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e SAFETY PRECAUTIONS o

(Always read these instructions before using this equipment.)

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

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable controller system, please read the CPU module User's Manual.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

\
Indicates that incorrect handling may cause hazardous conditions,
@ DANGER resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

Note that the /\CAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Precautions]

&> DANGER

¢ Do not write data into the "read-only area" in the buffer memory of the intelligent function
module. In addition, do not turn on/off the "reserved" signals among the 1/O signals transferred
to/from the programmable controller CPU.
Doing so can malfunction the programmable controller system.

¢ Depending on the malfunction of the external output transistor, there may be cases where the
output is ON or OFF status. Install external monitoring circuitry for output signals that may lead
to major accidents.

/\ CAUTION

¢ Do not bunch the control wires or communication cables with the main circuit or power wires, or
install them close to each other.
They should be installed 100 mm(3.94 inch) or more from each other.
Not doing so could result in noise that may cause malfunction.




[Installation Precautions]

/\ CAUTION

¢ Use the programmable controller in an environment that meets the general specifications
contained in the CPU User's Manual.
Using this programmable controller in an environment outside the range of the general
specifications may cause electric shock, fire, malfunction, and damage to or deterioration of the
product.

¢ While pressing the installation lever located at the bottom of module, insert the module fixing tab
into the fixing hole in the base unit until it stops. Then, securely mount the module with the fixing
hole as a supporting point.
Improper installation may result in malfunction, breakdown or the module coming loose and
dropping. Securely fix the module with screws if it is subject to vibration during use.

¢ Tighten the screws within the range of specified torque.
If the screws are loose, it may cause the module to fallout, short circuits, or malfunction.
If the screws are tightened too much, it may cause damage to the screw and/or the module,
resulting in fallout, short circuits or malfunction.

¢ Be sure to shut off all phases of the external power supply used by the system before mounting
or removing the module.
Not ding so may cause electric shock or damage to the module.
In the system where a CPU module supporting the online module change is used and on the
MELSECNET/H remote I/O stations, modules can be replaced online (during energizing).
However, there are some restrictions on replaceable modules and the replacement procedures
are predetermined for each module.
For details, refer to the chapter of the online module change in this manual.

¢ Do not directly touch the conductive area or electronic components of the module.
Doing so may cause malfunction or failure in the module.




[Wiring Precautions]

/\ CAUTION

¢ Be careful not to let foreign matters such as sawdust or wire chips get inside the module.
They may cause fires, failure or malfunction.

¢ The top surface of the module is covered with protective film to prevent foreign objects such as
cable offcuts from entering the module when wiring.
Do not remove this film until the wiring is complete.
Before operating the system, be sure to remove the film to provide adequate heat ventilation.

¢ Be sure to fix communication cables or power supply cables leading from the module by placing
them in the duct or clamping them.
Cables not placed in the duct or without clamping may hang or shift, allowing them to be
accidentally pulled, which may cause a module malfunction and cable damage.

¢ Do not grab on the cable when removing the communication or power cable connected to the
module.
When disconnecting a cable without a connector, first loosen the screws on the part that is
connected to the module.
Pulling the cable when it is still connected to the module may cause damage to the module or
cable, or misoperation due to cable contact failure.

¢ Always ground the shielded cable for the programmable controller.
There is a risk of electric shock or malfunction.

¢ Use applicable solderless terminals and tighten them with the specified torque. If any solderless
spade terminal is used, it may be disconnected when the terminal screw comes loose, resulting
in failure.

¢ When wiring, be sure to verify the rated voltage of the product as well as the terminal layout. Fire
or failure may result if incorrect voltage is input or incorrect wiring is performed.

e Connecting terminals with incorrect voltage may result in malfunction or mechanical failure.




[Startup/Maintenance Precautions]

/\ CAUTION

¢ Do not disassemble or modify the module.
Doing so could cause failure, malfunction, injury or fire.

¢ Be sure to shut off all phases of the external power supply used by the system before mounting
or removing the module.
Not doing so may cause failure or malfunction of the module.
In the system where a CPU module supporting the online module change is used and on the
MELSECNET/H remote I/O stations, modules can be replaced online (during energizing).
However, there are some restrictions on replaceable modules and the replacement procedures
are predetermined for each module.
For details, refer to the chapter of the online module change in this manual.

¢ Do not install/remove the module to/from the base unit, or the terminal block to/from the module
more than 50 times after the first use of the product. (IEC 61131-2 compliant)
Failure to do so may cause malfunction.

¢ Do not touch the connector while the power is on.
Doing so may cause malfunction.

o Always shut off all phases of the external supply power used by the system before cleaning or
retightening screws/module fixing screws.
Not doing so may cause failure or malfunction of the module.
If the screws are loose, it may cause the module to fallout, short circuits, or malfunction.
If the screws are tightened too much, it may cause damages to the screws and/or the module,
resulting in the module falling out, short circuits or malfunction.

* Always make sure to touch the grounded metal to discharge the electricity charged in the body,
etc., before touching the module.
Failure to do so may cause a failure or malfunctions of the module.

[Disposal Precautions]

/\ CAUTION

¢ When disposing of the product, handle it as industrial waste.
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INTRODUCTION

Thank you for the purchasing the MELSEC-Q series programmable controller.
Before using the equipment, please read this manual carefully to develop full familiarity with the functions
and performance of the Q series programmable controller you have purchased, so as to ensure correct use.
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Conformance with the EMC and Low Voltage Directives

(1) For programmable controller system

To configure a system meeting the requirements of the EMC and Low Voltage
Directives when incorporating the Mitsubishi programmable controller (EMC and
Low Voltage Directives compliant) into other machinery or equipment, refer to
Chapter 9 "EMC AND LOW VOLTAGE DIRECTIVES" of the QCPU User's Manual
(Hardware Design, Maintenance and Inspection).

The CE mark, indicating compliance with the EMC and Low Voltage Directives,
isprinted on the rating plate of the programmable controller.

(2) For the product

The following wiring is required for the compliance of this product with the EMC
and Low Voltage Directives.

(a) Use shielded cables for all external wiring and ground them to the control
panel with the AD75CK cable clamp.

Inside control box

AD75CK

01790

Strip the sheath.

20cm (7.88 inch) to
30cm (11.82 inch)

(b) Four cables can be grounded together with the AD75CK cable clamp when
the diameter of each cable is approximately 7mm (0.28 inch).

(c) The following number of AD75CKs will be needed.
(Assuming that 7mm-diameter cables are used for all wiring)

Number of channels used

Number of AD75CKs needed > 3

Number of CT
channels used

AW WW[WIN]>

O[(N[O||B|WIN[=|O
WIWIN[IN[ININ[= =] =]~

WIWIW[W[ININININ|—~
BIBR[(WIWIWIWIN[ININ




About the Generic Terms and Abbreviations

Unless otherwise specified, this manual uses the following generic terms and
abbreviations to describe the Temperature control module.

Generic term/abbreviation Description

Personal computer DOS/V-compatible personal computer of IBM PC/AT® or its compatible.

Generic product name of the product types SWnD5C-GPPW-E, SWnD5C-GPPW-EA,
SWnD5C-GPPW-EV and SWnD5C-GPPW-EVA.

("n" is 4 or greater.)

"-A" and "-V" denote volume license product and upgraded product respectively.

GX Developer

Generic term of the Q00JCPU, Q00CPU, Q01CPU, Q02CPU, Q02HCPU, Q06HCPU,
Q12HCPU, Q25HCPU, Q02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU,
Q12PRHCPU, Q25PRHCPU, Q02UCPU, Q03UDCPU, Q04UDHCPU, QO6UDHCPU,
Q13UDHCPU, Q26UDHCPU, Q03UDECPU, Q04UDEHCPU, Q0O6UDEHCPU,
Q13UDEHCPU and Q26UDEHCPU.

QCPU (Q mode)

Process CPU Generic term of the Q02PHCPU, Q06PHCPU, Q12PHCPU and Q25PHCPU.

Generic term of temperature control module setting/monitoring tool GX Configurator-

GX Configurator-TC TC(SWOD5C-QTCU-E).

Q64TCTT Abbreviation of Type Q64TCTT temperature control module.

Q64TCTTBW Abbreylatlon of_ Type Q64TCTTBW temperature control module with disconnection
detection function.

Q64TCRT Abbreviation of Type Q64TCRT temperature control module.

Q64TCRTBW Abbreylatlon of_ Type Q64TCRTBW temperature control module with disconnection
detection function.

Q64TC Generic term of Type Q64TCTT, Q64TCTTBW, Q64TCRT and Q64TCRTBW.

Generic term for the following:

Microsoft® Windows Vista® Home Basic Operating System,
Microsoft® Windows Vista® Home Premium Operating System,
Microsoft® Windows Vista® Business Operating System,
Microsoft® Windows Vista® Ultimate Operating System,
Microsoft® Windows Vista® Enterprise Operating System

Windows Vista®

Generic term for the following:
Microsoft® Windows® XP Professional Operating System,
Microsoft® Windows® XP Home Edition Operating System

Windows® XP

Product Structure

The product structure of the product is given in the table below.

Model code Product name Quantity
Q64TCTT Type Q64TCTT temperature control module 1
Q64TCTTBW Type Q64TCTTBW temperature control module with disconnection 1

detection function
Q64TCRT Type Q64TCRT temperature control module 1
Q64TCRTBW Type Q64TCRTBW temperature control module with disconnection 1
detection function
SWO0D5C-QTCU-E GX Configurator-TC Version 1 (1-license product) (CD-ROM) 1
SWOD5C-QTCU-EA GX Configurator-TC Version 1 (Multiple-license product) (CD-ROM) 1
A-12 A-12




1 GENERAL DESCRIPTION

1 GENERAL DESCRIPTION

This manual deals with the specifications, handling and instructions wiring and
programming methods of the following temperature control modules used with the

MELSEC-Q

MELSEC-Q series programmable controller CPU module (hereafter abbreviated to the

programmable controller CPU).

* Type Q64TCTT temperature control module
* Type Q64TCRT temperature control module
* Type Q64TCTTBW temperature control module with disconnection detection function
* Type Q64TCRTBW temperature control module with disconnection detection function

(1) What are Q64TCTT and Q64TCRT?

(a) The QB4TCTT and Q64TCRT are modules designed to convert input values
from external temperature sensors into 16-bit signed BIN (binary) data,
perform PID operations to attain target temperatures, and provide transistor
outputs for temperature control.

(b) The QB4TCTT and Q64TCRT have an auto tuning function which
automatically sets the proportional band (P), integral time (1) and derivative
time (D) for PID operations.

(c) The QB4TCTT accepts K, J, T, B, S, E, R, N, U, L, PL Il and W5Re/W26Re

type thermocouples. The Q64TCRT accepts Pt100 and JPt100 type platinum
temperature-measuring resistors.

controller CPU

Buffer memory

CH1

Programmable Q64TCTT,Q64TCRT

Process
| value

<

Process value
N

CH4

Manipulated CH1

Manipulated value

CH1

Input from temperature

sensor

PID
operation

value

»

Manipulated
value
N

CH4

CH1

Initial

setting Set value

(To

A\ 4

/_/
Set value
N

instruction) CH4

CH1

Transistor output
(ON/OFF pulse)

o——

Device
to be
controlled

Fig. 1.1 Q64TCTT or Q64TCRT Processing Outline
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REMARK

1) Refer to Section 3.2.1 for the auto tuning function.
2) Refer to Section 3.1.2 for the measured temperature ranges of the temperature
sensors that can be connected to the Q64TC.

(2) What are Q64TCTTBW and Q64TCRTBW?
The Q64TCTTBW and Q64TCRTBW are Q64TCTT and Q64TCRT-based
modules which have the additional function to detect a heater wire disconnection
using inputs from external current sensors.

Programmable Q64TCTTBW,Q64TCRTBW
controller CPU
; Buffer memory E
i ; Input from temperature
H sensor
! E CH1 |« CH1
' Process | '©
! value | @ e i
E ) § E Transistor output
: c o CH4 Manipulated value (ON/OFF pulse)
R _ 5 CH1 » CH1
i 2 ® [Manipulated| @
Vg vawe |28 e !
i © 2g i
5 2 CH4 5
Initial ! —— »|  CH1 | gg;f;rt @
P I et value =] |
setting ! N g e : v Device
(To : 5 ! o—m to be
instruction) E @ CH4 E controlled

1 CH1 '
’ 5| ¢ |
i S detection E
i CH4 :

Fig. 1.2 Q64TCTTBW or Q64TCRTBW Processing Outline

REMARK

1) Refer to Section 3.2.7 for the disconnection detection function of the
QB64TCTTBW and Q64TCRTBW.
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1.1 Features

MELSEC-Q

The Q64TC has the following features.

(1)

(6)

Optimum temperature adjustment control (PID control)

(a) The QB64TC exercises temperature adjustment control automatically by
merely setting the PID constants (proportional band (P), integral time (1),
derivative time (D)) and temperature set value (set value: SV) necessary for
PID operations.

Therefore, no special instructions are needed to perform PID control.

(b) Using the auto tuning function enables the PID constants to be set
automatically by the Q64TC.

Hence, you can use the equipment without being conscious of cumbersome
PID operation expressions to find the PID constants.

4 loops on 1 module
The module provides a maximum of four loops at the same time for temperature
adjustment control.

RFB limiter function
The RFB (Reset FeedBack) limiter suppresses overshooting which is liable to
occur at a startup or when a temperature set value (SV) is increased.

Sensor compensation function

By setting a sensor compensation value, the sensor compensation function
eliminates a difference between a temperature process value (PV) and an actual
temperature, if any.

Connection of thermocouples compatible with JIS, IEC, NBS,

ASTM and DIN Standards

(a) The Q64TCTT(BW) accepts the following thermocouples compatible with the
JIS, IEC, NBS, ASTM and DIN Standards.
«JIS Standards :R,K,J,S,B,E, T ¢IEC Standards: R, K, J, S,B,E, T, N
* NBS Standards : PL Il * ASTM Standards: W5Re/W26Re
* DIN Standards : U, L

(b) The QB4TCTT(BW) allows you to set the temperature measurement ranges
which meet the operating temperatures of the above thermocouples.

Connection of Pt100 and JPt100 platinum temperature-measuring
resistors

The Q64TCTT(BW) allows you to set the temperature measurement ranges
which meet the operating temperatures of the Pt100 and JPt100.
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(7)

(8)

(9)

MELSEC-Q

Choice of fine temperature measurement units and various control
temperature ranges

The temperature measurement unit of each loop can be setto 1°C or 0.1°C in
Centigrade or to 1°F or 0.1°F in Fahrenheit, enabling you to choose appropriate
resolution for control. Also, the controllable temperature range can be selected
from 0.0 to 400.0°C (when K type thermocouple is used), 0.0 to 3000.0°C (when
R type thermocouple is used) and others, enabling you to make adequate setting
for the object to be controlled.

E°PROM for backing up set values

The set values in buffer memory can be stored into E2PROM for data backup.
Using the test function of GX Developer to write data directly to the buffer
memory, what is required in a sequence program is "LD>: " + "OUT Yn1" at the
minimum.

Detection of disconnection
The Q64TCTTBW and Q64TCRTBW can detect the disconnection of a heater.

(10) Utility package for ease of setting

The optional utility package (GX Configurator-TC) is available.

Though you are not required to use the utility package, it allows initial and auto
refresh settings to be made on the screen, reducing sequence programs and
also enabling you to check the setting and operating states and execute auto
tuning easily.
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1.2 The PID Control System

(1) The PID control system
Figure 1.3 indicates the system configuration when performing PID control.

Q64TC

: Set value data SV E

! storage | !

; PID operation MV, [Manipulated value| i Cor'ltrol

! P data storage ' object

| process value PV | ;

i data storage ] :

Sl [
Sensor

Fig. 1.3 The PID control system

(2) PID control procedure
The PID control is performed in the procedure shown in Figure 1.4 below:

o

Read the PV value|» = = = - -

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

PerfomPID | Perform PID operation using the SV/PV values in the
operation set value/process value storage area.
Y . .
Output MV |» = = = - - Convert MV value obtained by the PID operation

to transistor -output on time and output it.

]

Fig. 1.4 PID control procedure

(3) PID control (simplified two-level response selection)
In general, when the P, |, and D constants to improve the "response to the
setting" are set, the "response to the disturbance" degrades by the PID control.
Conversely, when the P, |, and D constants to improve the "response to the
disturbance" are set, the "response to the setting" degrades by the PID control.
In the PID control (simplified two-level response selection) of this module, "fast",
"normal”, or "slow" can be selected for the "response to the setting" while the P, I,
and D constants for better "response for the disturbance" are selected.

Fast
s
Set N mal Set
value value
sv /<O sV
(V) Slow (V)
Response to the change of the set value Response to the disturbance

Fig. 1.5 simplified two-level response selection
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1.3 About the PID Operation
The Q64TC can perform PID control in process-value incomplete differentiation.
1.3.1 Operation method and formula

The PID control in process-value incomplete differentiation is an operation method

which puts the first-order delay filter as the input for derivative control action, and

performs PID operation with the error value (E) after deleting the high-frequency noise

component.

(1) The algorithm of the PID control in process-value incomplete
differentiation is shown in Figure 1.6.

Disturbance D
! Q64TC !
< »
1
! Control response Control object
! parameters + Kp(1+ )
SV(Set value) s——» Slow ——(O— Ti*s G(s) >
: Normal control -4
X Fast
1
:
| Kp-Tb-s
1 _—
: 1+n-Tp- s
1
: .
1 1
I 1
I PV(Process value)
Kp : Proportional gain 7 : Derivative gain
Ti :Integral time S : Laplace transform conversion
Tp : Derivative time

Fig. 1.6 Algorithm of PID control in process-value incomplete differentiation

(2) The formula used for Q64TC is shown below:

MV MV -2 PV PV L
= -1+ -1 - -
n n-1 'E+7)-TD{( n-1 n) To

MV |

T : Sampling period

MV : Incomplete derivative output
PV : Process value

To : Derivative time

1 . . . .
7 - Derivative gain
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1.3.2 The Q64TC actions

MELSEC-Q

The Q64TC performs PID operations in reverse action and forward action.

(1) Reverse action

In a reverse action, the process value (PV) increases toward the set value (SV)
as the manipulation value (MV) increases.
The reverse action is effective for heat control.

(2) Forward action

In a forward action, the process value (PV) decreases toward the set value (SV)
as the manipulation value (MV) increases.
The forward action is effective for cooler control.

A

Temperature 4

Set
value

Process value

»

Reverse action
(when used for heat control)

Time

Temperature

A

A

Process value
/ Set
value

>

Time

Forward action
(when used for cooling control)

Fig. 1.7 Process control example in reverse action and forward action
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1.3.3 Proportional action (P-action)

(1) The proportional action is an action to obtain the manipulation value proportional to
the deviation (difference between set value and process value).

(2) With the proportional action, the relationship between the changes in the deviation
and manipulation value can be expressed in the following formula:
[wv=kerE

where Kp is a proportional constant and is called the proportional gain.

(3) The proportional action for the step response when the error value is constant is
shown in Figure 1.8.

(4) The manipulation value changes between -5.0% and 105.0 %. As the Kp
increases, the manipulation value for the same error value becomes larger, and the

corrective action becomes stronger.

(5) The proportional action will generate an offset (remaining deflection).

c
il
ke
>
[0
o E
A
T | L Time
5 :
9] |
T !
a |
€5 f
=g Kp-E
) v
— Time

Fig. 1.8 Proportional action for step response
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1.3.4 Integral action (I-action)

(1) The integral action is an action which continuously changes the manipulation value
to eliminate the deviation when there is an deviation.
The offset produced by the proportional action can be eliminated.

(2) In the integral action, the time from the deviation occurrence until the manipulation
value of the integral action becomes that of the proportional control action is called
the integral time, and is indicated by T1.

(3) The integral action for the step response when the error value is constant is shown
in Figure 1.9.

(4)The integral action is used as a Pl action in combination with the proportional action,
or PID action in combination with the proportional and derivative actions.
The integral action cannot be used alone.

c
i)
kS
3
a E
4
T | i — > Time
E % ___________ Manipulated value of the Proportional
o ! action + Integral action
Q 1
© | < Manipulated value of the Integral
3 action
20 ¥
S % Kp-E4------ Ma_nipulated value of the Proportional
= > action
T Ti
—» Time

Fig. 1.9 Integral action for step response
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1.3.5 Derivative action (D-action)

(1) The derivative action adds the manipulation value proportional to the change speed
to eliminate error when an deviation occurs.
The derivative control action can prevent the control target from changing
significantly due to disturbance.

(2) In the derivative action, the time from the deviation occurrence until the
manipulation value of the derivative action becomes that of the proportional action
is called the derivative time, and is indicated by To.

(3) The derivative action for the step response when the deviation is constant is shown
in Figure 1.10.

(4) The derivative action is used as a PD action in combination with the proportional
action, or PID action in combination with the proportional and integral actions.
The derivative action cannot be used alone.

c

Re)

©

>

a E

A

T ‘ I —> Time
e
[]
kS
3
€3 x . .
S5 Manipulated value of the Proportional
=> KpeE <= action

v
T To
—— Time

Fig. 1.10 Derivative action for step response
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1.3.6 PID action

(1) The PID action performs control using the manipulation value obtained by merging
proportional action, integral action and derivative action.

(2) The PID action for the step response when the deviation is constant is shown in

Figure 1.11.

c

Rl

s

>

[0

)

M ! —* Time

PID action

ie) ‘\
2 _2>c-~ " Plaction __.--laction
29 RN oI P action
c 35 U
2SS e

3 __---~ "~-__Daction

T —* Time

Fig. 1.11 PID action for step response
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1.4 Functions Added to Function Version B and Later

(1) Functions added to function version B Q64TC

. . Reference
Function Function summary .
section

Multiple CPU system Control from any desired programmable controller

support CPU by a multiple CPU system.

) ) Auto tuning mode selection corresponding to the .
Auto tuning mode selection L ) Section 3.5.47
response characteristics of the control object.

(2) Functions added to function version C Q64TC

. . Reference
Function Function summary .
section
Online module change Change the module without stopping the system. Chapter 7

POINT

See Section 2.3 for the confirmation methods of the function version.

1-12 1-12
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2 SYSTEM CONFIGURATION

This chapter explains the system configuration of the Q64TC.

2.1 Applicable Systems

This section describes the applicable systems.

MELSEC-Q

(1) Applicable modules and base units, and No. of modules

(a) When mounted with a CPU module

The table below shows the CPU modules and base units applicable to the
Q64TC and quantities for each CPU model.
Depending on the combination with other modules or the number of
mounted modules, power supply capacity may be insufficient.

Pay attention to the power supply capacity before mounting modules, and if
the power supply capacity is insufficient, change the combination of the

modules.

Applicable CPU module

No. of modules 1

Base unit 2

CPU type

CPU model

Q64TCTT/
Q64TCRT

Q64TCTTBW/
Q64TCRTBW

Main base unit

Extension base unit

Programmable
controller CPU

Basic model
QCPU

QO00JCPU

Up to 16

Upto 8

QooCPU

QO01CPU

Up to 24

Upto 12

High
Performance
model QCPU

Qo02CPU

QO02HCPU

QO6HCPU

Q12HCPU

Q25HCPU

Up to 64

Up to 32

Process CPU

QO02PHCPU

QO06PHCPU

Q12PHCPU

Q25PHCPU

Up to 64

Up to 32

Redundant CPU

Q12PRHCPU

Q25PRHCPU

Up to 533

Up to 26 *3

Universal model
QCPU

Q02UCPU

Up to 36

Up to 18

QO3UDCPU

Q04UDHCPU

QO6UDHCPU

Q13UDHCPU

Q26UDHCPU

QO3UDECPU

QO04UDEHCPU

QO6UDEHCPU

Q13UDEHCPU

Q26UDEHCPU

Up to 64

Up to 32
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Applicable CPU module No. of modules *1 Base unit *2
Q64TCTT/ [ QB4TCTTBW/ ) . ) )
CPU type CPU model Main base unit | Extension base unit
QB64TCRT [ Q64TCRTBW
Programmable
Safety CPU QS001CPU N/A N/A X X
controller CPU
QO06CCPU-V e 3
C Controller module Up to 64 ™4 Up to 324 o o
QO06CCPU-V-B

*1: Limited within the range of I/0 points for the CPU module.

*2: Can be installed to any I/O slot of a base unit.
*3: Use the Q64TC whose serial No. (first five digits) is 09012 or later.
*4: Use the Q64TC of function version B or later.

o: Applicable,x: N/A

(b) Mounting to a MELSECNET/H remote I/O station
The table below shows the network modules and base units applicable to
the Q64 TC and quantities for each network module model.
Depending on the combination with other modules or the number of
mounted modules, power supply capacity may be insufficient.
Pay attention to the power supply capacity before mounting modules, and if
the power supply capacity is insufficient, change the combination of the

modules.
. No. of modules 1 Base unit 2
Applicable network
module Q64TCTT/ Q64TCTTBW/ Main base unit of |Extension base unit of
Q64TCRT Q64TCRTBW remote |/O station remote |/O station

QJ72LP25-25

J72LP25G
Q Up to 64 Up to 32 o o
QJ72LP25GE
QJ72BR15

*1: Limited within the range of I/0 points for the network module.

*2: Can be installed to any I/O slot of a base unit.

Remark

o: Applicable,x: N/A

The Basic model QCPU or C Controller module cannot create the MELSECNET/H

remote I/O network.
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(2)

3)

MELSEC-Q

Support of the multiple CPU system
When using the Q64TC in a multiple CPU system, refer to the following manual
first.
* QCPU User's Manual (Multiple CPU System)
(a) Compatible Q64TC
Use a Q64 TC with function version B or higher if using the module in a
multiple CPU system.

(b) Intelligent function module parameters
Write intelligent function module parameters to only the control CPU of the
Q64TC.

Compatibility with online module change
To make an online module change, use the module of function version C or later.

POINT |

The products of function version C include the functions of the products function
versions A and B.
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(4) Supported software packages
Relation between the system containing the Q64TC and software package is
shown in the following table.
GX Developer is necessary when using the Q64TC.

MELSEC-Q

Software version
GX Developer GX Configurator-TC
Single CPU . Version 1.10L or later
¢ Version 7 or later th d with th
system cannot be used wi e
Q00J/Q00/Q01CPU £ (
Multiple CPU . SWO0D5C-QTCU-E 30D or
Version 8 or later . .
system earlier versions).
Single CPU . SWO0D5C-QTCU-E 00A or
Version 4 or later
Q02/Q02H/Q06H/ system later
Q12H/Q25HCPU Multiple CPU . SWO0D5C-QTCU-E 30D or
Version 6 or later
system later
Single CPU
system .
QO02PH/QO06PHCPU Version 8.68W or later
Multiple CPU Version 1.13P or later
system (cannot be used with the
Single CPU SWO0D5C-QTCU-E 30D or
system earlier versions).
Q12PH/Q25PHCPU Version 7.10L or later
Multiple CPU
system
Version 1.14Q or later
Q12PRH/ Redundant ) (cannot be used with the
Version 8.45X or later
Q25PRHCPU CPU system SWO0D5C-QTCU-E 30D or
earlier versions).
Single CPU
Q02U/Q03UD/
system .
QO04UDH/ PP Version 8.48A or later
QOBUDHCPU diiple
system
Single CPU Version 1.23Z or later
Q13UDH/ system ) (cannot be used with the
Version 8.62Q or later
Q26UDHCPU Multiple CPU SWO0D5C-QTCU-E 30D or
system earlier versions).
Single CPU
QO3UDE/Q04UDEH/
system .
QO6UDEH/Q13UDEH/ Multiole GPU Version 8.68W or later
Q26UDEHCPU ultiple
system
If installed in a MELSECNET/H . SWO0D5C-QTCU-E 30D or
. Version 6 or later
remote /O station later

(5) Current sensors
Only the following current sensors of URD, Ltd. are usable with the Q64TCTTBW
and Q64TCRTBW.

» CTL-12-S36-8(0.0 to 100.0A)
» CTL-6-P-H(0.0 to 20.00A) (The conventional model CTL-6-P is also usable.)

2-4 2-4
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2.2 About Use of the Q64TC with the Q12PRH/Q25PRHCPU

Here, use of the Q64TC with the Q12PRH/Q25PRHCPU is explained.

(1) GX Configurator-TC connection

GX Configurator-TC cannot be used when accessing the Q12PRH/Q25PRHCPU
via an intelligent function module on an extension base unit from GX Developer.
Connect a personal computer with a communication path indicated below.

.| Main base unit

% % Extension base unit

(GX Configrator-TC cannot be used.)

(o

| [0

a Direct connection to the CPU

e Connection through an intelligent function module on the main base unit
(Through Ethernet module, MELSECNET/H module, or CC-Link module)
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2.3 How to Check the Function Version and Software Version

This section describes how to check the function version of the Q64TC and the GX
Configuration-TC software version.

(1) How to check the function version of the Q64TC

(a) To check the version using the "SERIAL column of the rating plate" located
on the side of the module

SOt
MODEL

SERIAL  0512170000000000(-C)

—— Function version

]
i G Conformed standard

Comm ¢ o o - o o o o o ¢ e oo o

SMITSUBISHI ELECTRIC  MADE IN JAPAN

(b) To check the version using the GX Developer
See Section 8.12 of this manual.

(2) Checking the software version of GX Configurator-TC
The software version of GX Configurator-TC can be checked in GX Developer's
"Product information" screen.
[Operating procedure]
GX Developer — [Help] — [Product information]

Product information g|

ﬁ Frogramming and kaintenance tool

! G Developer Yersion 8.244  [SWwWEDEC-GPPW-E]
COPYRIGHT(C) 2002 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED

This Product iz licensed to:

MName:  MITSUBISHI

Company:  MITSUBISHI ELECTRIC CORPORATION

ProductlD |

List of wersion information on Add-in software
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REMARK

The version indication for the GX Configurator-TC has been changed as shown
below from the SWOD5C-QTCU-E 30D upgrade product.
Previous product Upgrade and subsequent versions
SWOD5C-QTCU-E 30D — GX Configurator-TC Version 1.10L
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3 SPECIFICATIONS

This chapter provides the performance specifications of the Q64TC, 1/O signals
transferred to/from the programmable controller CPU and the specifications of buffer
memory.

For the general specifications of the Q64TC, refer to the User's Manual (hardware) of
the CPU module used.

3.1 Performance Specifications
3.1.1 Performance specifications of the Q64TC
Table 3.1 Q64TC performance specification list

Specifications
QB4TCTT | Q64TCRT | @e4TcTTBW | QB4TCRTBW
Control output Transistor output
Number of temperature input points 4 channels/module

Usable thermocouples/platinum

- . Refer to Section 3.1.2.
temperature-measuring resistors

Ambient
temperature: Full-scale x (+0.3%)
Indication [ 25°C+5°C

accuracy Ambient

temperature: Full-scale x (+0.7%)
0to55°C
Temperature
Acc- S measurement Within +1.0°C Within +1.0°C
compensation Temperaturet
measuremen - o . o
(amg?gr);t value: Within £2.0°C _ Within £2.0°C
temperature: 12010 100°C
0 to%5°C) " | Temperature
measurement Within +3.0°C Within +3.0°C
-200to -150°C
Sampling period 0.5s/4 channels (constant independently of the number of channels used)
Control output period 11to 100s
Input impedance 1M
Input filter 0 to 100s (O: Input filter off)
Sensor compensation value setting -50.00 to 50.00%

Operation at sensor input

. - Upscale processin
disconnection p p! 9

Temperature control system PID ON/OFF pulse or 2-position control
PID constant setting Setting can be made by auto tuning
PID constant | Proportional band (P) 0.0 to 1000.0% (0O: 2-position control)
range Integral time (1) 1 to 3600s
Derivative time (D) 0 to 3600s (set O for PI control.)
Set value setting range Within temperature range set to the used thermocouple/platinum temperature-measuring resistor
Dead band setting range 0.1 to 10.0%
Output signal ON/OFF pulse
Rated load voltage 10 to 30VDC
. Max. load current 0.1A/point, 0.4A/common
Transistor -
output Max. inrush current 0.4A 10ms
Leakage current at OFF 0.1mA or less
Max. voltage drop at ON 1.0VDC (TYP) 0.1A  2.5VDC (MAX) 0.1A
Response time OFF—ON: 2ms or less, ON—OFF: 2ms or less
E2PROM write count Max. 100 thousand times
| . Between input and grounding : Transformer insulation
nsulation method . : . .
Between input and channel  : Transformer insulation
Dielectric strength Between !nput and grounding : 500VAC for 1 m!nute
Between input and channel  : 500VAC for 1 minute

Between input and grounding : 500VDC 20M ¢? or more

Insulation resistance Between input and channel  : 500VDC 20M ¢? or more

3-1 3-1
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Specifications
Q64TCTT | Q64TCRT QB4TCTTBW | Q64TCRTBW
Heater Current sensor Refer to Section 2.1
disconnection Input accuracy Full scale x (+1.0%)
detection Number of alert
specifications delays 310 255

32 points/2 slots
(Default I/0 assignment :
16 free points + 16 intelligent points)

16 points/slot

VO occupied points 2 (/0 assignment: 16 intelligent points)

Connection terminal 18-point terminal block Two 18-point terminal blocks
Applicable wire size 0.3 to 0.75mm?
Applicable crimping terminal R1.25-3,1.25-YS3,RAV1.25-3,V1.25-YS3A
Internal current consumption 0.55A 0.64A
Weight 0.20kg 0.30kg
. . . 27.4mm(1.08in.)(W)=x98mm(3.86in.)(H 55.2mm(2.17in.)(W)x98mm(3.86in.)(H
Outline dimensions (X112m)§n(42r.41in.)(lg) ) (X112m)§n(42r.41in.)(lg) ) 3

* 1: Calculate the accuracy in the following method.
(Accuracy) = (indication accuracy) + (cold junction temperature compensation accuracy)
Example) Accuracy at the input range setting of "38", operating ambient temperature of 35°C and temperature measurement value of
300°C
{400.0 - (-200.0)} [Full-scale] x (+0.007) [+0.7%)] + (£1.0°C) [Cold junction temperature compensation accuracy] = +5.2°C
*2: When the QB4TCTTBW or Q64TCRTBW is used, the device numbers of the I/O signals increase by 16 points depending on how many
free points the left-hand side slots have.
Hence, as I/O signals are given as indicated below in this manual, read them according to the module used.
Example) When a signal is given as Yn1
When QB4TCTT or QB4TCRT is used: Y1 When Q64TCTTBW or QG4TCRTBW is used: Y11
* 3: For the noise immunity, dielectric withstand voltage, insulation resistance and others of the programmable controller system which uses
this module, refer to the power supply module specifications given in the User's Manual of the CPU module used.
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3.1.2 Usable temperature sensor types, measurement temperature ranges and data

(1) Foruse of Q64TCTT(BW)
Table 3.2 Thermocouple type, measurement temperature range and data resolution list
oC °F
Thermocouple
tvpe Measurement . Measurement .
yp Data resolution Data resolution
temperature range temperature range
R 0to 1700 1 0 to 3000 1
0 to 500
0 to 1000
0 to 800 1 1
0 to 2400
0 to 1300
K -200.0 to 400.0
0.0t0 400.0
0.1 0.0 to 1000.0 0.1
0.0 to0 500.0
0.0 to 800.0
0 to 500 0 to 1000
0 to 800 1 0 to 1600 1
J 0 to 1200 0 to 2100
0.0t0 400.0
0.0 t0 500.0 0.1 0.0 to 1000.0 0.1
0.0 to 800.0
-200 to 400
-200 to 200 1 0to 700 1
T 0to 200 -300 to 400
0 to 400
-200.0 to 400.0
0.0 to 400.0 0.1 0.0to0 700.0 0.1
0to 1700 1 0 to 3000 1
B 0 to 1800 1 0 to 3000 1
0to 400
1 0 to 1800 1
E 0 to 1000
0.0to 700.0 0.1 B — e —
N 0to 1300 1 0 to 2300 1
0to 400 1 0to 700 1
U -200 to 200 -300 to 400
0.0 t0 600.0 0.1 e —
0to 400 1 0 to 800 1
L 0 to 900 0 to 1600
0.0t0 400.0 0.1
0.0 t0 900.0 '
PL1I 0to 1200 1 0 to 2300 1
W5Re/W26Re 0 to 2300 1 0 to 3000 1
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(2) Foruse of Q64TCRT(BW)

Table 3.3 Usable platinum temperature-measuring resistors, measurement

temperature ranges and data resolutions

Platinum °C °F
temperature- M M
. . easurement easurement
measuring resistor Data resolution Data resolution
type temperature range temperature range
-200.0 to 600.0 -300 to 1100 1
Pt100 0.1
-200.0 t0 200.0 -300.0 to 300.0 0.1
-200.0 to 500.0 -300 to 900 1
JPt100 0.1
-200.0 to 200.0 -300.0 to 300.0 0.1
3.2 Function Summary
The Q64TC function summary is shown in Table 3.4.
Table 3.4 Q64TC function summary
Iltem Specification Reference
Auto-tuning function » The temperature control module automatically sets the optimal PID constants. 3.21
Forward action/reverse action « Heat control (reverse action) or cooling control (forward action) can be selected and 322
selection function controlled. o
« Limit the manipulation value overshoot which frequently occurs when the set value (SV
RFB limiter function , P , quenty GV 353
is changed or control target is changed.
. . » Reduces the difference between the measured value and actual temperature to zero
Sensor compensation function ] . 3.24
when these two are different due to measurement conditions, etc.
. » Sets the PID operation for channels that do not perform temperature adjustment to "not
Unused channel setting Y 3.25
execute.
PID control forced stop » Stops the PID operation for channels that is performing temperature adjustment. 3.2.6
Heater disconnection detection » Measures the current that flows in the heater main circuit and detects disconnection 327
function when QB4TCTTBW or the Q64TCRTBW is used. o
. . * When the Q64TCTTBW or the Q64TCRTBW is used, this function measures the
Current error detection function ) L . . ) .
) current in the heater's main circuit while the transistor's output is off, and checks if there 3.2.8
when output is off ) .
is a current error when output is off.
. . ) « A function to detect errors in the control system (control loop) caused by a load (heater)
Loop disconnection detection ) ) ) .
function disconnection, abnormal external operation device (such as magnet relay), or a 3.29
thermocouple disconnection.
2 « By backing up the buffer memory contents to EZPROM, the load of sequence program
Data storage in E'PROM 3.2.10
can be reduced.
Alert function » Monitors the process value (PV) and alerts the user. 3.2.11
Control output setting for CPU « This function continues/stops temperature adjustment control output at CPU stop error 3212
stop error occurrence occurrence. o
» The Q64TC can be controlled by the output signal of Q64TC and the settings in the
Q64TC control status 3.2.13
buffer memory.
Online module change » A module change is made without the system being stopped. Chapter 7
3-4 3-4
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3.2.1 Auto tuning function

(1) What is the auto tuning function?
(a) The auto tuning function is designed for the Q64TC to set the optimum PID
constants automatically.
In auto tuning, the PID constants are calculated according to the hunting
cycle and amplitude which take place when a manipulated value turned on/off
alternates between overshooting and undershooting a set value.

(b) Setting the following data enables auto tuning to be executed. Note that since
actual control starts on completion of auto tuning, the other data should be
preset to the values used for actual operation.

*When "0" has been set to the proportional band (P), auto tuning is not

executed.
Addresses (Hexadecimal

Buffer memory address name CH chH2 CH3 Cra
Input range 20H 40H 60H 80H
Set value (SV) setting 22H 42 62+ 82H
Upper output limiter 2AH 4AH 6AH 8AH
Lower output limiter 2BH 4BH 6BH 8BH
Output variation limiter 2CH 4CH 6CH 8CH
Seqsor compensation value 2Dy 4Dn 6D 8Dx
setting

Control output period setting 2FH 4FH 6FH 8FH
Primary delay digital filter setting 30H 50H 70H 90H
AUTO/MAN mode switching 32H 52H 72H 92H
AT bias 35H 55H 75H 95H
Forward/reverse action setting 36H 56H 76H 96H
Auto tuning mode selection B8H B9H BAH BBH

(c) On completion of auto tuning, calculated values are set to the following buffer

memory addresses.
Addresses (Hexadecimal

Buffer memory address name CH ch2 CH3 Cra
Proportional band (P) setting 23H 43H 63H 83H
Integral time (1) setting 24+ 441 64+ 84H
Derivative time (D) setting 25H 451 65H 85H
!_oop dlscqnnectlon detection 3B 5BH 7BH 9BH
judgment time

*: As the loop disconnection detection judgment time, a value twice greater than the
calculated integral time is set. However, the loop disconnection detection
judgment time remains unchanged from 0 when it is 0 at an auto tuning start.
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(2) Executing auto-tuning
Conditions for starting auto-tuning
When any of the following conditions is met, auto-tuning is not executable.

(@)

(b)

1)
2)

3)
4)
5)
6)
7)
8)

9)

The module is in the setting mode (Xn1: OFF).

In the proportional section setting (buffer memory address: 23H, 43H,
63H, 83H), 0 is set. (2-position control)

In the AUTO/MAN mode switch (buffer memory address: 32H, 52H, 72H,
92H), 1 (Manual) is set.

In the Unused channel setting (buffer memory address: 3DH, 5DH, 7DH,
9DH), 1 (Unused) is set for the channel.

The PID control forced stop command (YnC to YnF) is ON.

Hardware failure is identified. (The ERR. LED turns ON.)

The measured temperature value (PV) (buffer memory address: 9H to
CH) exceeds the measured temperature range (Refer to Section 3.5.4).
In the E’PROM's PID constant read command (buffer memory
address: 3EH, 5EH, 7EH, 9EH), 1 (With command) is set.

A bit of write flag in the E?PROM's PID constant read/write flag (buffer
memory address: 1FH) is ON.

For conditions 1) to 5), auto-tuning starts as soon as the condition is
changed.

For conditions 6) and 7), the auto-tuning status flag (Xn4 to Xn7) turns on
momentarily. Auto-tuning does not start until the auto-tuning status flag
(Xn4 to Xn7) turns on again (OFF to ON) even if the condition is changed.
For conditions 8) and 9), even if internal processing of auto tuning is
completed and PID constant is stored, the auto tuning status flag (Xn4 to
Xn7) does not turn OFF and auto tuning is not completed.

Auto tuning is performed in the following procedure.

Q64TC data setting

...... Set to the buffer memory addresses
indicated in (1), (b).

I

Operation mode setting

------ Turn on the setting/operation mode
command (Yn1).

Confirm that the setting/operation
l mode status (Xn1) is on.

...... Turn on the auto tuning command

Auto tuning start (Ynd, Yn5, Yn6, Yn7).

l

...... The auto tuning status flag

Auto tuning in progress

|

Auto tuning completion
(PID constants set)

l

Temperature control using
PID constants set

(Xn4, Xn5, Xn6, Xn7) turns on.

The auto tuning executing flag
(Xn4, Xn5, Xn6, Xn7) turns off and
the calculated values are set to
the buffer memory addresses
indicated in (1), (c).



3 SPECIFICATIONS

MELSEC-Q

POINT

After powering off the programmable controller CPU, you can use the set PID

constants in the following method.

» Write the values directly to the buffer memory using the sequence program.

 Store the PID constants into EZPROM and transfer them when powering on the
programmable controller CPU.

* Use the initial settings of the GX Configurator-TC.

(c) Auto tuning operation
Auto tuning performs operation as shown below.
1) Auto tuning output is provided.
2) Data collection starts when the process value returns to the set value
after the first overshoot and undershoot.
3) After data collection, auto tuning ends when PID constants and loop
disconnection detection judgment time are set.

Process value (PV) The first overshoot and

4 undershoot are ignored. End of auto tuning
Set value (SV) i

(Temperature set value)

Start of auto tuning

\

»Time
Data collection
Temperature
Auto tuning in execution control
ON
OFF
Yn4,Yn5,Yn6,Yn7
ON

OFF
Xn4,Xn5,Xn6,Xn7
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(d) Precautions for auto tuning
The following indicate the conditions under which auto tuning will result in
abnormal termination.

1) The setting/operation mode command (Yn1) has been turned OFF.
(Except for the case where the PID continue flag (buffer memory
address: A9) is "Continue".)

2) Any of the following setting items for the channel has been changed
during execution of auto-tuning.

Setting item Buffer memory address (Hexadecimal)

CH1 CH2 CH3 CH4
Set value (SV) setting 22 42+ 62H 82H
Upper output limiter 2AH 4AH 6AH 8AH
Lower output limiter 2BH 4BH 6BH 8BH
Sensor compensation value setting 2DH 4D 6DH 8DH
Primary delay digital filter setting 30H 50H 70H 90H
AUTO/MAN mode switch 32H 52H 72H 92+
AT bias 35H 55H 75H 95H
Forward/reverse operation setting 36H 56H 76H 96H
Unused channel setting 3DH 5DH 7DH 9DH

3) The measured temperature value (PV) (buffer memory address: 9H to
C H) exceeds the measured temperature range (refer to section 3.5.4).

4) The following time exceeds 2 hours.

» Time elapsed from the auto-tuning start until the set value is reached
at the first time.

* A half of the hunting cycle
The value calculated by PID constants after auto-tuning exceeds any
of the following ranges.

5) Proportional section (P): 0.1 to 1000.0 (%)

Integral time (I): 1 to 3600 (s)
Derivative time (D): 0 to 3600 (s)

6) The PID control forced stop command (YnC to YnF) has been turned
ON.

7) Hardware failure has occurred.

8) The proportional section (P) setting (buffer memory address: 23H, 43H,
63H, 83H) has been changed to 0. (2-position control)

9) The upper setting limiter (buffer memory address: 37H, 57H, 77H, 97H)

or the lower setting limiter (buffer memory address: 38H, 58H, 78H, 98H)
has been changed and thereby the set value (SV) is outside the
setting range.
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(3) Operation at termination of auto tuning
(a) Operation at normal termination
* The auto tuning status flag (Xn4 to Xn7) turns off.
* The PID constants are set.
* The loop disconnection detection judgment time (buffer memory addresses:
3BH, 5BH, 7BH, 9BH) is set. (If the loop disconnection detection judgment
time is 0 at the start of auto tuning, it remains unchanged from 0.)
(b) Operation at abnormal termination
* The auto tuning status flag (Xn4 to Xn7) turns off.
* The PID constants are not set.

(4) Adjustment after auto tuning
(a) Specific readjustment is not needed for the PID constants calculated by auto
tuning.
(b) Use the control response parameters (buffer memory addresses: 31H, 51H,

71H, 91H) to change the control response for the PID constants calculated by
auto tuning.

REMARK

1) The time between the start and completion of auto tuning depends on the object
to be controlled.

2) You can confirm that auto tuning has been completed by checking that the auto
tuning status flag (Xn4, Xn5, Xn6, Xn7) has turned from on to off.

3) When the automatic backup setting (3FH, 5FH, 7FH, 9FH) is preset at an auto
tuning start to be made valid after auto tuning of the PID constants, the PID
constants and loop disconnection detection judgment time are automatically
backed up by E’PROM on completion of auto tuning.
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3.2.2 Reverse/Forward action select function

With the Q64TC, "reverse action" or "forward action" can be selected to perform the
PID operations.

(1)

(2)

Q64TC default

The default is set at "reverse action" for Q64 TC.

When performing the PID operations with the "forward action," set to the forward
action in the reverse/forward action selection buffer memory (36H,56H,76H, and
96H).

Reverse/forward action control details
(a) Reverse action : Used for heating control to increase temperature.
(b) Forward action : Used for cooling control to decrease temperature.

3.2.3 RFB limiter function

(1)

RFB(Reset feed back) limiter function

The RFB limiter function limits the PID operation result (manipulated value : MV)
not to exceed the valid range by the integral control action when an error
continues for a long time.

With the RFB limiter function, if the PID operation result exceeds the upper/lower
output limiter value, the amount exceeded is fed back to the integral value and
the PID operation result is kept at the limit value.

3.2.4 Sensor compensation function

(1)

Sensor compensation function

The sensor compensation function compensates the difference between the
measured temperature and actual temperature caused by measurement
conditions.

Sensor compensation value setting

When there is a difference between the measured temperature and actual
temperature, the full-scale percentage (-50.00 to 50.00%) is set in the buffer
memory for sensor compensation value setting (2DH, 4DH, 6DH and 8DH) as the
sensor compensation value.

For example, when the input range is at -200°C to 200°C and there is a 2°C error,
the full-scale is 400°C (200°C-(-200°C)=400°C).

Therefore, 2/400 x 100 = 0.5% is set. ("50" is set in the buffer memory.)
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3.2.5 Unused channel setting

(1)

Channels where temperature sensors are not connected

The Q64TC performs upscale processing on the channels where temperature
sensors (thermocouples/platinum temperature-measuring resistors) are not
connected.

Hence, when a temperature sensor is not connected to the channel which will not
exercise temperature control, the PV value is judged as higher than the
temperature measurement range of the input range, and the "ALM" LED is lit by
alert processing.

Unused channel setting
(a) To make unused channel setting, write "1" to the unused channel setting
buffer memory.

(b) After the unused channel setting has been made, no alert will occur at the
channel with no temperature sensor connected and the "ALM" LED will not
be lit.

The sampling period remains unchanged if the unused channel setting is
performed.

3.2.6 Forced PID control stop

(1)

Forced PID control stop

Forced PID control stop is a function to stop PID operations temporarily from the
programmable controller CPU.

The action to be taken by the Q64TC at a PID operation stop depends on the
setting of the stop mode setting buffer memory (21H, 411, 611, 81H).

Executing forced PID control stop

To execute a forced PID control stop, turn on the forced PID control stop
command (YnC to YnF).

At this time, the manipulated value storage buffer memory (DH to 10H) value is
-50 (-5.0%).

Canceling forced PID control stop

When the forced PID control stop command is turned off, a forced PID control
stop is canceled and PID operations are resumed at the manipulated value which
was output during the forced PID control stop.

POINT

Setting the programmable controller CPU to the STOP status turns off the forced
PID control stop command, "canceling the forced PID control stop”.
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3.2.7 Heater disconnection detection function (supported only by Q64TCTTBW,

Q64TCRTBW)

(1)

Heater disconnection detection function

(@)

(b)

(c)

(d)

This is a function to check if there is a heater wire breakage using the
standard heater current value (load current value detected by the current
sensor (CT)), when the transistor output is on.

The heater disconnection detection function compares the current values of
standard heater and heater disconnection alert, and determines that there is
a heater wire breakage when the current value of standard heater is below
that of heater disconnection alert.

However, when the transistor turned-on time is less than 0.5 seconds, the
heater disconnection detection is not performed.

By restoring the disconnection, the disconnection detection turns off.
However, when setting the CT monitor method switching (BOH) to "1: ON
current”, the disconnection detection does not turn off unless the heater turns
on.

The timing of turning on the heater differs according to the control output
period setting (2FH, 4FH, 6FH, 8FH).

The following shows setting procedures for the heater disconnection
detection function.

1) Set current sensor (CT) to be used to the CT selection (buffer memory
address: 1104 to 117H).

2) Set CT input to be assigned for each channel to the CT input channel
assignment setting (buffer memory address: 108+ to 10FR).

3) Monitor the heater current measurement value (buffer memory
address: 100H to 107H) and check a value of current that flows while
the heater is ON.

4) Set a value monitored in 3) to the reference heater current value
(buffer memory address: 118+ to 11FH).

5) Set a value to judge whether to perform heater disconnection detection
and output off-time current error detection by percent (%) of the
reference heater current value in the heater disconnection alert setting
(buffer memory address: 3AH, 5AH, 7AH, 9AR). 1

6) Set1 (ON current) in the CT monitor method switching (buffer memory
address: BOH) when not to detect current error while the output is OFF.

7) Set whether to use the heater disconnection compensation function in
the heater disconnection compensation function selection (buffer
memory address: AAH).

8) Set the number of consecutive occurrences of heater disconnection
detection that becomes a trigger to give an alert in the heater
disconnection/output off-time current error detection delay count
setting (buffer memory address: A6H).

POINT |

Although standard setting value of the heater disconnection alert setting of *1 is
80%, variation of the current value may be increased depending on operating
status or characteristics of the heater. Fully make sure that no problem occurs in
the actual system.




3 SPECIFICATIONS

MELSEC-Q

(2) Heater disconnection compensation function
(a) Heater disconnection compensation

When the heater voltage drops, the heater current decreases as well.

The Q64TCTTBW, Q64TCRTBW heater disconnection detection measures
the heater current and determines the heater disconnection.

Therefore, when the heater voltage drops, there are possibilities that a false
alarm may be set due to the voltage change.

Therefore, the Q64TCTTBW, Q64TCRTBW compensates for a drop in heater
current (heater breakage compensation) so that the drop in heater current
does not activate the break detection.

(b) Heater disconnection compensation method

The heater disconnection compensation calculates "the heater current for
each channel" - "standard current," and the largest positive value is set as the
compensation value.

When there is no positive values, the value with the smallest negative value is
used as the compensation value.

The heater current for each channel is compensated with the compensation
value and a heater disconnection is detected when the compensated value
exceeds the specified heater disconnection detection setting value.

Example 1: When the difference from the standard current at each channel is:
Channel 1: -2%, Channel 2: 5%, Channel 3: -1%, Channel 4: -17%, the
compensation value becomes 5%.

The heater disconnection detection is performed from the values after a 5%
compensation: Channel 1: -7%, Channel 2: 0%, Channel 3: -6%, Channel 4:
-22%.

Thus, when the heater disconnection detection setting value is at 80%, only
channel 4 is detected as disconnected.

Heater Difference from the
disconnection | Difference from the [ Compensation .
Channel No. 8 f standard current Disconnected
detection setting| standard current value ft .
value after compensation
1 -2% -7% No
2 5% 0% No
80% . 5% .
3 -1% -6% No
4 -17% -22% Yes

Example 2: The difference from the standard current at each station is: Channel
1:-16%, Channel 2: -17%, Channel 3: -22%, Channel 4: -19%, the compensation
value becomes -16%.

The heater disconnection detection is performed from the values after a -16%
compensation: Channel 1: 0%, Channel 2: -1%, Channel 3: -6%, Channel 4: -3%.
Thus, when the heater disconnection detection setting value is at 80%, none of
the channels are detected as disconnected.

Heater Difference from the
disconnection | Difference from the [ Compensation .
Channel No. . . standard current Disconnected
detection setting | standard current value .
value after compensation
1 -16% 0 No
2 -17% -1% No
80% -16%
3 ° 22% ° 6% No
4 -19% -3% No
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(c) Restrictions

* The heater-disconnection compensation function will not work if only one
channel is used.

* The heater-disconnection compensation function will not work if only one
channel is used to keep the heater on while the others are used to keep it off.
The module may detect a disconnection even when the heater is not
disconnected.

* The heater disconnection detection compensation value is up to 20%.
Therefore, when there is a voltage drop by more than 40%, a disconnection
is detected even with a 20% compensation.
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3.2.8 Output off-time current error detection function (available for Q64TCTTBW and
Q64TCRTBW only)

(1) Using the reference heater current value (load current value detected by the
current sensor (CT)), this function checks for a transistor output off-time current
error when the transistor output is off.

(2) The transistor output off-time current error detection function compares the
reference heater current value and the current value of the heater disconnection
alert, and judges it as an output off-time current error if the reference heater current
value is higher than the current value of the output off-time current alert.

Note that output off-time current error detection will not be made if the transistor
output off period is within 0.5 seconds.

3.2.9 Loop disconnection detection function

The loop disconnection detection function detects errors in the control system (control
loop) caused by a load (heater) disconnection, external operation device (e.g.
magnetic relay) fault, input disconnection and others.

When the PID operation value has reached 100% or 0%, this function starts monitoring

the variation of the process value per loop disconnection detection judgment time to

detect a heater or input disconnection.

(1) When the heater is disconnected, when the input is disconnected or shorted, or
when the external operation device contact does not turn on, it is judged as an
error since the temperature will not rise despite the control output provided.

In this case, an alert is output if a temperature rise of 2°C or more is not observed
within the preset loop disconnection detection judgment time after the control
output is provided 100%.

(2) When the input is disconnected or when the external operation device contact is
welded, it is judged as an error since the temperature will rise though the control
output is not provided.

In this case, an alert is output if a temperature fall of 2°C or more is not observed
within the preset loop disconnection detection judgment time after the control
output has dropped to 0%.

(In either case, inverse operation will be performed for forward action: cooling
control.)

POINT

(1) When not using the loop disconnection detection function, set the loop
disconnection detection judgment time to "0".

(2) Setting the loop disconnection detection dead band will not cause a loop
disconnection if there is no temperature variation of 2°C or more when the
control output is provided 100% or 0% at the set value. (Refer to Section
3.5.32.)
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3.2.10 Data storage on E’PROM

(1) Data storage on E°PROM

(a) The Q64TC buffer memory data can be stored onto E’PROM for backup.
The whole write-enabled area of the buffer memory can be backed up. Refer
to Section 3.5 for details of the buffer memory.

Buffer memory backed-up addresses (Hexadecimal) Remarks

20H to 38H 40H to 581 60H to 78H 80H to 98H
3AHto 3DH | 4AHto 5DH | 6AHto 7DH | 8AH to 9DH

Adn to AAH

AFH

BOH

B5H

COHto C31 | DOHto D3H | EOHto E3H | FOH to F3H
Q64TCTTBW,
108H to 11FH
Q64TCRTBW only

Write to EZPROM can be used to back up the PID constants set by auto
tuning and the data written directly to the buffer memory using a peripheral
device.

Write to E2PROM eliminates the program used to set data to the Q64TC.

(b) The backed up data is transferred from E’PROM to buffer memory when the
programmable controller CPU is powered on (power is switched on) or reset.
Hence, temperature control can be exercised without data being written when
the programmable controller CPU is powered on or reset.
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(2) Writing data to EZPROM

(a)When writing data to EZPROM, turn on the E2PROM backup command (Yn8).

- The E2PROM write completion flag (Xn8) turns on at completion of data
write to EZPROM.

« The E2PROM write failure flag (XnA) turns on if write of data to EPROM is
not completed normally.

(b) Make changes to buffer memory when the E?PROM write completion flag is

off.
Programmable Qe4TC
controller CPU 1) Yn8 : ON :r ''''''''''''''''''''''''''''''''''''''
(Write command): |
3) Xn8 : ON ‘ (O
(completed) .
. E’PROM
E 2) Write
E Buffer
! memory
' data Read
i At power-on
I or reset

(3) Reading data from E°PROM
E’PROM data read occurs under either of the following conditions.
* When the programmable controller CPU is powered on or reset.
* When the EZPROM'S PID constant read command (3EH, 5EH, 7EH, 9ER) turns
on. Note that the read data are only the PID constants and loop disconnection
detection judgment time of the corresponding channel.
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3.2.11 Alerts function

(1) The alerts is a function which sets the system in an alert status when the process
value (PV) or deviation reaches the alert set value. It is used to turn on the
device's hazard signal or operate the safety device.

The alerts is classified as follows:

* Input alerts function.............. Upper limit input alert, lower limit input alert

* Deviation alerts function....... Upper limit deviation alert, lower limit deviation alert,
upper/lower limit deviation alert, within-range alert

(a) Input alerts

1) Upper limit input alert 2) Lower limit input alert
When the process value (PV) is equal to or greater When the process value (PV) is equal to or less
than the alert set value, the system is put in an alert than the alert set value, the system is put in an
status. The setting range is the same as the input alert status. The setting range is the same as the
range. input range.
Process value (PV) Process value (PV) Process value (PV)
* / 1 /Process value (PV)
Alert set value[> ‘//—\\ Alert set value [>
‘ ‘ > Time : 1 >Time
Alert status| ‘ ‘ ‘ Alert status‘ ‘ |

[ |Non-alert status [ | Alert status
(b) Deviation alerts
1) Upper limit deviation alert
When the deviation [process value (PV) - set value (SV)] is equal to or
greater than the alert set value, the system is put in an alert status.
The setting range is tfull-scale.

[When alert set value is positive] [When alert set value is negative]

Process value (PV) Process value (PV)

/ Process value (PV)
A A

Alert set valuel> / \ SL?TaplireaZlér\?) > /
Temperature / \ \ /
set value (SV)’ 5 : Alert set value> U

> Time : : > Time
Alert status‘ Alert status‘ | |

Process value (PV)

[ |Non-alert status [ ] Alert status
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2) Lower limit deviation alert
When the deviation [process value (PV) - set value (SV)] is equal to or less
than the alert set value, the system is put in an alert status.
The setting range is +full-scale.

[When alert set value is positive] [When alert set value is negative]

Process value (PV) Process value (PV)

/ Process value (PV)
A A

Alert set value[> / \ SL?TEI?J:’E%@) > /
Temperature ‘/ \ \ /
setvalue (SV)’ Alert set value > U

> Time 1 ; > Time
Alert status| Alert status ‘ | |

[ |Non-alert status [ |Alert status

Process value (PV)

3) Upper/lower limit deviation alert
When the absolute value of deviation [process value (PV) - set value (SV)]
is equal to or greater than the alert set value, the system is put in an alert
status.
The setting range is 0 to + full-scale.

Process value (PV)

a / Process value (PV)

Alert set value > ‘
Temperature p . \

set value (SV)
Alert set value >

S~

> Time I:l Non-alert status

‘ ‘ I:l Alert status

Alert status ‘ ‘

4) Within-range alert
When the absolute value of deviation [process value (PV) - set value (SV)]
is equal to or less than the alert set value, the system is put in an alert
status.
The setting range is 0 to + full-scale.

Process value (PV)

a /Process value (PV)

Alert set value [>

Temperature p
set value (SV)

Alert set value [>

> Time I:l Non-alert status
‘ I:l Alert status

3-19 3-19

Alert status ‘
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(2) The Q64TC allows the alerts function in (1) to be set with the addition of an alert
dead band, alert delay count or wait/re-wait.
The following table indicates the alerts function which can be used with the
addition of alert dead band, alert delay count and wait/re-wait.

deviation alert

Alerts function Dead band setting | Alert delay count Wait Re-wait
Input alert Upper I?m?t alert @) 0 O
Lower limit alert O ) 8)
Upper limit
deviation alert O @) O O
o Lower limit
Deviation deviation alert O @) O O
alert Upper/lower limit
o o o o o
@) @)

Within-range alert

(a) Alert dead band setting

When the process value (PV)/deviation is close to the alert set value, the alert

status may alternate with the non-alert status due to input instability or the like.

Setting the alert dead band prevents the alert status and non-alert status from

alternating with each other due to input instability or the like when the process

value (PV)/deviation is near the alert set value.

Example: When the dead band value is set to the upper limit input alert, the
system is placed in the alert status when the upper limit of the input
rises to or above the alert set value. The system is put in the non-
alert status when the upper limit falls below the alert dead band.

[When alert dead band value is not set] [When alert dead band value is set]
Process value (PV) Process Yalue (PV)
A A

Process value (PV) Process value (PV)

\/ Alert set value[>

> Time
‘ ‘ Alert status|

Alert set value[>

Alert status

[ ]Non-alert status [ | Alert status

(b) Alert delay count setting
The system is set in the alert status when the process value (PV) that has
reached the alert set value remains in the alert range until the sampling count
becomes equal to or greater than the preset number of alert delays.
Example: When the number of alert delays set to the input upper limit alert is
5, the system is not placed in the alert status if the sampling count
is 4 or less.

Process value (PV)
A

/Process value (PV)

Alert set value [> /\/—\—b’\//\ K
Temperature set value (SV) p E

:

> Time

Input sampling ‘

] [P —
3 times 5 times

Alert status ‘ ‘ ‘
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(c) Wait alert
Choosing the wait alert ignores the alert status if the process value
(PV)/deviation is in that status when the setting mode is changed to the
operation mode, and makes the alert function invalid until the process value
comes out of the alert status once.

Example: Selecting the lower limit deviation alert with wait makes the alert
function invalid until the process value exceeds the alert set value.

[Lower deviation alert] [Lower deviation alert with wait]
Process value (PV)
I / rrocessvale (9 Pl’OCiSS value (V) Process value (PV)
Temperature > /
set value (SV) Temperature >
set value (SV)

Alert set value >

Alert set value >

> Time ‘ - > Time
Alert status‘ ‘ | ‘ .

Wait operation region

[ |Non-alert status [ Alert status Alert status |

POINT

When the system has reached the non-alert status even once after an alert
judgment start following the setting of the alert mode, the alert function with wait will
be invalid if you choose the mode with wait.

(d) Re-wait alert
The re-wait alert is a wait alert-based feature which has the additional
function to make the alert function invalid again when the set value (SV) is
changed.
For set value changing control, choosing the re-wait alert avoids the alarm
status reached when the set value is changed.

Example: If the process value (PV) is at the position as shown below before
the setting is changed, changing the temperature set value (SV) for
deviation alert will put the process value in the alert region and turn
on the alert. To prevent this, the function makes the alert wait
operation valid and the alert output to wait.

Process value (PV)

Before temperature [ po o o] \
set value (SV) change - ert region .
JAN

Alert set value Temperature set value (SV)

Temperature

set value (SV) change
Process value (PV)

After temperature

4
Alert region o,
set value (SV) change % %

AN
Alert set value Temperature set value (SV)
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(3) The Q64TC allows four different alerts (alert 1 to 4) to be selected and used from
among the alerts, wait alert and re-wait alert.
Set the alerts mode used as alerts 1 to 4 at the following buffer memory

addresses:
* Alert 1: COH to C3H  Alert 3: EOH to E3H
* Alert 2: DOH to D3H  Alert 4: FOH to F3H

(4) Setthe alert set value, alert dead band value and alert delay count at the following
buffer memory addresses:

Buffer memory addresses
Channel No.
Alert set value Alert dead band value Alert delay count
1 26H to 29+
2 46H to 491 Adi ABH
3 66H to 69H
4 86H to 89H

3.2.12 Control output setting at CPU stop error occurrence

(1) You can set the Q64TC control output (HOLD/CLEAR) to be provided when the
programmable controller CPU has generated a stop error.

(2) To make this setting, use the intelligent function module switch setting on GX
Developer.

* CLEAR : Stops the PID control, temperature judgement and alert judgement
functions and turns off external outputs.

*HOLD : Holds the control status prior to a programmable controller CPU stop.
For example, when PID control was exercised before a programmable
controller CPU stop, PID control is continued if the programmable
controller CPU stops.

Refer to Section 4.5 for details of the setting method.
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3.2.13 Q64TC control status controlling output signal and buffer memory settings and control

status
The Q64TC has the output signals (Y), buffer memory and intelligent function module
switch which set its control status.
The control status of the Q64TC is governed as indicated below by the settings of the
output signals, buffer memory and intelligent function module switch.
(1) Intelligent function module switch setting
Output setting for CPU stop error (refer to Section 4.5) Control status
Temperature Alert
PID control
Intelligent function module switch judgment judgment
If a CPU stop error occurs at the setting of "CLEAR" — — —
Other than above In accordance with co.ntrol
status of other setting items
O: Executed, —: Not executed
(2) Unused channel setting
Unused channel setting (refer to Section 3.5.33) Control status
Temperature Alert
PID control
3DH, 5DH, 7D+, 9DH judgment judgment
Unused — — —
In accordance with control
Used -
status of other setting items
O: Executed, —: Not executed
(3) Other settings
?ri;grég(/: gﬂfr;a;ir?g PID continuation flag F()Srt%%dclzgnfggérOI Stop mode setting Control status
(refer to Section 3.4) (refer to Section 3.5.41) (refer to Section 3.4.3) (refer to Section 3.5.13) PID control Tgl;gp?;aetr:{(re 'udAIr?:-)nt
Yni, Xni A YnC 16 YnF 24, 410, 810, 81n e e
1) Stop — — —
Setting mode Stop/continue OFF/ON Monitor — O —
(at power-on) Alert — O O
2) OFF Stop/monitor/alert O O O
; . Stop — — —
Operation mode Stop/continue -
(during operation) ON Monitor — O —
Alert — @) ©)
Stop — — —
Stop OFF/ON Monitor — @) —
3) Alert — O O
Setting mode OFF Stop/monitor/alert @) @) @)
(after operation) _ _ _
Continue Stop
ON Monitor — O —
Alert — O O

O: Executed, —: Not executed

*: The settings of the setting/operation mode command will be explained in the following three different modes.

ON

Setting/operation
mode command

OFF

1) Setting mode !

2) Operation

mode

1 3) Setting mode
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3.3 Sampling Period and Control Output Period

(1) Sampling period
(a) The Q64TC performs PID operations in order of CH1, CH2, CH3, CH4, CH1,

The time from when PID operation is started on the current channel (CHn)
until PID operation is restarted on the current channel (CHn) is called a
sampling period.

(b) The sampling period is 0.5 seconds regardless of the number of channels
used.
Since error check and other processings are also performed on unused
channels, the sampling period will not change if you make unused channel
setting.

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

0.5 seconds (sampling period)

0.5 seconds (sampling period)

(2) Control output period

(a) The control output period indicates the ON/OFF cycle of transistor output.

OFF

OFF
ON ON

Control output period J‘ Control output period

Transistor output

;‘
»|

The manipulated value (MV) represents the ON time of this control output
period as a percentage. (Refer to Section 3.5.6)

(b) Set the control output period to the control output period setting buffer
memory (2FH, 4FH, 6FH, 8FH) in the range 1 to 100s.
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3.4 1/0 Signals Transferred to/from the programmable controller CPU

This section explains the allocation and applications of the Q64TC 1/O signals.
3.4.1 1/0O signal list

(1) The Q64TC uses 16 input points and 16 output points to transfer signals to/from
the programmable controller CPU.

(2) Table 3.4 lists the I/O signals used by the Q64TC.
Inputs (X) mean the signals from the Q64TC to the programmable controller CPU
and outputs (Y) the signals from the programmable controller CPU to the Q64TC.

(3) The I/O signals (X, Y) indicated in this manual assume that the module is loaded
on the /O slot 0 of the main base unit.
If the Q64 TC is mounted on other than the 1/O slot 0, change the I/O signals for
those of the slot where the module is mounted.

(4) When the Q64TCTTBW or Q64TCRTBW is used, the device numbers of the 1/0
signals increase by 16 points depending on how many free points the left-hand
side slots have.

Hence, as I/O signals are given as indicated below in this manual, read them
according to the module used.
Example) When a signal is given as Yn1

When Q64TCTT or Q64TCRT is used: Y1

When Q64TCTTBW or Q64TCRTBW is used: Y11

Table 3.4 /O signal list

Input signal Output signal

(Signal direction: Q64TC — programmable controller CPU) | (Signal direction: Q64TC < programmable controller CPU)
Device No. Signal name Device No. Signal name

Xn0 Module ready flag Yn0 Reserved

Xn1 Setting/operation mode status Yn1 Setting/operation mode command

Xn2 Write error flag Yn2 Error reset command

Xn3 Hardware error flag Yn3 Reserved

Xn4 CH1 auto tuning status Yn4 CH1 auto tuning command

Xn5 CH2 auto tuning status Yn5 CH2 auto tuning command

Xn6 CH3 auto tuning status Yn6 CHS auto tuning command

Xn7 CH4 auto tuning status Yn7 CH4 auto tuning command

Xn8 E°PROM write completion flag Yn8 E°PROM backup command

Xn9 Default value write completion flag Yn9 Default setting registration command

XnA E°PROM write failure flag YnA Reserved

XnB Setting change completion flag YnB Setting change command

XnC CH1 alert occurrence flag YnC CH1 forced PID control stop command

XnD CH2 alert occurrence flag YnD CH2 forced PID control stop command

XnE CH3 alert occurrence flag YnE CH3 forced PID control stop command

XnF CH4 alert occurrence flag YnF CH4 forced PID control stop command

POINT

We cannot guarantee the functions of the Q64TC if any of the reserved areas is
turned on/off in a sequence program.
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3.4.2 Input signal functions

(1)

3)

(4)

Module ready flag (XnO0)
(a) This signal turns on as soon as the Q64TC is ready when the programmable
controller CPU is powered on or reset.
(b) Read/write of Q64TC buffer memory data from the programmable controller
CPU is performed when the temperature control module ready flag is on.
| Write command X1
| I I I I [ TOP HO H22 K100 K1
——— Used as buffer memory read/write interlock.
(c) This signal turns off on detection of a watchdog timer error. The Q64TC stops
temperature control operation and turns off the output.
Setting/operation mode status (Xn1)
This signal turns on in the operation mode and turns off in the setting mode.
Do not change the set value during mode shift processing.
Yn1 —
Xn1 i
Setting mode _L Operation mode N Setting mode
e > > >
‘\ During mode —~/‘
shift processing
Write error flag (Xn2)
This signal turns on at write error occurrence.
A write error occurs under any of the following conditions.
* When data is set to the reserved area.
*» When a setting change made to the area write-enabled in the setting mode only
is made in the operation mode.
* When data outside the setting range is set.
* When data setting is changed during default setting registration.
Hardware (H/W) error flag (Xn3)

This signal turns on when the temperature control module results in a hardware
error.
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(5) Auto tuning status flag (Xn4 to Xn7)
(a) This signal turns on when auto tuning of the corresponding channel is

executed.
Channel Auto tuning status flag ON/OFF status
1 Xn4 o .
ON : Auto tuning in execution
2 Xn5 . . .
OFF: Auto tuning not in execution or
3 Xn6
completed
4 Xn7

(b) Auto tuning is executed using the auto tuning command (Yn4 to Yn7).
(c) This signal turns "on" while auto tuning is being executed and turns "off"

automatically on completion of auto tuning.

(6) E’PROM write completion flag (Xn8)
(a) This signal turns on after completion of write of buffer memory contents to
EZPROM which starts when the EZPROM backup command (Yn8) turns on.

(b) When the EPROM backup command turns off, the E2PROM write
completion flag also turns off.

ON

Yn8 —OFF \4
ON /
)
Xn8 OFF ‘\ v
OFF

XnA

During write to EPROM Completion of write to E’PROM

(7) Default value write completion flag (Xn9)
(a) Turns on after completion of write of Q64TC default values to buffer memory
which starts when the default setting registration command (Yn9) turns on.

(b) When the default setting registration command (Yn9) turns off, the default
value write completion flag (Xn9) also turns off.

(c) Perform unused channel setting to unused channels after completion of
default value write.
If unused channel setting is not made to unused channels, the "ALM" LED of
the Q64TC is lit.
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(8) E*PROM write failure flag (XnA)
(a) This signal turns on at a failure of write of buffer memory contents to E’PROM
which starts when the EZPROM backup command (Yn8) turns on.
* OFF : Completion of write to EZPROM
«ON : Failure of write to EZPROM (Write could not be completed normally)

ON

A r Y
Yn8 OFF v

ON
G

Xn8 OFF 7 -
XnA OFF

During write

to EZPROM' Error detection of write to EEPROM

(b) The EZPROM write failure flag turns off at normal completion of write to
E2PROM.

(c) When the E2PROM write failure flag has turned on, the E’PROM contents
are undefined.
Hence, powering on the programmable controller CPU again or resetting it
with the E°PROM write failure flag on will make the buffer memory contents
undefined, causing the Q64 TC to operate with the default values.

(9) Setting change completion flag (XnB)
(a) This signal turns on after completion of reflection of buffer memory settings on
control which starts when the setting conversion command (YnB) turns on.

(b) When the setting change command (YnB) turns off, the setting change
completion flag also turns off.

ON

YnB OFF /‘1\
ON

XnB OFF \’l

(10) Alert occurrence flag (XnC to XnF)
(a) This signal turns on at alarm occurrence on the corresponding channel.

Channel Alert occurrence ON/OFF status Alert occurrence data storage
flag buffer memory address
1 XnC OFF: Without alarm 5H
2 XnD occurrence 6H
3 XnE ON : With alarm 7h
4 XnF occurrence 8H

(b) When an alert occurs, the alert occurrence data is stored into buffer memory
(5H to 8H) and the alert occurrence flag turns on.

ON
A
Alert occurrence flag OFF Pad
(XnC) >Q
Alert occurrence data
storage buffer 0 Detected alert data

memory (5H)
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3.4.3 Output signal functions

(1) Setting mode/operation mode command (Yn1)

(a) This signal is used to set the operation mode of the temperature control
function.
* OFF : Setting mode
* ON : Operation mode

(b) This signal is set to all 4 channels together.

(c) The following setting items may be changed only when Yn1 is off.
* Input range (20H, 40H, 60H, 80H)
* Alert 1 to 4 mode setting (COH to C3H, DOH to D3H, EOH to E3H, FOH to F3H)
A write data error (error code 3) will occur if any of these items is changed in
the operation mode.

(d) Refer to Section 3.2.13 for the Q64 TC operation governed by ON/OFF of the
setting/operation mode command.

(2) Error reset command (Yn2)
This signal is used to turn off the write error flag (Xn2) and clear (reset) the write
data error code storage buffer memory.

OFF /'|

Xn2
Buffer memory(00n) 00w §< Error code 00

ON
Yn2 OFF v

ON

| —1

(3) Auto tuning command (Yn4 to Yn7)
(a) This signal is used to start auto tuning.

(b) Turning on the auto tuning command (Yn4 to Yn7) starts auto tuning and
turns on the auto tuning status flag (Xn4 to Xn7).
When auto tuning is completed, the auto tuning status flag (Xn4 to Xn7) turns
off.

(c) Keep the auto tuning command on while auto tuning is in execution, and turn
it off on completion of auto tuning.

(d) Turning off the auto tuning command during auto tuning execution stops auto
tuning.
When auto tuning is stopped, the PID constants in buffer memory do not

change.

Auto tuning command

(Yn4 to Yn7)
Auto tuning status flag

(e) Auto tuning is not performed when the proportional band (P) setting buffer

memory (23H, 43H, 63H, 83H) setting is 0.

During auto tuning

(Xn4 to Xn7)

3-29 3-29
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4) E°PROM backup command (Yn8)
(a) This signal is used to write buffer memory contents to E’PROM.
(b) Turning on the EPROM backup command writes buffer memory contents to
E2PROM.
1) The "E2PROM write completion flag (Xn8)" turns on at normal completion
of write.
2) If write to EZPROM is not completed normally, the "EZPROM write failure
flag (XnA)" turns on.
If XA has turned on, turn on the EZPROM backup command again to write
data to EPROM.

POINT

The number of writes to EZPROM is up to 100,000 times.
When setting the PID constants, etc. at a prrogrammable controller CPU startup,

reduce the number of writes by avoiding write to EZPROM, for example.

(5) Default setting registration command (Yn9)

(a) This signal is used to return buffer memory contents to default values.
Turning on the default setting registration command writes the default values
of the Q64 TC to buffer memory and the default value write completion flag
(Xn9) turns on at its completion.

(b) Make default setting in the setting mode (Xn1: OFF).

You cannot make default setting in the operation mode (Yn1: ON).

(6) Setting change command (YnB)

(a) This signal is used to determine the following buffer memory contents as set

values.
* Input range setting (20H, 40H, 60H, 80H)
* Alert 1 to 4 mode setting (COH to C3H, DOH to D3H, EOH to E3H, FOH to F3H)

(b) For the setting items indicated in (a), their set values are not reflected on the
module operation if they are written to the corresponding buffer memory
addresses. To determine them as set values, this device must be turned on
after the values are written to buffer memory.

(c) Turning on the setting change command starts the operation as set in the
corresponding buffer memory address. The setting change completion flag
(XnB) turns on at completion of the setting change.

For setting items other than the above, their set values are determined by
merely writing values to the buffer memory.

(d) This device is usable as an interlock for the setting/operation mode command
(Yn1).

(7) Forced PID control stop command (YnC to YnF)
(a) This signal is used to stop the PID operation of the corresponding channel
forcibly.
(b) The mode in which PID operation stops is governed by the stop mode setting
buffer memory (211, 41H, 61H, 81H) setting.
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3.5.1 Buffer memory list
(1) Buffer memory common to Q64TCs
Addresses (Hexadecimal) Settings Range Initial Read/write
CH1 | cH2 | cH3 | cH4 value
OH Write data error code — — Read only
Decimal point QB4TCTT(BW) — 0
1H 2H 3H 4H position QB4TCRT(BW) — 1 Read only
5H 6H 7H 8H | Alert definition — — Read only
9H AH BH CH | Temperature process value (PV) — — Read only
DH EH FH 104 | Manipulated value (MV) — — Read only
11H 12H 13H 14H | Temperature rise judgment flag — — Read only
151 16H 17H 184 [ Transistor output flag — — Read only
19H 1AH | 1BH | 1CH | Reserved — — —
Cold junction
Q64TCTT(BW) | temperature Read only
1DH process value - -
QB4TCRT(BW) | Reserved —
1EH MAN mode shift completion flag — — Read only
1Fx E°PROM:'s PID constant _ _ Read only
read/write completion flag
QB4TCTT(BW) . 2 .
20H | 40H | 60H 80H | Input range * 1 QBATCRT(BW) Refer to Section 3.5.12. 7 Read/write enabled
21H | 414 | 61H 81H | Stop mode setting 0: Stop,1: Monitor,2: Warning 1 Read/write enabled
224 | 424 | 624 | 82n | Setvalue (SV) setting In accordance with input 0 Read/write enabled
range setting
23H 43H 63H 83H | Proportional band (P) setting 0 to 10000(0.0 to 1000.0%) 30 Read/write enabled
24H 44H 64H 84H | Integral time (1) setting 1 to 3600(s) 240 Read/write enabled
25H | 45H | 65H 85H | Derivative time (D) setting 0 to 3600(s) 60 Read/write enabled
26H 46H 66H 86H | Alert set value 1
271 | 474 | 67H 87H [ Alert set value 2 In accordance with alert mode 0 Read/write enabled
28H 48H 68H 88H | Alert set value 3 setting and input range setting
29H [ 49+ [ 69H 89H [ Alert set value 4
2AH | 4AH | 6AH | 8AH | Upper output limiter ) g o 1000 Read/write enabled
2BH | 4BH | 6BH | 8BH | Lower output limiter 5010 1050(-5.0 to 105.0%) 0 Read/write enabled
2CH | 4CH | 6CH | 8CH | Output variation limiter 0 to 1000(0.0 to 100.0%/s) 0 Read/write enabled
Sensor compensation value -5000 to 5000 .
2DH | 4DH | 6DH | 8DH setting (:50.00 to 50.00%) Read/write enabled
2En | 4En | 6En | 8EH g‘edtJt‘i‘rf;me”t sensitivity (dead band) 110 100(0.1 to 10.0%) 5 Read/write enabled
2FH | 4FH | 6FH 8FH | Control output period setting 1to 100(s) 30 Read/write enabled
30H 50H 70H 90H | Primary delay digital filter setting 0 to 100(s) 0 Read/write enabled
31H 51H 71H 91H | Control response parameter 0: Slow, 1: Normal, 2: Fast 0 Read/write enabled
. 0: Auto (AUTO), .
32H 52H 72H 92H | AUTO/MAN mode switching 1. Manual (MAN) Read/write enabled
) -50 to 1050 .
33H 53H 73H 93H | MAN output setting (-5.0% to 105.0%) 0 Read/write enabled
) o 0 to 1000 .
34H 54H 74H 94H | Setting change rate limiter (0.0 to 100.0%/min) 0 Read/write enabled
35H 55H 75H 95H [ AT bias +input range width Read/write enabled
36H 56H 76H 96H | Forward/reverse action setting O Forward act[on, 1 Read/write enabled
1: Reverse action
Upper setting QBATCTT(BW) 1300 .
37H 57H 77H 97H limiter QB4TCRT(BW) Within measurement range 5000 Read/write enabled
Lower setting QB4ATCTT(BW) 0 .
38H 58H 78H 98H limiter QBATCRT(BW) 2000 Read/write enabled
* 1: This setting may be changed only in the setting mode. Note that changing it in the operation mode will
result in a write data error. Also, the setting change command (YnB) must be turned on to change the
setting.
* 2: Available only for the Q64TCTTBW and Q64TCRTBW.
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Addresses (Hexadecimal) Settings Range Initial Read/write
CH1 [ CH2 [ CH3 | CH4 value
39H 59H 79H 99H | Reserved — — —
3An | 5AH | 7AW | 9Aw t'ke;ter disconnection alert setting 0to 100% 0 Read/write enabled
3Bn | 5Bn | 7Bn | 9Bw | Loop disconnection detection 0 to 7200s 480 Read/write enabled
judgment time
3CH | 5CH | 7CH | 9CH Loop disconnection detection Input range width Read/write enabled
dead band
3DH | 5DH | 7DH | 9DH | Unused channel setting 0: Used, 1: Unused 0 Read/write enabled
2 ! Wi
3En | 5B+ | 7En | 9Em | E'PROM's PID constant read 0: Without command, 0 Read/write enabled
command 1: With command
3Fn | 5Fn | 7Fu | oFw | Automatic backup setting after 0: OFF, 1: ON 0 Read/write enabled
auto tuning of PID constants
AOH Reserved
A1H Reserved . . .
A2H Reserved
A3H Reserved
A4H Alert dead band setting 0 to 100(0.0 to 10.0%) 5 Read/write enabled
A5H Alert delay count 0 to 255 (times) 0 Read/write enabled
Heater disconnection/output off-
ABH time current error detection delay 3 to 255 (times) 3 Read/write enabled
count *2
A7H Temperature rise complstion 11010 (°C) 1 Read/write enabled
range setting
ABH Temperature rise completion soak 0 to 3600 (min) 0 Read/write enabled
time setting
AH PID continuation flag 0: Stop, 1: Continue Read/write enabled
Heater disconnection
AAH compensation function selection 0: OFF, 1: ON 0 Read/write enabled
*2
ABH | ACH | ADH | AEH | Reserved — — —
AFH Transistor output monitor ON 0 to 50(0 to 500ms) 0 Read/write enabled
delay time setting
. L 0: ON/OFF current, .
BOH CT monitor method switching 2 1: ON current 0 Read/write enabled
. 0 to 4000, 0 to 12000,
B1H | B2+ | B3H | B4H | Manipulated value (MV) 0 to 16000 — Read only
Manipulated value resolution 0: 0 t0 4000,1: 0 to 12000, .
B5H switching 3 0 1016000 0 Read/write enabled
B8+ | BO9H | BAH | BBH | Auto tuning mode selection O Standard mode 0 Read/write enabled
1: Fast response mode
COH [ DOH [ EOH | FOH | Alert 1 mode setting * 1
C1iH [ D11 [ E1H | F1H | Alert 2 mode setting * 1 .
Oto 14 0 Read/write enabled
C2x | D21 | E21 | F2H | Alert 3 mode setting * 1 i
C3H | D31 | E3n | F3H [ Alert 4 mode setting * 1
* 1: This setting may be changed only in the setting mode. Note that changing it in the operation mode will
result in a write data error. Also, the setting change command (YnB) must be turned on to change the
setting.
*k2: Available only for the Q64TCTTBW and Q64TCRTBW.
(2) Q64TCTTBW, Q64TCRTBW-dedicated buffer memory
Addresses (Hexadecimal) : Initial .
CT1 | CT2 [ CT3 | CT4 | CT5 | CTe [ C17 | CT8 Settings Range value Read/write
1001 | 1014 | 102+ | 103 | 104+ | 105+ | 106 | 107 | Heater current — — Read only
measurement value
CT input channel 0:Unused, 1:CH1, .
108H | 109H | 10AH | 10BH | 10CH | 10DH | 10EH | 10FH assignment setting | 2:CH2,3:CH3,4:CH4 0 Read/write enabled
0: 0 to 1000
1101 | 1110 | 1120 | 1130 | 1141 | 11504 | 1161 | 1174  CT selection (0.010 100 2%) 0 Read/write enabled
(0.00 to 20.00(A))
1184 | 1194 | 11An | 11BH | 11CH | 11DH | 11En | 117, | REference heater | Heater currentrange | Read/write enabled
current value (x0.1A / x0.01A)
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3.5.2 Write data error code (buffer memory address: OH)

Stores the error code and error-detected buffer memory address of the error detected
when write from programmable controller CPU to Q64TC buffer memory was
performed.

N
{ Error code

» Error occurrence address

(1)  When data is written from the programmable controller CPU, the Q64TC checks:
* Whether write destination is read-only area or not
* Whether write destination is reserved area or not
» Whether write data range is proper or not

(2) The following processings are performed at write error occurrence.
* Error code is stored (refer to Section 8.1 for error code details).
» Write error occurrence flag (Xn2) turns on.

(3) If more than one error has occurred, the error code and error occurrence address
of the error having the highest priority are stored. (Refer to Section 8.2 for details

of processing at error occurrence.)

(4) Referto Section 8.1 for error resetting.
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3.5.3 Decimal point position (buffer memory address: 1H to 4H)

(1)

The decimal point position for the following data is stored according to the input
range setting which determines the measured temperature range.

» Temperature process value (PV)

* Set value (SV)

* Alert set value

* AT bias

» Upper/lower setting limiter

* Loop disconnection detection dead band

"1" is stored if the input range of the measured temperature range with a decimal
point was set.

"0" is stored if the input range of the measured temperature range without a
decimal point was set.

(2) Refer to the following table when performing write/read of the above data from the
programmable controller CPU.
Decimg! point For read For write
position
0 Buffer memory data is read as is and The specified value is written as is.

used in sequence programs, etc.

Onel/tenth of the value read from a
1 sequence program or the like is used
as the actual value.

The value 10 times the specified
value is written.

3.5.4 Alert definition (buffer memory address: 5H to 8H)

(1)

The bit associated with the alert detected on the corresponding channel turns to
l|1 II‘

Associated bit L
number Alert definition
b0 PV rose above the temperature measurement range * of the
preset input range.
b1 PV fell below the temperature measurement range * of the preset
input range.
b2 to b7 Unused
b8 Alert 1 turned on.
b9 Alert 2 turned on.
b10 Alert 3 turned on.
b11 Alert 4 turned on.
b12 Heater disconnection was detected.
b13 Loop disconnection was detected.
b14 Output off-time current error was detected.
b15 Unused

*: The temperature measurement range represents the range from the lower limit of -5%
to the upper limit of +5% relative to the full-scale of the input range.
Example) Input range 38
Input range :-200.0 to 400.0
Temperature measurement range :-230.0 to 430.0
(An alert occurs at the temperature of lower than -230.0°C or higher than
430.0°C.)
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3.5.5 Temperature process value (PV value, buffer memory address: 9H to CH)

(1) Stores the Q64TC-detected value on which the following processings have been
performed:
* Linearization
» Sensor compensation

(2) The value stored varies with the decimal point position (buffer memory address: 1H
to 4H) as indicated below:
« If the decimal point position is 0, the value is stored as is.
« If the decimal point position is 1, 10 times that value is stored.

POINT

The following value is stored if the temperature detected by the temperature sensor

falls outside the temperature measurement range:

« If the value is higher than the temperature measurement range: +5% of the (input
range upper limit)

« If the value is lower than the temperature measurement range: -5% of the (input
range upper limit)

3.5.6 Manipulated value (MV value, buffer memory address: DH to 10H)

(1) Stores the result of PID operation performed on the basis of the temperature value
imported from the temperature sensor.

(2) The value stored is in the range -50 to 1050 (-5.0% to 105.0%).
However, the value is in the range 0% to 100% for external output.
*Lessthan 0% :0%

* More than 100% : 100%

(3) The manipulated value represents the ON time of the control output period (buffer
memory address: 2FH, 4FH, 6FH, 8FH) as a percentage.
At the control output period of 30s (seconds) and the manipulated value of 600
(60.0%), the pulse turns on for 18 seconds and turns off for 12 seconds.

18s 12s

ON

OFF

Transistor output

30s
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3.5.7 Temperature rise judgment flag (buffer memory address: 11H to 14H)

(1) This flag checks whether the temperature process value (PV) is within the
temperature rise completion range or not.

(2) This flag turns to "1" when the temperature process value (PV) is within the
temperature rise completion range.
Setting the temperature rise completion soak time (buffer memory address: A8H)
will cause this flag to turn to "1" when the temperature process value remains
within the temperature rise completion range of the preset temperature rise
completion soak time.

3.5.8 Transistor output flag (buffer memory address: 15H to 18H)

(1) Stores the ON/OFF statuses of the transistor output and ON delay output.

ti8 b0 |

Transistor output

ON delay output

(2) The following values are stored as the ON/OFF statuses of the transistor output
and ON delay output.
*ON :1
+OFF :0

3.5.9 Cold junction temperature process value (buffer memory address: 1DH)

(1) Stores the measured temperature (0 to 55°C) of the cold junction temperature
compensation resistor fitted to the Q64TCTT(BW).

3.5.10 MAN mode shift completion flag (buffer memory address: 1EH)

(1) This flag checks whether switching from the automatic mode (AUTO) to the
manual mode (MAN) has been completed or not.
The bit associated with the corresponding channel turns to "1" on completion of
switching to the manual mode.
* Channel 1: Bit 0 (b0)
» Channel 2: Bit 1 (b1)
» Channel 3: Bit 2 (b2)
* Channel 4: Bit 3 (b3)

(2) When setting the manipulated value (MV) in the manual mode, make setting after
confirming that the manual mode shift completion flag has turned to "1".
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3.5.11 E°PROM's PID constant read/write flag (buffer memory address: 1FH)

(1) This flag indicates a normal completion or failure of the following functions.
« E’PROM's PID constant read command
» Automatic backup setting after auto tuning of PID constants
The following table indicates the definitions of the bits.

Bit number Flag definition Bit number Flag definition
b0 Channel 1 read completion b8 Channel 1 read failure
b1 Channel 2 read completion b9 Channel 2 read failure
b2 Channel 3 read completion b10 Channel 3 read failure
b3 Channel 4 read completion b11 Channel 4 read failure
b4 Channel 1 write completion b12 Channel 1 write failure
b5 Channel 2 write completion b13 Channel 2 write failure
b6 Channel 3 write completion b14 Channel 3 write failure
b7 Channel 4 write completion b15 Channel 4 write failure

(2) The following chart shows the ON/OFF timings of this flag relative to the
E’PROM's PID constant read command (3EH, 5EH, 7EH, 9EH). (For channel 1)

3 0 X K0 X X X K0

N L b
I Ny e oY

Read completion Read failure Read completion

The read failure flag (b8 to b11) turns off on normal completion of read on the
corresponding channel.

(38) The following chart shows the ON/OFF timings of this flag relative to the automatic
backup setting after auto tuning of PID constants (3EH, 5EH, 7EH, 9EH).
(For channel 1)

x4 | |
3Fn 0o X1 X0 X D0
1Fi:b4 | \.|

1Fu:b12 |

Auto tuning completion Auto tuning completion
(Write failure) (Normal completion of write)
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Browsing this flag on completion of auto tuning allows you to check whether
automatic backup was completed normally or failed.

The write failure flag (b11 to b15) turns off on normal completion of write on the
corresponding channel.

After checking the write flag, always set 0 (OFF) to the automatic backup setting
after auto tuning of PID constants (buffer memory address: 3FH, 5FH, 7FH, 9FH).

If auto tuning is executed while 1 (ON) is set, even if internal processing of auto
tuning is completed and PID constant is stored, the auto tuning status flag (Xn4 to
Xn7) does not turn OFF and auto tuning is not completed.
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(1) The following table indicates the types and input range settings of the temperature
sensors to be connected to the Q64TC.
Set the input range setting value according to the temperature sensor and
operating temperature range used.

Always set the input range in the setting mode (Yn1: OFF).

(a) For use of Q64TCTT(BW)

°C °F
Thermocou Measured Input Setti Measured Input ,
ple type temperature range | . etting temperature range . Setting
range setting increments range setting increments
R 0 to 1700 1 1 0 to 3000 105 1
0 to 500 11 1 0 to 1000 100 1
0 to 800 12 1 0 to 2400 101 1
0 to 1300 2 1 0.0 to 1000.0 130 0.1
K -200.0 to 400.0 38 0.1
0.0 t0 400.0 36 0.1 . o .
0.0 to 500.0 40 0.1
0.0 to 800.0 41 0.1
0 to 500 13 1 0 to 1000 102 1
0 to 800 14 1 0 to 1600 103 1
J 0 to 1200 3 1 0 to 2100 104 1
0.0 t0 400.0 37 0.1 0.0 to 1000.0 131 0.1
0.0 to 500.0 42 0.1 . . .
0.0 to 800.0 43 0.1
-200 to 400 4 1 0 to 700 109 1
-200 to 200 21 1 -300 to 400 110 1
T 0 to 200 19 1 0.0 to 700.0 132 0.1
0 to 400 20 1
-200.0 to 400.0 39 0.1 — — —
0.0 t0 400.0 45 0.1
S 0 to 1700 15 1 0 to 3000 106 1
B 0 to 1800 16 1 0 to 3000 107 1
0 to 400 17 1 0 to 1800 108 1
E 0 to 1000 18 1 . - .
0.0 to 700.0 44 0.1
N 0 to 1300 22 1 0 to 2300 111 1
0 to 400 25 1 0 to 700 114 1
U -200 to 200 26 1 -300 to 400 115 1
0.0 to 600.0 46 0.1 — — —
0 to 400 27 1 0 to 800 116 1
L 0 to 900 28 1 0 to 1600 117
0.0 t0 400.0 47 0.1 . o .
0.0 to 900.0 48 0.1
PLII 0 to 1200 23 1 0 to 2300 112 1
Wre5-26 0 to 2300 24 1 0 to 3000 113 1
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(b) For use of Q64TCRT(BW)
Platinum °C °F
temperat'ure- Measured Input range Measured Input range
measuring temperature setting temperature setting
resistor type range range
P00 -200.0 to 600.0 7 -300 to 1100 141
-200.0 to 200.0 8 -300.0 to 300.0 143
JPH100 -200.0 to 500.0 5 -300 to 900 140
-200.0 to 200.0 6 -300.0 to 300.0 142

(2) After the input range setting is changed, the temperature measurement value
turns to "0" for about 8 seconds.

(3) When changing the input range, make setting so that the upper and lower setting
limiter values are within the temperature measurement range.

(4) To determine the set value change, you must turn on the setting change
command (YnB).

3.5.13 Stop mode setting (buffer memory address: 21H, 41H, 61H, 81H)

(1) Sets the mode to be entered at a PID operation stop.
The default value (initial value) is set to "monitor”.

(2) Operation varies with the mode setting made as indicated below.

Operation
Setting mode | Set value PID Temperature Alert
operation judgment judgment
Stop 0 X X X ]
Monitor 1 X O X O: Executed
Alert 2 X O O X Not executed

Operation is governed by the unused channel setting, setting/operation mode
setting, PID continuation flag, forced stop command and CPU error stop-time
control output setting. (Refer to Section 3.2.13.)

(a) Temperature judgment: A temperature is input from the temperature sensor to
check whether it is within the temperature measurement range of the input
range setting.

(b) Alert judgment: Alert checks 1 to 4 in Section 3.5.4 are made.

POINT

The default value (initial value) of the stop mode is set to "monitor".

Hence, the channel without a temperature sensor connected results in a sensor
input disconnection and the "ALM" LED is lit.

For the channel to which a temperature sensor is not connected, set "1 (unused)"
to the unused channel setting buffer memory (3DH, 5DH, 7DH, 9DH).
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3.5.14 Set value (SV) setting (buffer memory address: 22H, 42H, 62H, 82H)

(1) Sets the temperature for the set value of PID operation.

(2) The setting range is within the temperature setting range specified in the input
range setting (refer to Section 3.5.12).

(3) Setting a value outside the setting range will result in a write error, turn on the

MELSEC-Q

write error flag (Xn2), and store the error code (4) to address 0 of the buffer

memory.

3.5.15 PID constant setting
(buffer memory address: 23H to 25H, 43H to 45H, 63H to 65H, 83H to 85H)

performing PID operation.

within the following ranges.

(1) Sets the proportional band (P), integral time (I) and derivative time (D) for

(2) As the proportional band (P), integral time (l) and derivative time (D), set values

ltem Addresses (Hexadecimal) Setting range Constant for
CH.1 CH.2 CH.3 CH.4 PID operation
Proportional band 0.0to
(P) setting 23H 43H 63H 83H 0 to 10000 1000.0%
Integral time (I) | 54 | 444 | 640 | 84n | 1103600 | 1t03600s
setting
Derivative time (D) | 55, | 45, | 654 | 8w | 0103600 | 0t03600s
setting

(a) Set the proportional band (P) as a percentage (%) to the full scale of the set
input range. For example, when the Q64TCRT is used, the input range setting
7 (-200.0 to 600.0°C) is selected, and the proportional band is 10.0%, the

proportional band is set to 80.0°C.

(b) For two-position control, set the proportional band to "0".

(c) For PI control, set the derivative time to "0".
(3) When executing auto tuning, do not set "0" to the proportional band.

If its setting is "0", auto tuning will not be executed.

REMARK

Two-position control is a control method in which ON and OFF alternate with each
other at two manipulated values of 0% and 100% with respect to the set value to
keep the temperature constant.
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3.5.16 Alert set value 1 to 4
(buffer memory address: 26H to 29H, 46H to 49H, 66H to 69H, 86H to 89H)

(1) Sets conditions to turn on alerts from 1 to 4.

(2) The setting value depends on alert type.
Before making this setting, refer to Section 3.2.11.

1) Input alert (upper limit input alert, lower limit input alert)
Setting value----Process value (PV)

2) Deviation alert (upper limit deviation alert, lower limit deviation alert)
Setting value----Deviation [Process value (PV) — Set value (SV)]

3) Deviation alert (upper/lower limit deviation alert, within-range alert)
Setting value----Absolute value of deviation [Process value (PV) — Set
value (SV)]*1
*1: A value less than 0 cannot be set to the Alert set value 1 to 4.

(3) Setting a value outside the setting range or setting a value other than 0 to the
setting range in mode setting 0 will result in a write error, turn on the write error
flag (Xn2), and store the error code (4) to address 0 of the buffer memory.

3.5.17 Upper/lower output limiter setting
(buffer memory address: 2AH, 2BH, 4AH, 4BH, 6AH, 6BH, 8AH, 8BH)

(1) Sets the upper and lower limit values for actually outputting the manipulated value
(MV) calculated by PID operation to an external device.

(2) The setting range is -50 to 1050 (-5.0% to 105.0%).
Make setting so that the (lower output limiter value) is less than the (upper output
limiter value).
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3.5.18 Output variation limiter setting (buffer memory address: 2CH, 4CH, 6CH, 8CH)

(1) This function suppresses the variation of the manipulated value updated every
second.

(2) The setting range is 1 to 1000 (0.1 to 100.0%).
For example, when the output variation limiter is set to 10 (1.0%), the output
variation will be 1% per second at a sudden manipulated value change of 50%,
and it will take 50 seconds until the output value changes to 50% actually.

(3) Setting 0 disables the output variation limiter function.

(4) When two-position control is exercised, the output variation limiter function setting
is ignored.

3.5.19 Sensor compensation value setting (buffer memory address: 2DH, 4DH, 6DH, 8DH)

(1) Sets the compensation value used when there is a difference between the
measure temperature and the actual temperature due to measured temperature
conditions, etc. (Refer to Section 3.2.4.)

(2) Set the value within the range -5000 to 5000 (-50.00% to 50.00%) relative to the
full scale of the preset input range.

3.5.20 Adjustment sensitivity (dead band) setting
(buffer memory address: 2EH, 4EH, 6EH, 8EH)

(1) Sets the adjustment sensitivity for the set value to prevent chattering of the
transistor output.

(2) Set the sensitivity within the range 1 to 100 (0.1% to 10.0%) relative to the full
scale of the preset input range.

Tem;)‘(?rature/\
Set value (SV) / E \\ /
! %

—

[\
\ /\ Adjustment
N

\ sensitivity
(dead band)

/

>Time
Transistor output
(Full scale) x (adjustment sensitivity) _ _ (400—(=200))x10 6.0 °C
1000 1000 '
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3.5.21 Control output period setting (buffer memory address: 2FH, 4FH, 6FH, 8FH)

(1) Sets the pulse cycle (ON/OFF cycle) of the transistor output.

Manipulated value (%)

N

ON

Transistor output OFF 2

Control output period

(2) The setting range is 1 to 100 (1 to 100s).
(3) The ON time of the control output period is found by multiplying the control output
period by the manipulated value (%) calculated by PID operation. (Refer to
Section 3.5.6.)
3.5.22 Primary delay digital filter setting (buffer memory address: 30H, 50H, 70H, 90H)

(1) The primary delay digital filter is designed to absorb sudden changes when the
process value (PV) is input in a pulse format.

A
Process value

A
Process value

(2) As the primary delay digital filter setting (filter setting time), specify the time for the
PV value to change 63.3%.

A
Process value

Control PV valuet

63.3%

>t

Primary delay digital filter setting
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3.5.23 Control response parameter setting (buffer memory address: 31H, 51H, 71H, 91H)

(1) The control response parameter is used to set the response to a PID control set
value (SV) change in any of three levels (fast, normal and slow).

(a) Fast : Choose this level to give faster response to a set value change.
Note that the setting of "Fast" will increase overshooting.

(b) Slow : Choose this level to suppress the overshooting of a set value change.
Note that this will increase the settling time.

(c) Normal: Provides the intermediate characteristic between "Fast" and "Slow".

Process value (PV)
A

Fast
/ / Normal

Change \

Set value (SV) 1P

Set value (SV) 2P ------------------o--

Slow

1 > Time
Set value (SV) change point

3.5.24 AUTO/MAN mode switch (buffer memory address: 32H, 52H, 72H, 92H)

(1) This setting is made to select the manipulated value between the PID operation-
calculated value and the user-set value.
*« AUTO : The manipulated value calculated by PID operation is used to
calculate the ON time of the control period.
*MAN : The manipulated value written to the manual output setting buffer
memory (33H, 53H, 73H, 93H) is used to calculate the ON time of the
control period.

(2) When AUTO is switched to MAN, the PID operation-calculated value is transferred
to the manual output setting buffer memory to prevent a sudden manipulated
value change. (Bumpless switching)

On completion of switching to the manual mode, the corresponding bit of the MAN
mode shift completion flag (buffer memory address: 1EH) turns to 1 (ON).

Set the manipulated value in the MAN mode after making sure that the
corresponding bit of the manual mode shift completion flag has turned on.

(3) When executing auto tuning, set "0: Auto (AUTO)".
When the setting is "1: Manual (MAN)", auto tuning will not be executed.
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3.5.25 MAN output setting (buffer memory address: 33H, 53H, 73H, 93H)

(1) This area is used to set the manipulated value in the "MAN" mode.

(2) Write a value to the MAN output setting buffer memory after confirming that the
corresponding bit of the MAN mode shift completion flag (buffer memory address:
1EH) has turned to 1 (ON).

If this setting is made when the manual mode shift completion flag is off, the
system will rewrite it to the manipulated value calculated by PID operation.

3.5.26 Setting change rate limiter setting (buffer memory address: 34H, 54H, 74H, 94H)

(1) This setting is made to set the variation of the set value per minute to a set value
(SV) change. This will suppress a derivative kick (sudden change in the
manipulated value).

Process value (PV)
A

Setvalue (SV)2[-—-""""""""""""°

lSetting change rate limiter setting

Set value (SV) 1

I
I
I
I
I
I
I
T
i
R .. 1 minute

(2) Make this setting as a percentage of the input range setting (buffer memory
address: 20H, 40H, 60H, 80H) to the full scale.
The setting range is 0 to 1000 (0 to 100.0%/min).
When 0 is set, the change rate limit setting is invalid.

3.5.27 AT bias setting (buffer memory address: 35H, 55H, 75H, 95H)

(1) This setting is made to perform auto tuning centering on a shifted point (AT point).
Make this setting when shifting the point of the set value (SV) for auto tuning.
Make this setting if an excess of the process value over the set value (SV) will be
inconvenient for auto tuning.

(2) Set the range which has minimal PID operation fluctuations and will not affect the
control results.
Otherwise, exact PID constants may not be provided depending on the object to
be controlled.
[Setting of AT bias on negative side (for reverse action)]

Process value (PV)
A

Set value (SV) l
AT bias setting
ATpoint [---------\-/ NS\ f -

(3) The setting range is input range.
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3.5.28 Forward/reverse action setting (buffer memory address: 36H, 56H, 76H, 96H)

(1) Sets whether each channel of the Q64TC will be used for forward or reverse
action.
* Forward action (cooling control): 0
* Reverse action (heating control): 1

3.5.29 Upper/lower setting limiter
(buffer memory address: 37H, 38H, 57H, 58H, 77H, 78H, 97H, 98H)

(1) Sets the upper and lower limits of the set value (SV).

(2) Set a value within the temperature measurement range specified for the input

range.
Make setting so that the (lower output limiter value) is less than the (upper output
limiter value).
Lower limit value Upper limit value
Input lower limit Input upper limit

SV value setting range

3.5.30 Heater disconnection alert setting (buffer memory address: 3AH, 5AH, 7AH, 9AH)

(1) Available only for the Q64TCTTBW and Q64TCRTBW.

(2) Sets the value set for heater disconnection detection or output off-time current
error detection as a percentage (%) of the reference heater current value.

(3) The setting range is 0 to 100%.
When the value is 0, heater disconnection detection and output off-time current
error detection are not performed.

3.5.31 Loop disconnection detection judgment time setting
(buffer memory address: 3BH, 5BH, 7BH, 9BH)

(1) The loop disconnection detection function detects errors in the control system due
to a load disconnection, external operation device fault, sensor disconnection and
the like.

No temperature change of greater than 2°C (2°F) within the loop disconnection
detection judgment time is judged as a loop disconnection.

(2) As the loop disconnection detection judgment time, set a value longer than the
time taken to vary the temperature 2°C (2°F).

(3) Performing auto tuning automatically sets a value twice longer than the integral
time as the loop disconnection detection judgment time.
However, if the loop disconnection detection judgment time was set to 0 at the
auto tuning, the loop disconnection detection judgment time is not stored.

3-47 3-47
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3.5.32 Loop disconnection detection dead band setting
(buffer memory address: 3CH, 5CH, 7CH, 9CH)

(1) To prevent the false alarm of loop disconnection detection, set the non-alarm area
(temperature width where loop disconnection will not be detected) around the set
value.

Process value (PV)
A

Loop disconnection detection
dead band setting

Set value (SV) }

Non-alarm area

» Time

(2) The setting range is within the temperature setting range defined by the input
range setting (refer to Section 3.5.12).
For example, if the loop disconnection detection dead band setting is "50" at the
input range setting of 38, loop disconnection detection judgment is not made
within the set value +5.0°C range.

3.5.33 Unused channel setting (buffer memory address: 3DH, 5DH, 7DH, 9DH)

(1) Used to specify as unused the channels where temperature control will not be
performed and temperature sensors will not be connected.

(2) For the channels set as unused, the "ALM" LED will not be lit if a temperature
sensor is not connected.

(3) Making default setting registration (Yn9: ON) clears the unused channel setting.
When there are channels where temperature control is not performed and
temperature sensors are not connected, make unused channel setting after
completion of default setting registration.
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3.5.34 EZPROM'S PID constant read command

(buffer memory address: 3EH, 5EH, 7EH, 9EH)
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(1) This command reads PID constants from E’PROM to buffer memory.
Setting 1 (With command) to this command reads values in E?PROM to the

following buffer memories.

Addresses (Hexadecimal)
Buffer memory address name
CH1 CH2 CH3 CH4
Proportional band (P) setting 23H 43H 63H 83H
Integral time (1) setting 241 44H 64H 84H
Derivative time (D) setting 25H 45H 65H 85H
;;c;p disconnection detection judgment 3BH 5BH 7BH 9BH

(2) This function is the most suitable for use when you want to use the initial settings
of the utility and the PID constants backed up on EZPROM together.

(3) When 1 (With command) is set to this command, do not perform the setting value

change, E2PROM backup, and default setting registration.

(4) When executing auto tuning, set 0 (Without command) to this command.
If auto tuning is executed while setting 1 (With command) to the command, even if
internal processing of auto tuning is completed and PID constant is stored, the
auto tuning status flag (Xn4 to Xn7) does not turn OFF and auto tuning is not

completed.
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3.5.35 Automatic backup setting after auto tuning of PID constants
(buffer memory address: 3FH, 5FH, 7FH, 9FH)

(1) With this function, the PID constants set at completion of auto tuning are backed
up automatically by E2PROM.
When 1 is written to this setting and auto tuning then started, data at the following
buffer memory addresses are automatically backed up by EZPROM on completion
of auto tuning.

Addresses (Hexadecimal)

Buffer memory address name CH ChH2 CH3 Cra
Proportional band (P) setting 23H 43H 63H 83H
Integral time (1) setting 24H 441 64H 84H
Derivative time (D) setting 25H 451 65H 85H
!_oop dlscqnnectlon detection 3BH 5BH 7BH 9BH
judgment time

(2) Do not change this setting during execution of auto tuning.

(3) While auto tuning is being executed with this setting valid, do not make a set value
change, E’PROM backup and default setting registration.

3.5.36 Alert dead band setting (buffer memory address: A4H)

Sets the dead band for alerts.
Set it within the range 0 to 100 (0.0% to 10.0%) to the full scale of the set input range.
Example) When the input range 2 (0 to 1300°C) and alert dead band setting 5 (0.5%)
are selected
(Full scale) x (Alert dead band) _ (1300—0) X5

1000 =~ 1000 - ©65C

For details, refer to Section 3.2.11 (2).

3.5.37 Alert delay count setting (buffer memory address: A5H)

(1) Sets the sampling count for judging an alert.
When the number of alert delay times has been set, the system is placed in an
alert status if the sampling count remains within the alert range between when the
process value (PV) has fallen within the alert range and when the sampling count
reaches or exceeds the number of alert delay times.
Refer to Section 3.2.11 for details.

(2) The setting range is 0 to 255.

3.5.38 Heater disconnection/output off-time current error detection delay count setting
(buffer memory address: A6H)

(1) Available only for the Q64TCTTBW and Q64TCRTBW.

(2) Sets how many heater disconnection detection and output off-time current
detection errors will occur consecutively before alert judgment is made.

(3) The setting range is 3 to 255.
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3.5.39 Temperature rise completion range setting (buffer memory address: A7H)

(1) Sets the temperature rise/fall values, at which a temperature rise will be judged as
completed, relative to the set value.

Temperature rise  __ _______ ___ e
completion range (+)

Set value (SV) Temperature rise
judgment range

Temperature rise
completion range (-)

(2) The setting range is 1 to 10°C.
3.5.40 Temperature rise completion soak time setting (buffer memory address: A8H)

(1) Sets a delay from when a temperature rise is completed until the temperature rise
completion judgment flag is turned on (1).

(2) The setting range is 0 to 3600 (min).
3.5.41 PID continuation flag (buffer memory address: A9H)

(1) Sets the operation mode to be entered when the setting/operation mode
command (Yn1) turns off.
+ 0: Stop (default)
+ 1: Continue
(2) Refer to Section 3.2.13 for the control status governed by ON/OFF of the PID
continuation flag.

3.5.42 Heater disconnection compensation function selection (buffer memory address: AAH)

(1) Available only for the Q64TCTTBW and Q64TCRTBW.

(2) Sets whether the heater disconnection compensation function (refer to Section
3.2.7) is used or not.
+ 0: Heater disconnection compensation function is not used (default)
* 1: Heater disconnection compensation function is used

3.5.43 Transistor output monitor ON delay time setting (buffer memory address: AFH)

(1) Make this setting to delay the timing when the transistor output monitor (buffer
memory address: b8 of 15H to 18H) turns on.
Set this when performing heater disconnection detection using the input module.

(2) The setting range is 0 and 1 to 50 (10 to 500ms).
When the setting is 0, the transistor output flag (buffer memory address: b8 of 151
to 18H) does not turn on (1).



3 SPECIFICATIONS

MELSEC-Q

3.5.44 CT monitor method switching (buffer memory address: BOH)

(1) Available only for the Q64TCTTBW and Q64TCRTBW.

(2) Sets the method of making heater current measurement.
Choosing the ON current/OFF current measures the present current value of the
CT.
Choosing the ON current holds (retains) the previous heater ON-time current
value when the heater is OFF.
* 0: ON current/OFF current (default)
* 1: ON current

3.5.45 Manipulated value
(MV value, 0 to 4000/0 to 12000/0 to 16000, buffer memory address: B1H to B4H)

(1) Stores the value of the manipulated value at the buffer memory address (DH to
10H) to be output to the digital-to-analog converter module.

(2) The value stored is in the range 0 to 16000.

(3) When the equipment to be heated or cooled is analog input equipment, output the
manipulated value to the digital-to-analog converter module to convert it into an
analog value.

3.5.46 Manipulated value resolution switching (buffer memory address: B5H)

(1) Choose any of the following three different resolutions for the manipulated value
(buffer memory address: B1H to B4 H).
+ 0: 0 to 4000 (default)
+1:0to 12000
+2:0to 16000

3.5.47 Auto tuning mode selection (buffer memory address: B8H to BBH)

According to the controlled object to be used, choose the auto tuning mode from the
"standard mode" and "fast response mode".
The standard mode is compatible with almost all controlled objects.

(1) Standard mode
This mode is compatible with almost all controlled objects. This mode is
especially effective for controlled objects which give an extremely slow response
or which may be affected by noise or interference.
For the controlled object where either the ON or OFF time during auto tuning is
about only 10 seconds, slow-response (low-gain) PID constants may be
calculated. In this case, fast-response PID constants can be calculated by
executing auto tuning in the fast response mode.

(2) Fastresponse mode
This mode calculates faster-response (higher-gain) PID constants for the
controlled object which gives a fast response where the ON or OFF time during
auto tuning is about only 10 seconds.
Note that the gains of the calculated PID constants may become so high that the
control temperature (PV) may oscillate near the set value (SV). In this case,
execute auto tuning in the standard mode.

POINT

(1) If auto tuning mode selection is performed using the utility package, Version
1.10L or a subsequent product version is nhecessary.

(2) Error code 2 (A value other than 0 was input to the restricted area.) occurs if the
high response mode is set for a function version A unit. Set the standard mode.

3-52
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3.5.48 Alert 1 to 4 mode setting
(buffer memory address: COH to C3H, DOH to D3H, EOH to E3H, FOH to F3H)

(1) Sets the alert mode which gives an alarm.
No alert will be given if "0" is set to the alert 1 to 4 mode setting buffer memory
(COH to C3H, DOH to D3H, EOH to E3H, FOH to F3H).

(2) The alert function will not be executed if “0” is set to the alert 1 to 4 mode setting
buffer memory (COH to C3H, DOH to D3H, EOH to E3H, FOH to F3H)
* Channel 1: 26H to 29+
* Channel 2: 46H to 49+
» Channel 3: 66H to 69+
* Channel 4: 86H to 89+

(3) The correspondences between buffer memory addresses and channels are listed

below.

Mode setting item CH1 CH2 CH3 CH4
Alert 1 COH DOH EOH FOH
Alert 2 C1H D1H E1H F1n
Alert 3 C2H D2+ E2H F2H
Alert 4 C3H D3H E3H F3H

(4) The following table indicates the alert modes and set values.
Refer to Section 3.2.11 for the alerts of the Q64 TC.

Alert mode Setting Alert mode Setting Alert mode Setting
Upper limit input alert 1 Upper I'm't\;\?apitm alert with 7 — —
Lower limit input alert 2 Lower I|m|tv|\:1£tut alert with 8 — —
Upper limit deviation Upper limit deviation alert Upper limit deviation alert

3 ) . 9 . 3 12

alert with wait with re-wait

Lower limit deviation Lower limit deviation alert Lower limit deviation alert

4 . - 10 . . 13

alert with wait with re-wait
Upper/lower limit 5 Upper/lower limit deviation 1 Upper/lower limit deviation 14

deviation alert alert with wait alert with re-wait

Within-range alert 6 — — — —

3.5.49 Heater current measurement value (buffer memory address: 100H to 107H)
(1) Stores the heater current detected by the Q64TC.

(2) Stores the value within the range set for CT selection (buffer memory address:
110H to 117H).
Held at the upper limit value if the heater current value exceeds the upper limit
value of the measurement range.

POINT

Either of the following values must be set to start heater current measurement.
« CT input channel assignment setting (buffer memory address: 108+ to 10FH)
 Reference heater current value (buffer memory address: 1181 to 11FH)
When both are 0, heater current measurement is not made.
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3.5.50 CT input channel assignment setting (buffer memory address: 108H to 10FH)
(1) Sets how the CT inputs will be assigned to the channels.

(2) The following table lists the CT inputs and set values.

CT input Buffer memory address Set value
CT1 108H Assignment is made by writing any of the
CT2 109+ following values to each address indicated on
CT3 10AH the left.
CT4 10BH 0: Unused (default)
CT5 10CH 1: Channel 1
CT6 10DH 2: Channel 2
cT7 10En 3: Channel 3
cT8 10Fu 4: Channel 4

(3) When a three-phase heater is used, the same channel is assigned to two CT
inputs. Refer to Section 4.4.3 for the setting example.

3.5.51 CT selection (buffer memory address: 110H to 117H)

(1) Chooses the current sensor connected to the Q64TCTTBW or Q64TCRTBW.
* 0: When CTL-12-S36-8 is used (0 to 100.0A) (default)
* 1: When CTL-6-P(-H) is used (0 to 20.00A)

(2) To determine a change in the set value, the setting change command (YnB) must
be turned on.

POINT

Refer to Section 2.1 for the current sensors that can be used with the Q64TCTTBW
and Q64TCRTBW.
We cannot guarantee operation if any other current sensor (CT) is used.

3.5.52 Reference heater current value (buffer memory address: 1181 to 11FH)

(1) Sets the heater ON-time heater current measurement value (buffer memory
address: 100H to 107H).

(2) The setting ranges are indicated below.
* When CTL-12-S36-8 is used : 0 to 1000 (0 to 100.0A)
* When CTL-6-P(-H) is used : 0 to 2000 (0 to 20.00A)
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4 SETUP AND PROCEDURE BEFORE STARTING THE OPERATION

The following describes the procedure prior to the Q64TC operation, the name and
setting of each part of the Q64TC, and wiring method.

4.1 Handling Precautions
The following are the precautions for handling the Q64TC.
(1) Do not drop the module casing or connector, or do not subject it to strong impact.

(2) Do not remove the PCB of each module from its case. Doing so may cause
breakdowns.

(3) Be careful not to let foreign particles such or wire chips get inside the module.
These may cause fire, breakdowns and malfunctions.

(4) The top surface of the module is covered with a protective film to prevent foreign
objects such as wire chips from entering the module when wiring. Do not remove
this film until the wiring is complete.

Before operating the system, be sure to remove the film to provide adequate heat
ventilation.

(5) Tighten the screws such as module fixing screws within the following ranges.
Loose screws may cause short circuits, failures, or malfunctions.

Screw location Tightening torque range
Module fixing screw (M3 screw) * ! 0.36 to 0.48N-m
Terminal block screw (M3 screw) 0.42 to 0.58N-m
Terminal block mounting screw (M3.5 screw) 0.66 to 0.89N-m

*1: The module can be easily fixed onto the base unit using the hook at the top of the module.
However, it is recommended to secure the module with the module fixing screw if the
module is subject to significant vibration.

(6) To mount the module on the base unit, fully insert the module fixing latch into the
fixing hole in the base unit and press the module using the hole as a fulcrum.
Improper installation may result in a malfunction or breakdown of the module, or
may cause the module to fall off.
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4.2 Procedure Before Starting the Operation

The figure below shows the steps that should be followed before starting the Q64TC
operation.

Module mounting
Mount the Q64TC in the specified slot.

l

Wiring
Wire the Q64TC.

I

Intelligent function module switch setting
Perform settings using the GX Developer
(see Section 4.5)

Execution of auto tuning 4
Perform auto tuning to set PID constants.

Yes

Use the GX Configurator-TC?

Initial setting Initial setting
Using the FROM/TO commands, create Perform the initial setting using the GX
a sequence program for writing initial values. Configurator-TC (see Section 5.4).
No Perform auto

refresh setting?

Auto refresh setting
Perform the auto refresh setting using
the GX Configurator-TC (see Section 5.5).

A 4

Programming Programming
Create and check a program using the Create and check a program without using the
FROM/TO commands. FROM/TO commands.

A

Warmup operation

(when Q64TCTT(BW) is used)
Perform warmup operation about 15
minutes before starting operation.

POINT

When using the Q64TCTT(BW) which uses a thermocouple as a temperature
sensor, perform warmup operation about 15 minutes before starting operation to
make temperature compensation properly.
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4.3 Parts ldentification

This section explains the names of the Q64TC parts.

[ ] | — | — —

MELSEC-Q

| —
Q64TCTT

[ ]
Q64TCTTBW

64TCRT 64TCRTBW
1)—>RUN o oALM<+—3) 1) »RUN o o ALM<«—3) 1)—+QRUN o oALM<-3) 1) o »RUN o o ALM<{—3)
2)—+>ERR.© 2) »ERR.o o HBA<1—4) 2) —>ERR.0 2) »ERR.o o HBA <+{—4)
@
! oTi ! ! ! o A ! !
2 2 2 2 42 2
3 [ IE 3 3 %K 3 3
4 2K\ 2 4 4 @ 4 4
5 [ \Nrs 5 5 % 5 1[5
5 s\ [ & § § § § §
7 [ DS 7 7 LRy 17
8 ca\{dl [ 8 B 8 § 8 1] 8
9 % B B 9 % : 9 =10
10 {10 10 10 K 10 10
1 % =11 11 11 l% : 1 1
12 12 (12 12 K 12 12
13 % A[13 113 6) 13 l%§ 13 13
14 |14 14 14 14 14
15 % |15 15 15 |%§ 15 15
16 \1[16 16 16 16 16
17 [ 717 17 17 [ A7 17
18 NN [18 18 18 e X 18 18
— T ) T +— ]
- |
) 5) 5) )
Number Name Description
Indicates the operating status of the Q64TC
1) RUN LED On: Operatlng'normally. '
Off: 5V power is off, watchdog timer error occurred, or CPU stop error occurred
with intelligent function module switches of all channels set to "CLEAR".
Indicates the error status of the Q64TC
On : Hardware fault (Including no connection of a cold junction temperature
2) ERR. LED compensation resistor)
Flicker : Write data error occurring
Off : Operating normally.
Indicates the alert status of the Q64TC
On . Alert occurring
3) ALM LED Flicker : Proces§ value (P'V) came out of measured temperature range.
Loop disconnection was detected.
Sensor is not connected.
Off . Alert not occurring
Indicates the heater disconnection detection status of the Q64TCTTBW and
Q64TCRTBW.
4) HBALED On: Heater disconnection was detected.
Off: Heater disconnection is not detected.
5) Terminal block s psed for temperature sensor input, transistor output and current sensor (CT)
input.
Cold junction temperature . . .
6) . . Used when cold junction temperature compensation is made.
compensation resistor

*: The terminal block layout varies with the module used.

Respective terminal block layouts are indicated on the following pages.
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(1) When using Q64TCTT
Terminal number Signal name
1 L1
2 L2
3 L3
4 L4
5 COM-
6 Unused
7 CH1+
8 CH2+
9 CH1-
10 CH2-
11 Unused
12 CJ
13 Unused
14 CJ
15 CH3+
16 CH4+
17 CH3-
18 CH4-
(2) When using Q64TCTTBW
Terminal number Signal name
1 Unused L1
2 CT1+ L2
3 CT1- L3
4 CT2+ L4
5 CT2- COM-
6 CT3+ Unused
7 CT3- CH1+
8 CT4+ CH2+
9 CT4- CH1-
10 CT5+ CH2-
11 CT5- Unused
12 CT6+ CJ
13 CT6- Unused
14 CT7+ CJ
15 CT7- CH3+
16 CT8+ CH4+
17 CT8- CH3-
18 Unused CH4-
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(3) When using Q64TCRT
Terminal number Signal name
1 L1
2 L2
3 L3
4 L4
5 COM-
6 Unused
7 A1
8 A2
9 B1
10 B2
11 b1
12 b2
13 A3
14 A4
15 B3
16 B4
17 b3
18 b4
(4) When using Q64TCRTBW
Terminal number Signal name
1 Unused L1
2 CT1+ L2
3 CT1- L3
4 CT2+ L4
5 CT2- COM-
6 CT3+ Unused
7 CT3- A1
8 CT4+ A2
9 CT4- B1
10 CT5+ B2
11 CT5- b1
12 CT6+ b2
13 CT6- A3
14 CT7+ A4
15 CT7- B3
16 CT8+ B4
17 CT8- b3
18 Unused b4
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4.4 Wiring
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This section provides wiring instructions and module connection examples.

4.4.1 Wiring precautions

External wiring must be noise-resistant as one of the conditions to fully exhibit the
Q64TC functions and configure a highly reliably system.
The instructions given below should be followed in wiring.

(1)

)

@)

(4)

Use separate cables with the AC control circuit and Q64TC's external input
signals to avoid the influence of AC side surges and induction.

Do not run the cables close to, or bundle them with, the main circuit and high-
voltage cables and the load cables from other than the programmable controller.
Always keep temperature sensors at least 100mm(3.94inch) away from the main
circuit cables and AC control circuit.

Fully keep them away from high-voltage cables and circuits which include high
frequencies, e.g. inverter load's main circuit.

Failure to do so will make the cables susceptible to noise, surges and induction.

Ground the shield wires or shield cables to FG of the programmable controller.
Note that it may be better to establish a ground on the external side depending on
the external noise conditions.

When you want the equipment to conform with the EMC Directive/Low Voltage
Directive, refer to "Conformance with the EMC Directive and Low Voltage
Directive" in this manual and carry out wiring.
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4.4.2 External wiring

(1) Foruse of QG4TCTT

Q64TCTT
(~D)
N —
Ya—ar o -y
ol 7 Y || 3
S [iz] =35
: (|3
c
iz} — £
i = Sa =
—com- L
24vDC
* 1 —
A L [CH1+] o —
b Jem—E— -
Controlled — §
object S CHo+| § | E
CH2- i : o
*1 ! — P 5
1 | "E
\ = | —_
ﬁ‘L 52—
L S = |

*1: Please use shielded compensation conductors.
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(2) Foruse of Q64TCTTBW

QB64TCTTBW
b= Szl 3
=5
.k
s Al | g
W_V'L é £V || E
> Current sensor COM- T
> (CT)
24VDC
‘/* 1 I
] A F [CHT+— s—>— [ ]
I\ ) ‘,' CH1- i e — -
Controlled — §
object CH2+ S S
S CH2- T : g
*1 ! — . o
ﬁ a5~ | E
x : CH4- o L
1 Connector|
= Connector
*2
¥

CT input circuit

*1: Please use shielded compensation conductors.
*k2:Always use shielded cables.

POINT

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

Since the above wiring example uses the CT1 in the loop of channel 1, set 1
(channel 1) to the CT1 channel assignment setting buffer memory (108r).
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(3) Foruse of Q64TCRT

QB4TCRT
P
. 1] |
| | | T =y
o
L2 B g
[§]
) | ) |
: g
A s w— a ] | E
) ( | ) — = Szl
p
|~ G0}
24VDC
Rl ]
lA A — Al NN
B L I B1 T
b ] L b1
Controlled [VA—— — §
object A2 5 . §
B2 i — : 2
» b2 - | 2
A/ | :
( i A4 o —\4
1] 1 o AN
/\ ] I b4 L

*1: Always use shielded cables.
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(4) For use of Q64TCRTBW
Q64TCRTBW
®
! i} —
of &’ | | = ga
=3
L2 £
o
! c
i o
5 1 £
| L L4 ]
. =Y
L — |
Gom————
Current sensor 2;',;‘:
(CT)
*1 —
115 ! [ A1 E —
I B1 ol EE N
b1 L
Controlled — 5
object . 2
A2 e | <
8 B2 T ! g
b2 P 2
*1 : — i ! £
i Ad B N
| B4 o—
b4 L]
Connector [—
= Connector —
/*1
, C‘Ir-
i CT2+
CT2- CT input circuit
1
1
CT8+
CT8-

*1: Always use shielded cables.

POINT

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

Since the above wiring example uses the CT1 in the loop of channel 1, set 1
(channel 1) to the CT1 channel assignment setting buffer memory (108r).




4 SETUP AND PROCEDURE BEFORE STARTING THE OPERATION

MELSEC-Q

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

The following wiring and setting example given below is designed to detect a three-
phase heater disconnection using the heater disconnection detection function.

Q64TCTTBW

L1
--— L2
--— L3

--— L4

COM-

_ Controlled o CH1
© °71  object --— CH2
0 o— -——{CH3

v © o] --——— CH4

CT1+

CT1-
CT2+
CT2-
‘— CT3+
To three-phase heater (used in CH2 loop) < : gli;

| CT4-
To single-phase heater (used in CH3 loop) /J‘ — |.CTs+

>— CT5-
To single-phase heater (used in CH4 loop) T‘ | CTe+

1 CT6-

4 CT7+
CT7-
CT8+
CT8-

Unused <

Three-phase hater disconnection detection is made by measuring the currents of two
of the three conductors.

In the above wiring example, make CT input channel assignment setting (buffer
memory: 108+ to 10FH) as indicated below.

CT input Buffer memory address Set value
CT1 108+ 1
CT2 109+ 1
CT3 10AH 2
CT4 10BH 2
CT5 10CH 3
CT6 10DH 4
CT7 10EH 0
CT8 10FH 0
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4.5 Switch Settings for the Intelligent Function Module

This section explains the intelligent function module switch settings.
Make intelligent function module switch settings in I/O assignment setting on GX

Developer.

Making intelligent function module switch settings allows you to set to the Q64TC the
output status to be established when the programmable controller CPU has comes to

an error stop.

Refer to Section 3.2.12 for setting details.

(1) Setting items

Five switches (switch numbers 1 to 5) are available for the intelligent function
module and they are set with 16 bit data.

If the switches for the intelligent function module are not set, the default value of
0 is used for switches 1 to 5.

Setting items

|:| |:| |:| |:| 4 |Output setting for CPU stop error
Switch 1 0 :CLEAR

CH4 CH3  CHz  CH1 Otherthan 0 : HOLD
Switch 2 Reserved
Switch 3 Reserved
Switch 4 Reserved
Switch 5 Reserved
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Perform settings, starting with the GX Developer I/0 assignment screen.

PLC name | PLE system | PLC fle | PLCRAS | Device | Propram | Boot fle | SFC 140 sssignment |

Siot Type Modsl name Points__| Starbey| ~
0 |PLC PLC = = Switch setling
1[0 [Ineli ~ [OETETT 1Bpoints w000
2 i = = Detailed setting|
ERER - -
4 - -
5 -~ -
FER - -
7 |68 - = -

Assigning the |70 addiess is net necessa as the CPU does it automaticall.
Leaving this seffing blank will not cause an e to ocou

Base setting(]
Base mode
Base modsl name | Power model name| Extension cable | Slots & o
Main -  Detai
ExlBasel -
ExtBasel -
ExtB - & Slot Default
ExlBased <
ml = 125lot Defaull
Ex\Baet -
ExiBase? ~
[‘]i?:;gmsjﬁ';‘dh”m”‘im”he" Import Wuliple CPU Parameter | Riead PLC data |
‘Acknnwledge}{‘fass\gnmentlMu\l\p\eEPUsengs‘ Delaultl Check | End | Eancell
Switch setting for I/0 andintelligent function module g|
Inputformat  [HEX =
Slot Type Model name | Switch 1] Switch 2| Switch 3] Switch 4] Switeh 5[ =
0 [PLC
1[0 Tnteli OE4TCTT 123
2 1)
3 [2r2)
4 [3r3)
5 4041
& |50-5)
7 _[6r8)
8 [707)
9 |68
B
11 |10
12 [T
13 [12~12)
14 [1313)
15 [T414) -
Cancsl

(a) /O assignment screen

Specify the following for the slot where theQ64TC is
mounted.

Type : Select "Intelli."

Model name : Enter the module's model name.

Points : Select 16 points.

Start XY : Enter the start I/O signal for the
Q64TC.

(b) Switch setting for I1/0O and intelligent function module

Click on | Switch Setting | on the 1/0 assignment

screen to display the screen at left and set switches
1 to 5. The setting can easily be done if values are
entered in hexadecimal. Change the input format to
hexadecimal and enter values.

You need not set the "error-time output mode" and "hardware error-time CPU
operation mode" in the intelligent function module detailed setting as they are invalid

for the Q64TC.
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5 UTILITY PACKAGE (GX Configurator-TC)
5.1 Functions of the Utility Package

Table 5.1 lists the functions of the utility package.

Table 5.1 Utility package (GX Configurator-TC) function list

Function Description Refergnce
section
(1) Make initial setting for operating the temperature control module channel-by-channel.
Set the values of the items which require initial setting.
* CH[ Input Range » Heater Down Correction Function Select
» CH[ Target Value Setting(SV) * CT Monitor Format Change
» CH[I Proportion(P) Setting » CT[ Channel Layout Setting
» CH[ Integral Time(l) Setting « CT[ CT Select
» CH[1 Differential Time(D) Setting » CT[1 Standard Heater Current Value
» CH[J Output Control Cycle Setting » CH[I Upper Limit Setting Limiter
» CH[ Control Response Parameter » CH[ Lower Limit Setting Limiter
» CH[] Stop Mode Setting » CH[] Forward/Reverse Operation Setting
* PID Continue Flag » CH[ Change Rate Limiter Setting
* CH[J Warning1 Mode Setting » CH[ Sensor Correction Value Setting 5
» CH[J Warning Setting Value1 » CH[ Primary Delay Digital Filter Setting
» CH[J Warning 2 Mode Setting » CH[I Upper Limit Output Limiter
Initial setting » CH[] Warning Setting Value2 » CH[] Lower Limit Output Limiter Section 5.4
» CH[J Warning 3 Mode Setting » CH[ Output Change Level Limiter
» CH[] Warning Setting Value3 + CH[J Sensor Adjustment(Dead
» CH[J Warning 4 Mode Setting band)Setting
» CH[] Warning Setting Value4 « CH[ AT Bias
» Warning Non Sensitive Zone Setting * CH[] Unused Channel Setting
* Warning Delay Count * Transistor ON Time Output Delay Monitor Setting
+ CHJ Loop Down Detect Decision Time * Operation Level Resolution Change
+ CHJ Loop Down Detect Dead Band » Temperature Rise Complete Range Setting
+ CH[J Heater Down Warning Setting » Temperature Rise Complete Sock Time
* Heater Down/OFF Time Abnormal Current Setting
Detect Delay Count
(2) The initially set data are registered to the programmable controller CPU parameters, and when
the programmable controller CPU is set to the RUN mode, they are written to the temperature
control module automatically.
(1) The temperature control module buffer memory is configured for automatic refresh channel-by-
channel.
» Data Write Error Code » CH[] Warning Setting Value4
» CH[] Measured Temperature Value(PV) » CH[I Proportion(P) Setting
» CH[ Operation Level(MV) » CH[ Integral Time(l) Setting
» CH[ Target Value Setting(SV) » CH[ Differential Time(D) Setting
» CH[ Transistor Output Flag » CH[] Heater Down Warning Setting
Auto refresh » CH[ Occurred Warning Content » CH[] Measured Heater Current Value Section 5.5
» CH[J Warning Setting Value1 » CH[ Operation Level
» CH[] Warning Setting Value2 » CH[J Temperature Rise Decision Flag
» CH[] Warning Setting Value3
(2) Values set for auto refresh and stored in the temperature control module buffer memory are
automatically read out when the END instruction is executed in the programmable controller
CPU.
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Function Description Refergnce
section
The buffer memory and 1/O signals of the temperature control module are monitored or tested.
The auto tuning function is also available.

» Write Data Error Code » CH[] Warning1

» CH[] Decimal Point Place » CH[J Warning2

» CH[] Measured Temperature Value(PV) » CH[J Warning3

» CH[ Operation Level(MV) » CH[] Warning4

» CH[ Target Value Setting(SV) * CH[] Heater Down Warning

» CH[] Transistor Output Flag * CHI] Loop Down Warning

* CH[1 ON Delay Output » CH[1 OFF Time Abnormal Current Warning

+ X00:Module Ready Flag » CH[1 Warning1 Mode Setting

+ X01:Setting/Operation Mode Status » CHI[] Warning Setting Value1

+ X02:Write Error Flag » CHI[1 Warning2 Mode Setting

+ X03:Hardware Error Flag » CHI1 Warning Setting Value2

* X04:CH1 Auto Tuning Status * CH[J Warning3 Mode Setting

» X05:CH2 Auto Tuning Status » CH[] Warning Setting Value3

» X06:CH3 Auto Tuning Status » CH[J Warning4 Mode Setting

» X07:CH4 Auto Tuning Status » CH[] Warning Setting Value4

« X08:E?PROM Write Completion Flag * Warning Non Sensitive Zone Setting

» X09: Default Value Write Completion Flag + Warning Delay Count

« X0OA:E2PROM Write Fail Flag * CHI] Loop Down Detect Decision Time

+ X0B:Setting Change Completion Flag » CHI] Loop Down Detect Dead Band

+ X0C:CH1 Warning Occurred Flag * CH[] Heater Down Warning

» XOD:CH2 Warning Occurred Flag » Heater Down/OFF Time Abnormal Current

* XOE:CH3 Warning Occurred Flag Detect Delay Count

* XOF:CH4 Warning Occurred Flag » Heater Down Correction Function Select

* Y01:Setting/Operation Mode Instruction * CT Monitor Format Change

* YO2:Error Reset Instruction » CT[] Measured Heater Current Value

Monitor/test * Y04:CH1 Auto Tuning Instruction » CT[ Channel Layout Setting Section 5.6

* Y05:CH2 Auto Tuning Instruction « CT[I CT Select

* Y06:CH3 Auto Tuning Instruction » CT[1 Standard Heater Current Value

* YO07:CH4 Auto Tuning Instruction » CH[ Operation Level

« Y08:E?PROM Backup Instruction * Operation Level Resolution Change

* Y09:Default Setting Registry Instruction » CHI] Temperature Rise Decision Flag

* YOB:Setting Change Instruction » Temperature Rise Complete Range Setting

* YOC:CH1 PID Calculation Compulsory » Temperature Rise Complete Sock Time

* YOD:CH2 PID Calculation Compulsory Setting

* YOE:CH3 PID Calculation Compulsory * CHI] Input Range

* YOF:CH4 PID Calculation Compulsory » CH[I Upper Limit Setting Limiter

» CH[ Proportion(P) Setting » CH[ Lower Limit Setting Limiter

» CH[I Integral Time(l) Setting » CH[ Forward/Reverse Operation Setting

» CH[ Differential Time(D) Setting » CH[ Change Rate Limiter Setting

« CHOJ E?PROM PID Constant Read » CH[ Sensor Correction Value Setting
Instruction » CH[ Temporary Delay Digital Filter Setting

« CH[ E?PROM PID Constant Read » CH[J Upper Limit Output Limiter
Completion Flag » CH[J Lower Limit Output Limiter

* CH[] Output Control Cycle Setting » CHI] Output Change Level Limiter

» CH[] Control Response Parameter » CHI1 Sensor Adjustment(Dead band)

» CHI] Stop Mode Setting « CHI] AT Bias

* PID Continue Flag * CHI] Unused Channel Setting

» CH[] Stop Mode Setting * Transistor ON Time Output Delay Monitor

* PID Continue Flag Setting

* CH[] Temperature Value (PV) Upper Limit + CH[Cl MAN Mode Switch Completion Flag
Cross Warning * CH[O AUTO/MAN Mode Change

» CH[ Temperature Value (PV) Lower Limit + CHCl MAN Output Setting
Cross Warning * Auto Tuning

5-2 5-2
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5.2 Installing and Uninstalling the Utility Package

For how to install or uninstall the utility package, refer to "Method of installing the
MELSOFT Series" included in the utility package.

5.2.1 Handling precautions

The following explains the precautions on using the Utility package:

(1)

For safety

Since Utility package is add-in software for GX Developer, read "Safety
Precautions" and the basic operating procedures in the GX Developer Operating
Manual.

(2) About installation

)

GX Configurator-TC is add-in software for GX Developer Version 4 or later.
Therefore, GX Configurator-TC must be installed on the personal computer that
has already GX Developer Version 4 or later installed.

Screen error of Intelligent function module utility

Insufficient system resource may cause the screen to be displayed
inappropriately while using the Intelligent function module utility.

If this occurs, close the Intelligent function module utility, GX Developer (program,
comments, etc.), and other applications, and then start GX Developer and
Intelligent function module utility again.

(4) To start the Intelligent function module utility

S -
'y S:ﬂ_ﬂf r i 5-4-1 - Paint

(a) In GX Developer, select "QCPU (Q mode)" for PLC series and specify a
project.
If any PLC series other than "QCPU (Q mode)" is selected, or if no project is
specified, the Intelligent function module utility will not start.

(b) Multiple Intelligent function module utilities can be started.
However, [Open parameters] and [Save parameters] operations under
[Intelligent function module parameter] are allowed for one Intelligent
function module utility only. Only the [Monitor/test] operation is allowed for
the other utilities.

Switching between two or more Intelligent function module utilities
When two or more Intelligent function module utility screens cannot be displayed
side by side, select a screen to be displayed on the top of others using the task
bar.

[ = MELSOFT series X D... F ¢ Intelligent function m... 2. Intelligent Function m...
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(6) Number of parameters that can be set in GX Configurator-TC
When multiple intelligent function modules are mounted, the number of
parameter settings must not exceed the following limit.

When intelligent function modules are installed

Maximum number of parameter settings

to: Initial setting Auto refresh setting

Q00J/Q00/Q01CPU 512 256
Q02/Q02H/Q06H/Q12H/Q25HCPU 512 256
Q02PH/Q06PH/Q12PH/Q25PHCPU 512 256
Q12PRH/Q25PRHCPU 512 256
Q02UCPU 2048 1024
QO03UD/Q04UDH/Q06UDH/Q13UDH/

Q26UDH/Q03UDE/Q04UDEH/QO06UDEH/ 4096 2048
Q13UDEH/Q26UDEHCPU

MELSECNET/H remote /O station 512 256

For example, if multiple intelligent function modules are installed in the
MELSECNET/H remote I/O station, configure the settings in GX Configurator so
that the number of parameter settings for all the intelligent function modules does
not exceed the limit of the MELSECNET/H remote I/O station. Calculate the total
number of parameter settings separately for the initial setting and for the auto

refresh setting.

The number of parameters that can be set for one module in GX Configurator-TC

is as shown below.

Target module Initial setting Auto refresh setting
QB64TCTT/Q64TCRT 21 (Fixed) 61 (Max.)
QB64TCTTBW/Q64TCRTBW 21 (Fixed) 73 (Max.)

Example) Counting the number of parameter settings in Auto refresh setting

B e e ———— T T

Module information
Module type:  Temperature Control Module Start [0 No.: ooan
Module model name:  QE4TCTTEW
Setting item h‘éﬂ?f‘:alrassiie M??:rﬁfi:ja L{[‘Zﬁiﬁz F'Dl_g:\r'iscl:d; T
word count —
“wiribe data erar code 1 1 > DE0
CH1 temperature process value(FY] 1 1 2> D51
CH2 temperature process value[PV] 1 1 B3 ‘
CHITEmperatie process valie FwT T T B
CH4 temperature process value[PY] 1 1 >
CH1 manipulated value(h\/] 1 1 B
CH2 manipulated value[MV) 1 1 B3
CH3 manipulated value{My) 1 1 B3
CH4 manipulated valuek) 1 1 > -
Make text file End setup Cancel
5-4

)q—The number of settings in this one line is counted

as one setting.

The number of settings is not counted by columns.
Add up all the setting items in this setting screen,
then add them to the total for the other intelligent
function modules to get a grand total.
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5.2.2 Operating environment

This section explains the operating environment of the personal computer that runs GX

Configurator-TC.
ltem Description

Installation (Add-in) target * 1 Add-in to GX Developer Version 4 (English version) or later * 2
Computer Windows® -based personal computer

CPU Refer to the following table "Used operating system and performance required for

Required memory  [personal computer”.
Hard disk For installation 65 MB or more
space *° For operation 10 MB or more
Display 800 < 600 dots or more resolution **

Microsoft® Windows® 95 Operating System (English version)

Microsoft® Windows® 98 Operating System (English version)

Microsoft® Windows® Millennium Edition Operating System (English version)
Microsoft® Windows NT® Workstation Operating System Version 4.0 (English version)
Microsoft® Windows® 2000 Professional Operating System (English version)

o i i Microsoft® Windows® XP Professional Operating System (English version)

erating system ]
P 98y Microsoft® Windows® XP Home Edition Operating System (English version)
Microsoft® Windows Vista® Home Basic Operating System (English version)
Microsoft® Windows Vista® Home Premium Operating System (English version)
Microsoft® Windows Vista® Business Operating System (English version)

Microsoft® Windows Vista® Ultimate Operating System (English version)

Microsoft® Windows Vista® Enterprise Operating System (English version)

*1: Install GX Configurator-TC in GX Developer Version 4 or higher in the same language.
GX Developer (English version) and GX Configurator-TC (Japanese version) cannot be used in
combination, and GX Developer (Japanese version) and GX Configurator-TC (English version) cannot be
used in combination.

*2: GX Configurator-TC is not applicable to GX Developer Version 3 or earlier.

*3: At least 15GB is required for Windows Vista® .

*¢4: Resolution of 1024 X 768 dots or more is recommended for Windows Vista® .
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Operating system

Performance required for personal computer

CPU Memory
Windows® 95 Pentium® 133MHz or more 32MB or more
Windows® 98 Pentium® 133MHz or more 32MB or more
Windows® Me Pentium® 150MHz or more 32MB or more
Windows NT® Workstation 4.0 Pentium® 133MHz or more 32MB or more
Windows® 2000 Professional Pentium® 133MHz or more 64MB or more
Windows® XP Professional (Service Pack1 or more) Pentium® 300MHz or more 128MB or more
Windows® XP Home Edition (Service Pack1 or more) Pentium® 300MHz or more 128MB or more
Windows Vista® Home Basic Pentium® 1GHz or more 1GB or more
Windows Vista® Home Premium Pentium® 1GHz or more 1GB or more
Windows Vista® Business Pentium® 1GHz or more 1GB or more
Windows Vista® Ultimate Pentium® 1GHz or more 1GB or more
Windows Vista® Enterprise Pentium® 1GHz or more 1GB or more

POINT
Vista® .

normally.

Remote desktop

 The functions shown below are not available for Windows® XP and Windows
If any of the following functions is attempted, this product may not operate

Start of application in Windows® compatible mode
Fast user switching

Large fonts (Details setting of Display Properties)
Also, 64-bit version Windows® XP and Windows Vista® are not supported.
» Use a USER authorization or higher in Windows Vista® .
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5.3 Utility Package Operation

5.3.1 Common utility package operations

(1) Control keys
Special keys that can be used for operations of the utility package and their
applications are shown in the table below.

MELSEC-Q

Key Application
Cancels the current entry in a cell.
Closes the window.
Moves between controls in the window.
Used in combination with the mouse operation to select
multiple cells for test execution.
Deletes the character where the cursor is positioned.
When a cell is selected, clears all of the setting contents in the
cell.
Back . .
space Deletes the character where the cursor is positioned.
|I| L_L| Moves the cursor.
Page
Up Moves the cursor one page up.
Page
Down Moves the cursor one page down.
Completes the entry in the cell.

(2) Data created with the utility package
The following data or files that are created with the utility package can be also
handled in GX Developer. Figure 5.1 shows respective data or files are handled

in which operation.

<Intelligent function module parameter>

(a) This represents the data created in Auto refresh setting, and they are stored
in an intelligent function module parameter file in a project created by GX
Developer.

Project

—— Program

—— Parameter

—— PLC parameter

—— Network parameter

—— Intelligent function module parameter

(b) Steps 1) to 3) shown in Figure 5.1 are performed as follows:

1) From GX Developer, select:
[Project] — [Open project] / [Save] / [Save as]

2) On the intelligent function module selection screen of the
utility, select:
[Intelligent function module parameter] — [Open parameters] / [Save

parameters]

5-7
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3) From GX Developer, select:
[Online] — [Read from PLC] / [Write to PLC] — "Intelligent function
module parameters"
Alternatively, from the intelligent function module selection screen of
the utility, select:
[Online] — [Read from PLC] / [Write to PLC]

<Text files >

(a) A textfile can be created by clicking the | Make text file | button on the initial

setting, Auto refresh setting, or Monitor/Test screen. Text files can be utilized
to create user documents.

GX Developer/
GX Configurator-TC

Project

Disk
D TN
Project

1)

Personal computer

QCPU
Q25HCPU

A: Indicates intelligent function module parameter
B: Indicates data saved by text file

UsB

RS-232

Figure 5.1 Correlation chart for data created with the utility package
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5.3.2 Operation overview

GX Developer screen

- [LD(Edit mode)
Window  Help

Check program ...
Confirm project memory size. .
Merge data ...

Check parameter ...

Transfer ROM »
Delete unused comments

Clear all parameters ...

IC memory card »

Start ladder logic test

Set TEL data 13

Ltility list ...

Custormize keys .
Change display color ...
Options ...

Create start-up setting fils ..

[Tools] — [Intelligent function utility] — [Start]

Screen for intelligent function module
parameter setting module select

Intelligent Function moduls parametsr Online Tools Help

Select & target irtelligent function madule

Start 140 No Module type

0030 | Temperature Control Module

Module miodel narme:

[oBatCTTEW

Parameter sefting madule

Start 1/0 Mo, | Module model name Initial setting | Auto refiesh | + |
00| QEATETTE W
Iitielseting | Autorefiesh | Dekte | Bt \

See Section 5.3.3

Enter "Start I/O No.", then select
"Module type" and "Module model name”.

MELSEC-Q

Initial setting
v

Initial setting screen

Initial setting,

> 1)

Auto refresh

Auto refresh setting screen

Auto refresh setting,

Maks tert file End setup

v Morue informaticn
Module type:  Temperature Control Modle Statl/ONo: 000
Moduie model name:  QEATCTTEW Mol type: T smpststure ool Module Stert 14D Mo o0
Module madel name: OBATCTTBW
Setingitzm Seting value =]
AT mput range 7
Module side | Module side PLEC side |-=]
S 2 Setting tem Bulfer size | - Transter Trenster | Devioe
CH3 input range Z word count L
ot g 3 Viite data eior oade 7 7 5
e T e TR temperalure process valuelFY] 7 7 5
e e | TRZ temperalire process valuelFY) 7 7 >
o7 seting T woting = CH3 temperature process valuslPv) 1 1 >
CH temperalure process valuelPV) 7 7 >
THT manipulated valueMy) 7 7 >
THZ manipulaled valuelY] 1 1 >
Details THE maripulaled valuelY] 7 7 >
Decimal input :
TR marpulaled valuelY] i 7 > -
Setling range
1-143
Make text file End setup Cancel

Cancel

See Section 5.4

See Section 5.5
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1)

Monitor/test Select a module to be monitored/tested.

Module information

[Online] — [Monitor/test]

Select monitor/test module screen

Select monitor/test module gl

Select monitorfest module

Start 170 Ma, Module type
[T =l
Module madel name
OB4TCTTEW -

Module implementation status

Start 140 Mo, Module model name i |
O030[|QE4TCTTBW

Monitor/ Test Exit

Monitor/test screen

Module type:  Temperature Control Module Statl/ONo: 0090

Module model name:  QB4TCTTEW

Setting item

Cunent value

Setting value

Wwiite data enor code

CH1 decimal paint position

CH2 decimal point position

CH3 decimal paint position

CH4 decimal point position

CH1 Ttemperature piocess valug(Fy]

CH2 Ttemperaturs process valus|

TH3 Ttemperaturs pocsss valuslPY]

[
[PV
[
[

CH4 Ttemperature process value(Fy]

1
1
1
1

CHI manipulated valuely]

CHZ manipulated valuelMy]

Flash ROM satting

Details

Current value
display

Cannot execute test

ake text file

Stop monitor |

Monitoring

Clase

See Section 5.6

MELSEC-Q
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5.3.3 Starting the Intelligent function module utility
[Operating procedure]
Intelligent function module utility is started from GX Developer.

[Tools] — [Intelligent function utility] — [Start]

[Setting screen]

& Intelligent function module utility DAMELSEC\GPPW)sa.... (2 |[B1][%]

Inkeligent function module parameter  Online  Tools  Help

Select a target intelligent function module.

Start /0 Ma. Madule type
030 [ Temperature Control Module |
Madule model name
| QE4TETTEW =

Parameter setting module

Inteligent function madule parameter ‘

Start 170 No todule model name Iritial seting | Auta refresh | = |
0090 QE4TCT TR

Initial setting ‘ Buta refresh | Exit

[Explanation of items]
(1) Activation of other screens

MELSEC-Q

Following screens can be displayed from the intelligent function module utility

screen.

(a) Initial setting screen

"Start I/0 No. * ™ — "Module type" — "Module model name'

Initial setting

(b) Auto refresh setting screen

"Start /0 No.* ™ — "Module type"— "Module model name"

Auto refresh

(c) Select monitor/test module screen
[Online] — [Monitor/Test]
*1: Enter the start I/O No. in hexadecimal.

(2) Command buttons

' —

—

Deletes the initial settings and auto refresh setting of the selected

module.

Closes this screen.
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Exit

)

&2/ Intelligent function module utility D:
Intelligent function module parameter el NI
Open patameters Chl+O i
Close parameters
Save parameters Chrl45
Delete parameters

ete

odi

le utility C:\MEL SECAGPP

=r Ml Tools Help

o Manitor Test. .. |
Read Fram PLC
‘Write to PLC

mmperature Coantrol Module

MELSEC-Q

Menu bar

(a) Fileitems
Intelligent function module parameters of the project opened by GX
Developer are handled.

[Open : Reads a parameter file.

parameters]

[Close : Closes the parameter file. If any data are modified, a

parameters] dialog asking for file saving will appear.

[Save : Saves the parameter file.

parameters]

[Delete : Deletes the parameter file.

parameters]

[Exit] : Closes this screen.

(b) Online menu

[Monitor/Test] : Activates the select monitor/test module screen.

[Read from PLC] : Reads intelligent function module parameters from the
CPU module.

[Write to PLC] : Writes intelligent function module parameters to the
CPU module.

(1)

)

POINT

Saving intelligent function module parameters in a file

Since intelligent function module parameters cannot be saved in a file by the
project saving operation of GX Developer, save them on the shown module
selection screen.

Reading/writing intelligent function module parameters from/to a
programmable controller CPU using GX Developer

(a) Intelligent function module parameters can be read from and written into a
programmable controller after having been saved in a file.

(b) Set atarget programaable controller CPU in GX Developer:
[Online] — [Transfer setup]

(c) When mounting the Q64TC on a remote I/O station, use [Read from PLC]
and [Write to PLC] of GX Developer.

Checking the required utility

While the start I/O is displayed on the Intelligent function module utility setting
screen, "*" may be displayed for the model name.

This means that the required utility has not been installed or the utility cannot

be started from GX Developer.

Check the required utility, selecting [Tools] - [Intelligent function utility] - [Utility
list...] in GX Developer.
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5.4 Initial Settings

[Purpose of operation]
Make initial setting for operating the temperature control module channel-by-

channel.
Refer to Section 5.1 for the initial setting parameter types.
Sequence program setting will be made unnecessary by making this initial setting.

[Startup procedure]
Choose "Start /0O No. *" — "Module type" — "Module model name" —

Initial setting

* Enter the start I/O No. in hexadecimal.

[Setting screen]

Module information
Module type:  Temperature Conrol Module:
Module model name:  OB4TCTTEW

Start1/0 Mo onan

Setting item Setting value =1
CHI nput range Z
CH2 input range 2
CH3 input range 2
CHA input range 2
Conitrol paramele setting Control parameter selfing
|Alert function setting Alert function setting
CT zetting CT setting -

Selecting these buttons displays

Make text file

Detalls
Decimal input

Setting range

1143

End setup

Cancel

Control parameter setting BEE

Module information
Moduletype:  Temperature Conrol Module:
Module model name: - OB4TCTTEW

the following screens.

| Control parameter setting |

A 4

Start1/0 Mo onan

CH3 propartional band(P) setting(<0.1%)

Setting item Setting value =
CHI set valuelSV) selling 0

CH2 set vauelSV] selfing 0—|
CH3 set vauelSV] selfing 0
CHA set vauel5V) setting 0
CH1 propartional band[F) settng(<01%) Ed
TH2 propartional band[F) settngl<01%) EQ
El

take text file

Details
Decimal input

Setting 1ange

End shup

Depends Input range setting

Cancel

Alert function setting

Module informaion
Module type:  Temperature Contiol Moduie
Module modsl name:  DE4TCTTBW

Start 10 Now 0030

Setting item Setting value =

CH1 alert 1 made seffing No alert -1
CHZ aleit 1 mode seing No alert =
CH2 alert 1 mode sefing Mo alert
CH aleit 1 mode setiing Mo alert =
CHT alert st value 1 0
CHZ aleit set value 1 0
CH3 aleit et value 1 [

Details

Select input

-~

Setting range

No alert

Uppet input miter
Lower input miter
Uppet limit deviation ~

End setup Cancel

Make test file




5 UTILITY PACKAGE (GX Configurator-TC) MELSEC-Q

May be selected only CT setting Other setting
when Q64TCTTBW or
QB64TCRTBW is used

CT setting =3 Other setting MRS

Module information

Module information

Module type:  Tempersture Cortrol Madule StatI/0No: 000 Module type:  Tempershure Cortrol Madule Start /0 No: 0030
Module model name:  QE4TCTTEW Module model name:  QE4TCTTEW
Setting item Setting value = Sefting item Setting value -

CT1 channel assignment setting Unused = CH1 upper setting fniter 11@_
CT2 channel assignment setting Unused ol CH2 upper setting limiter 1300
CT3 channel assignment setting Unused = CH3 upper selling lmiter 1300
CT4 channel assignment setting Unused = CHA upper selling lmiter 1300
CT5 channel assignment setting Unused = CHT lowe seting fimiter [
CTE channel assignment setting Unused > CH2 lowe setfing fmiter 0
CT7 channel assignment setting Unused =i CH3 lowe setfing fmiter [

Detalks Detalls
Select input Decimal input
Setting range. o | Setting range.
Urused Depends Inpul range selfing
CH1
CHZ ;-
CHE -

Make text file End setup Cancel Make text file End setup Cancel
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[Explanation of items]
(1) Command buttons

Make text file Creates a file containing the screen data in text file format.
Confirms the entry of set data and ends the operation.
Cancels the set data and ends the operation.

POINT

Initial settings are stored in the intelligent module parameters. After being written to

the CPU module, the initial setting is made effective by either (1) or (2).

(1) Cycle the RUN/STOP switch of the CPU module: STOP — RUN — STOP —
RUN.

(2) With the RUN/STOP switch set to RUN, turn off and then on the power or reset
the CPU module.

If the initialization settings have been written by a sequence program, the

initialization settings will be executed during the STOP — RUN of the CPU module.

Arrange so that the initial settings written by the sequence program are re-executed

during the STOP — RUN of the CPU module.
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5.5 Auto Refresh

MELSEC-Q

[Purpose]
Configure the Q64 TC buffer memory for auto refresh, for each channel.
Refer to Section 5.1 for the auto refresh setting types.
This auto refresh setting eliminates the need for reading and writing by sequence
programs.

[Operating procedure]

"Start /0 No. *" — "Module type" — "Module model name" — | Auto refresh

* Enter the start I/O No. in hexadecimal.

[Setting screen]

Auto refresh setting

Module infarmation

Module type: T emperature Contral Module Start [/0 Na.: i ujei]
Module model name:  OB4TCTTEW

: ; - -
Setting item h‘éz?fﬂ?ssilzie M??:rifz:je Li[rir;?ir:rz P[I)_Eviscl:ie W
wiord court -
Wwirite data emor code 1 1 B
CH1 temperature process value(PY) 1 1 >
CH2 temperature process value[PY) 1 1 >
CH3 temperature process value[PY) 1 1 >
CH4 temperature process value[PY) 1 1 >
CH1 manipulated value[kd') 1 1 >
CH2 manipulated value[ky) 1 1 B
CH3 manipulated valus(bdy) 1 1 >
CH4 manipulated valus(bdy) 1 1 > =

I ake text file End setup Cancel
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[Explanation of items]
(1) Items
Module side Buffer
size
Module side Transfer
word count
Transfer direction

PLC side Device

(2) Command buttons

MELSEC-Q

: Displays the buffer memory size of the setting item.
: Displays the number of words to be transferred.

:"—"indicates that data are written from the

programmable controller CPU to the buffer memory.
"—"indicates that data are loaded from the buffer
memory to the programmable controller CPU.

: Enter a CPU module side device that is to be

automatically refreshed.

Applicable devices are X, Y, M, L, B, T,C, ST,D, W, R,
and ZR. When using bit devices, X, Y, M, L or B, set a
number that can be divided by 16 points (examples:
X10, Y120, M16, etc.).

Also, buffer memory data are stored in a 16-point area,
starting from the specified device number. For example,
if X10 is entered, data are stored in X10 to X1F.

Make text file Creates a file containing the screen data in text file format.
Saves the set data and ends the operation.
Cancels the setting and ends the operation.

POINTS

file.

» The auto refresh settings are stored in an intelligent function module parameter

The auto refresh settings become effective by turning the power OFF and then
ON or resetting the CPU module after writing the intelligent function module
parameters to the CPU module.

» The auto refresh settings cannot be changed from sequence programs.
However, processing equivalent to auto refresh can be added using the
FROM/TO instruction in the sequence program.
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5.6 Monitoring/Test

[Purpose]
Start the buffer memory monitoring/testing and 1/O signals monitoring/testing
from this screen.

[Operating procedure]
Select monitor/test module screen — "Start I/O No. *" — "Module type" —

"Module model name" — | Monitor/test

* Enter the start I/O No. in hexadecimal.

The screen can also be started from System monitor of GX Developer Version 6

or later.
Refer to the GX Developer Operating Manual for details.

[Setting screen]

itor/Test Control parameter setting monitor/test

Mo
Module information Madule information

Module type:  Temperature Cortiol Moduie Statl/ONo: 0030 Module type:  Temperature Conirol Module Start /D Ho: 0030

Module model name:  QB4TCTTBW Madule model name:  DBATCTTEW

Selting item Current value Setting value [«] Setting item Current value { Setting value -
CH2 ON delay output Off CH1 proportional band|P] setting(-<0.1%) 30 El
CH3 ON delay outout [ CHZ pioportional bandiF) setting=01 % Ell 30|
CH4 ON delay output 0 CH3 proportional band|P) setting(+0.13%) 30] 30|
Cold junction temperaturs process value. El CH4 proportional band[P] setting(<0.1%} EQ El
[#-Y monitortest K monitortest CH1 inkagral time(1] settinalUrit: 240 240
Control parameter setting monitor/test Cuil param setting CH2 integral time(I] setting(Urit 240 240
[Alert function moritor/test Alert function CH3 integral (1) settinglUri Bl 70
CT setting monitor/test LT setting CH4 intsaral tirns| HinalUrit: 240 240
Other setting monitor/test Other setting CH1 derivative time(D] setting(Unit <] B0 0|
[AUTO/MAN mode function monitortest AUTO/MAN mode. CH2 derivative time{D] settinglUnit.s] 0} 0}
[uta tuning Auto tuning - CH3 derivative time(D) setting[Uit 5] &l G| -
Flash FIOM setting Details Flash ROM setling Detsis
‘ Current value Mortoring Curent value Moritoring
display display
Cannot execute test Decimal input
‘ ‘ Make test fie ‘ ‘ Make tew fle Selling range
0-10000
Stop moitor Close Stop monitor Execute test Cloge

| Ctrl param setting ‘

;1)

| X/Y monitor/test | | Alert func Setting |

A 4 A
X-¥ monitortest EEx Alert function monitor/test (=3

Module information Module information

Module type:  Temperature Control Module Start 140 No 0090 Module type:  Temperaturs Control Module Start 170 Mo, 0030

Moduls model name: GE4TCTTBW Module model name:  DE4TCTTEW

Selting item Current value Selling value [ Setting tem Curent valie Selling value (2]

[ 00:Module ready flag Temp ctil module prep cpld CH1 alert definition Not accumence. -
070 peration mode stalus Satling mode ‘emperature process value(PYupper limit cross olert
(202 Write: emror flag No butfer write en. Temperature process value(Pyllower limit cross alert Not eccunence
[%03:Hardware eror flag No HAw ermor - Alert] Not accumencs
[#04:CH1 auto tuning status Complets: Alert2 Not eccunence
[<05-CHZ auto tuning status Complete. Alet Not ecounencs
[%0B:CH3 auto tuning status Complete: Alertd Not eccunence
[¥07-CH& auto tuning status Complete. Heater ket Not ecounencs
%08:E2PROM write completion flag Mot complete: Loop alert Not eccunence
[X09D efault value wite completion flag [Not complete DutpLt off-time cunent error alert Not ecounencs
[#08EZPROM write failure flag E2PROM write failed - CHZ alert definition Not eccunence v

Flash ROM setting Details Flash ROM setting Details

Current value Monioring Current value Moritoring
display display
Cannot execute test Cannot execute test
‘ ‘ Make text file ‘ ‘ ‘ Make text file
Stop moitor Cloze. Stap monitar Closs
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CT setting monitor ftest BEx

MELSEC-Q

Other setting monitor /test EEE

Module information Module information

Module type:  Temperature Control Module Start 140 Mo, 0030 Module type:  Temperature Control Module Start 1/0 No. 0030

Module model name:  (JEATCTTBW Module model name:  LJEATCTTBW

Sefting item Current wvalue Setting value [~ Sefting itermn Curent value Setting value |~

CT1 heater cunent process value i) CH1 manipulated value|0-4000/0-12000/0-16000] 0
CT2 heater cunient process value 0l CH2 manipulated value(0-4000/0-12000/0-16000) [l 1
CT3 heater cunent process value 0] CH3 manipulated valuel0-4000/0-12000/0-16000) 0|
CT4 heater cunent process value 0] [ CH4 manipulated walue|0-4000/0-12000/0-16000) 0|
CT5 heater cuntent process value 0] wvalus resolution Changs switching 0~ 4000 0~4000 -
CTE heater curent process value: [ CH1 temperature fise judgment flag Temp adj not completed
CT7 heater cunent process value 0f CH2 temperature rise judgment flag Temp adj not completed
CT8 heater cuntent process value 0] CH3 temparature riss judgment flag Temp ad hot completed
CT1 channel sssignment sefling Unused Unused - CHA temperature fise judgment flag Temp adj not completed
CT2 channel assignment setting Unused Unused - Temperature fige completetion range setting(Unit.deg.) 1 1
CT3 channel assignment setting Unused Urused |- Temperature rise completetion sock tme setting[Uritmin) [ 0|~

Flash ROM setting Details Flash ROM setting Ditails

Current value Maritoring Cunent value Monitoring
display display
Cannot execute test Cannot execute test
‘ ‘ Make text file ‘ ‘ ‘ Make text file ‘
Stop moriter Close Stop mariter Close
A A
CT setting Other setting
1) «
| AUTO/MAN mode | Auto tuning
A, A 4

TO/MAN mode function monitor/test m=E

Module information

Auto tuning EEE

Madule information

Stop moritar

Close

Modue type:  Temperature Cortrol Mockie StatlONo: 0030 Module type:  Temperature Conirol bodule Statl/0No. 0030
Module modelname:  DE4TCTTEW Module model name:  CBATCTTBW
Setting item Current value Setting value | ~] Sefting itermn Curment value Setting value B
CHT MAN mode shift completion fag ko mode Auko Lring funelion exseution] =
TH2 MEN mode shift completion flag Ao mods In this didlog, the setting process of the auta turing
= function can be done.
CH MAN mods shift completion flag Auto mode Please follon the steps 1 o 10 and do the auto turing
CH MAN mode shift completion flag Auto mode setting,
CH1 AUTO/MAN mods switching Auto [Auto -
CHZ 40T D/MAN mode switching Ruto [Euto = 1.Setling the target value )
: Confirm the curtent display value of each channel's
CH3AUTO/MAN mode swiching Ao [Auto 2 [CHH set value(SV) setting] and do the settings
CH4 AUTO/MAN mode switching Auto At = Frecessan
T MAN outt sellrofR0 12 i 7 After completing the seings, move the cursor to the
1—{ tting it d elick [E: ite test] bt
CHZMAH output selling¥D 172 g g selting e and clok Exceule e buttan
CH3 MAN output seltingleid 1) 0 0v = ~
Flash ROM selting Details Flash ROM setting Details
Current value Monitaring Monitaiing
displey
Cannaot execute test Cannot execute test
‘ ‘ Make text fle ‘ ‘ ‘ Make text fle ‘
Stop morior Close
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[Explanation of items]
(1) Items

MELSEC-Q

Setting item  : Displays /O signals and buffer memory names.
Current value : Monitors the I/O signal states and present buffer memory values.
Setting value : Enter or select values to be written into the buffer memory for test

operation.

(2) Command buttons
| Current value display |

Make text file

| Start monitor |/| Stop monitor |

Execute test

REMARK

Displays the current value of the item selected.
(This is used to check the text that cannot be
displayed in the current value field. However, in
this utility package, all items can be displayed in
the display fields).

Creates a file containing the screen data in text
file format.

Selects whether or not to monitor the current
values.

Performs a test on the selected items. To select
more than one item, select them while holding

down the key.

Closes the screen that is currently open and
returns to the previous screen.

Selected test operation will be explained using write to CH.1 set value setting (SV)

as an example.

The "Execute test" operation is explained below, using an example of writing data to

CH.1 set value setting (SV).

(1) Click and choose the set value field of CH.1 set value setting (SV).

(2) After entering a value, press the key.
Nothing is written to the Q64TC at this point.

(3) Click the setting value field for write to the Q64TC to select.
To write more than one setting item at the same time, select the items while

holding down the key.

(4) Click | Execute test | to execute the write operation.

Upon completion of writing, the written value appears in the current value field.
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6 PROGRAMMING

This chapter describes the programs of the Q64TC.
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When applying any of the program examples introduced in this chapter to the actual
system, verify the applicability and confirm that no problems will occur in the system

control.

6.1 Programming Procedure

Create the programs for running the Q64TC to exercise temperature control in the

following procedure.

Do you use initial
setting of utility?

A 3

Create sequence
program for setting
initial data (input range,
set value, etc.).

Set initial data (input
range, set value, etc.)
in initial setting.

How do you™_ " Auto tuning and E2 PROM used How do you

make PID constant make PID constant
setting? setting?
Known values used Known values used

Execution of auto
tuning

A 4 y

Auto tuning and E2 PROM used

Execution of auto
tuning

E2 PROM backup

'

Create PID constant

Set PID constants in
2
setting ladder. E“PROM backup

initial setting.

Using E2PROM's PID
constant read command,
create sequence program
which reads PID
constants from E2PROM.

A4

Operation )
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6.2 For Use in Normal System Configuration

[ System configuration for program explanation|

(1) System configuration

> @ > =
& o a | 5| E g0 o g
23|z | S| 9] 8|0 23|a|S| g E

o 4 NI = o 4 NJ O
5|98l =28 % 5¢|8|8| = i
z £|C o| &g z E|C o 5
9] o | C 9] ©
o - o (¢]

X00 to X3F
Y40 to Y7F
X00 to X3F
Y40 to Y7F

16 free points
X/Y90 to X/YOF
16 free points
XIY90 to X/YOF

Perform the following intelligent function module switch settings in advance.
* Switch 1 0030+ (CH1: CLEAR)

* Switch 2 Empty

* Switch 3 Empty

* Switch4 Empty

* Switch 5 Empty

(2) Program conditions
The programs are written to read the temperatures measured by the
thermocouple (K type) connected to channel 1.
They include write data error code reading and error code resetting programs.

(a) Contents of initial setting

eUsed channel ... CH1
* CH1 Target Value Setting (SV) ......cccoeeviiiiiiiiiiiec 200
* CH1 Warning1 Mode Setting........ccccoceevvevenicieccie e, UprLmt Input
* CH1 Warning Setting Valuel...........cccccooveveeicee e, 500
« CH1 Upper Limit Setting Limiter............ccccccovvcvveieeenenn. 400
* CH1 Lower Limit Setting Limiter.........ccccooveiiiiiiiiien 0
(b) Devices used by user
+ Set value write command ..........cccocevieiviiinenn e X0
« Auto tuning execution command
(when GX Configurator-TC is not used)..........ccccceevueenen. X1
- E2PROM's PID constant read command
(when GX Configurator-TC is used).........c.cccceevveeevennee. X1
* Error code reset command..........cccoveieiiienniee e, X2
* Operation mode setting command.............cccceevviieeeene X3
» Temperature detection value output (BCD 4 digits) ....... Y50 to Y5F
» Write data error code storage register ..........ccccoevvvennn D50(D150)
» Read temperature detection value storage register ....... D51



6 PROGRAMMING
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6.2.1 Program example using the utility package

(1) Operation of utility package
(a) Initial setting (Refer to Section 5.4)
CH1 Input Range.........ccveevieeiiieeee e "2"
CH1 Target Value Setting (SV)......ccccvvvriiniinienenne "200"
CH1 Warning1 Mode Setting.........ccccoceevivevieecieenee. "UprLmt Input"
CH1 Warning Setting ValueT ...........cccceeeeeeiee e, "500"
CH1 Upper Limit Setting Limiter ............cccocceeveeeneeee. "400"
CH1 Lower Limit Setting Limiter ..........ccccoeeeevveenen. "o"
CH1 Unused Channel Setting..........cccceevvvevveecveenee. "Not Used"
CH2 Unused Channel Setting..........ccccoeeiviivnenene "Not Used"
CH3 Unused Channel Setting..........cccceevvvevveecveenee. "Not Used"

Module infomation
Modue pe:  Temperature Cortiol Module Statl/0 No: 0090
Module modsl name:  QBATCTTEW

Setting tern Setting value

CH1 input range:

CH2 input 1ange: 2

CH3 inpul range: 2

CHE inpul 1ange: H

Contiol paramete setting Conrol paramete seifing

et function setting Alet funetion selting 1

LT seting CT seiting -

Detaik:
Decimal input

Selting 1ange
1143

Make test file End setup Cancel

(b) Auto refresh setting (Refer to Section 5.5)
Data Write Error Code.........cccoceeveeieeiienieeeceee "D50"
CH1 Measured Temperature Value (PV).................. "D51"

T — (=)

Module informatian
Module lype:  Tempersture Conirol Module Start1/0 No 0090
Module model name:  QB4TETTEW
Sating e e Tt O [
wiord count IaltD ]
Wit data error code: 1 i 5 (050
CHI temperature process valle(Fy] 1 1 > (051
CH2 temperaturs process valls(FY] i 1 >
1 1 5
T 7 >
1 1 3
CH2 manipulated vahue(h1¥) 1 i 5
CH3 manipulated vahue(V) 1 1 >
CHA maripulated vauelH) 1 1 3 =
Make text e End selup Cancel

(c) Intelligent function module parameter write (Refer to Section 5.3.3)
Write the parameter values of the intelligent function module to the
programmable controller CPU.

Perform this operation on the parameter setting unit selection screen.
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(d) Execution of auto tuning in monitor/test setting (Refer to Section 5.6)
Auto tuning is executed in the procedure shown on the screen.
CH1 EEPROM Auto Backup

Auto tuning
todule information

hodule type:  Temperature Conlrol Module Start /0 No. 0090

Module model name:  OB4TCTTEW

Setling tem Cunent value Setfing value

1[»

Bt tuning function execution]
In this dialog, the setting pracess of the auto tuning
function can be done.
Please follow the steps 1 to 10 and do the auto tuning
setting

1 Setting the target value
Carfirm the cumrent display value of each channel's
[CH# set valusiSV) setting] and do the sitings:
if necessary
After completing the settings, move the cursor to the
setting tem and click [Eecute test] button

Flash ROM setting Deails
| | Mornitoring

Cannot execute test

‘ | Make test ile

Stop manitor Close

(2) Program example

Turned off in setting mode, turned on in operation mode.

X3 Y9B
I + {yor )
Operation Setting Setting/operation
mode setting  change mode command
command command

E’PROM's PID constant read command
X] Y9B Y%?

| £ A [TOP H9 H3E K1 K1 1
E?PROM's Setting E?PROM
PID change  backup
constant  command command
read
command 2
: ] Reads from E* PROM
FROM H9 H1F K2X100 K1
L
CH1 PID constant ~ the PID coqstants set
read completion flag by auto tunlng.
PID constant read completion
X100
— {TO H9 H3E Ko K1 1
CH1 PID constant
read completion flag
Error code read
X92 X90
— Il MoV D50 D150 |
Write error  Module ready Write data Write data error
flag flag error code code
storage
register

Error reset request

X2
I [sET  v92 1
Error code reset Error reset
command command
Y92 X92
| +F [RST Y92 }
Error reset  Write error Error reset
command  flag command

Temperature process value output

X90 X91
| e [BCD D5t Kavso
Module Setting/operation Read temperature  Temperature
ready flag  mode status detection value detection value

storage register output
(BCD 4 digits)

[END ]
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6.2.2 Program example without using the utility package

Turned off in setting mode, turned on in operation mode.
X3 Y9B
f +F (Y91 J
Operation Setting change Setting/operation
mode setting command mode command
command
Set value write command
X0
— 1 {PLS Mo 1
Set value write
command
MO
—1 {SET M 1
Unused channel setting
wooee :
1| Fqi {10 Y H5D K1 K1 1
Module Hardware
ready error flag
flag
{10 He H7D Ki K1 i
{10 HY HOD Ki K1 1
Setting of input range and alert 1 mode
[ ) :
I rd 11 rd rd L10 He 120 K2 K1 ]
Module Hardware Setting/
ready error flag operation
flag mode
command
——1710 He HOCO K1 K1 i
{SET YoB i
Setting change
command
X0B
—t {RST Y9B 3
Setting change Setting change
completion flag command
{SET M2 1
Setting of alert set value, set value and upper/lower setting limiter
Request to write to E2PROM
B xm .
11 t rd 110 HY H26 K500 K1 1
Module  Hardware Setting/
ready error flag  change
flag completion
flag
{10 He H22 K200 K1 i
{10 HY H37 K400 K1 i
{10 Hg 138 Ko K1 i
{RST Ll i
{RST M2 1
L
*
L e --A
1 {SET Y98 1 H
' E2PROM H
! backup 1
: command :
| 1
| Cancel of request to write to EZPROM \
, X98 ,
| —t {RST Y98 1 I
! E2PROM write E?PROM H
: completion flag backup :
| command 1
| i
| 1
b e e e e e e e e e e e e e e e e e e e e e = = = = = = = = B

* : Needed when registering the set input range, alert setting, set value and others to E2PROM.
Write to E2PROM is not needed when using GX Configurator-TC's initial setting or writing
the input range, alert setting, set value and others using sequence program at power-on.
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Auto tuning execution request

X1 X90 X93 X91
I I +H I [SET  Yo4 ]
Auto tuning  Module Hardware  Setting/ CH1 auto
lexecution ready flag error flag  operation tuning command
command mode status

Auto tuning execution request cancel
X94

| [PLF M3 1
CH1 auto
tuning status

i
I

_|

r
[RST Y94 3
CH1 auto

tuning command

Error code read and error reset request

X92 X90
— | | | {[FROM  H9 Ho D50 K1 1
Write error Module Write data
flag ready flag error code
storage register
X2
It [seT Y92 1
Error code Error reset
reset command command
Y92 X92
— | H frRsT  ve2 ]
Error reset  Write error Error reset
Command  flag Command
Temperature process value read and output
X90 X91
— 1 {FROM H9 HY D51 K1 1
Module Setting/ Read temperature
ready flag  operation detection value
mode status storage register

{BCD D51 Kavso
Read temperature Temperature
detection value detection
storage register value output
(BCD 4 digits)

{END 1
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6.3 For Use on Remote I/O Network

| System configuration used in the program explanation |

(1) System configuration

Remote master station (Network No.1)

MELSEC-Q

Remote 1/O station (Station No.1)

Power

supply
module

Q Q Q Q Power
Sy | T supply
= 1 0 0 module
U L

P

2

1

aNnTrNo~NeD

o-XQ0

o-==<0
4404+~ 0

X100 Y110 X/Y120
to
X10F Y11F X/Y12F

to to

Perform the following intelligent function module switch settings in advance.
* Switch 1 0030+ (CH1: CLEAR)
* Switch2 Empty
* Switch 3 Empty
* Switch4 Empty
* Switch 5 Empty

(2) Program conditions
The temperature measured by the thermocouple (K type) connected to CH1 is
read to the programmable controller CPU of the remote master station.

They include write data error code reading and error code resetting programs.

(@)

(b)

Initial settings

Used channel...........ccooviiiiinii e
* CH1 Target Value Setting (SV) ......cccoevvenieniinene
* CH1 Warning1 Mode Setting.........ccccoeviinieniininnn
* CH1 Warning Setting Valuel...........ccooiiiiiiiien
* CH1 Upper Limit Setting Limiter...............ccoceevenee.
* CH1 Lower Limit Setting Limiter...............ccocecvennee.

Devices used by user

* Set value write command ..........cccccceeveeeiiiciiieeeeen.

+ Auto turning execution command

(when GX Configulator-TC is not used) ..................

. EZPROM'S PID constant read command

(when GX Configulator-TC is used) .........ccccvevuneene
* Error code reset command............ccccceevieiiieniiieeenee
* Operation mode setting command...............cccceu....

» Temperature detection value output

(BCD 4 digitS) -.eeeeeeeeeeeeeeeeeieeeiee e e
» Write data error code storage register ...................

* Read temperature detection value

storage register........cooovevici e

Y30 to Y3F
D50 (W150)

D51 (W151)

POINT

For details on the MELSECNET/H remote I/O network, refer to the Q
Corresponding MELSECNET/H Network System Reference Manual (Remote 1/0

Network).
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6.3.1 Program example using the utility package

(1) Operating GX Developer
(a) Network parameter setting
* Network type
* Head /0O No.
* Network No.

MELSEC-Q

: MNET/H (remote master)

: 0000H
1

* Total number of (slave) stations : 1

* Mode
» Network range assignme

: Online
nt

M station -» R station

td station <- Fi station o

StationMo. b b #

F'Dmls| Start ‘ End

F'Dlnls| Start ‘ End

Points | Start | End

bad
Points ‘ Start End

1

256 | 0100 | O1FF

256 | 0000 | OOFF

256 | 0100 | O1FF

256 | 0000 [ OOFF |~

Stationh o,

M station -> R station

I station <- R station

I station -> B station

I station <- B station =

F'Dimts| Start \ End

Paints | Start | End

Paints \ Start End

7

Paimtsl Start \ End

256 | 0000 | OOFF

256 | 0100 |_OIFF |-

Refresh parameters

Link side PLC side =
Dev. name| Foints Start End Dev. name| Paints Start End  —]
Tranzfer 58 SE 512 0000 OFF| 4= [SE g2 0000| MFF
Tranzfer 54/ 5w 512 0000 O1FF| 4= |54 g2 0000| MFF
Random cyclic |LB - hd
Random cyclic |l [ >
Tranzfer] LB hd 8192 0000 1FFF| 4= [E hd 992 0000| 1FFF
Transfer2 L' - 2192 0000 TFFF| e [ =~ 232 0000 1FFF
Transferd L - 512 0000 OFF| 4 [ =~ 512 0000 mMFF
Transferd Ly - 512 0oog FF| 4= | =~ 512 0000 MFF
Transfers hd - -
Transfelf - = - -
(2) Operating the utility package
(a) Initial setting (Refer to Section 5.4)
CH1 INpUt RaANGE ... "2"
CH1 Target Value Setting (SV) .....ccoveeveeieeieniennn. "200"

CH1 Warning1 Mode Setting .........cccooeoeiiieineeen. "UprLmt Input"

.."500"

CH1 Warning Setting Value1 ....

CH1 Upper Limit Setting Limiter...........cccccceveeeveneenns "400"

CH1 Lower Limit Setting Limiter...........cccccevvnenn. "o"

CH2 Unused Channel Setting ........ccccooeeveeienennnn. "Not Used"
CH3 Unused Channel Setting .........ccccoeeeeevceeecnennns "Not Used"
CH4 Unused Channel Setting..........ccccevveevcieeccnennns "Not Used"

M odule information

Module type:  Temperature Contral Madule Start /0 Ma.: oo2a
Module model name:  QB4TCTT
Setting item Selting value E
CH1 input range 2|
CH2 input range 2
CH3 input range 2
CH4 input range 2

Control parameter setting Control parameter setting

Alert furction setting Alert fumction setting

Other selling Other setling -

Details
Decimal input

Setting range
1-143

Make text file End setup Cancel
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(b) Auto refresh setting (Refer to Section 5.5)

Data Write Error Code..........ooovcvveeeeeiieeeiieeeeee e "W150"
CH1 Measured Temperature Value (PV).................. "W151"
Auto refresh setting Eﬂil@\

Module information
Module tppe:  Temperature Contiol Module Start 170 Mo.: 0oza
Module model name:  QEATCTT

Module side | Module side
Setting item Buffer size Transfer
word count

PLC side =

Transfer Dovice

direction

w/rite: data emor code Kaka]

151

CH1 temperature praocess value[Py’

CHZ temperature process value(PY

[P¥)
(F¥]
CH3 temperature process value[Pt)
CH4 temperature process value(PY)
CH1 manipulated value(MY]
CH2 manipulated value[My]
CH3 manipulated value(bv]
CH4 manipulated value(MY]

|k [ e | [ e e [

ake teut file End setup Cancel

(c) Intelligent function module parameter write (Refer to Section 5.3.3)
The intelligent function module parameters are written to the remote 1/0
station.
Perform this operation on the parameter setting unit selection screen.

(d) Execution of auto tuning in monitor/test setting (Refer to Section 5.6)
Auto tuning is executed in the procedure shown on the screen.
CH1 EEPROM Auto Backup........cccoeiorenieneeeeeee "Yes"

Auto tuning Q‘§|E‘
Module information

Module type:  Temperature Contral Module Start /0 Mav: 0020

Module model name:  GE4TCTT

Setting item Current walue Setting value
[uto tuning funclion execulion]
I this diaing, the selfing process of the auta tuning
function can be done.
Pleaze follow the steps 1 ta 10 and da the auto tuning
setting,

[T

1.Setting the target value
Confim the current display value of each channel's
[CH set value(SY] setting] and do the settings
If necessany.
After completing the settings, move the cursar ta the
setting item and click [Execute test] buttan,

LA ook el O ) ot ol o
Flash ROM zetting Details
| | Muonitoring

Cannot execute test
‘ | ke text file

Stop monitor Close
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(3) Program example

Turned off in setting mode, turned on in operation mode.

X23 Y12B
I FF (v121
E?PROM's PID constant read command
X21 Y12B Y128 "
} HF v 4 {MOV K1 D1
KO
[ZREMFR "J1" K2 K1 H2 H1F D3 K1 M202
ko >——{ZP.REMTO "1t K1 K1 H2 H3E D1 K1 M200
PID constant read completion
D3.0 M202  M203 N
I { | +F {MOV KO D2
KO
K0 —>——ZP.REMTO "J1" K3 K1 H2 H3E D2 K1 M200
Error code read
X122 X120
1 | {MOV w150 D50
Error reset request
X22
i {sET Y122
Y122 X122
} +F [RST Y122
Temperature process value output
X120 X121
} | } [BCD w151 K4Y30
{END

MELSEC-Q

Setting/operation mode
command(Y1) ON

E*PROM's PID constant
read command ON

==

E?PROM's PID constant
read / write completion flag read

==

K write to buffer memory

E*PROM's PID
constant read command off

==

T write to buffer memory

T Error code read

} Error reset command (Y2) ON

Y Error reset command (Y2) OFF

CH1 Temperature process value
BCD output

POINT

They can be written by:

To write the intelligent function module parameters, set the target remote I/O station
from [Online] - [Transfer setup] on GX Developer.

+ Directly connecting GX Developer to the remote I/O station.
» Connecting GX Developer to another device such as a CPU module and
passing through the network.
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6.3.2 Program example without using the utility package

(1) Operation of GX Developer (Network parameter setting)

* Network type : MNET/H (remote master)
* Head I/O No. : 0000H
* Network No. 1
* Total number of (slave) stations 1
* Mode : Online
* Network range assignment
M station -> A station M station <- R station -~
Stationho. hd hd s *
chts| Start | End chts| Start | End chts| Start | End chts| Start End
1 256 | 0100 | OTFF 256 | 0000 | OOFF 256 | 0100 | O1FF 256 | 0000 | OOFF |-l

Refresh parameters

Link. side PLC side: =

Dev. name|  Points Start End Dev. name|  Points Start End  —]
Transfer SB 5B 512 0000 O1FF| 4= |SE 512 00ao0 MFF
Transfer S | 5w 512 0000 OTFF| 4=b |5 512 0000 mMFF
Random cyclic |LR & -
Random cyclic |L'w/ & -
Transferl LB - 152 0000 1FFF| 4= |B - 8132 0oog 1FFF
Transfer2 L = 182 0000 TFFF| 4=k |4/ hd 8192 0oog 1FFF
Transferd L > 512 0000 O1FF| 4= |2 hd 512 0oog O1FF
Transferd LY > 512 0000 O1FF| 4= |7 hd 512 0oog O1FF
Transferd > = -
Transfer® - = - -
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(2) Program example

Remote I/O station operating status check
SB47 ”—|T100 K4 3 Master station baton pass
! ~ status check
SB‘,‘Q "-|T101 K3 Master station data link
f b status check
SW7|0'0 "—|T1 02 K4 3 Remote /O station baton
I \
pass status check
SW7|4-0 "—|T1 03 K3 3 Remote /O station data link
f ~ status check
SW7|8.0 yT104 K3 ) Remote 1/O station parameter
! ~ communication status check
SB20 T100 T101 T102 T103 T104
W +F I v 4 +F +F {mc NO M100  J{Master module status check
fP,s  m101 ]
NO__M100
M101 X120
f { } {SET M102 7§
Turned off in setting mode, turned on in operation mode.
XZIS YlEI,B M;?Z (y121 Setting/operation mode
command(Y1) ON
Set value write command
X20 M102
} | } {PLS MO T set value write command ON
MO
[ [SET M1 1
Unused channel setting
M1 X120 X123 .
— fFvov k1 oo ke JEER R
KO
M200
sl K1
M202
| K2
FKO —)—[ZP.REMTO "J1" K1 K1 H2 H5D Do K1 M200 ]
FK1 %—[ZP.REMTO "J1" K1 K1 H2 H7D D1 K1 M202 } Write to buffer memory
k2 >——{7P.REMTO "1 K1 K1 H2 HOD D2 K1 M204
Setting of input range and alert 1 mode
M1 M2 X120 X123 X121
| £ ]} £ W {MOVP K2 D3 T CH1 Input range setting
{MOVP K1 D4 THcH1 Alert 1 mode setting
KO >
M206
— } K1
M208  M209 Setting change command
— } {[SET  Y12B ](YB) ON
X12B Setting change command
— } {RST  v12B ] (YB) OFF
{SET M2 1
IKo  —>——zP.REMTO " K2 K1 H2 H20 D3 K1 M206 ]
Write to buffer memory
K1~ >——{7P.REMTO "1 K2 K1 H2 HOCO D4 K1 M208
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Setting of alert set value, set value and upper/iower setting limiter

Request to write to E2PROM

Mi'z X|1 I20 X123 X}2B
1T

} H——iF {MOV K500 D5 T CH1 Warning setting value 1
MOV K200 D6 T CH1 Target value setting
[MOV K400 D7 T CH1 Upper limit setting limiter
{MOV Ko D8 T CH1 Lower limit setting limiter
K 2>
v210
—i1 K1 >
M212
—{F K
M214
i K >
M216  M217
L iy 4 {RsT M1 ]
%
{SET Y128 ] E*PROM backup command(Y8) ON
{RST M2 i
Ko ~>—— ZPREMTO "J1" K3 K1 H2 H26 D5 K1 M210  }
tK1  >————{ ZP.REMTO "t K3 K1 H2 H22 D6 K1 M212
Write to buffer memory
tke >——}1 ZP.REMTO "1t K3 K1 H2 H37 D7 K1 M214
k3 >/ ZP.REMTO "J1" K3 K1 H2 H38 D8 K1 M216 "

Cancel of request to writer to E2PRCOM
X128
I {RST Y128  J E*PROM backup command(Y8) OFF

Auto tuning execution request
M21 X120 X123 X1
I I} iy 4 |
[ LI} Z4 1

21
I {SET Y124  } CH1 Auto tuning command(Y4) ON

Auto tuning execution request cancel
X1 ‘24
I

{PLF M3 X
M3
— {RST Y124  J CH1 Auto tuning command(Y4) OFF
Error code read and error reset request
X122 X120
—— - zP.REMFR it K4 K1 H2 HO D50 K1 M218  J Error code read
X22
#t {SET Y122 } Error reset command(Y2) ON
Y122 X122
F Ny {RST Y122 7} Error reset command(Y2) OFF
Temperature process value read and output
X120 X121
p— ZREMFR  "JI" K5 K1 H2 Hg D51 K1 M220  } CH1 Temperature process value read
M2l20 M?}i“ rBCD DSt Kav3o 7 CH1 Temperature process value
I E4i L BCD output
[MCR NO 3
[END 3

*: Needed when registering the set input range, alert setting, set value and others to E*PROM.
Write to E2PROM is not needed when using GX Configurator-TC's initial setting or writing
the input range, alert setting, set value and others using sequence program at power-on.
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7 ONLINE MODULE CHANGE

When changing a module online, carefully read the QCPU User's Manual (Hardware
Design, Maintenance and Inspection), section 12.4.1 "Online module change".

This chapter describes the specifications of an online module change.

(1) Perform an online module change by operating GX Developer.

(2) When you want to continue the pre-change operation with the new module after
an online module change, save/restore the buffer memory contents.

POINT

(1) Perform an online module change after making sure that the system outside the
programmable controller will not malfunction.

(2) To prevent an electric shock and malfunction of operating modules, provide
means such as switches for powering off each of the external power supply and
external devices connected to the module to be replaced online.

(3) After the module becomes faulty, the data may not be saved properly.
Therefore, prerecord the data to be saved (the whole buffer memory contents
that can be written, see Section 3.5.1).

(4) It is recommended to perform an online module change in the actual system in
advance to ensure that it would not affect the other modules by checking the
following:

» Means of cutting off the connection to external devices and its configuration
are correct.
» Switching ON/OFF does not bring any undesirable effect.

(5) Do not install/remove the module to/from the base unit, or the terminal block
to/from the module more than 50 times after the first use of the product. (IEC
61131-2 compliant)

Failure to do so may cause malfunction.
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7.1 Online Module Change Conditions

The programmable controller CPU, MELSECNET/H remote 1/0O module, Q64TC, GX
Developer and base unit given below are needed to perform an online module change.

(1)

(2)

)

(4)

()

Programmable controller CPU

The Process CPU is required.

For precautions for multiple CPU system configuration, refer to the QCPU User's
Manual (Multiple CPU System).

MELSECNET/H remote I/O module
The module of function version D or later is necessary.

Q64TC

The module of function version C or later is necessary.

GX Developer

GX Developer of Version 7.10L or later is necessary.

GX Developer of Version 8.18U or later is required to perform an online module
change on the remote I/O station.

Base unit

1) When the slim type main base unit (Q3__ISB) is used, an online module
change cannot be performed.

2) When the power supply module unnecessary type extension base unit
(Q5_1B) is used, online module change cannot be performed for the modules
on all the base units connected.
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7.2 Online Module Change Operations

MELSEC-Q

The following gives the operations performed for an online module change.

Programmable controller CPU operation
O: Executed X : Not executed

(Intelligent function module

FROM/TO GX Configurator (User operation) * 3 .
. . . operation)
X/Y refresh | instruction | Device test | Initial setting | Monitor/
*1 parameter test
(1) Operation stop
Turn OFF all Y signals that f :
were turned ON by a Module is operating as usual.
) ) ) X ) sequence program. l
(2) Dismounting of module X
Module stops operating.
Operate GX Developer to start « RUN LED turns off.
an online module change.
Click the [Execution] button
of GX Deyeloper to make the
% % % « % module d|smointable.
Dismount the corresponding
module.
(3) Mounting of new module
| Mount a new module.
v
X/Y refresh resumes and
the module starts.
) *RUN LED tumns on.
After mounting the module, « Default operation
click the [Execution] button (X0 remains OFF)

o X X O X of GX Developer. When there are initial setting
parameters, operation is
performed according to the initial
setting parameters at this point.

Operation check before control start
(4) Operation check
Click the [Cancel] button of
GX Developer to leave the
online mode.
Conduct an operation test on
the new module using
"Device test" of GX Developer v
or "Monitor/test" of | Modul " "
GX Configurator. ,| Module operates according
O X O X O 9 '| to test operation *2
J Operation check completed
(5) Resumption of control v
X0 (Module Ready) turns ON.
Operate GX Developer to
resume the online module ¥| Start is made when X0 turns
change mode, and click the from OFF to ON.
O O @) X @) Execution of button to resume Operation is performed
control. according to the initial setting
sequence.*2

% 1: Access to the intelligent function module device (UC\GLO) is included.
% 2: In the absence of the operation marked * 2, the operation of the intelligent function module is the operation performed prior to that.
* 3: The item numbers (1) to (5) correspond to the operation step numbers of "Section 7.3 Online module change procedure”.
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7.3 Online Module Change Procedure

MELSEC-Q

The online module change procedure is explained separately for the case where GX
Configurator-TC was used for initial setting and for the case where a sequence
program was used for initial setting.

7.3.1 GX Configurator-TC was used for initial setting

(1) Operation stop

(@) Turn off the following output signals to stop module operation.

Device No. Signal name
Yn1 Setting/operation mode command
Yn8 E’PROM backup command
Yn9 Default setting registration command
YnB Setting change command

POINT

status (Xn1) is off.

Control may not stop if only the setting/operation mode command (Yn1) is turned off.
To stop control without fail, set the PID continuation flag (buffer memory address:
A9H) for 0 (stop) and turn off the setting/operation mode command (Yn1).

To confirm that control has stopped, make sure that the setting/operation mode

Bit device
Device

Close

[v&

El

FORCEON | FORCEOFF | Toogleforcs |

Word device/buffer memary

Hide histary

¥ Device ”

Setting walue

Address

£ Buffer memary Module start /0 [Hex)

=

Program

Erecution histary

|pEC ] [16bitinteger

Device

| Setting condition |

OB
AE]
B
W1

Force OFF
Force OFF
Force OFF
Force OFF

=] sl

Label reference program

[

|

==
Clear
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(2) Dismounting of module

(@)

(b)

(c)

After choosing [Diagnosis] - [Online module change] on GX Developer to
enter the "Online module change" mode, double-click the module to be
changed online to display the "Online module change" screen.

System Monitor E|
Installed status Base
il 1 2 3 i Base Module
tasterPLC-> D D v Main base
-
Pawe (64T ||Likmo| Unmaf Unmal Uineo) D D
rsu CTT [lunti |unti |unti [unti B N -
Pl 16pt g |[na [ng  [ng
Q25PHCRL N N -
e
|
[
|
Parameter status tode
1/0 Address 0 |10 | 20| 30 ) 40 " System monitor
1] 1 2 3 4 £ Online module change
Powe| Intelli |None (None (Hone | Mone
rsu | Q2BPHCPU  |gent
pply 16pt |16pt |16pt [16pt |16pt
Status é
. Module system emor todule eror |:| Module warning
. Module change Close
H " H "
Click the "Execution" button to enable a module change.
Qnline module change E‘
Operation Target module:

= Module change execution 140 address 008H

. e Maodule name QE4TCTT
Installation confimation

Status

Module cantral restart )
Change module selection completed

Status/Guidance

Please tumn off ' signal of the changed module when pou change the

intelligent function madule

Cancel |

If the following error screen appears, click the "OK" button and perform the
operation in (2)(c) and later.

MELSOFT series GX Developer

i The target module didn't respond
The task iz advanced to the installation confirmation.

After confirming that the "RUN" LED of the module has turned off,
disconnect the external wiring and dismount the module.

POINT

(1) If you have removed the wiring together with the terminal block, the temperature
measurement values may vary within the accuracy range due to the error of the
specific cold junction temperature compensation resistor. (Q64TCTT,
Q64TCTTBW only)

(2) Always dismount the module. If mounting confirmation is made without the
module being dismounted, the module will not start properly and the "RUN" LED
will not be lit.

7-5
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(3) Mounting of new module

(@)

(b)

Mount a new module to the same slot and connect the external wiring.

After mounting the module, click the [Execution] button and make sure that
the "RUN" LED is lit. Module Ready Flag (X0) remains OFF.

Online module change [z\
Operation Target module
1/0 addiess 000H

OE4TCTT

Module change execution

o ) . M odule name
Installation confimation

Status

Module contral restart .
Changing madule

Status/Guidance

The module can be exchanged.

Please press the Execute button after installing a new module.

i Ewecution I

Cancel

(4) Operation check

(@)

(b)

To make an operation check, click the [Cancel] button to cancel control
resumption.

Online module change f'5_<\

Operation Target module
1/0 addiess 000H

OE4TCTT

Module change execution

) . M odule name
Installation confimation

Status

% Module control restart .
Change module installation completion

Status/Guidance
The controls such as 140, FROM/TO instruction executions,

and automatic refresh far the installed madule are restarted.
Please confirm the parameter setting and wiing, ete. and exectte

i Ewecution I

Cancel |

Click the [OK] button to leave the "Online module change" mode.

MELSOFET series GX Developer,

i The online module change mode is stopped.
. ) Even if the stop is executed,

the online module change mode on the PLC side is not cancelled.

Please execute the online module change and restart the contral of the module again.
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Click the [Close] button to close the System monitor screen.

System Monitor,

Installed status

. Module change

[0]J1JzTlzT1
MasterPLC> - - - - -
Powe Unmo|Unmo) Unmo| Unmg
rsu unti - |unti - |unti - |unti
pply ng |ng |ng |ng
QZ5PHCPU
Farameter status
I/Obddiess | 0 [ 1020 ] 30 [ 40
0 1 4
Powe Mone |None | None (Mone
rsu | QZEPHCRU
pply 1Bpt |16pt [16pt |16pt
Status
. Module system ermor @ Module ermor D Module warning

[ s
[ oo

Base
Base Module

& Main hase

a0

I
O [
o9 e oaa

Mode
" System monitor

* Online module change

MELSEC-Q

£

Detailed inf. of power supply.

Close

Before resuming control, check the Q64TC for the following items. If any
fault is found, refer to Chapter 8 and take corrective action.
1) The RUN LED is on.
2) The ERR. LED is off.
3) The write error flag (Xn2) is off.

4) The hardware error flag (Xn3) is off.
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(5) Resumption of control

(a) After choosing [Diagnosis] - [Online module change] on GX Developer to
redisplay the "Online module change" screen, click the [Execution] button to
resume control. The FROM/TO instruction for the module resumes.

Online module change ﬁ‘

Operation Target module

Module change execution 140 address ooH

o . _— Module name OE4TCTT
* ! Installation confimation

Status

Module contral restart .
Changing madule

Status/Guidance

The module can be exchanged.

Please press the Execute button after installing a new module.

i Ewecution I Cancel |

(b)  The "Online module change completed" screen appears.

MELSOFT series GX Developer  [X]

.
\l‘) Online module change completed.
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7.3.2 Sequence program was used for initial setting

(1) Conversion disable

(@) Turn off the following output signals to stop module operation.

Device No. Signal name
Yn1 Setting/operation mode command
Yn8 E’PROM backup command
Yn9 Default setting registration command
YnB Setting change command

POINT

Control may not stop if only the setting/operation mode command (Yn1) is turned off.
To stop control without fail, set the PID continuation flag (buffer memory address:
A9H) for 0 (stop) and turn off the setting/operation mode command (Yn1).

To confirm that control has stopped, make sure that the setting/operation mode
status (Xn1) is off.

Device test E]
Bit device
Device Close
E &
Hide history
FORCEON | FORCEOFF | Toggleforse || |
Word device/buffer memary
¥ Device ” j

£ Buffer memary Module start /0 [Hex)

Address

Setting walue

[pEC ~| [16bitinteger  v| Set
Program

Label reference program

Erecution histary

Device | Setting condition |
OB Force OFF
AE] Force OFF
B Force OFF
W1 Force OFF
Clear

(b) If the buffer memory contents to be saved are not yet prerecorded, choose
"Online" - "Monitor" - " on GX Developer to monitor the buffer memory and
record the values.

POINT

If a CPU continuation error (e.g. SP. UNIT DOWN, UNIT VERIFY ERR.) has
occurred due to the fault of the module to be changed, the buffer memory contents
cannot be saved.
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(2) Dismounting of module

(a) After choosing [Diagnosis] - [Online module change] on GX Developer to
enter the "Online module change" mode, double-click the module to be
changed online to display the "Online module change" screen.

System Monitor, rg\
Irstalled status Base
i 7 2 3 1 Base Module
MasterPLC- - D D &+ Main base
[
Powe [ E4T|| Linmaf Unmaf Linmal U nmof D D
rsu CTT funti |unti [unti |unti E N -
pRly 16pt [na |ng [ng  |ma
25PHCPU N W -
N W
| [N
N W
N W
Parameter status Mode
140 Address 0 [10[20] 30140 " Spstem manitor
i 1 2 3 4 + Online module change
Fowe Intelli | Hone |Mone | None | Mone
rsu | Q25PHCPU  |gent |
poly 1Bpt [16pt |1Ept 16pt |16t |
Status |
. Module system ermor @ Module ermor D Module warning |
B HModule change Close |

(b) Click the "Execution" button to enable a module change.

Online module change rz‘
Operation Target module:

= Module change execution 140 address 008H

. e Maodule name QE4TCTT
Installation confimation

Status

Module cantral restart )
Change module selection completed

Status/Guidance

Please tumn off ' signal of the changed module when pou change the

intelligent function madule

{"Eueciiion Cancel |

If the following error screen appears, click the [OK] button, dismount the
module as-is, and mount a new module.

MELSOQET series GX Developer

i The target module didn't respond
The tazk is advanced to the installation contirmation,
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(c) After confirming that the "RUN" LED of the module has turned off,
disconnect the external wiring and dismount the module.

POINT

(1) If you have removed the wiring together with the terminal block, the temperature
measurement values may vary within the accuracy range due to the error of the
specific cold junction temperature compensation resistor. (Q64TCTT,
Q64TCTTBW only)

(2) Always dismount the module. If mounting confirmation is made without the
module being dismounted, the module will not start properly and the "RUN" LED
will not be lit.

(3) Mounting of new module
(@) Mount a new module to the same slot and connect the external wiring.

(b) After mounting the module, click the [Execution] button and make sure that
the "RUN" LED is lit. Module Ready Flag (X0) remains OFF.

Online module change @

Operation Target module

Module change execution 140 address ooH

o . _— Module name OE4TCTT
* ! Installation confimation

Status

Module contral restart .
Changing madule

Status/Guidance

The module can be exchanged.
Please press the Execute button after installing a new module.

i Ewecution I Cancel
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(4) Operation check

(@) To make an operation check, click the [Cancel] button to cancel control
resumption.

Online module change El

Operation

Target module

Module change execution 0 mifiiss D00H
. N Module name QB4TCTT
Installation confirmation
Status

1+ Module control restart . . .
Change maodule installation completion

Status/Guidance

The controls such a3 /0. FROM/TO instruction executions,
and automatic refresh for the installed module are restarted
Please confirm the parameter setting and wiring, etc. and execute.

i Ewecution Cancel |

(b) Click the [OK] button to leave the "Online module change" mode.

MELSOFT series GX Developer

o The online module change maode is stopped.
Q) Even if the stop is cxeruted,

the online module change mode on the PLC side is not cancelled.

Please execute the online module change and restart the contral of the module again.

(c) Click the [Close] button to close the System monitor screen.

System Monitor,

£

(d)

(e)

Installed status Base
[0 7 3 3 T Base Module
MasterPLC> N [ [ & Mainhbase
i
Powe Unimo| Unme) Urmo| Unmg D D
rsu unti |unti - funtiunti H N
pply ng |ng |ng |ng
Q25PHCPU N N
N N
H N
1 ==
Ooar-
Parameter status Mode
IMDAddess | 0 [10]20 [ 3040 " System maritor
0 1 2 3 4 {* Online madule change
Powe Mone |Mone | None (Mone
rsu | Q25PHCRU |
pply 1Bpt |1Bpt [16pt [16pt |
Status |
. Module system eror @ Module enar D Module warning Detailed inf. of pawer supply. |
B HModule change Close |

Choose "Online" - "Debug" - "Device test" on GX Developer to set the
prerecorded values to the buffer memory.

To back up the data on the E2PROM, turn the E2PROM backup command
(Yn8) from OFF to ON to write the buffer memory contents to the E’PROM.
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(f)

(9)
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Before resuming control, check the Q64TC for the following items. If any
fault is found, refer to Chapter 8 and take corrective action.

1) The RUN LED is on.

2) The ERR. LED is off.

3) The write error flag (Xn2) is off.

4) The hardware error flag (Xn3) is off.

Since the new module is in a default status, it must be initialized by a
sequence program after control resumption.
Before performing initialization, check whether the contents of the
initialization program are correct or not.
1) Normal system configuration
The sequence program should perform initialization on the leading
edge of Module Ready Flag (X9) of the Q64TC.
When control resumption is executed, Module Ready Flag (X0) turns
ON and initialization is performed. (If the sequence program performs
initialization only one scan after RUN, initialization is not performed.)
2)  When used on remote I/O network
Insert a user device that will execute initialization at any timing
(initialization request signal) into the sequence program. After control
resumption, turn ON the initialization request signal to perform
initialization. (If the sequence program performs initialization only one
scan after a data link start of the remote 1/0 network, initialization is not
performed.)

(5) Resumption of control

(@)

(b)

After choosing [Diagnosis] - [Online module change] on GX Developer to
redisplay the "Online module change" screen, click the [Execution] button to
resume control. The FROM/TO instruction for the module resumes.

Online module change E\
Operation Target module

Module change execution 140 address ooH

. s Module name OE4TCTT
Installation confimation

Status

% Module control restart .
Change module installation completion

Status/Guidance
The controls such as 140, FROM/TO instruction executions,

and automatic refresh far the installed madule are restarted.
Please confirm the parameter setting and wiing, ete. and exectte

i Ewecution I Cancel |

The "Online module change completed" screen appears.

MELSOFT series GX Developer (]

.
\]:) Online module change completed,
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7.4 Precautions for Online Module Change

The following are the precautions for online module change.

(1) Always perform an online module change in the correct procedure. A failure to do
S0 can cause a malfunction or failure.

(2) If you resume control after setting the prerecorded values to the buffer memory of
the new module after an online module change, control cannot be resumed in the
same control status since the manipulated values (MV) (buffer memory
addresses: DH to 10H) are cleared once at the point when control was stopped.

(3) If an alarm occurred before an online module change, the same alarm will not
always occur at the resumption of control. For example, when a standby upper-
limit alarm has been set, a standby status will be established and no alarm occur
at the resumption of control after an online module change if the alarm occurred
before the online module change.
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8.1 Error Code List

The error code of the Q64TC is stored into address 0 of the buffer memory.
The error code is stored into the lower 3 bits of address 0 and the error-detected buffer
memory address into the upper 12 bits.

b15 to b4 b2 to b0

ol LT TP X T ]
N J

t* Error code

» Error occurrence address

Table 8.1 Error Code List

Error Cause Error-time operation Corrective action
code

* A value other than 0 * The written data is held as is. » Make error reset (Yn2 : ON).

2 was written to the « If the data was written to more than one write area, the * Delete the program for performing write
reserved area. buffer address where the error was detected first is to the reserved area.
retained.

» Write to the area write- | « The written data is held as is. » Make error rest in the following
enabled in the setting |« If the data was written to more than one write area, the procedure:
mode only*1 was lowest address of the buffer memory where the error was | 1) Choose the setting mode.
performed in the detected is retained. 2) Set a correct value.

3 operation mode*2. 3) Make error reset (Yn2: ON).
* When changing from the operation
mode to the setting mode, make sure
that the PID continuation flag (A9H) is 0
and turn off Yn1.

+ Data outside the * The written data is held as is. + Set data within the range.
setting range was « If the temperature, time or % setting is beyond the upper
written. or lower limit value, the upper/lower limit value is used to

4 exercise control.
« If the data outside the range was written to more than one
write area, the lowest address of the buffer memory
where the error was detected is retained.

* The setting of the * The written data is held as is. » Make setting so that the upper limit
upper/lower output * The upper and lower limit values that may be set are used | value is greater than the lower limit
limiter or upper/lower to exercise control. value.

5 setting limiter is illegal. | » The error occurrence address is stored into buffer
memory address 0.
« If the data was written to more than one write area, the
lowest address of the buffer memory where the error was
detected is retained.

* The set value was * The written data is ignored. + After making error reset (Yn2: ON),

changed during default | + Any set value cannot be changed until error reset is change the set value.
6 setting registration. made.
« If another write error occurs, the buffer memory address
data does not change.

*1: The following areas are write-enabled in the setting mode only:
* Input range (20w, 40+, 60+, 80H)
* Alert 1 to 4 mode setting (COx to C3+, DOH to D3+, EOH to E3H, FOH to F3H)
*2: The system is in the operation mode when:
*Yn1 or Xn1is ON; or
*Yn1 has tumed from ON to OFF and the PID continuation flag (A9+) is 1.
*3: If errors occurs in the Warning 1 mode setting (COx) and Warning 2 mode setting (C1+) for CH1, the lower address number "COH" is
stored in b0 to b15 of the buffer memory address 0.

8-1 8-1
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REMARK

1) The error code "4" is stored if data outside the setting range is written to the input
range area or alert mode setting area in the setting mode.
If you switch the setting mode to the operation mode without making error reset,
the error code changes to "3".
In this case, perform the error processing of the error code "3".

2) The errors have the following priorities.
If a higher-priority error occurs during occurrence of a lower-priority error, the
error code and error occurrence address of the lower-priority error is overwritten
by those of the higher-priority error.

[Priority]
64— 1e—54—2/4 For the same priority level, the lower

Higher Lower error address takes precedence.

8.2 Processing Performed by Q64TC at Error Occurrence

The Q64TC performs processing as explained below if an error occurs in the Q64TC/
programmable controller CPU or when the programmable controller CPU is switched
from RUN to STOP.

Status Processing
Control output setting for CPU sto|
P 9 P CLEAR HOLD
error
PID continuation flag Stop Continue Stop Continue
Operation is continued Operation is continued
When programmable controller CPU is |In accordance with P . |In accordance with P )
. ) and external output is . and external output is
switched from RUN to STOP stop mode setting ) stop mode setting )
provided. provided.
. . . Operation is continued
At programmable controller CPU stop  [Operation is stopped and external output is In accordance with )
. and external output is
error occurrence turned off. stop mode setting )
provided.
At Q64TC write error occurrence In accordance with operation to be performed at error in Table 8.1 Error code list
At Q64 TC hardware error occurrence  |Depending on hardware error condition
During programmable controller CPU
resetg prog Module itself becomes inoperative and external output is not provided.

@D ANGER ¢ Be extremely careful when setting the PID continuation flag which controls the
external output.
¢ Abnormal output may be provided due to a failure of an output element or its internal

circuit.
Install an external monitoring circuit for the output signals which may lead to serious

accidents.
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8.3 If the RUN LED Has Flickered or Turned Off
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Check item

Corrective action

Is 5VDC supplied?

* Check the power supply module.
* Load the module securely.

Is the sum of current capacities of the modules
loaded on the base unit equal to or less than
the current capacity of the power supply
module?

Make the sum of current capacities of the
modules loaded on the base unit equal to or
less than the current capacity of the power
supply module.

Has a watchdog timer error occurred?

* Reset the programmable controller CPU or
power it on again.
» Change the Q64TC.

Is a module change enabled during an online
module change?

Refer to Chapter 7 and take corrective action.

8.4 If the ERR. LED Has Turned On or Flickered

(1) If turned on

Check item

Corrective action

Is the cold junction temperature compensation
resistor disconnected?

» Connect the cold junction temperature
compensation resistor.

* Q64TC hardware fault.
Please consult your sales representative.

(2) If flickered

Check item

Corrective action

Has a write data error occurred?

» Check the error code list in Section 8.1 and
correct the sequence program.

8.5 If the ALM LED Has Turned On or Flickered

(1) Ifturned on

Check item

Corrective action

Has the alert occurrence flag (XC to XF)
turned on?

*» Check the buffer memory address 5H to 8H
and take action for the alert that occurred.

(2) If flickered

Check item

Corrective action

Is the process value beyond the measured
temperature range specified for the input
range?

» Change the input range setting to the
operating temperature range setting.

Is there any channel where a temperature
sensor is not connected?

+ Set the channel where a temperature sensor
is not connected as unused to the buffer
memory addresses 3DH, 5DH, 7DH, and
9DH.

Has a loop disconnection been detected?

» Check for a load disconnection, external
operation device fault, sensor disconnector
or the like.

8-3
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8.6 If the Module Ready Flag (Xn0) Does Not Turn ON
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Check item

Corrective action

Has a watchdog timer error occurred?

* Reset the programmable controller CPU or
power it on again.
» Change the Q64TC.

Has an error occurred in the programmable
controller?

* Refer to the used programmable controller
CPU User's Manual and take corrective
action.

8.7 If the Write Error Flag (Xn2) Has Turned ON

Check item

Corrective action

Has a write data error occurred?

*» Check the error code list in Section 8.1 and
correct the sequence program.

8.8 If the Hardware Error Flag (Xn3) Has Turned ON

Check item

Corrective action

Is the cold junction temperature compensation
resistor disconnected?

» Connect the cold junction temperature
compensation resistor.

* Q64TC hardware fault.
Please consult your sales representative.

8.9 If the Auto Tuning Does Not Start (If the Auto Tuning Status Flag (Xn4 to Xn7) Does Not

Turn ON)

Check item

Corrective action

Are start conditions for auto tuning met?

* Check whether the all conditions are met
with referring to Section 3.2.1 (2) (a).

Has auto tuning been completed abnormally?

» Check whether the auto tuning has
completed abnormally with referring to
Section 3.2.1 (2) (d).
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8.10 If the Auto Tuning Is Not Completed (If the Auto Tuning Status Flag (Xn4 to Xn7)
Remains ON and Does Not Turn OFF)

Check item

Corrective action

Is the E2PROM's PID constant read/write flag
(buffer memory address: 1FH) set to 1 (ON)?

* Set 0 (OFF) to the Automatic backup setting
after auto tuning of PID constants (buffer
memory address: 3FH, 5FH, 7FH, 9FH), and
turn OFF the E°PROM's PID constant
read/write flag (buffer memory address:
1FH).

Is the E2PROM's PID constant read command
(buffer memory address: 3EH, 5EH, 7EH, 9EH)
set to 1 (With command)?

« Set the EPROM's PID constant read
command (buffer memory address: 3EH,
5EH, 7EH, 9EH) to 0 (Without command).

Is the set value (SV) set correctly? (Does the
manipulated value (MV) remain 0 % since the
set value (SV) is small?)

« Set arbitrary control value to the set value
(SV).

8.11 If the Alert Occurrence Flag (XnC to XnF) Has Turned ON

Check item

Corrective action

Is the measured temperature error/alert set
value beyond the range?

Is a disconnection detected?

*» Check the buffer memory address 5H to 8H
and take action for the alert that occurred.
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8.12 Checking the Q64TC Status by System Monitoring of GX Developer

Choosing the detailed information of the Q64TC in system monitoring of GX Developer
allows you to check the error codes and LED lit-up states.

(1) Operating GX Developer
[Diagnostics] — [System monitor] — "Select Q64TC" —
| Module Detailed Information |

(2) Module Detail Information

(a) Checking the function version
The function version of the Q64 TC is displayed in the product information
field.

050710000000000-C
Function version
(b) Checking the error code

An error code stored in lower bits 0 to 2 in buffer memory address 0
(Un\GO) of the Q64 TC is displayed in Present Error field.

(When the button is pressed, the contents displayed in the

Present Error field are displayed in the No. 1 field.)

Module’s Detailed|Information EJ
Module
Module Mame GE4TCTT Product information 05071 0000000000 -
1/0 Address 1}

Implementation Position Main Base DSlot

Module Information

Module access Puassible 140 Clear / Hold Settings
Status of External Power Supply - Moize Filker Setting
Fuse Status Input Type
Status of 1/0 Address Yerify Agree Remate password setting status -
Emor Display

Display format
Lo L Erotode] PrasentEnor Mo Emor

' HEX " DEC

Errar History
The display sequence of the emnor history is from the oldest emor.
The latest emar iz displaved in the line as under.

Hw Information. " Bhap monitor § Close
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Madule

Module Name QE4TCTT Product information 050710000000000 - C

HAW LED Information HAW S/ |nformation

Display format
* HEX © DEC

Item Walue Itenm Value Iten Value

lten

Value

RUN aooo

HOLD/CLR

oooo

DATA EER aoog H/W ERR oooo

CH1 RIM annn CH3 RITN 0ooa

CHl ALML aooo CH3 ALML 0ooo

CH1 ALMZ oooo CH3 ALMZ aoao

CH1 ALM3 annn CH3 ALM3 0ooa

CH1 ALM4 aooo CH3 ALMA oooa

CHl LB& aooo CH3 LEL 0ooo

CH1 HE& oooo CH3 HEA aoao

CHz RIM annn CH4 RITN 0ooa

CHZ ALML Qooo CHd ALML 0ooo

CHZ ALMZ aooo CH4 ALMZ oooo

CH2Z ALM3 oooo CH4 ALM3 aoao

CHZ ALM4 annn CH4 ALMA 0ooa

CHZ LB4 aooo CH4 LEL 0ooo

CHz HEBA aooo CH4 HEA oooo

| Stap monitar |

Close

(@) Hardware LED information

MELSEC-Q

(3) H/W Information (When using GX Developer Version 6 or later)

The hardware LED information gives the following information.

ltem Condition on which value turns to 1 Item Condition on which value turns to 1
RUN Same as the one of the actual RUN LED — —
DATA ERR [At write data error occurrence H/W ERR At hardware error occurrence
CH1 RUN  [When CH1 PID control is exercised CH3 RUN  [When CH3 PID control is exercised
CH1 ALM1 |When CH1 alert 1is on CH3 ALM1  [When CH3 alert 1 is on
CH1 ALM2 |When CH1 alert 2 is on CH3 ALM2  |When CH3 alert 2 is on
CH1 ALM3 |When CH1 alert 3is on CH3 ALM3 [When CH3 alert 3 is on
CH1 ALM4 |When CH1 alert 4 is on CH3 ALM4  |When CH3 alert 4 is on
CH1 LBA When CH1 loop disconnection is detected CH3 LBA When CH3 loop disconnection is detected
CH1 HBA* |When CH1 heater disconnection is detected |CH3 HBA* |When CH3 heater disconnection is detected
CH2 RUN  [When CH2 PID control is exercised CH4RUN When CH4 PID control is exercised
CH2 ALM1 |When CH2 alert 1 is on CH4 ALM1  |When CH4 alert 1 is on
CH2 ALM2 |When CH2 alert 2 is on CH4 ALM2 [When CH4 alert 2 is on
CH2 ALM3 |When CH2 alert 3 is on CH4 ALM3  |When CH4 alert 3 is on
CH2 ALM4 |When CH2 alert 4 is on CH4 ALM4  [When CH4 alert 4 is on
CH2 LBA When CH2 loop disconnection is detected CH4 LBA When CH4 loop disconnection is detected
CH2 HBA* |When CH2 heater disconnection is detected |CH4 HBA* |When CH4 heater disconnection is detected

*: Only when the Q64TCTTBW/Q64TCRTBW is used

(b) Hardware switch information
Shows the intelligent function module switch 1 setting states.
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(4) H/W Information (When using GX Developer Version 5 or earlier)

HA# Information
HAw LED Infarmation HAw S Infarmation
No | Mounting No | Paramater No | Mounting No | Paramater
1 [ooo1<4=T) | |1 |s000 «+-2) 1 [0000 +4)
2 |oooo «3)
Display format
" HE><§ " DEC ‘ Stop manitor Cloze
1) Actual LED information
b15 b3 b0
T |
HBA J
ALM
ERR
RUN
8-8
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2) LED1 information

b15

MELSEC-Q

b0

bit Condition on which bit turns on bit Condition on which bit turns on
b0 When CH2 heater disconnection is detected® b8 When CH1 loop disconnection is detected
b1 When CH2 loop disconnection is detected b9 When CH1 alert 4 is on

b2 When CH2 alert 4 is on b10 When CH1 alert 3 is on

b3 When CH2 alert 3 is on b11 When CH1 alert 2 is on

b4 When CH2 alert 2 is on b12 When CH1 alert 1 is on

b5 When CH2 alert 1 is on b13 When CH1 PID control is exercised

b6 When CH2 PID control is exercised b14 At write data error occurrence

b7 When CH1 heater disconnection is detected” b15 Same as the one of the actual RUN LED

*: Only when the Q64TCTTBW/Q64TCRTBW is used

3) LED2 information

b15

b0

bit Condition on which bit turns on bit Condition on which bit turns on
b0 When CH4 heater disconnection is detected” b8 When CH3 loop disconnection is detected
b1 When CH4 loop disconnection is detected b9 When CH3 alert 4 is on

b2 When CH4 alert 4 is on b10 When CH3 alert 3 is on

b3 When CH4 alert 3 is on b11 When CH3 alert 2 is on

b4 When CH4 alert 2 is on b12 When CH3 alert 1 is on

b5 When CH4 alert 1 is on b13 When CH3 PID control is exercised

b6 When CH4 PID control is exercised b14 At hardware error occurrence

b7 When CHS3 heater disconnection is detected” b15 Unused

*: Only when the Q64TCTTBW/Q64TCRTBW is used

4) Switch information
Shows the intelligent function module switch 1 setting states.
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Appendix 1 External Dimension Diagram
(1) Q64TCTT
)
s
NV
nn —
J ‘ QBATCTT
RUN© = ALM
H ERR.c
1
2
3|3
4
. 5
o|lF 6
i i
@ | o 8
[l =i i)
A 10
11
12
13
14
15
16
( bl @l
| (18
¥D” 1 =
2 (0.0S)J 112 (4.41) ts 27.4 (10.80)
1 g 4 (10.
o Unit: mm (in.)
(2) Q64TCTTBW
g
s
N
nn [ |
J ‘ Q64TCTTBW RUNG o ALN
H ERR= o HBA
CT1 ! 7 !
2 2
C I\ B
c12 4 (51| 4
| L] 5 + M [6
BT | O] NS
SN o1 3 a2N\4 8
& 8 % 9 Sy
10 —\\{ (10
% 11 [
12 v\ [12
14 \i[14
H L Pons e A [15
T8 16 416
[ M L_EAnm E 17
: Ne 18 T\ |18
J ﬁju N ¢ J L J
2(0.08) 112 (4.41) J 1= 55.2 (217
> > g - :
o Unit: mm (in.)

Appendix - 1 Appendix - 1



App.

APPENDIX

2(0.08)

(3) QBATCRT

2(0.08)

e

98 (3.86)
105 (4.14)

T

112 (4.41)

A 4

(

2 (0.0S)J

(2) Q64TCRTBW

nn

2(0.08)

5 (0.20)

MELSEC-Q

1
QBATGRT
RUNo o ALM

ERR.0
@

Q

Ne\Y{( ]
Al

s
|
oo msfeo|ro| =

[B1]
Q23] 0

/l; 11
| 2\(d [12

A3] 13

[B3]
ENC
b3] 17

27.4 (10.80)

Unit: mm (in.)

—

il

98 (3.86)
105 (4.14)

B

I 1
Q64TCRTBW

RUNo o ALM
ERR= = HBA

o
=2

[]

o
~

1

o
=]

I

T A A A A A A A AL e

o
=

]

o
el

I

2

]

o
<
=

N

AN T o

g

=)

O (||| w N —
PN O W N =

N
‘93

9 B.
10
1 b

B

C

1

2]

1

2

b2
13 3 13
14 2\ [14
15 15
16 :4 U
17 . A7
18 2N\ [18

112 (4.41)

A 4

Appendix - 2

5 (0.20)

sl B[]

A

A

A

A
J

C
H
55.2 (2.17)

Unit: mm (in.)

Appendix - 2




INDEX

[A] Error reset command...........ccceevvevieeeesiesienenne,
Adjustment sensitivity (dead band) setting... 3-43 External dimension diagram
Alert. 3-15 External Wiring.........ccooevveeieinieniineeneeseenes
Alert 1 to 4 mode setting........ccoccoeviviiieeenns 3-53
Alert set value 1 to 4 setting..........cccoeeeeeneee. 3-42 [F]

Alert dead band setting ...........ccccevevnieneenen. 3-50 Forced PID control stop.........ccoceeveeneeneennen. 3-11
Alert definition...........ccceveieivieiceee e, 3-34 Forced PID control stop command ............... 3-30
Alert delay count setting........c.cccoeioiiinecne. 3-50 Forward/reverse action setting...................... 3-47
Alert occurrence flag .......cocvveviiiiiiiiiien, 3-28 Function list.........ccceeveiiinieeeeee 5-1
AT bias setting........cccoeecveiiciii e 3-46 Function summary .........cccccovveveceeeeciee e, 3-4
Auto tuning command ..........cccocciiiiienineenn. 3-29 Function version..........c.cccceeeuveeeee... 1-12, 2-6, 8-6
Auto tuning function ..........cccoeeiininiienes 3-5 Function Added to Function Version B
Auto tuning status flag.........ccccocevevvivinennn. 3-27 and Later......oocoveeie e 1-12
AUTO/MAN mode switch........ccccooveiineeneen. 3-45
Auto refresh setting .........ccocoveiiiiniiieee. 5-16 [G]

GX Configurator-TC........cccovevveeiiieeeiie e 2-4

[B] GX DEVEIOPET .....coecveeeeeececteeeeeeee e 2-4
Buffer memory list ..o 3-31

[H]

[C] Handling precautions .............ccccoeeereeririeenne. 4-1
Cold junction temperature process value..... 3-36 Hardware errorflag........cccooioeeiiiiiiiceeeee 3-26
Control output period.........ccccecvveviviiieecieens 3-24 Heater current measurement value .............. 3-53
Control output period setting............ccceeeeee 3-44 Heater disconnection alert setting................. 3-47
Control output setting for CPU stop error Heater disconnection compensation function
OCCUITEINCE ...ttt et ettt 3-22 SeleCtion ... 3-51
Control response parameter setting ............. 3-45 Heater disconnection detection/compensation
Control status .......cooceeieiiieree e 3-23 function ..o 3-12
CT input channel assignment setting ........... 3-54 Heater disconnection/output off-time current error
CT monitor method switching ...........ccccceee. 3-52 detection delay count setting..............cccc.e..... 3-50
CT selection........cccooeeieiiiieeeeeeeeee 3-54

[1]

D] 1/O signal list.........ccoeoereieneiii e 3-25
Data resolution ..........ccooeeveniiniineiiicee, 3-3 Initial Settings ......oooeviiiii 5-13
Data storage on EZPROM ............................ 3-16 INPUL raNge ..o 3-39
Decimal point position ..........c.cccocerivrciernenne 3-34 Integral action (I-action)..........ccccoooveiiiiennne 1-9
Default setting registration command........... 3-30 Intelligent function module switch settings....4-12
Default value write completion flag............... 3-27 Internal current consumption.............cccce...... 3-2
Derivative action (D-action)............ccceceveenee. 1-10

[L]

[E] Loop disconnection detection dead
E2PROM backup command ............cccccee 3-30 band setting.........cccccevieiiinin 3-48
EZPROM write completion flag ..................... 3-27 Loop disconnection detection function.......... 3-15
E2PROM write failure flag...cccooevcieeiiieeiiees 3-28 Loop disconnection detection judgment time
E2PROM's PID constant read command ..... 3-49 SEHING .. 3-47
EZPROM'S PID constant read/write flag....... 3-37

Index - 1 Index - 1



M]
MAN mode shift completion flag................... 3-36
MAN output setting.......ccccceveeviiineeiieeee 3-46
Manipulated value ..............cccveeennnee.. 3-35, 3-52
Manipulated value resolution switching........ 3-52
Measured temperature range...............ccc...... 3-3
Module ready flag........ccccoeveiniiniiiieieee 3-26
[O]
Online module change ..........cccccooiiiiiiiiene 7-1
Output off-time current error
detection function ..........cccccoevriiiiiiine 3-15
Output variation limiter setting ...................... 3-43
[P]
Parts identification ............cccoooiiiiiiiini 4-3
PID action .........cccoecoereiiierie e 1-11
PID constant setting ........c..cccocevevieveiicienens 3-41
PID continuation flag ..........cccocvviiieiieniee 3-51
PID control system ..........cccceveeniineeneeneeen. 1-5
PID operation.........ccccceeceeeiiiieee e 1-6
Primary delay digital filter setting................... 3-44
Procedure before starting the operation........ 4-2
Programming .........cccceveceeeeieiieee s e esieee e 6- 1
Proportional action (P-action) ..........c.cccccee..... 1-8
[R]
Reference heater current value .................... 3-54
Reverse/forward action select function ........ 3-10
RFB limiter function...........cccoecevviieiiinee 3-10
[S]
Sampling period .........ccccoeeviievieeciee e 3-24
Sensor compensation function ..................... 3-10
Sensor compensation value setting.............. 3-43
Set value (SV) setting .......ccoooevveevceecciie e, 3-41
Setting change command............ccccceeveenene 3-30
Setting change completion flag..................... 3-28
Setting change rate limiter setting ................ 3-46
Setting/operation mode command ............... 3-29
Stop mode setting .........ccooeveereiiiinicneeee 3-40
System configuration..............cccoeeviiiiieiieens 2-1

Index - 2

(7]
Temperature process value..............cccceeue.e. 3-35
Temperature rise completion range setting ..3-51
Transistor output monitor ON

delay time setting ..o 3-51
Temperature rise judgment flag ................... 3-36
Temperature sensor type .........cccccceeeeeeieenne 3-3
Three-phase heater ... 4-11
Transistor output monitor ON delay time
SEHING e 3-51
Transistor output flag ... 3-36
Troubleshooting ........ccccevcieveeiciie e 8-1
[U]
Unused channel setting..........c..c......... 3-11, 3-48
Upper/lower output limiter setting.................. 3-42
Upper/lower setting limiter..............ccccccoeee. 3-47
Utility package.......cccccoeveveeicieneeiee e 5-1
(W]
Wiring precautions ...........cccceveevieeniecniieeee 4-6
Write data error code .........cocooioiiiieiiieiee 3-33
Write error flag .........ccoooeeveeniiiii 3-26
Index - 2



WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not , compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable controller, the usage conditions shall be that the application will not
lead to a major accident even if any problem or fault should occur in the programmable controller device, and that
backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been designed and manufactured for applications in general industries,
etc. Thus, applications in which the public could be affected such as in nuclear power plants and other power plants
operated by respective power companies, and applications in which a special quality assurance system is required,
such as for Railway companies or Public service purposes shall be excluded from the programmable controller
applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.




Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in
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Ethernet is a registered trademark of Xerox Corporation in the United States.
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of respective companies.
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