¥12 ]
Errorre  Erroroc Error co Error re
setinst currence de set inst
ruction flag ruction
[END ]
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2.4. When Performing the Heating-Cooling Control

2.4.1. Heating-Cooling Control

Function Overview

This program performs the heating-cooling control using the intelligent function module parameters in the standard

system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_PRM4 V100A E(01HetCol)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model

Description

Temperature control module

L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module

Compatible software

GX Works2 *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
LDM-M024-A
35/114




System Configuration

The following system configuration is used for the sample ladder programs.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) ¢ END cover(L6EC)

(11
X/YO0O X/Y10 X20 Y60
to to to to
XIYOF X/Y1F  X5F Y9F

Cooling
equipment

Heater —‘

L [ | Object to be controlled

Type-K thermocouple
0°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X22 Bit Error code reset instruction -
4 X23 Bit Operation mode setting instruction -
5 X24 Bit Memory of PID constants read -
instruction
6 Y11 Bit Setting/operation mode instruction -
7 Y12 Bit Error reset instruction -
8 Y18 Bit Set value backup instruction -
9 Y1B Bit Setting change instruction -
10 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.

(1) Addition of L60TCTT4 Temperature Control Module

a) Open the new module window and configure the setting as follows.

Project window—[Intelligent Function Module]—Right-click—[New Module]

New Module
Module Selection
Module Tvpe |Temperature Contraol Module
Module Hame LenTCTT4 |

Mount Position

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

[v Specify start ¥¥ address | 0010 (Hi 1 Module Occupy [16 points]

Title Setting

Title

o]

X
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(2) Switch Setting

a) Open the switch setting window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Switch Setting]

Switch Setting 0010:L60TCTT4

Input Mode Selection
" Temperature Input Mode

{* Temperature Control Mode;

Temperature Conkrol Mode Setting

Oubput Setking at CPLU Stop Error

H Oukpuk Setting ak CPU Stop Error
ZH1 0:CLEAR.
CH2 :CLEAR.
CH3 M:CLEAR.
ZH4 :CLEAR.
ﬁuntml Mode Selection \
|3:Mix Control (Mormal Mode) j
Setting Change Rate Limiter Setting
|D:Temperature Rise/Temperature Drop Batch Setting ﬂ

Contral Qutput Cycle Unik Selection Setting

|IZI:15 Zycle

Auto-setting at Input Range Change

|III :Disable

Sampling Cycle Selection

S,

S|EI:5EIDm5
{ n1ninps

This dialog setting is linked ko the Switch Setting of the PLC parameter.,
Defaulk value will be shown in the dialog
if the Switch Setting of the PLC parameter contains an out-of-range value,

[ o |

Zancel |

Table 2-10 Switch setting

ltem

Set value

Input mode selection

Temperature control mode

Control mode selection

3: Mix control (normal mode)

Setting change rate limiter setting

0: Temperature rise/temperature drop batch setting

Control output cycle unit selection setting 0: 1 s cycle
Auto-setting at input range change 0: Disable
Sampling cycle selection 0: 500 ms
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(3) Parameter Setting
a) Open the parameter setting window.
Project window—{[Intelligent Function Module]—Module name—[Parameter]
b) Click the [Clear Value for Gray Cells] button to set unnecessary items to 0.

c) Set the following parameters.

=
© 001 0:L60TCTT4[]-Parameter

Control Mode:Mix Control {Mormal Mode)

| Clear Walue for Gray Cells l”‘ Set the value of unnecessary items For control mode to 0,

V-

Item
- Basic setting

Input range

- Control basic parameter setting
Proportional band (F)

—, Control detail parameter
setting
Forwardjreverse action setting

CHL

CHZ

CH3

Set the temperature cony:
Z:Thermocouplek, Measured

an system.

He N

2:THErmU:UqueK Measured

Temperature Range{d to 1300 Temperature Range(d ko 1300

The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants

The Q64TCTT{BW) allows you to set the temperature measurement ranges which meet the operating

temperatures of the above thermocouples.

0:Farward Action

0:Farward Ackion

2 Thermocouplek, Measured
Temperature Range(0 ko 1300 Temperature Range(D ko 1300

Set walue (SV) setting 200 C ac oc oc
Unused channel setting :lsed O:Used 1;Unused 1;Unused
Conwersion enable/disable setting | 0:Enable 0:Enable 0:Enable 0:Enable

settingfHeating contral 3.0 % 0.0 % 3.0% 3.0 %
proportional band setting (Ph)

g:&::g proportional band (Fe) | 5 o, 0.0% 0.0% 0.0%
Integral time (1) setting 240 s 0s 2405 2405
Derivative time (D) setting B0s s 60s &0 s
Control oubput cycle

settingfHeating control autput s s s s
cycle setting.

Control response parameter 0:5low 0:Slow 0:Slow 0:Slow
Stop Made Setting 1:Monitor 0:5kop 1:Monitar 1:Monitor
PID continuation flag 0:5top

1:Reverse Action

Upper limit setting limiter 1300C oc 1300 C 1300 C

Lovwer limit setting limiter oc oc 0 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 %

Primary delay digital filter setking |05 as Os Os

Upper limit autput limiter /Heating ‘
~ upper limit output limiker 100.0 % 0.0 % 100.0 % 100.0 % ‘ (v

2 Thermocouplek. Measured

1:Reverse Action

Sek the temperature conversion system.

Table 2-11 Parameter setting

Item Iltem CH1 CH2 CH3 CH4
Basic Input range 2: Thermocouple K | 2: Thermocouple K | 2: Thermocouple K | 2: Thermocouple K
setting Measured Measured Measured Measured

Temperature Temperature Temperature Temperature
Range (0 to Range (0 to Range (0 to Range (0 to
1300°C) 1300°C) 1300°C) 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
Control Control output cycle setting/Heating control
basic output cycle setting 30s 0s 0s 0s
parameter
setting
Control Cooling method setting 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
detail Cooling control output cycle setting 30s 0Os 30s 30s
SZtrt&i]rT;;eter Overlap/Dead band setting 0.3% 0.0% 0.0% 0.0%

*For parameters other than above, use the default values.

MELSEC-L Temperature Control Module Sample Ladder Reference Manual

40/114

LDM-M024-A




(4) Auto Refresh Setting

a) Open the auto refresh window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Auto Refresh]

=
5 0010:L60TCTT4[]-Auto_Refresh

Display Fiter  [Display Al ~|
—

Item CH1 H2 CH3

CH4

- Franster fo £PU iThe data of the buffer memaory is transmitted to the specified device,

Error code 0S50
Temperature process value (PY) | D51
Manipulated walue {MY)

Transistor autput Flag

Alert definition

Manipulated value

{1Y){Heating-side manipulated

walue (Mvh} For another analog

module autput

Temperature tise judgment Flag

Set value (54 monitor

AT Simultaneous temperature rise
parameter calculation Flag

Self-tuning flag

Temperature conversion

campletion Flag

Process value (PY) scaling value
Simultaneous temperature rise

status

Cooling-side manipulated value
(M)

&

The data of the buffer memary is kransmitted ko the specified device.

Table 2-12 Auto refresh setting

ltem CH1 | CH2 | CHs3

CH4

Transfer to CPU | Error code D50

Temperature process value (PV) D51 [ - [ -
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Devices ‘

This program uses the following devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X12 Bit Error occurrence flag used by the user.

3 X22 Bit Error code reset instruction -

4 X23 Bit Operation mode setting instruction -

5 X24 Bit Memory of PID constants read -
instruction

6 Y11 Bit Setting/operation mode instruction -

7 Y12 Bit Error reset instruction -

8 Y18 Bit Set value backup instruction -

9 Y1B Bit Setting change instruction -

10 | Y60 to Y6F Word Error code output -

11 | D50 Word Error code -

12 | D51 Word CH1 Temperature process value -
(PV)

13 | M20 Bit CH1 Read completion flag -

14 | M21 Bit CH2 Read completion flag -

15 | M22 Bit CH3 Read completion flag -

16 | M23 Bit CH4 Read completion flag -

17 | M24 Bit CH1 Write completion flag -

18 | M25 Bit CH2 Write completion flag -

19 | M26 Bit CHS3 Write completion flag -

20 | M27 Bit CH4 Write completion flag -

Version Date Description

1.00A 2012/01/16 First edition
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* Sample ladder program Mame ;01 HetCol
* Function : Heating—cooling control
* YWersion Wer1.00A4A

*
* <Program that changes the setting/operation mode>
*
<Zhange to setting/operation mode>
vt 1B
01 -+ W11 3
Operatic  Setting Setting/
n mode s change i operatio
etinstr  nstruct n mode i
uction on nst
*
* {Program that reads FID constants from non—volatile memory>
*
<CHT1 Mem of PID cst read instves>
vy ¥10 V1R 18
11— | [} I 4+ [tor w1 H3E Ki1 K1 1
Mem of P Module R Setting  Set valu
ID const EADY fla changzei e backup
ants rea g nstructi instruc
dinst on tion
<PID cst read/write comp flag >
{[FROM U1 H1F K2h20 k1 b
CH1 Read
complet
ion flag
{CGH1 Mem of PID cst read inst:No >
k20 X0
198 — | { | [Tor w1 H3E KO Ki1 1
CH1 Read Module R
complet EADY fla
ionflag =
*
* {Program that reads an error code’
ES
LQutput error code to Y60 to YEF >
H10
223 — | [Mow D50 K4vgo
Module R Error co Error co
EADY fla de de cutpu
=4 t
{Error reset instruction: ON >
w2
om —t [sET Y12 }
Error co Error re
de reset setinst
instruc ruction
tion
{Error reset instruction: JFF >
12 H12
289 — —+—1= D50 HO 1 [RST Y12 1
Error re Error oc Error co Error re
et inst  currence de zet inst
ruction flag ruction
3t [END }
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3. When Using the Module in Standard System Configuration (When Not Using Intelligent Function
Module Parameters)

3.1. When Using the Module as a Temperature Input Module

3.1.1. Temperature Input

Function Overview

This program performs the temperature input directly using the intelligent function module devices in the standard

system configuration.

Program
This function uses the project (program name).
*LD-L60TC4_NPM1_V100A _E(01RdTmp)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description

Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2, GX Developer *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder programs.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(L02CPU)

Output module(LY42NT1P)

Power supply module(L61P) END cover(L6EC)

|
X/YO0 X/Y10 X20 Y60
to to to to
X/YOF  X/Y1F  X5F YOF

CHA1

Type-K thermocouple
A\ -200°C to 1300°C

CH3
L >

Type-K thermocouple
-200°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X13 Bit Hardware error flag
4 X1B Bit Setting change completion flag
5 X20 Bit Set value write instruction -
6 X22 Bit Error code reset instruction -
7 X23 Bit Operation mode setting instruction -
8 X25 Bit Temperature process value read -
instruction
9 Y11 Bit Setting/operation mode status -
10 | Y12 Bit Error reset instruction -
1 |Y1B Bit Setting change instruction -
12 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.
(1) PLC Parameter Settings
a) Open the PLC parameter setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]

PLC Mame |PLC System |PLCFile |PLCRAS |BootFile |Program |SFC  |Device

Ewilt-in Ethernet Port Setting ]Built-in 1/ Function Setting ]

-I} Assignment

Skark ¥y s Switch Setting I

Mo, Slot Type Maodel Mame Poinks
o [PLC PLC hd -
1 [pLc Built-in [jO Function » 16Paints - 0000 Detailed Setting |
2 |0CE-o) Intelligent * [LEOTCTT4 16Painks - aoio
3 101 Tnput v |Ldzc4 64Points - 0020
4 |a0e-2) Cutpuk * [LY42NTIP B4Paints - 0060 —
| Elete] . -
6 |40t-4) - =
7 _|5(*5) - - -
Assigning the IO address is not necessary as the CPU does it automatically,
Leaving this setting blank will nat cause an error ta occur,
Ease Madel Name Power Model Name Extension Cable Slots ; {__

Main > et
Ext.Basel > " Dets
Ext.Base2 >
Ext.Base3 - L |
Ext.Baset > 3 5
Ext.BaseS - Q
Ext.Based >
Ext.Base? v

ResdPLCData |
Print Window. .. Print Window Preview Acknowledge XY Assignment Diefault Check | End Cancel
Table 3-1 1/0O assighment setting
No. Slot Type Module name Points StartXY

0 CPU CPU -

1 0(*-0) Intelli. L60TCTT4 16point 0010
% 1(*-1) Input LX42C4 64point | 0020
5 2(*-2) Output LY42NT1P 64point 0060
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b) Open the switch setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]—Switch setting

Switch Setting for /0 and Intelligent Function Module E|
Input Farmat ||yl hd
Slak Type Model Mame Switchl | Switch2 | Switch3 | Switchd | Switchs

0 |PLC PLC

1 |PLC Built-in IO Funckion

| 2 [o0*-0) Inteligent L6OTCTT4 0000 0100 1000 0000 0000

3 1) Thput TRdeca

4 |2(*-2) Output L¥42ZNT1P

5 [3(*-3)

6 |44

7_|5*-5)

g |6(*-6)

9 |F*-7)

10 [B{*-8)

11 [3(*-5)

End Cancel
Table 3-2 Switch setting

No. Slot Type Model name Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5
0 CPU CPU
1 0(*-0) Intelli. L60TCTT4 0000 0100 1000 0000 0000
2 1(*-1) Input LX42C4
& 2(*-2) Output LY42NT1P
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Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X12 Bit Error occurrence flag used by the user.
3 X13 Bit Hardware error flag
4 X1B Bit Setting change completion flag
5 X20 Bit Set value write instruction -
6 X22 Bit Error code reset instruction -
7 X23 Bit Operation mode setting instruction -
8 X25 Bit Temperature process value read -
instruction
9 Y11 Bit Setting/operation mode instruction -
10 | Y12 Bit Error reset instruction -
1 |Y1B Bit Setting change instruction -
12 | Y60 to Y6F Word Error code output -
13 | D11 Word CH1 Temperature process value -
(PV)
14 | D12 Word CH2 Temperature process value -
(PV)
15 | D13 Word CHS3 Temperature process value -
(PV)
16 | D50 Word Error code -
17 | D55 Word CH2 Alert definition -
18 | D56 Word CH3 Alert definition -
19 | D60 Word Temperature conversion completion | -
flag
20 | D998 Word Process alarm processing counter -
21 | D999 Word Rate alarm processing counter -
22 | MO Bit Flag O for writing set value -
23 | M1 Bit Flag 1 for writing set value -
24 | M2 Bit Flag 2 for writing set value -
Version Date Description
1.00A 2012/01/16 First edition
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* Zample ladder program Mame O1TRdTmp
* Function : Temperature input
* Warsion Wer1 004

%
* {Program that changes the setting/cperation model
%
{Change to setting/operation mode>
*2d Y1B
0 ! | 1+ W11 3
Operatio  Setting Setting/
nmode 5 changs i oparatio
et instr  nstructi n mode i
uction on nst
%
* <Initial setting program>
*
<Flag 0 for writing set valus: QN>
*20
108 [ ] [PLs MO ]
Set valu Flag O f
& write oF Wt
instruct ng set v
ion alue
<Flag 1 for writing set valus: OMN>
hAQ
151 ] [SET M1 1
Flag O Flag 1
or Wit or Wit
ng setwv ng setwv
alus alus

Continues on next page.

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
LDM-M024-A
50/114



Y11
1-F

M1 A2 x10
171 1 | ! |
oF writi oF writi EADY fla
nzsetv ngsetv g
alue alue

Continues on next page.

f T T
Flas1f Flaz2 f Medule R Hardware Setting/
error f  operatio

n mode |
nst

{[TOP

[Top

[TOF

[Top

[TOF

[Top

[TOP

[Top

[TOP

[Top

[Top

[TOP

[Top

[TOP

[Top

[TOP

[Top

1

1

1

1

1

1

1

1

1

1

1

1

1

1

11

11

1

<CHY Input range: 48 >

H20 K48 K1 I
<CHZ Input range: 48 >
H40 K48 K1 1
CCHI Input range: 48 >
HEO K49 K1 1

{Conversion: CH1,2,3="es, CH4:No >
H2BS K8 K1 L
<CH1 Proc alarm alert cutputMo >
HoC4  Ki K1 I
<{COHZ2 Proc alarm alert outputYes >
HOD4 KD K1 X
{COHZ Pro alarm lwr lwr200 0deg C>
HODS K2000 K1 ]
<{CH2 Pro alarm lwr upr205.0deg C>
HODE K200 K1 X
<CHZ2 Pro alarm upr lwr295 0deg C>
HOD7 K2950 K1 ]
<CH2 Pro alarm upr uprd00.0deg >
HODE  K3000 K1 X
{CH3 Proc alarm alert outputMo >
HOE4 K1 K1 X
<CH1 Rate alarm alert outputMo >
HOC9 K1 K1 ]
<CHZ Rate alarm alert cutputMo >
HODS  KI K1 X
<{CH3 Rate alarm alert outputYes >
HOES KO K1 1
<CH3 Rate alarm alert detect: 4 >
HOEA K4 K1 L
{CH3 Rate alarm upr ImtAH Odeg C >
HOEB K50 K1 ]
<CH3 Rate alarm lwr Imt-3.0deg <>

HOEC K-50 K1 ]
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< Setting change instruction: OMN >

[SET Y1B i
Setting

change i
nstructi
on

{Setting changse instruction: OFF >

ha1 W2 x10 X1a Y11 T1E X1B
562 ] 1+ !} +t 1+ { | { | [RsT ¥1B ]
Flag1f Flag2 f Module R Hardware Setting/ Setting  Setting Setting
or Wit or writi EADY fla errorf  operatio changei change c change i
ngsetv ngsetw g lag n mode i nstructi  ompletio nstructi
alue alue nst an n flag an
<{Flag 2 for writing set valus: ON>
[3ET M2 ]
Flag 2
oF Wt
ng set v
alue
<CH1 Primary delay digi filter0s>
hA2 X10 x1d 1B
607 ] { | +F +t [Tor w1 Ha0 KO K1 5
Flazg 2 f Module R Hardware Setting
or Wit EADY fla errorf change c
ngsetwv g lag ompletio
alue n flag

<ICOH2 Primary delay digi filterOs>

[Top U1 H50 KO K1 T

<CGH3 Primary delay digi filter0s>

[Top U1 H70 K1 K1 ]

<Flag 1 for writing set valueOFF>

[RsT M1 ]
Flag 1 f
oF Wt

ng set v
alue

<Flag 2 for writing set value OFF>

[RST W2 i
Flag 2

or Wit

ng set v
alue

Continues on next page.
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*

* <Program that reads temp PV and processes when alarm cccurs>

11

11

11

11

<Fead Temp cnvt comp flag to DE0 >

Hat12 Dgo K1 I
Temparat
ure conv
aersion o
omp flag

<Fead CTH1 Temperature PYW 1o D11 >

Hg D11 K1 1
CH1 Temp
erature
process
value

{Read CHZ Temperature FYV to D12 >

HOA D12 K1 1
CHZ2 Temp
erature
process
value

<FRead CTHI Temperature PYW 1o D13 >

HOB D13 K1 1
CH3 Temp
arature
process
value

<Read CH2 Alert definition to DB5>

H& D55 K1 1
CHZ2 Aler
t defini
tion

“Processing at CH? Process alarm >

*
X25 *10
718 | | !} [FROM
Temparat hModule R
ure PV r EADY fla
ead inst g
ruction
Dgo.o
{ | [FROM
Tempearat
ure conwv
ersion c
omp flag
Dgo.4g
{ | [FROM
Temparat
ure conwv
ersion c
omp flag
DE0s
! [FrROM
Tempearat
ure conv
ersion c
omp flag
X10
855 [ | [FROM
Module R
EADY fla
g
D552
{1
CHZ Aler
t defini
tion
D553
1
CHZ Aler
t defini
tion

Continues on next page.

A D598 1
FProcess
alarm pr
ccessing
counter
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{Read CH3 Alert definition to D36>

X10
902 | | [FROM U1 H7 D56 K1 H
hModule B CH3 Aler
EADY fla t defini
g tion

{Processing at CH3 Rate alarm >

D564
1 Bl D595 1
CH3 Aler Fats ala
t defini rm proce
tion ssing co
untar
DEG A
i
CH3 Aler
t defini
tion
%
* < Program that reads an error code>
%
{FRead an error code to DI0 >
X10
547 [ [FROM U1 HO D50 K1 ]
Module R Error co
EADY fla de
z
<Output error code to Y80 to Y&F >
Y o)% Daon K4vE0 b
Error co Error co
de de cutpu
1
<Error reset instruction: ON >
X22
1015 {1} {SET Y12 ]
Error co Error re
de reset set inst
instruc ruction
tion
{Error reset instruction: OFF >
Y12 x12
1033 || H—1= D50 HO ] [RsT ¥12 I
Error re  Error oc Error co Error re
set inst  currence de et inst
ruction flag ruction
1055 {END 1

*CH2 D998 is incremented when a process alarm occurs.

*CH3 D999 is incremented when a process alarm occurs.
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3.2. Standard Control (Such as Auto Tuning, Self-Tuning, and Error Code Read)
3.2.1. Tuning

Function Overview

This program performs the auto tuning, self-tuning and error code read operations directly using the intelligent

function module devices in the standard system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_NPM2_V100A E(01Tuning)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description

Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L6OTCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2, GX Developer *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder program.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) END cover(L6EC)

X/Y00 X/Y10 X20 Y60
to
XIYOF X/Y1F X5F Y9F

Heater

Object to be controlled

Type-K thermocouple

0°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

5 %18 Bit Back-up of the set value completion
flag

7 X1B Bit Setting change completion flag

8 X20 Bit Set value write instruction -

9 X21 Bit Auto tuning execute instruction -

10 | X22 Bit Error code reset instruction -

11 | X23 Bit Operation mode setting instruction -

1 X24 Bit Memory of PID constants read -
instruction

13 X30 Bit CH1 Set value (SV) change -
instruction

14 | Y11 Bit Setting/operation mode instruction -

15 | Y12 Bit Error reset instruction -

16 | Y14 Bit CH1 Auto tuning instruction

17 | Y18 Bit Set value backup instruction -

18 |Y1B Bit Setting change instruction -

19 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs
@®Parameter Settings for the Temperature Control Module
The following explains the settings for the L60TCTT4 temperature control module that the programs use.
(1) PLC Parameter Settings
a) Open the PLC parameter setting window and configure the setting as follows.
Project window—[Parameter]—[PLC parameter]—[l/O assignment]

L Parameter Setting El

PLC Marme |PLC System |PLCFile |PLCRAS |BoctFie |Program |SFC  |Devie JBuilt-in Ethernet Port Setting | Buil-in 1/0 Function Setting |

-1/ Assignment

No. Slat Type Model Mame Points Start 2 o Switch Setting I
0 |PLC PLC - -
1 |pLc Euilt-in 1/0 Function_ + 16Paints - 0000 Detailed Setting |
2 |Dpt-m) Inteligent - [LEOTCTT4 16Painks - aoio
3 11 Tnput - |Lwdzc4 £4Paints - 0020
4 [20*-2) Output - [LY42NTIP B4Painks - 0060 —
c 303 = =
e |44 = =
7 505 = = =

Assigning the If0 address is not necessary as the CPU does it automatically.

Leaving this setting blank will nat cause an error ta accur,

" Ease Madel Name Power Madel Name Extension Cable Slots ; {" :
Ext.Basel > £ @
Ext.Base2 v
Ext.Base3 - DieFatlt
Ext.Based v
Ext.BaseS v Q
Ext.Baset v
Ext.Base? v

ReadPLCData |
Print Window. .. Print Window Preview Acknowledge XY Assignment, Default Check ‘ End Cancel
Table 3-3 1/O assighment setting
No. Slot Type Module name Points StartXY

0 CPU CPU -

1 0(*-0) Intelli. L60TCTT4 16point 0010
% 1(*-1) Input LX42C4 64point | 0020
5 2(*-2) Output LY42NT1P 64point 0060
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b) Open the switch setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]—Switch setting

Switch Setting for /0 and Intelligent Function Module E|
Input Farmat |yl
Slak Type Model Mame Switchl | Switch2 | Switch3 | Switchd | Switchs

0 |PLC PLC

1 |PLC Built-in IO Funckion

2 |0¢*-0) Inteligent L6OTCTT4 0000 0000 0000 0000 0000

3 |11 TnpLE LR9ece

4 |2(*-2) Output LY42NT 1P

5 [3(*-3)

6 |44

7_|5*-5)

g |er*-6)

9 |77

10 [B{*-8)

11 [3(*-5)

End Cancel
Table 3-4 Switch setting

No. Slot Type Model name Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5
0 CPU CPU
1 0(*-0) Intelli. L60TCTT4 0000 0000 0000 0000 0000
2 1(*-1) Input LX42C4
& 2(*-2) Output LY42NT1P
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Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

5 %18 Bit Back-up of the set value completion
flag

7 X1B Bit Setting change completion flag

8 X20 Bit Set value write instruction -

9 X21 Bit Auto tuning execute instruction -

10 | X22 Bit Error code reset instruction -

11 | X23 Bit Operation mode setting instruction -

1 X24 Bit Memory of PID constants read -
instruction

13 X30 Bit CH1 Set value (SV) change -
instruction

14 | Y11 Bit Setting/operation mode instruction -

15 | Y12 Bit Error reset instruction -

16 | Y14 Bit CH1 Auto tuning instruction

17 | Y18 Bit Set value backup instruction -

18 |Y1B Bit Setting change instruction -

19 | Y60 to Y6F Word Error code output -

20 | D50 Word Error code -

1 D51 Word CH1 Temperature process value -
(PV)

22 | MO Bit Flag O for writing set value

23 | M1 Bit Flag 1 for writing set value

24 | M2 Bit Flag 2 for writing set value

25 | M10 Bit CH1 Auto tuning completion flag

26 | M20 Bit CH1 Read completion flag -

27 | M21 Bit CH2 Read completion flag -

28 | M22 Bit CH3 Read completion flag -

29 | M23 Bit CH4 Read completion flag -

30 | M24 Bit CH1 Write completion flag -
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No. | Device Data Type | Application Remarks

31 | M25 Bit CH2 Write completion flag -

32 | M26 Bit CHS3 Write completion flag -

33 | M27 Bit CH4 Write completion flag -
Version Upgrade History

Version Date Description

1.00A 2012/01/16 First edition
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* Sample ladder program Mame : 01 Tuning
* Function : Tuning
* Wersion Wer1 004

*
* {Program that changes the setting/operation mode?
+*
< Change to setting/ operation mode>
Xza Y1B
0r—1 1+ Y11 2
Operatio Setting Satting/
nmode s change | operatio
et instr  nstructi n mode |
uction on nst
*
* <Initial setting program>
+*
<Flag 0 for writing set value: OM>
X20
102 — | [PLs MO I
Set valu Flag 0 f
e write or writi
instruct ng set v
ion alue
<Flag 1 for writing set value: OM>
hAQ
145 — | [SET M1 1
Flag 0 Flag 1 £
or writi or writi
ng set v ng set v
alue alue
<CH1 Unused channel setting: Used>
1 X10 X143
185 —I { | | [To U1 HaD KO K1 ]

T
Flag1 f Module R Hardware
or writi EADY fla errorf
ng setv g lag

alus

<2HZ2 Unused channel setting: Mo >

[TO LI HSD K1 K1 B

<CH3 Unused channel setting: Mo >

[TO ) H7D K1 KA1 T

<ZH4 Unused channel setting: Mo >

[TC 11 HoD K1 K1 L

Continues on next page.
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<CH1 Input range: 2 >
KA1 A2 X10 x14 W11
257 —H 1+ ! | 1 I [Top U1 H2 O K2 K1 ]
Flag1f Flaz2f Medule R Hardware Setting/
b writi or Wit EADY fla errorf  operatio
ngsetw ngsetw g lag n mods i
alue alue nst
<CH1 Alert 1 mode: Upper input >
[ToP 11 HOCO ! k1 i
<CH1 Contrel output cycle: 30s >
[To U1 HoF K30 K1 1
<CH1 Self-tuning: Starting 3T >
[TO 11 Hz3E K1 k1 b
{Setting change instruction: ON >
[sET 1B I
Setting
change i
nstructi
on
< Setting changs instruction: OFF >
1 W2 X10 x14 Y11 Y1B ¥1B
361 — | s [ | I 1+ { | ! | [RsT Y1B I
Flaz1 f Flag2 f Module B Hardware Setting/ Setting Setting Setting
or writi or writi EADY fla errorf  operatic change i change ¢ change i
ngsetv ngsetw g lag n mode i nstructi  ompletio nstructi
alue alue nst on n flag on
<Flag 2 for writing set valus: QN>
[3ET b2 i
Flag 2
or writi
ng set v
alue

Continues on next page.
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A2 X10 X13 1B
406 — | [ ] 1 I [ToP
Flag2 f Meodule B Hardware Setting
or writi EADY fla  errorf change ¢
nEsetv g lag omnpletio
alus n flag
[TOP
[ToP
[ToP

U1

U1

1

1

<i2H1 Alert set value 1:500deg C >

H286 K500 K1 ]

CCHT1 Set value setting: 200deg © >

Hz22 K200 K1 b

<CHT Upr Imt set limiterd400deg C>

H37 K400 K1 ]

<COHT Lwr limit set limiterOdeg S

H3s KO K1 T

<Flag 1 for writing set value:OFF>

[RsT M1 1
Flag 1 f
or writi
ng setw
alus

4
* <Pgm that exes aute tuning/backs up PID cst in non—veolatile>
*
<CCHT Auto tuning instruction: ON
x21 x10 X143 x11
540 1 ] I ! | [sET Y14 1
Auto tun Module B Hardware Setting/ CH1 Auto
ing exec EADY fla errorf  operatio tuning
ute inst g lag n mode s instruct
ruction tatus ion
<CH1 Auto tuning instruction: OFF>
x14
603 4 [RST 14 ]
CH1 Auto CH1 Auto
tuning tuning
status instruct
ion
CCHT Auto tuning comp flag: ON >
[sET M1D 1
CH1 Auto
tuning
completi
on flag
< Set value backup instruction: OM>
K410 Y18
641 — | +t [SET Y18 1
CH1 Auto Set walu Set valu
tuning e hackup = hackup
completi  instruc instruc
on flag tion tion

Continues on next page.
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<Set value backup inst: OFF >
18 H18
662 — | { | [RST Y18 ]
Set valu  Back-up Seat valu
e hackup ofsetw e hackup
ingtruc  alue com ingtruc
tion p flag tion
<CH1 Auto tuning comp flag: OFF >
[rRaT W10 ]
CH1 Auto
tuning
completi
on flag
*
* {Program that reads FID constants from non—volatile memory>
*
<CH1 Mem of PID cst read instYes>
W24 }10 Y1B Y18
698 — | [ | I+ o [Tap U1 HIE K1 K1 ]
Mem of P Module R Setting Setwvalu
ID const EADY fla change i e backup
ants rea g nstructi instruc
d inst an tion
<PID cst read/write comp flag >
[FrROM U1 H1F Kohzo K1 ]
CH1 Read
complet
ion flag
<CH1 Mem of PID cst read instMo >
W20 }10
785 — | { [TaP U1 HIE KO K1 ]
CH1 Read Module R
complet EADY fla
ion flag g
*
* {Program that reads error code and temperature process valus>
*
{Read an error code to D50 >
)10
g10 — | [FROM U1 HO D50 K1 ]
Module R Error co
EADY fla de
g
{Cutput error code to YBO to Y6F >
MOV D50 Kaveo
Error co Error co
de de outpu
t
<Error reset instruction: ON >
22
891 —iM [sET Y12 ]
Error co Error re
de reset st inst
instruc ruction
tion
<Error reset instruction: OFF >
12 K12
508 — —+—= D50 Ho ] [RST Y12 ]
Errorre  Erroroc Error co Error re
setinst currence de set inst
ruction flag ruction

Continues on next page.
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<Fead CH1 Tempsraturs PV to D31 >
X10 X11
931 [ | {1 [FROM U1 Ho D51 K1 1
Madule R Setting/ CH1 Temp
EADY fla opsratic araturs
g n mode s Qrocess
tatus value

*

* {Program that changes the set valus (SV
*

<Change CH1 5% 1o 250deg C >

955 {1

CH1 Set  Module R
value ch  EADY fla
ange ing g

[TOP L1 H22 k230 K1 1

truction
<Return CH1 5% to 200deg C >
Xa0 X10
1007 L { | [Tor U1 Ho2 K200 K1 1
CH1 Set  Module R
value ch  EADY fla
ange ins g
truction
1029 [END i
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3.3. Standard Control (Peak Current Suppression Function, Simultaneous Temperature Rise Function)

3.3.1. Peak Current Suppression

Function Overview
This program performs the peak current suppression directly using the intelligent function module devices in the

standard system configuration.

Program
This function uses the project (program name).
*LD-L60TC4_NPM3_V100A E(01Peak)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model Description
Temperature control module L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module
Compatible software GX Works2, GX Developer *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder program.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) ¢ END cover(L6EC)

red- (@)
(LGP = @
NPT NE @

@

LI
X/YO0 X/Y10 X20 Y60
to o to to
X/YOF X/Y1F  X5F  YOF

Heater b—‘

CH1

Object to be controlled
Type-K thermocouple

0°C to 1300°C

Heater '—‘

1)
X

. cha
Object to be controlled

Type-K thermocouple

0°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

6 X15 Bit CH2 Auto tuning status

7 X16 Bit CH3 Auto tuning status

8 X17 Bit CH4 Auto tuning status

9 X18 Bit Back-up of the set value completion
flag

10 | X1B Bit Setting change completion flag

11 | X20 Bit Set value write instruction -

12 | X21 Bit Auto tuning execute instruction -

13 | X22 Bit Error code reset instruction -

14 | X23 Bit Operation mode setting instruction -

15 | X24 Bit Memory of PID constants read -
instruction

16 | Y11 Bit Setting/operation mode instruction -

17 | Y12 Bit Error reset instruction -

18 | Y14 Bit CH1 Auto tuning instruction -

19 | Y15 Bit CH2 Auto tuning instruction -

20 | Y16 Bit CH3 Auto tuning instruction -

21 | Y17 Bit CH4 Auto tuning instruction -

22 | Y18 Bit Set value backup instruction -

23 |Y1B Bit Setting change instruction -

24 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.
(1) PLC Parameter Settings

a) Open the PLC parameter setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]

L Parameter Setting

PLC Marme |PLC System |PLCFile |PLCRAS |BoctFie |Program |SFC  |Devie

__giEuwlt-in Ethernet Port Setting | Buik-in 1/0 Function Setting |

-1/ Assignment
No. Slot Type Model Name Paints Skart 2y = Switch Setting I
0 |PLC PLC - -
1 |pLc Euilt-in 1/0 Function_ + 16Paints - 0000 Detailed Settiﬂg|
2 |Dpt-m) Inteligent - [LEOTCTT4 16Painks - aoio
3 11 Tnput - |Lwdzc4 £4Paints - 0020
4 [20*-2) Output - [LY42NTIP B4Painks - 0060 —
c 303 = =
e |44 = =
7 505 = = =
Assigning the If0 address is not necessary as the CPU does it automatically.
Leaving this setting blank will nat cause an error ta accur,
Ease Madel Name Power Madel Name Extension Cable Slots ; {"
Main v
Ext.Basel v £
Ext.Base2 v
Ext.Base3 - DieFatlt
Ext.Based v 5
Ext.BaseS v Q
Ext.Baset v
Ext.Base? v
ReadPLCData |
Prink Mindaw. .. Print Mtindaw Preview Acknowledge X Assignment Default Chedk ‘ End Cancel
Table 3-5 1/0 assignment setting
No. Slot Type Module name Points StartXY
0 CPU CPU -
1 0(*-0) Intelli. L60TCTT4 16point 0010
% 1(*-1) Input LX42C4 64point | 0020
5 2(*-2) Output LY42NT1P 64point 0060
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b) Open the switch setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]—Switch setting

Switch Setting for /0 and Intelligent Function Module E|
Input Farmat ||yl hd
Slak Type Model Mame Switchl | Switch2 | Switch3 | Switchd | Switchs

0 |PLC PLC

1 |PLC Built-in IO Funckion

2 |00*-0) Intelligent LEOTCTT4 1000 0000 0000 0000 0000

3 [10*-1) Input Lnd2C4

4 |20%-2) Cutput Li4ZMT1P

5 |3(*-3)

6 |44

7 _|S(*-5)

g |6(*-6)

9 |F*-7)

10 |8(*-8)

11 |9(*59)

End Cancel
Table 3-6 Switch setting

No. Slot Type Model name Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5
0 CPU CPU
1 0(*-0) Intelli. L60TCTT4 0000 0000 0000 0000 0000
2 1(*-1) Input LX42C4
& 2(*-2) Output LY42NT1P
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Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

6 X15 Bit CH2 Auto tuning status

7 X16 Bit CH3 Auto tuning status

8 xX17 Bit CH4 Auto tuning status

9 X18 Bit Back-up of the set value completion
flag

10 | X1B Bit Setting change completion flag

11 | X20 Bit Set value write instruction -

12 | X21 Bit Auto tuning execute instruction -

13 | X22 Bit Error code reset instruction -

14 | X23 Bit Operation mode setting instruction -

15 | X24 Bit Memory of PID constants read -
instruction

16 | Y11 Bit Setting/operation mode instruction -

17 | Y12 Bit Error reset instruction -

18 | Y14 Bit CH1 Auto tuning instruction -

19 | Y15 Bit CH2 Auto tuning instruction -

20 | Y16 Bit CH3 Auto tuning instruction -

21 | Y17 Bit CH4 Auto tuning instruction -

22 | Y18 Bit Set value backup instruction -

23 |Y1B Bit Setting change instruction -

24 | Y60 to Y6F Word Error code output -

25 | D50 Word Error code -

26 | D51 Word CH1 Temperature process value -
(PV)

27 | D52 Word CH2 Temperature process value -
(PV)

28 | D53 Word CH3 Temperature process value -
(PV)
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No. | Device Data Type | Application Remarks
29 | D54 Word CH4 Temperature process value -
(PV)

30 | MO Bit Flag O for writing set value -
31 | M1 Bit Flag 1 for writing set value -
32 | M2 Bit Flag 2 for writing set value -
33 | M10 Bit CH1 Auto tuning completion flag -
34 | M11 Bit CH2 Auto tuning completion flag -
35 | M12 Bit CH3 Auto tuning completion flag -
36 | M13 Bit CH4 Auto tuning completion flag -
37 | M20 Bit CH1 Read completion flag -
38 | M21 Bit CH2 Read completion flag -
39 | M22 Bit CH3 Read completion flag -
40 | M23 Bit CH4 Read completion flag -
41 | M24 Bit CH1 Write completion flag -
42 | M25 Bit CH2 Write completion flag -
43 | M26 Bit CH3 Write completion flag -
44 | M27 Bit CH4 Write completion flag -
Version Date Description

1.00A 2012/01/16 First edition
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* Sample ladder program Mame ; 01Peak
# Function : Peak current suppression

* Vargion - Wer 1 004

*
* {Program that changes the setting/operation mode>
*
<Change to setting/operation maode>
x2d 1B
0 [ +F i 3
Operatioc  Setting Setting/
n mode s change | operatio
et instr  nstructi n mode i
uction on nst
*
* {Initial setting program:
*
{Flag 0 for writing set valua: QN>
x20
112 — | [PLS hA0
Set valu Flag 0 1
& write OF Wt
instruct ng set v
ion alus
<Flag 1 for writing set value: OM>
157 — | [SET Wit ki
FlagO f Flag1
or writi or writi
ng set v ng set v
alue alue
<ZH1 Unused channel setting Used>
b1 X10 *13
177 —tf | | +F [TO U1 H3D KO K1 1

I
Flaz 1 f Module B Hardware
or writi EADY fla  error T
ngsetv g lag
alue

<CH2 Unused channel setting Used>

[TO ) H5D KO k1 I

<CH3 Unused channel setting Used>

[TO L1 H7D Ko K1 1

<CHE Unused channel setting: Used>

[TO 11 HaD KO K1 I

Continues on next page.
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<CH1 Input range: 2 >
il *10 x13 11
272 it b Il 4 4+ {To U1 He0 K2 K1 1
Flag1f Flz2f MWodule R Hardware Setting/
orwriti orwriti EADY fla errorf  onerstio
ngsetv ngsetv g lag n mode i
alue alus nst
<CH2 Input range: 2 >
1o U1 H40 K2 K1 1
<GHS Input range: 2 >
—{T0 11 HED K2 K1 T
<CH4 Input range: 2 >
0 o)} Ha0 K2 K1 T
<CGH1 Control output cycle: 205 >
{10 11 HzF K20 K1 T
<CHZ2 Control cutput cycle: 20s >
1o U1 HaF K20 K1 L
{CGH3 Control output cycle 205 >
{10 o)} H&F K20 K1 I
<CH4A Control output cycle: 205 >
{70 o)} H2F k20 K1 T
<Peak curr supp cntrl group 1104 >
il ht2 x10 x13 11
428 |—ff A Il g 1 {To U1 H310 H4321 K1 b
Flag1f Flg?f Module R Hardware Setting/
orwriti o writi EADY fla  errorf  operatio
ngsetv ngsetv g lag n mode i
alue alus nst
<Setting change instruction: OM >
{SET B L
Setting
changs i
nEtruct
on
{ Setting change instruction: OFF >
A1 x10 x13 Y11 Y1B X1B
475 — | 1 Il +F 1 ! ] {1 {RaT 1B §
Flag1f Flag2f MWodule R Hardware Setting/  Setting  Setting Setting
orwrti orwrti EADY fla error f operatioc change i change ¢ change i
ngsetw ngsetv g lag nmode | nstructi  ompletio nstructi
alue alus nst on nflag on
<Flag 2 for writing set valus: QN>
[SET e b
Flag2 f
oF writi
ng set v
alus

Continues on next page.
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<ZHT Set walue setting 200deg © >
2 *10 *13 X1B
520 — | {1 +F 1 [To Ui He2 K200 K1 X
Flag2 f Module R Hardware Setting
or Wit EADY fla  errorf change ¢
ngsetv g lag ompletio
alus n flag
{CH2 Set value setting: 250deg C >
[To Ui H42 K250 K1 X
{CH3 Set value setting 300deg C >
[To Ui Hea2 K300 K1 X
{CH4 Set value setting 350deg C >
[To 1 Ha2 K350 KA i
{Flag 1 for writing set value:OFF>
[RST [
Flag 1 f
OF Wt
ng set v
alue
{Flag 2 for writing set value:OFF>
[RsT e X
Flag 2 f
OF writi
ng set v
alue
+*
* <Pgm that exes auto tuning/backs up PID o=t in non—wolatile>
+*
<IZHT Auto tuning instruction: OM >
x21 x10 x13 X11
54—t {1 14 {1 [sET Y14 X
Aute tun Medule B Hardware Setting/ CH1 Auto
ing exec EADY fla  error f  operatio tuning
ute inst g lag nmode s instruct
ruction tatus ion
<CH2 Auto tuning instruction: OM »
[SET ¥15 X
CH2 Auto
tuning
instruct
ion
<CH3 Auto tuning instruction: QN >
[SET Y16 X
CH3 Auto
tuning
instruct
ion
CIZHA Auto tuning instruction: OM >
[sET Y17 X
CH4 Auto
tuning
instruct
ion

Continues on next page.
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<OH1 Auto tuning instruction: OFF>
X114
718 —i [RsT 14 X
CH1 Auto CH1 Auto
tuning tuning
status instruct
ioh
<CH1 Auto tuning comp flag OM >
[SET (Wilo ki
CH1 Auto
tuning
completi
on flag
COH2 Auto tuning instruction: OFF>
x15
814 —i [RST 15 X
CH2 Auto CH2 Auto
tuning tuning
status instruct
ioh
<CH2 Auto tuning comp flag OMN >
[SET A1 I
CH2 Auto
tuning
completi
on flag
<OHI Auto tuning instruction: OFF>
x16
g52 —If [RST 15 1
CH3 Auto CH3 Auto
tuning tuning
status instruct
ioh
<CH3 Auto tuning comp flag OMN >
[SET M2 ki
CH3 Auto
tuning
completi
on flag
<CH4 Auto tuning instruction: OFF>
x17
890 —if [RsT Y17 X
CHE Auto CH4 Auto
tuning tuning
status instruct
ion
<CHE Auto tuning comp flag OMN >
[SET W13 X
CH4 Auto
tuning
completi
on flag
< Zet value backup instruction: OM>
10 b1 1 h12 b1 3 18
g2 — | ! f | | f 11 [5ET Y18 X
CH1 Aute CH2 Aute CHI Auto CHE Auto Set valu Set valu
tuning tuning tuning tuning e hackup e hackup
completi  completi  completi completi instruc instruc
on flag on flag on flag on flag tion tion

Continues on next page.

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
LDM-M024-A
77/114



992

*

< Set value backup inst: OFF >

{RST Y18 1
Set valu
e hackup

instruc
tion

{CH1 Auto tuning comp flag: OFF >

* <Program that reads FID constants from non—wvolatile memony

*

230

1148 —

17

1198 —

1223

ea X0
1T

YI18

ID const  EADY fla
ants rea g
d inst

WED )(I1p

f T
Mem of P Module R Setting

T
Set valu
e hackup
instruc
tion

[Top

[Top

{TOP

el

[FROM

|

I ]
CH1 Read Module R
complet EADY fla
ionflag =

b ®10
1 |

{Top

CH2 Read Meodule R
complet  EADY fla
ion flag g

N’QI2 )(I1p
LIl

[TOP

I
CH3 Read Module R
complet  EADY fla
ion flag g

N’QIS )(I1p

{TORP

f ]|
CH4 Read Module R
complet  EADY fla
ienflag =

Continues on next page.

{Top

N

N

)

[0}

N

1

1

1

[0}

[Mov HO Kinig X
CH1 Auto
tuning
completi
on flag

<CH1 Mem of PID cat read instYes>

H3E K1 K1 b

<CH2 Mem of PID cat read instYes>

H3E K1 K1 b

{CH3 Mem of PID cat read instYes>

H7E K1 K1 I

<CH4 Mem of PID cat read instYes>

HIE K1 K1 b

<FID cst read/write comp flag >

HIF Keneo K1 1
CGH1 Read
complet
ion flag

<CH1 Mem of FID cst read instNo >

H3E KO K1 b

{CH? Mem of PID cst read inst:No >

H3E KO K1 li

<CH3 Mem of PID cet read inst:No >
H7E k0 kA1 1

<CH4 Mem of PID cst read inst:No >

HOE KO K1 I
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*

# {Program that reads error code and temperature process value?

*
<Fead an error code to D30 >
*10
1248 — | [FROM U1 HO D50 K1 ki
Module R Error co
EADY fla de
4
<Dutput error code to Y80 to YEF »
[MOv D50 Ka¥60 ]
Errorco  Errorco
de de outpu
t
{Error reset instruction: ON >
v
1331 il {SET ¥12 ki
Error co Error re
de reset set inst
instruc ruction
tion
{Error reset instruction: OFF >
w12 H12
1348 — = D50 HO ] [RST Y12 ki
Error re  Error oc Error co Error re
set inst  currence de set inst
ruction flag ruction
<Read PV 1o D31 to D34 >
10 11
1371 — | { [FROM N HY DA 1 K1 ki
Medule R Setting/ CH1 Temp
EADY fla operatio erature
= n mode s process
tatus valus
1386 {END i
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3.3.2. Simultaneous Temperature Rise

Function Overview
This program performs the simultaneous temperature rise directly using the intelligent function module devices in the
standard system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_NPM3_V100A_ E(02Heat)

Applicable Hardware and Software

Same as for 3.3.1 Peak Current Suppression.

System Configuration

Same as for 3.3.1 Peak Current Suppression.

Conditions for Using Sample Ladder Programs

Same as for 3.3.1 Peak Current Suppression.

Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks
1 X10 Bit Module READY flag Used by the system and cannot be
2 X11 Bit Setting/operation mode status used by the user.
3 X12 Bit Error occurrence flag
4 X13 Bit Hardware error flag
5 X14 Bit CH1 Auto tuning status
6 X15 Bit CH2 Auto tuning status
7 X16 Bit CH3 Auto tuning status
8 X17 Bit CH4 Auto tuning status
9 X18 Bit Back-up of the set value completion
flag
10 | X1B Bit Setting change completion flag
11 | X20 Bit Set value write instruction -
12 | X21 Bit Auto tuning execute instruction -
13 | X22 Bit Error code reset instruction -
14 | X23 Bit Operation mode setting instruction -
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No. | Device Data Type | Application Remarks
15 | X24 Bit Memory of PID constants read -
instruction
16 | Y11 Bit Setting/operation mode instruction -
17 | Y12 Bit Error reset instruction -
18 | Y14 Bit CH1 Auto tuning instruction -
19 | Y15 Bit CH2 Auto tuning instruction -
20 | Y16 Bit CH3 Auto tuning instruction -
21 | Y17 Bit CH4 Auto tuning instruction -
22 | Y18 Bit Set value backup instruction -
23 |Y1B Bit Setting change instruction -
24 | Y60 to Y6F Word Error code output -
25 | D50 Word Error code -
26 | D51 Word CH1 Temperature process value -
(PV)
27 | D52 Word CH2 Temperature process value -
(PV)
28 | D53 Word CHS3 Temperature process value -
(PV)
29 | D54 Word CH4 Temperature process value -
(PV)
30 | MO Bit Flag O for writing set value -
31 | M1 Bit Flag 1 for writing set value -
32 | M2 Bit Flag 2 for writing set value -
33 | M10 Bit CH1 Auto tuning completion flag -
34 | M11 Bit CH2 Auto tuning completion flag -
35 | M12 Bit CH3 Auto tuning completion flag -
36 | M13 Bit CH4 Auto tuning completion flag -
37 | M20 Bit CH1 Read completion flag -
38 | M21 Bit CH2 Read completion flag -
39 | M22 Bit CH3 Read completion flag -
40 | M23 Bit CH4 Read completion flag -
41 | M24 Bit CH1 Write completion flag -
42 | M25 Bit CH2 Write completion flag -
43 | M26 Bit CH3 Write completion flag -
44 | M27 Bit CH4 Write completion flag -
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Version Upgrade History

Version Date Description
1.00A 2012/01/16 First edition
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* Sample ladder program Mame : 02Heat

* Function : Simultanecus temperature riss
* Yergion : Ver1.004

*

* {Program that changes the setting/operation mode?
*

{Change to setting/operation mode>

] B
0 [ | A {11 3
Operatio  Setting Setting/
nmode s change i operatio
et instr  nstructi n mode |
uction on nst
*
* {Initial setting program:»
*
{Flag 0 for writing set valua: QN>
K20
115 [ | [PLS M
Set valu Flag 0 f
e write or writi
instruct ng set v
ion alue
{Flag 1 for writing set valua: QN>
hAD
160 |} [SET ot 1
Flag 0 f Flag 1 f
or writi or writi
ng set v ng set v
alue alue
<CH1 Unused channel setting: Used>
hA1 X10 X143
180 I | | 4t [TO Ut H3D KO K1 1
Flag 1 ¥ Module B Hardware
OF W EADY fla  error T
ngsetv g lag
alus
COH2 Unused channel setting: Used>
[To )| HaD KO K1 1
<IZH3 Unused channel setting: Used:>
[TC U1 H7D KO K1 1
<CH4 Unused channel setting: Used>
{TO Ut HaD KO K1 ]

Continues on next page.
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<CHT Input rangs: 2 e

hA1 (i X10 *13 11

275 It} + Il % 11 [TO )| H20 K2 K1 ki
Flas1f Flaeg2 f Medule B Hardware Setting/
or writl o writi EADY fla  error f  operatio
ngsetv ngsetv g lag n mode i

alue alue nst

<CH2 Input rangs: 2 >

[TO W] H40 K2 K1 i

CCH3 Input rangs: 2 >

[To )| H&0 K2 KA i

<CH4 Input rangs: 2 >

[To )| Ha0 K2 K1 i

<CH1 Control output cvcle: 205 >

[To 11 H2F K20 K1 I

CCOHZ2 Control output cvcle: 205 >

[To 11 HeF K20 K1 I

COH3 Control output cvcle: 205 >

[To 11 HEF K20 KA1 1

<CH4 Control output cyele: 205 >

[TO 11 HEF k20 k1 I

Continues on next page.
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<CHT1 Simul temp rise group: 1 >
A1 h ®10 ®13 1
432 |— F [ H +F [To Ut HeDA K1 K1 ki
Flag1f Flaz2 f Module B Hardware Setting/
orwriti orwriti BEADY fla errorf operatio
ngsetv ngsetwv g lag n mode i
alus alus nst
<CH2 Simul temp rise group: 1 >
{70 )| H2EA K1 K1 X
<CH3 Simul temp rise group: 2 >
{70 )| H2FA K2 K1 X
<CH4 Simul temp rise group: 2 >
10 N H30A k2 k1 1
<CHT Simul rise AT: Simul rise >
10 N HzDD k1 k1 1
<CH2 Simul rise AT: Simul rise >
{70 N HZED k1 k1 I
<CHI Simul rize AT Simul rige >
/{10 )| H2FD K1 K1 b
<CH4 Simul rize AT Simul rige >
/{710 )| H30D K1 KA b
< Setting changs instruction: ON >
[SET V1B 1
Setting
changs i
nstructi
an
< Setting changs instruction: OFF >
hA1 1B H1E
627 — | || [l [RST V1B ki
Flag1f Setting Setting Setting
orwriti  change i change o changs i
ngsetv  nstructi omplatio nstructi
alus an nflag an
<Flag 2 for writing set valus: DN>
[sET N ki
Flag2
or it
ng set v
alus

Continues on next page.

MELSEC-L Temperature

85/114

Control Module Sample Ladder Reference Manual

LDM-M024-A



<CH1 Set value setting 200deg G >
g2 x10 x13 1B
668 — | [} 1t At [TC L1 Ho2 K200 K1 X
Flag 2 f Module B Hardware Setting
or writi EADY fla  errorf  change c
nEsetw g lag ompletio
alus n flag
CCH2 Set value setting 200deg C >
{To 1 H42 K250 K1 1
JCH3 Set value setting 300deg C >
[T L1 Ha2 K300 K1 X
CCHA Set value setting 390deg C >
{TC 1 Ha2 K350 KA1 i
<Flag 1 for writing set value:OFF>
[RST hl
Flag 1 f
or writ
ng set v
alus
<Flag 2 for writing set valusOFF>
[RsT (Y] 1
Flag2 f
ot writl
ng set v
alue
*
* {Pgm that exes auto tuning/hacks up PID cst in non—wvolatile>
*
{CH1 Auto tuning instruction: OM >
*21 x10 *13 X111
g0z —IM| [ 1A [ [sET 14 1
Auto tun Module R Hardware Setting/ CH1 Auto
ing exec EADY fla  errorf  operatio tuning
ute inst g lag n mode s instruct
ruction tatus ion
CIZHEZ Auto tuning instruction: OM >
[SET ¥15 1
CH2 Auto
tuning
instruct
ion
{CH3 Auto tuning instruction: OM >
[sET Y16 X
CHI Auto
tuning
instruct
ion
<CH4 Auto tuning instruction: OM >
[SET Y17 1
CHA Auto
tuning
instruct
ion

Continues on next page.
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924

852

1000

1038

1076

Continues on next page.

<OH1 Auto tuning instruction: OFF>

status

[RsT Y14 X
CH1 Auto
tuning
ingtruct
ion

<CH1 Auto tuning comp flag QM >

[5ET il X
CH1 Auto
tuning
comnpleti
on flag

<CH2 Auto tuning instruction: OFF>

tuning
status

[RST ¥15 X
CH2 Auto
tuning
instruct
ion

COH2 Auto tuning comp flag OM >

[5ET Bt 1 1
CH2 Auto
tuning
completi
on flag

<CH3 Auto tuning instruction: OFF>

status

[RsT Y16 X
CH3 Auto
tuning
instruct
ion

<OHI Auto tuning comp flag OM >

[SET Yip X
CH3 Auto
tuning
comapleti
on flag

<CH4 Auto tuning instruction: OFF>

status

r'viﬂ ICI

[RsT Y17 X
CHE Auto

tuning
instruct
ion

<CHE Auto tuning comp flag, QM >

Nlﬁ |3 Y|1 g

[SET M3 I
CHE Auto
tuning
comapleti
on flag

<Zet value backup instruction: QN>

1T
CH1 Auto
tuning
completi
on flag

rv|111
1

r'ui112
1

I 1T I
CH2 Auto CHI Aute CHE Aute Set valu

tuning
completi
on flag

tuning
completi
on flag

tuning e hackup
completi  instruc
on flag tion

[SET Y18 i
Set valu

e hackup
instruc

tion
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1100

%

<Zet value backup inst: OFF >

[RST ¥18 1
Set valu
e hackup

instruc
ticn

<IZH1 Auto tuning comp flag OFF >

* <Program that reads PID constants from non—wolatile memory>

*

24 210 1B Y18
13g — | o +F A {ToP
Mem of P Module R Setting Set walu
ID const EADY fla chanzge i e backup
antsrea g nstructi instruc
d inst on tion
[ToP
{ToP
[ToP
{FROM
w20 x10
1298 — | o {ToP
CH1 Read Module R
complet  EADY fla
ion flag =z
W1 210
1321 — | I [ToP
CH2 Read Module R
complet EADY fla
ion flag g
h22 x10
1346 I [ [ToP
CH3 Read Module R
complet EADY fla
ionflag g
h23 210
1371 | o {ToP

I
CH4 Read Module R
complet  EADY fla
ion flag gz

Continues on next page.

n

n

u1

n

n

n

n

n

n

MOV HO Kitio b
CHI Auta
tuning
completi
on flag

<CH1 Mem of PID cst read instYes>

H3E K1 K1 I

{CHZ2 Mem of PID cst read inst:Yes>

HSE K1 K1 I

<CH3 Mem of PID cst read inst:Yes>

HYE K1 K1 I

{CH4 Mem of PID cst read inst:Yes>

HSE K1 K1 1

{PID cst read/write comp flag >

HIF Kehgo K1 1
CH1 Read
complet
ion flag

<CH1 Mem of PID cst read instilNo >

H3E K K1 I

{CH2 Mem of PID cst read inst:MNo >
H5E K0 kA1 1

{CH3 Mem of PID cst read instNo >
H7E KO kA1 I

{CH4 Mem of PID cst read inst:MNo >

HSE Ko K1 I
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%

* {Program that reads error code and temperature process valus>
+*

{Read an error code to D30 >
x10
1206 — | [FROM U HO DA0 Ki X
Module R Error co
EADY fla de
g
{Dutput error code to Y80 to YGF >
[Mow DA Kaveo |
Error co Error co
de de outpu
t
<Error reset instruction: QN >
w22
1479 —H [SET Y12 X
Error co Error re
de reset zet inst
ingtruc ruction
tion
<Error reset instruction: OFF >
12 X1z
1497 — = Dao HO ] [RST 12 X
Error re  Error oc Error co Error re
set inst  currence de st inst
ruction flag ruction
<Read PV to D31 to D34 >
*10 11
1519 — | { f [FROM U1 HS D1 K4 X
Module B Setting CH1 Temp
EADY fla operatio erature
z n mode s process
tatus value
1544 [END 1
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3.4. When Performing the Heating-Cooling Control

3.4.1. Heating-Cooling Control

Function Overview

This program performs the heating-cooling control directly using the intelligent function module devices in the

standard system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_NPM4 V100A E(01HetCol)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model

Description

Temperature control module

L60TCTT4, L60TCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CPU module
Series Model
MELSEC-L series | LCPU
Input Module MELSEC-L series input module
Output Module MELSEC-L series output module

Compatible software

GX Works2, GX Developer *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder programs.

Temperature control module(L60TCTT4) Input module(LX42C4)
CPU module(LO2CPU) Output module(LY42NT1P)
Power supply module(L61P) ¢ END cover(L6EC)

[T1
X/YO0O X/Y10 X20 Y60
to to to to
XIYOF X/Y1F  X5F Y9F

Cooling
equipment

Heater —‘

L [ {Object to be controlled

Type-K thermocouple
0°C to 1300°C
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This program uses the following XY devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

6 X18 Bit Back-up of the set value completion
flag

7 X1B Bit Setting change completion flag

8 X20 Bit Set value write instruction -

9 X21 Bit Auto tuning execute instruction -

10 | X22 Bit Error code reset instruction -

11 | X23 Bit Operation mode setting instruction -

12 | X24 Bit Memory of PID constants read -
instruction

13 | Y11 Bit Setting/operation mode instruction -

14 | Y12 Bit Error reset instruction -

15 | Y14 Bit CH1 Auto tuning instruction -

16 | Y18 Bit Set value backup instruction -

17 | Y1B Bit Setting change instruction -

18 | Y60 to Y6F Word Error code output -
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Conditions for Using Sample Ladder Programs

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.

(1) PLC Parameter Settings

a) Open the PLC parameter setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]

L Parameter; Setting

]

PLC Name |PLC System |PLCFie |PLC RAS |BootFie |Program |SFC | Deviee 1O Assignment }Built—in Ethernet Port Setting | Buik-in /0 Function Setting |
Ha, Slok: Type Model Mame Points Stark #y B Switch Setting |
o [PLC PLC 4 -
1 |pLc Built-in I/0 Function  ~ 16Points - noon —§  Detailed Sethng|
z o0y Inteligent - [LeoTCTTH L6Puints - 0oLo
3 [1pe1y Tnput - |Lxazca 64Points - 0020
4 |2(*2) Output - [LvazTie [e4Points - 0060
5 |3(*3) - -
R ) - =
7 |st*s) - = =
Assigring the 10 address is ok necessary as the CPU does it automatically.
Leaving this setting blank will not cause an error to occur,
Base Model Mame Power Model Name Extension Cable Slots -
Main hd
Ext.Basel hd (=
Ext.BaseZ >
Ext.Base. -
Ext.Based hd
Ext.BaseS = g
Ext.Baset -
Ext.Base? hd
ReadPLCData |
Prink Window... | Prink Window Preview Acknowledge XY Assignment Default Check ‘ End Cancel
Table 3-7 1/0O assighment setting
No. Slot Type Module name Points StartXY
0 CPU CPU -
1 0(*-0) Intelli. L60TCTT4 16point 0010
2 1(*-1) Input LX42C4 64point | 0020
8 2(*-2) Output LY42NT1P 64point 0060
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b) Open the switch setting window and configure the setting as follows.

Project window—[Parameter]—[PLC parameter]—[l/O assignment]—Switch setting

Switch Setting for /0 and Intelligent Function Module E|
Input Farmat ||yl hd
Slak Type Model Mame Switchl | Switch2 | Switch3 | Switchd | Switchs

0 |PLC PLC

1 |PLC Built-in IO Funckion

2 |00*-0) Intelligent LEOTCTT4 1000 0003 0000 0000 0000

3 [10*-1) Input Lnd2C4

4 |20%-2) Cutput Li4ZMT1P

5 |3(*-3)

6 |44

7 _|S(*-5)

g |6(*-6)

9 |F*-7)

10 |8(*-8)

11 |9(*59)

End Cancel
Table 3-8 Switch setting

No. Slot Type Model name Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5
0 CPU CPU
1 0(*-0) Intelli. L60TCTT4 0000 0003 0000 0000 0000
2 1(*-1) Input LX42C4
& 2(*-2) Output LY42NT1P
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Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks

1 X10 Bit Module READY flag Used by the system and cannot be

2 X11 Bit Setting/operation mode status used by the user.

3 X12 Bit Error occurrence flag

4 X13 Bit Hardware error flag

5 X14 Bit CH1 Auto tuning status

6 X18 Bit Back-up of the set value completion
flag

7 X1B Bit Setting change completion flag

8 X20 Bit Set value write instruction -

9 X21 Bit Auto tuning execute instruction -

10 | X22 Bit Error code reset instruction -

11 | X23 Bit Operation mode setting instruction -

12 | X24 Bit Memory of PID constants read -
instruction

13 | Y11 Bit Setting/operation mode instruction -

14 | Y12 Bit Error reset instruction -

15 | Y14 Bit CH1 Auto tuning instruction -

16 | Y18 Bit Set value backup instruction -

17 | Y1B Bit Setting change instruction -

18 | Y60 to Y6F Word Error code output -

19 | D50 Word Error code -

20 | D51 Word CH1 Temperature process value (PV) | -

21 | MO Bit Flag 0 for writing set value -

22 | M1 Bit Flag 1 for writing set value -

23 | M2 Bit Flag 2 for writing set value -

24 | M10 Bit CH1 Auto tuning completion flag -

25 | M20 Bit CH1 Read completion flag -

26 | M21 Bit CH2 Read completion flag -

27 | M22 Bit CH3 Read completion flag -

28 | M23 Bit CH4 Read completion flag -

29 | M24 Bit CH1 Write completion flag -

30 | M25 Bit CH2 Write completion flag -

31 | M26 Bit CHS3 Write completion flag -

32 | M27 Bit CH4 Write completion flag -
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Version Upgrade History

Version Date Description
1.00A 2012/01/16 First edition

MELSEC-L Temperature Control Module Sample Ladder Reference Manual
LDM-M024-A
96/114



* Sample ladder program Mame @ 01HetCol
# Function : Heating—cooling control

* Yarsion : Wer1.004

*
* <{Program that changes the setting/operation modeX
*
<Change to setting/operation mode
w2 B
[ 1 {11 g
Operatioc  Setting Setting/
nmode s change | operatio
et instr  nstructi n mode |
uction on nest
*
* {Initial setting program>
*
<Flag 0 for writing set value: QN>
X200
11— [PLS D 1
Set valu Flag 0
& write oF writi
ingtruct ng set v
ion alue
<Flag 1 for writing set valus: ON>
A0
154 — | [SET it 1
Flag 0 Flag 1
or writi or writi
ng set v ng set v
alue alue
<CH1 Unused channel setting: Used?>
b1 x10 x14d
174 i ] 4 [TO ) HaD KO K1 ki

I I
Flaz1f Module B Hardware
or writi EADY fla  errorf
ngsetv g lag
alue

<CHI Unused channel setting Mo >

[TO U1 H7D K1 K1 1

<CHE Unused channel setting Mo >

[TO U1 H3D K1 K1 I

Continues on next page.
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<CHI Input rangs: 2 >
A1 h ®10 ®13 1
244 —fl +F [ - +F o] U1 Hz0 K2 K1 1
Flaz1f Flhz?2f Module R Hardware Setting/
orwriti orwriti EADY fla errorf operatio
ngsetv ngsetwv g lag n mode i
alue alus nst
<CHT Heat ctrl output cycle: 30s >
{70 W) H2F Kao K1 I
<CHT Cool ctrl output cyele: 30s >
— 0 U1 HzD2 K30 K1 1
<CH1 Overlap/dead band: —03% >
——————{T0 W) H2Da K-3 K1 I
<Zooling methed: Air cocling >
————————{T0 U1 HGF KD K 1
< Setting changs instruction: ON >
[sET Y1B 1
Setting
changs i
nstructi
on
< Setting changs instruction: OFF >
A1 h ®10 ®13 1 1B H1E
ant — +F [ AF H !} | [RST V1B 1
Flag1f Flag2 f Module B Hardware Setting/ Setting  Setting Setting
orwriti orwriti EADY fla errorft operatic change i changs o changs i
ngsetv ngsetwv g lag nmode i nstructi ompletio nstructi
alue alus nst on n flag an
<Flag 2 for writing set valus: DN>
[sET M 1
Flag2
or writi
ng set v
alus
<IZH1 Set valus setting: 200deg © >
A2 *10 ®13 H1E
416 — | A 1F 3F {tor W Hoo K200 K1 1
Flag2 ¥  Medule B Hardware Setting
OF Writi EADY fla  errorf  change ¢
ngsetv g lag ompletio
alus n flag
<Flag 1 for writing set valueQOFF>
[RST hat
Flag1 f
or wirit
ng set v
alus
<Flag 2 for writing set valueOFF>
[RST ha2 1
Flag2
or wirt
ng set v
alue
*

Continues on next page.
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*

* <Pgm that exes aute tuning/backs up PID cst in non—wolatile>

*
<CH1 Auto tuning instruction: QM >
ey X10 13 x11
431 —t ] 1 { | [SET Y14 X
Auto tun Module B Hardware Setting/ CH1 Auto
ingexec EADY fla  errorf operatio tuning
ute inst g lag n mode s ingtruct
ruction tatus ion
<CGH1 Auto tuning instruction: OFF>
*14
544 —l [RsT v14 X
CH1 Auto CH1 Auto
tuning tuning
status instruct
ion
<CH1 Auto tuning comp flag ON >
[sET W10 X
CH1 Auto
tuning
completi
on flag
{Set value backup instruction: QK>
hA10 Y13
582 — ¥ +F [SET Y18 X
CH1 Auto Set valu Set valu
tuning e backup & hackup
completi  instruc instruc
on flag tion tion
<3et value backup inst: OFF >
Y18 *18
603 — | { | [RsT Y18 X
Set valu  Back-up Set valu
e hackup of set v & hachkup
instruc  alue com instruc
tion pflag tion
<CH1 Auto tuning comp flag OFF >
[RST Yils! X
CH1 Auto
tuning
completi
on flag
*
* <Program that reads PID constants from non—volatile memory
*
<CH1 Mem of PID cst read inst Yes>
Had X10 1B 18
639 — | [} -1 o U1 HaE K1 K1 1
Mem of P Module B Setting Set walu
ID const EADY fla change i = backup
antsrea g nstructi instruc
d inst an tion
<PID cst read /write comp flag >
[FROM 11 HIF K2hE0 K1 X
CH1 Read
complet
ion flag
<CH1 Mem of PID cst read inst:Mo >
O *10
726 — | [ | ] HaE KO K1 1
CH1 Read Module R
complet  EADY fla
ion flag g

Continues on next page.
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*

# <Program that reads error code and temperature process valuer

*

Fal

832

820

g72

8085

<Read an error code to D0 >
*10
{ {FROM L1 HO DO K1 X
Module R Error co
EADY fla de
g
<Output error code to Y60 to YGF >
[Mov DA Kavan X
Error ca Error co
de de outpu
1
<Error reset instruction: ON >
pany
I (=ET Y12 X
Error co Error re
de reset set ingt
ingtruc ruction
tion
<Error reset instruction: OFF >
Y12 x12
! f H—1= DA0 HO ] [RST Y12 X
Error re  Error oc Error co Error re
set inst  currence de set inst
ruction flag ruction
<Read CH1 Temperature PV to D51 >
*10 x1
{ | { f {FROM L1 H DA 1 K1 X
hModule B Setting/ CH1 Temnp
EADY fla cperatic erature
z nmode s process
tatus value
{EMD i
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4. When Connecting the Module to the Head Module

4.1. Temperature Input

Function Overview

This program performs the temperature input using the intelligent function module parameters in the standard

system configuration.

Program

This function uses the project (program name).
*LD-L60TC4_IEF_V100A E(01RdTmp)

Applicable Hardware and Software

The following are the hardware and software applicable to the sample ladder programs.

Model

Description

Temperature control module

L60TCTT4, L60OTCTT4BW, L60TCRT4, L60TCRT4BW *1

*1 The type of usable temperature sensors and the temperature measurement
range depend on the module used. Parameters must be configured to match

the connected devices and systems.

CC-Link IE Field Network

CC-Link IE Field Network master/local module

module CC-Link IE Field Network head module
CPU module
Series Model
MELSEC-Q series Universal model QCPU *1
MELSEC-L series LCPU *2
*1 The first five digits of the serial number are “12012” or later.
*2 The first five digits of the serial number are “13012” or later.
Input Module MELSEC-Q series input module
Output Module MELSEC-Q series output module

Compatible software

GX Works2 *1

*1 For information on the software versions applicable to the module used, refer

to the related manual.
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System Configuration

The following system configuration is used for the sample ladder program.

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)

|

(Station No.0) X/Y00 X/Y20 X/Y60 (Station No.1) X/Y1000
to to to to

XIY1F  X/Y5F X/YOF X/IY100F

Master station Intelligent device station

Ethernet cable(1000BASE-T
(000BASE T L~
Network No.1

Object to be controlled

Type-K thermocouple
0°C to 1300°C

This program uses the following XY devices.

No. | Device Data Type | Application Remarks
1 X22 Bit Error code reset instruction -

X23 Bit Operation mode setting instruction -
3 X24 Bit Memory of PID constants read -

instruction

4 X1000 Bit Module READY flag Used by the system and cannot be
5 X1002 Bit Error occurrence flag used by the user.
6 Y60 to Y6F Word Error code output -
7 Y1001 Bit Setting/operation mode instruction -
8 Y1002 Bit Error reset instruction -
9 Y1008 Bit Set value backup instruction -
10 | Y100B Bit Setting change instruction -
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Conditions for Using Sample Ladder Programs

Use GX Works2 when connecting to the head module.

@®Parameter Settings for the Temperature Control Module

The following explains the settings for the L60TCTT4 temperature control module that the programs use.
(1) Settings for the Master Station

a) Configure settings for the master station.

Project window—[Parameter] — [Network Parameter] —[Ethernet/CC IE/MELSECNET]

;-.:";-. Network Parameter, - MELSECNET/CC IE/Ethernet Module Configuration ___ 8]

Module 1

Module 2

Module 3

MNetwork Type

i IE Field (Master Station)

- |Mone -

Mone

Nore

Start IO Mo,

Metwaork Mo,

Tokal Stations

Group No.

Station Mo,

Mode

rline {Mormal Made)

Mebwork Configuration Settings

Network Operation Settings

Refresh Parameters

Inkerrupk Settings

Specify Station Mo, by Parameter

4

Table 4-1 Network parameter setting

Module 1
Network Type CC IE Field (Master Station)
Start 1/0 No. 0000
Network No. 1

Total Stations

1
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b) Open the network configuration setting screen and configure the setting as follows.
Project window—[Parameter]—[Network Parameter]—[Ethernet/CC IE/MELSECNET]—Network
Configuration Setting

B

%, Network Parameter - CC IE Field - Network Configuration Settings - Module No.: 1

Set up Metwork configuration,

Assi t Method
ssignment Fetho The column contents For refresh device will be changed corresponding to refresh parameter setting contents,

" Paints/Start Please reopen the window after completing refresh parameter setting when changing refresh parameter,

{* Start/End

RAJRY Setting RiwiRWr Sekking
Mumber of PLCs | Station ha. Station Type Points | Start | End | Points | Start | End R [
1 [nteligent Device Station v | 256 ooo0| ooFF|  256] oooo| ooFF |

[

Table 4-2 Network configuration setting

Station RX/RY Setting RWw/RWr Setting
No. Station Type Start End Start End
111 Intelligent Device Station 0000 00FF 0000 00FF

c) Open the refresh parameter setting screen and configure the setting as follows.
Project window—[Parameter]—[Network Parameter]—[Ethernet/CC IE/MELSECNET]—Refresh

parameters setting screen

:-.:":-. Metwork Parameter - CC IE Field - Refresh Parameters - Module No.: 1

Assignment Method
" Poinks/Start
* Start/End
Link Side PLC Side o
Dev, Mame | Poinks Stark End Dev, Mame [ Points Stark End  —
Transfer SB SE 212 Qoo OIFF| 4= |5E - 212 Qoo 01FF
Transfer St oW 512 Qoo OIFF| 4 |5W - 512 oo O1FF
Transfer 1 R# - 256 0ooon OOFF| 4 |= - 256 1000 10FF
Transfer 2 RY - 256 oo O0FF H i - 256 1000 10FF
Transfer 3 R - 256 oo O0FF H W - 256 Juluuu[u]u} O000FF
Transfer 4 R - 256 0o00 O0FF H W - 256 001000 0010FF
Transfer & - “ -
Transfer 7 - - v
Transfer 8 - {nd - -
Defaulk Check | End | Cancel
Table 4-3 Refresh parameters setting
Link Side PLC Side
Device Name | Start End Device Name | Start
SB 0000 01FF — SB 0000
SW 0000 01FF = SW 0000
RX 0000 00FF > X 1000
RY 0000 00FF — Y 1000
RWw 0000 00FF > W 000000
RWr 0000 00FF — W 001000
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(2) Settings for the intelligent device station.
a) Select [LCPU] in [PLC Series] and [LJ72GF15-T2] for [PLC Type] and create a project.

[Project]—[New Project]

New Project

| J Zancel
—

PLC Series:

LCPU |

PLC Type:
LI72GF15-T2 |

b) Open the PLC parameter setting screen 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 ]PLC System | PLC RAS ]Operation Setking ]I,I'O Assignment ]
4 ) ) ) Y
CC-Link. IE Field Metwork Setting

Mode Online -

Mebwork Ma, 1 {1ta 239)

Station Mo, 1 (1tn 120)

* Operating with station Mo, setting of CC IE Field diagnostics
in master station when network Mo, and station Mo, are

\ blank in online setting. J

v Hald {Stare in Flash ROM) PLC diagnostic errar history and system errar

histary by POWER-CFF/RESET.

Table 4-4 Communication head setting

Set value
Mode Online
Network No. 1
Station No. 1
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c) Open the new module setting screen and configure the setting as follows.

Project window—[Intelligent Function Module]—right-click—[New Module]

New Module [5__<|
{—Madule Selection '
Module Type |Tem|:uerature Control Module ﬂ
Module Name LEOTCTT4 |

Mount Position
Mounted Slot Mo, |0 _|::I Acknowledge I/ Assignment

[v Specify stark XY address | 0000 (H) 1 Module Occupy [16 points]

G >,
Title Setting

Title

(0.4 | Zancel
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d) Open the switch setting screen and configure the setting as follows.

Project window—{[Intelligent Function Module]—Module name—[Switch Setting]

Switch Setting 0000:L60TCTT4

Input Maode Seleckion

" Temperature Inpuk Mode

{* Temperature Contral Mode;

Temperature Control Mode Setting

Oukbput Sekting ak CPU Stop Error

_H Cukpuk Setting ak CPU Stop Error
ZH1 0:CLEAR.
CHz 0:CLEAR.
CH3 0:CLEAR.
ZH4 0:CLEAR.
Eﬂntrul Mode Selection \
|D:Standard Conkrol ﬂ
Setting Change Rate Limiter Setting
|D:Temperature RizeTemperature Drop Batch Setting ﬂ

Contral Dutput Cycle Unik Selection Setting

|IZI:15 Cycle

Auko-setting at Input Range Change

|III :Disable

Sampling Cycle Selection

& |0:500ms
|{ |u(n i g s

=)

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

K | Cancel |
Table 4-5 Switch setting
ltem Set value

Input mode selection

Temperature control mode

Control mode selection

0: Standard control

Setting change rate limiter setting

0: Temperature rise/temperature drop batch setting

Control output cycle unit selection setting 0: 1 s cycle
Auto-setting at input range change 0: Disable
Sampling cycle selection 0: 500ms
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e) Open the parameter setting window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Parameter]

f) Click the [Clear Value for Gray Cells] button to set unnecessary items to 0.

g) Set the following parameters.

-
_é 0000:L60TCTT4[]-Parameter

Control Mode:Standard Control

- Basic setting
Input range

Set value {5¥) setting
Unused channel setting
Conversion enablejdisable setting

= Control basic parameter setting
Propartional band (P}
sekting/Heating control
propartional band setting (Ph)
Coaling proportional band (Pc)
setting
Integral kime {1} setting
Detivative time (D) setting
Control autput cycle
settingfHeating control output
cycle setting.
Control response parameter
Stop Maode Setting
PID continuation flag

—, Control detail parameter

setting

Forwardjreverse 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 drap)
Sensor correction value setting
Primary delay digital filker setting

Upper limit output limiterfHeating
wper lirnit autput limiter

Clear Yalue for Gray Cells

CH1

CH2

* Set the value of unnecessary items for control mode ko 0,

CH3

iGet the temperature conversion system.

2:Thermocouplek. Measureﬂ
Temperature Range(d ko 1300
o]

200C
0:Used
1:Disable

The Q64TC exercises temperature adjustment control automatically by merely setting the PID constants

3.0%

3.0 %
2405
60 s
30s

0: Sl
1:Monitor
0:5top

The QB4TCTT{BW) allows you to set the temperature measurement ranges which meet the operating

2:Thermocouplel. Measured
Temperature Range(0 to 1300
]

0
L:Unused
1:Disable

3.0%

3.0 %

240 =
60s

30s

0:5low
L:Manitor

temperatures of the above thermocouples.

1:Reverse Action
400C
oc

0.0 %

0.0%

0.00 %
Os

100.0 %

L:Rewverse fction
1300 C
ocC

0.0 %

0.0%

0.00 %
Os

100.0 %

2:Thermocouplek Measured
Temperature Range(0 ta 1300
]

oc
1:Unused
1:Disable

30 %

3.0 %
240s
60 s
30s

0:Slow
1:Monitar

L:Reverse Action
13000C
ocC

0.0 %

0.0 %

0.00 %
Os

100.0 %

2:Thermocouplek. Measured ,h
Temperature Range(0 ko 1300
o]

ac
1:Unused
1:Disable

3.0%

3.0 %

2405
60 s

30s

02 Sl
1:Monitor

1:Reverse Action
1300 C
oc

0.0 %

0.0%
0,00 %

Os
100.0 % Jv

Set the temperature conversion system,

Table 4-6 Parameter setting

Item Item CH1 CH2 CH3 CH4
Basic Input range 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
setting 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

Alert Upper limit setting limiter 400°C 1300°C 1300°C 1300°C

function Lower limit setting limiter 0°C 0°C 0°C 0°C

setting PG 1) FEes S ;I:el:tpper limit input 0: Not warning 0: Not warning 0: Not warning
Alert set value 1 500°C 0°C 0°C 0°C

*For parameters other than above,

use the default values.
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h) Open the auto refresh window and configure the settings as follows.

Project window—{[Intelligent Function Module]—Module name—[Auto Refresh]

{&F 0000:160TCTT4[]-Auto_Refresh E”Eﬁ__(\

Display Filker ‘Display Al j
—

Ikem CH1 ZH2 CH3 ZH4 -

- Fransfer to (PU :The data of the buffer memory i transmitted to the specified device. ]

Error code W1050

Temperature process value (PY)  W1051

Manipulated walue (1)

Transistor output: flag

Alert definition

Manipulated value

(My)/Heating-side manipulated

walue (Mvh} Far another analag

module output

Temperature rise judgment flag

Set value (S5Y) manitar

AT Simultaneous temperature rise

parameter calculation Flag

Self-tuning flag

Temperature conversion

campletion flag

Process value (PY) scaling value

Simulbanenus temperature rise

status

Cooling-side manipulated value

(Mvc) ‘

mr T e T L LT T T T T I

Table 4-7 Auto refresh setting

ltem CHt | cH2 | cH3 | cH4
Transfer to CPU Error code W1050
Temperature process value (PV) [ W1051 | - [ - [ -
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Devices

This program uses the following devices.

No. | Device Data Type | Application Remarks
1 X22 Bit Error code reset instruction -
X23 Bit Operation mode setting instruction -

3 X24 Bit Memory of PID constants read -
instruction

4 X1000 Bit Module READY flag Used by the system and cannot be

5 X1002 Bit Error occurrence flag used by the user.

6 Y60 to Y6F Word Error code output -

7 Y1001 Bit Setting/operation mode instruction -

8 Y1002 Bit Error reset instruction -

9 Y1008 Bit Set value backup instruction -

10 |Y100B Bit Setting change instruction -

1 | D9 Word Data storage device for -
Z(P).REMTO instruction

12 | D10 Word Data storage device for Z(P).REMFR | -
instruction

13 | D11 Word Data storage device for -
Z(P).REMTO instruction

14 | MO Bit Master module status check device | -

15 | M300 Bit CH1 Memory of PID constants read | -
flag

16 | M301 Bit CH1 Memory of PID constants read | -
flag

17 | M302 Bit CH1 Memory of PID constants read | -
flag

18 | M303 Bit CH1 Memory of PID constants read | -
flag

19 | M304 Bit CH1 Memory of PID constants read | -
flag

20 | M305 Bit CH1 Memory of PID constants read | -
flag

21 | M310 Bit Z(P).REMTO instruction -
completion/result device

22 | M3 Bit Z(P).REMTO instruction -
completion/result device
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No. | Device Data Type | Application Remarks

23 | M312 Bit Z(P).REMFR instruction -
completion/result device

24 | M313 Bit Z(P).REMFR instruction -
completion/result device

25 | M314 Bit Z(P).REMTO instruction -
completion/result device

26 | M315 Bit Z(P).REMTO instruction -
completion/result device

27 | W1050 Word Error code -

28 | W1051 Word CH1 Temperature process value -
(PV)

29 | SB49 Bit Data link status (own station) -

30 | SWO0BO0.0 Bit Data link status (each station) -
(station number 1)

Version Upgrade History

Version Date Description
1.00A 2012/01/16 First edition
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* Sample ladder program Mame : 01 RdTmp
* Function : Temperature input
* Wersion ( Ver 1004

*
* {Program that checks the data link status of the head moduleX
*
<Check head module data link >
SB459 SWOB0.0
0 —+F 1 (MO MO MO 1
Data lin  Each st Master m
k status  data lin odule st
{fown stk status atus che
ation) L5t Mol ck dev
*
* {Program that changes the setting/ operation moda>
*
<Change to setting/operation mode>
H23 Y100B
13 — | 1 Y1001 )
Operatio Setting Setting/
nmode s change | operatio
et instr  nstructi n mode i
uction on nst
*
* <Program that reads PID constants from non-wvolatile memory>
*
{CH1 Mem of PID cst read instYes?
X2 4 X1000 Y100E Y1008
168 I ] 1+ HF [MOVP K1 D8 1
Mem of P Module R Setting Setwalu Z{PIREM
ID const EADY fla change i e backup T data
ants rea g nstructi instruc storage
dinst on tioh device
[sET M3 00 1
CH1 Mem
of PID ¢
st read
flag
WAZ 00
232 —t——{2ZPREMTO “a” K1 K1 HO H3E D8 K1 M310 1
CH1 Mem Z{FIREN ZIPYREM
of PID ¢ TO data TO compl
st read storage etion/re
flag device sult dev
MZ10 b3 1
252 I 1+ [SET MI01 1
Z{FIREM Z{FIREM CH1 Mem
TO compl TO compl of FID ¢
ation/re  etion/re st read
sult dev  sultdev flag
M3 01 hA3 02 hA3 03 W04
255 I I+ 1 -+ [sET M302 1
CH1 Mem CHT1 Mem CH1 Meam CHT Mem CH1 Mem
of PIDc of PIDc ofPID ¢ of PID of PID ¢
st read st read st read st read st read
flag flag flag flag flag

Continues on next page.
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{FID cst read/write comp flag >
M3 02 M3 03
260 {ZP.REMFR “a K2 K1 HO H1F D10 K1 M312 X
CH1 Mem CH1 Mem Z(PYREM Z(PYREM
of PID ¢ of PID ¢ FR data FR compl
=t read =t read storage etion/re
flag flag device sult dev
[SET M303 1
CHT Mem
of PID =
=t read
flag
M3 12 M313
298 — | -+ [ReT M2 02 1
Z(PYREM Z(FIREM CH1 Mem
FR compl FR compl of PID =
etion/re  etion/re st read
sult dev  sult dew flag
<CH1 Mem of PID cst read inst:No >
[RsT M303 1
CHT Mem
of PID =
=t read
flag
D10.0
—F [sET maog X
Z(PYREM CH1 Mem
FFR data of PID =
storage =t read
device flag
M3 04
322 M MOV KO D11 1
CH1 Mem Z(FIREM
of PID = TO data
[sET (Wiclols 1
CHT Mem
of PID ¢
=t read
flag
M3 05
326 —t——{zPREMTO “a” K3 K1 HO HaE D11 K1 matg
CH1 Mem Z(PYREM Z(PYREM
of PID = TO data TS compl
st read storage etion/re
flag device sult dev
*
* {Program that reads an error code>
*
<QOutput error code to Y60 to YGF >
1000
346 — | MoV w1050 Kaveo ]
hModule R Error co Error co
EADY fla de de cutpu
g t
<Error reset instruction: OM >
x22
34— [sET ¥1002 ]
Error co Error re
de reset zat inst
instruc ruction
tion

Continues on next page.
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412

434

435

>

{Error reset instruction: OFF

[RST Y1002 1

Y1002 ¥1002
! | 1= W1050  HO ]
Errorre  Error oc Error co Error re
setinst currence de zet inst
ruction flag ruction
[McR NO 1
[END 1
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