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@SAFETY PRECAUTIONS@®

(Read these precautions before using this product.)

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

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

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

( )

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

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

\_ J

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

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

[Design Precautions]

/\WARNING

@® Outputs may remain on or off due to a failure of a component such as a transistor in an output circuit.
Configure an external circuit for monitoring output signals that could cause a serious accident.

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

/\CAUTION

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




[Installation Precautions]

/\CAUTION

® Use the programmable controller in an environment that meets the general specifications in the user's
manual for the CPU module used.
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of the
product.
® To mount the module, while pressing the module mounting lever located in the lower part of the
module, fully insert the module fixing projection(s) into the hole(s) in the base unit and press the
module until it snaps into place.
Incorrect mounting may cause malfunction, failure or drop of the module.
When using the programmable controller in an environment of frequent vibrations, fix the module with
a screw.
@ Tighten the screw within the specified torque range.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.
@ Shut off the external power supply (all phases) used in the system before mounting or removing the
module.
Failure to do so may result in damage to the product.
A module can be replaced online (while power is on) on any MELSECNET/H remote I/O station or in
the system where a CPU module supporting the online module change function is used.
Note that there are restrictions on the modules that can be replaced online, and each module has its
predetermined replacement procedure.
For details, refer to the relevant chapter in this manual.
@® Do not directly touch any conductive parts and electronic components of the module.
Doing so can cause malfunction or failure of the module.




[Wiring Precautions]

/\CAUTION

@ Individually ground the shielded cables of the programmable controller with a ground resistance of
100Q or less.
Failure to do so may result in electric shock or malfunction.

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

@ Check the rated voltage and terminal layout before wiring to the module, and connect the cables
correctly.
Connecting a power supply with a different voltage rating or incorrect wiring may cause a fire or
failure.

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

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

@ Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module or cables or malfunction due to poor contact.

® When disconnecting the cable from the module, do not pull the cable by the cable part.
For the cable connected to the terminal block, loosen the terminal screw.
Pulling the cable connected to the module may result in malfunction or damage to the module or
cable.




[Startup and Maintenance Precautions]

/\CAUTION

® Do not touch any terminal while power is on.
Doing so will cause electric shock or malfunction.

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws or module fixing screws.

Failure to do so may result in electric shock or cause the module to fail or malfunction.

Undertightening can cause drop of the component or wire, short circuit, or malfunction.

Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.
® Do not disassemble or modify the module.

Doing so may cause failure, malfunction, injury, or a fire.

@ Shut off the external power supply (all phases) used in the system before mounting or removing the

module.

Failure to do so may cause the module to fail or malfunction.

A module can be replaced online (while power is on) on any MELSECNET/H remote I/O station or in
the system where a CPU module supporting the online module change function is used.

Note that there are restrictions on the modules that can be replaced online, and each module has its
predetermined replacement procedure.

For details, refer to the relevant chapter in this manual.

@ After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit of 50 times may cause malfunction.

@ Before handling the module, touch a grounded metal object to discharge the static electricity from the
human body.

Failure to do so may cause the module to fail or malfunction.

[Disposal Precautions]

/\CAUTION

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




@CONDITIONS OF USE FOR THE PRODUCT@®

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

(2) MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT
LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,
WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR
LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR
USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS,
OR WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY
MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT. ("Prohibited
Application") Prohibited Applications include, but not limited to, the use of the PRODUCT in;

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

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

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

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



INTRODUCTION

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

This manual describes the operating procedures, system configuration, parameter settings, functions, programming,
and troubleshooting of the Q series temperature control module
Q64TCTTN/Q64TCTTBWN/QB64TCRTN/Q64TCRTBWN (hereafter abbreviated as Q64TCN).

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

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

B Relevant modules: Q64TCTTN, Q64TCTTBWN, Q64TCRTN, Q64TCRTBWN

® Operating procedures are explained using GX Works2. When using GX Developer or GX Configurator-CT, refer to the
following.

[ Page 385, Appendix 3
® In the Temperature Control Module User's Manual (SH-080121) for the Q64TCTT, Q64TCTTBW, Q64TCRT, and

Q64TCRTBW, buffer memory addresses are written in hexadecimal. In this manual, the addresses are written in decimal
using Intelligent function module device (Un\G0O).

+ SH-080121: Temperature process value (PV) (buffer memory address: 9y to Cy)
* SH-080989ENG: CHO Temperature process value (PV) (Un\G9 to Un\G12)

Although differently expressed, the buffer memory areas have the same address as long as they are used for the same
functions.

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO



COMPLIANCE WITH EMC AND LOW VOLTAGE
DIRECTIVES

(1) Method of ensuring compliance
To ensure that Mitsubishi programmable controllers maintain EMC and Low Voltage Directives when incorporated
into other machinery or equipment, certain measures may be necessary. Please refer to one of the following
manuals.
* QCPU User's Manual (Hardware Design, Maintenance and Inspection)
« Safety Guidelines
(This manual is included with the CPU module or base unit.)

The CE mark on the side of the programmable controller indicates compliance with EMC and Low Voltage
Directives.

(2) Additional measures

To ensure that this product maintains EMC and Low Voltage Directives, please refer to one of the manuals listed
under (1).



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

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

<SH-080483ENG, 13JR73>

Specifications of the hardware (CPU modules, power supply
modules, base units, extension cables, and memory cards), system
maintenance and inspection, troubleshooting, and error codes

QnUCPU User's Manual
(Function Explanation, Program Fundamentals)
<SH-080807ENG, 13J227>

Qn(H)/QnPH/QnPRHCPU User's Manual
(Function Explanation, Program Fundamentals)
<SH-080808ENG, 13JZ228>

Functions, methods, and devices for programming

(2) Operating manual

Manual name
<manual number (model code)>

Description

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

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

GX Developer Version 8 Operating Manual
<SH-080373E, 13JU41>

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

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

is used for
screen names and items.

711 Setting method

The chapter of

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

1. ShOWS operating (a).Operating\procedure

% 1.{| Open thg "PLC Parameter fiialog box

procedures. “(_: Project window 2> [Parameter]SHPLC parameter]
-
2. select the "I/O Assignment” tab.
I I ;
O shows mouse o
B I — =
operations.”! e v,
[ 1is used for items e e
in the menu bar and e
the project window. em Description Reference
e BT ———— PeoeTh Seten 12
e BT T —— oo Th et 712
Start XY ‘Specify a start UO number for each slot. Page 74, Section 7.15
suchsttin Configurs the swich ssting of the buitin 10 or intligent function madles. Page 74, Section 7.1 55y
Settne folown, 22 M i
— '5&?*‘ uﬂlp;.:m.m I The section of _
Coremeea e 5E the current page is shown.
g
EES

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

shows setting or 1| [ExJ Wnen “1000" is specified in “Start X/Y" to the siot where a 16-point module s connected, the assignment

operating examples. range of an input module is changed to X1000 to X100F.
For details, refer to the following
m shows reference 4 £ MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals. .
Point?
Set the type of the connected mocule in “Type. Sefting a diflerent type results in "SPUNIT LAY ERR."
7> shows Fesihe intelligent function module, the 0 points must also be the same in addition to the 110 assignment setting. Poin tPShOWS notes that

il (77 |Page 30, Section42.2)

When an intellgent module is connectsd, O assignment can be omitied by selecting connected modules from “Inteligent
Function Module” in the Project window.

reference pages. requires attention.

shows useful

information.

*1 The mouse operation example is provided below.

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

i Project Edit  Find/Replace  Compile  Yiew Online Debug  Diagno:

I /| B BR B | N = SR R |

BB i EHEYH

Menu bar '

O [Online] &> [Write to PLC...]

Select [Online] on the menu bar,

and then select [Write to PLC...]. i Navigation X PRG] MAIN

T ’

& Parameter
=3 Intelligent Function Module
q

(Global Device Gomment

A window selected in the view selection area is displayed.

O Project window 5> [Parameter]

£>> [PLC Parameter] 2 4 Prosram Settg
Select [Project] from the view selection = Program
area to open the Project window. ] MAIN

{7y Lacal Device Comment
In the Project window, expand [Parameter] and - g Dewice Memary

select [PLC Parameter]. Device hitial Value

J& Project

) . ] §
View selection area ' L.._ User Library

!5 Gonnection Destination
=

]

Unlabeled




Pages describing buffer memory areas and functions are organized as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

4.4 Manual Reset Function

oo i These icons indicate control modes

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

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

condition from the reference value.

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

Point/”
This function can be actve only in P coniral and PD canlrol. This function is inactive when inegral me (1) s oher than 0.
‘CHOD Manual reset amourt sefing (Un\G724, UnG740, UniG756, UNIG772} i ignared even It s set. (Noe that a wilte
dalz exror (error code: ITIDi4) oceurs if it s oulside the seting range.)

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

E| When using the manual reset function in the following conditions
+ Control method: P control
« CHI Manual reset amount setting (Un\G724, UnlG740, Un\G756, Un\G772): 300 (30%)
The QB4TCN shifts the manipulated value (MV) by which the temperature is stabilized at the set value

(8V) from 50% to 80%.

e 10 the fll scale):
>

Manual reset
100% .

Manual reset range: -100.0 1o 100.0% (every 0.1%)
(Set 1000 to 1000)

Input range

The following table describes the meaning of each icon.

Icon Meaning
This icon means that the buffer memory area or function can be used in all control modes.

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

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

* CH1 to CH4 in the standard control

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

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

This icon means that the buffer memory or function for temperature control can be used in the heating-cooling

control.
The buffer memory area and function can be used in the following control modes and channels:
« CH1 and CH2 in the heating-cooling control (normal mode)

* CH1 to CH4 in the heating-cooling control (expanded mode)
* CH1 in the mix control (normal mode)
* CH1 and CH2 in the mix control (expanded mode)

15



TERMS

Unless otherwise specified, this manual

uses the following terms.

Term Description

Q64TCTTN The abbreviation for the Q64TCTTN temperature control module

The abbreviation for the Q64TCTTBWN temperature control module with the
Q64TCTTBWN . . . .

disconnection detection function
Q64TCRTN The abbreviation for the Q64TCRTN temperature control module

The abbreviation for the Q64TCRTBWN temperature control module with the
Q64TCRTBWN ) . . .

disconnection detection function
Q64TCN A generic term for the Q64TCTTN, Q64TCTTBWN, Q64TCRTN, and Q64TCRTBWN
AT point The total of Set value (SV) setting and AT bias setting

PID constants

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

Temperature sensor

A generic term for thermocouples and platinum resistance thermometers

Control method

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

Control mode

A generic term for the standard control, heating-cooling control (normal mode),
heating-cooling control (expanded mode), mix control (normal mode), and mix control
(expanded mode)

Fixed value action

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

Full scale

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

Ramp action

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

Number of loops

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

QCPU

Another term for the MELSEC-Q series CPU module

Redundant CPU

A generic term for the Q12PRHCPU and Q25PRHCPU

External input

The abbreviation for input from connectors for external devices

External output

The abbreviation for output to connectors for external devices

Programming tool

A generic term for GX Works2 and GX Developer

GX Works2

GX Developer

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

GX Configurator-TC

A setting and monitoring tool added in GX Developer (for temperature control
modules)

Buffer memory

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

16



PACKING LIST

The following items are included in the package of this product.

Model Item name Quantity
Q64TCTTN Q64TCTTN temperature control module 1
Q64TCTTBWN Q64TCTTBWN temperature control module with the disconnection detection function 1
Q64TCRTN Q64TCRTN temperature control module 1
Q64TCRTBWN Q64TCRTBWN temperature control module with the disconnection detection function 1

QB64TCTTN/RTN-U-HW

Before Using the Product

17



CHAPTER 1 ovERVIEW

This chapter describes the overview of the Q64TCN.

(1) The QB64TCTTN and Q64TCRTN

» The Q64TCTTN and Q64TCRTN perform PID operation to reach the target temperature based on input from
an external temperature sensor. The modules control temperature by transistor output.

* The Q64TCTTN and Q64TCRTN possess the auto tuning function by which proportional band (P), integral
time (1) and derivative time (D) for PID operation are automatically set.

» The QB4TCTTN accepts type K, J, T, B, S, E, R, N, U, L, PL Il, and W5Re/W26Re thermocouples. The
QB64TCRTN accepts type Pt100 and JPt100 platinum resistance thermometers.

Programmable

controller CPU QB64TCTTN, Q64TCRTN
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST E s l
1 1
i Buffer memory i
1 1
' Temperature '
| process !
! value (PV) Input from temperature sensor
: Temperature CH1 |e CH1
| process CHO
! value (PV) Temperature 8 !
! < process value (PV) !
! (Un\G9 to Un\G12) Manipulated ! Transistor output
! CHA | value (MV) (ON/OFF pulse)
, PID CH1 » CH1
' |operation| Manipulated CHO .
h value (MV) Manipulated value 8 |
| > (MV) |
‘ (Un\G13 to Un\G16) ‘
! CH4 '
- ! Set value (SV) o ; @
Initial ! CHO Set value !
setting i Set value (SV) — " (\SG\&seJtl?g% 8 i Device to be

To instruction)! n »un ; ! controlled

(Toinstruction); Un\G98, Un\G130) :
1 CH4 I
1 1
| |
b rr e e e rrrfr et e rrrrr, r r rrrr e, , , , , ———————————————————— - -
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CHAPTER 1 OVERVIEW

(2) The Q64TCTTBWN and Q64TCRTBWN

The Q64TCTTBWN and Q64TCRTBWN are Q64TCTTN and Q64TCRTN-based modules which possess an
additional function to detect heater disconnection using input from external current sensors.

Programmable

controller CPU Q64TCTTBWN, Q64TCRTBWN
L al
1 1
i Buffer memory '
1 1
X Temperature '
| process !
! value (PV) Input from temperature sensor
: Temperature CH1 CH1
| process CHO
' value (PV) Temperature 8 '
! <t process value (PV) !
! (Un\G9 to Un\G12) Manipulated ! Transistor output
! CHA4 | value (Mv) (ON/OFF pulse)
‘| PID CH1 > CH1
' |operation| Manipulated CHO .
I value (MV) Manipulated value 8 '
| > (MV) .
: (Un\G13 to Un\G16) :
! CH4 '
. i Set value (SV) CH1 | Current @
Initial CHO Set value ! sensor
setting E Set value (SV) > (Un(\SG\g)‘lS%t:i]r\]g% 8 E Device to be
i i ’ ‘ trolled
(To |nstruct|on)i Un\G98, Un\G130) i controlle
! CH4 ]
| CH1 |
' Disconnection| |
I Alarm 8 detection ]
1 1
CH4
|
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1.1

Features

20

(1)

(2)

()

(4)

()

(6)

(7)

(8)

Optimum temperature adjustment control (PID control)

* The Q64TCN performs temperature adjustment control automatically when the user simply sets PID
constants necessary for PID operation: proportional band (P), integral time (l), derivative time (D), and
temperature set value (SV). No special instruction is necessary to perform PID control.

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

Selection of control mode

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

Four loops on one module

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

Simultaneous temperature rise of multiple loops

Temperatures of multiple loops can be adjusted to simultaneously reach the set value of each; temperatures are
controlled evenly without any partial heat exaggeration. This function saves energy and cost.

Suppression of peak current

Current flows into a heater can be suppressed by controlling output so that each channel's output does not turn
on at the same time as other channels.

This function saves energy and cost.

RFB limiter function

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

Correction of temperature process value (PV)

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

E2PROM for backing up set values

The set values in the buffer memory, such as the setting related to PID control, can be stored into E2PROM for
data backup. The values do not need to be reset after turning the power on from off or releasing the CPU module
from its reset status.

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



CHAPTER 1 OVERVIEW

(9) Detection of disconnection
Heater disconnection can be detected easily by the loop disconnection detection function.
The Q64TCTTBWN and Q64TCRTBWN can detect the disconnection of a heater accurately.

(10)Easy setting by GX Works2

Sequence program can be reduced by configuring the default setting or auto refresh setting on the screen. Also,

the setting status or operating status of the module can be checked easily.

saimesd ||
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1.2

The PID Control System

22

(1) PID control system

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

Q64TCN

! Set value

' Set value data (SV)

! storage area

, Temperature
! process

' Temperature value (pv)

' process value »
1 | data storage area

Manipulated
value (MV)

PID operation

Manipulated
value data storage
area

Control
object

¥y

(2) PID control procedure

The PID control is performed in the following procedure.

P

Read the temperature
process value (PV)

A 4

Perform PID operation

Y
Output the manipulated
value (MV)

]

- Import a signal from the temperature sensor and write it to the temperature

Temperature
sensor

process value data storage area as a temperature process value (PV).

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

storage area.

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




CHAPTER 1 OVERVIEW

(3) PID control (simple two-degree-of-freedom)
The Q64TCN operates in "simple two-degree-of-freedom”. In this form of PID control, parameters are simplified
compared to the two-degree-of-freedom PID control.
In the simple two-degree-of-freedom, the module controls the target subject using not only PID constants but also
the control response parameter. The parameter can be set to "fast”, "normal”, or "slow". This setting enables the
form of "response to the change of the set value (SV)" to change maintaining "response to the disturbance" in a

good condition. ([ Page 194, Section 4.7)

Fast
N

ormal
Set value % Set value
(sv) /<O (V)
S

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

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

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

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

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

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

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

Added function for two-degree-of-freedom PID control Object to be
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, controlled
Disturbance D
Set value N + + 1 + l
e « = ——( > Kp(1+ —() : : > G ——>
sV \_/ e N T Manipulated; | )
4 | + P * | value Mv): i :
. _ 1
+ 1+B Ti-s
Kp.To.s
1+nTo-s

!
§

Temperature
i process value (PV)

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

Note that required parameter settings increase and PID constants can hardly be auto-set by the auto tuning
function for complete two-degree-of-freedom PID control. Therefore, the Q64TCN operates in the simple two-
degree-of-freedom PID control for which parameters are simplified.

23
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1.3 About the PID Operation

The Q64TCN can perform PID control in process-value incomplete derivation.

1.3.1 Operation method and formula

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

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

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

Disturbance D

! Q64TCN :

I‘ »

N »

l

\ Control response .

I parameters + ] Controlled object
Set value (SV) +——» (~ Slow (O Kol + =) .

: Normal -4 E : Manipulated

: Fast valueI (MV)

1 1

1 1

: Kp-Tp-s

1

1 1+n-Tp-s

1

1

1

1

1

1

1

Kp: Proportional gain  n: Derivative Temperature
T: Integral time s: Laplace transform process value (PV)
Tp : Derivative time E: Deviation

(2) Formula
The formula used for the Q64TCN is shown below.

_ T nTp _To _
MV, = KF,{En + (TI Bt ) (i O 3o (PVy - PV,

E: Deviation (SV-PV)

. Sampling cycle

MV: PID control in process-value incomplete derivation output
PV: Process value

Kp: Proportional gain

T\: Integral time

Tp: Derivative time

M. Derivative

I: Integral value

D: Derivative value

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

24



CHAPTER 1 OVERVIEW

1.3.2 The Q64TCN actions

The Q64TCN performs PID operations in forward actions and reverse actions.

(1) Forward action
In a forward action, the manipulated value (MV) is increased when the temperature process value (PV) increases
from the set value (SV).
A forward action is used for cooling control.

A

Manipulated
value (MV)

»
»

Process value (PV)

(2) Reverse action
In a reverse action, the manipulated value is increased when the temperature process value (PV) decreases from
the set value (SV).
A reverse action is used for heating control.

A

Manipulated
value (MV)

»

Process value (PV)

suonoe NOLy9D 8yl Z'¢’l
uoneladQ did aui noay €L
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1.3.3 Proportional action (P-action)

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

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

Condition Proportional action

Kp is a small value The control action slows down.

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

Kp is a large value
fluctuate around the set value.

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

Deviation
(E) E

t

— Time

Manipulated +
value (MV) Kli'E

T E— Time

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

A A
Set value Offset Set value ~ \uf'\\ Offset
(8V) (8v) X
Temperature process value (PV) Temperature process value (PV)
> Time > Time
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CHAPTER 1 OVERVIEW

1.3.4 Integral action (l-action)

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

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

Condition Integral action

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

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

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

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

Deviation
(E) E

/ fffffffffff Manipulated value of the Proportional action + Integral action
D i Manipulated value of the Integral action
?
Manipulated KP-Ee------ Manipulated value of the Proportional action
value (MV) v
T Ti

— > Time

An integral action is used as a Pl action in combination with a proportional action, or PID action in combination with a
proportional and derivative actions.

(uonoe-|) uonoe |eibaju| gL
uonelado aid 8y nogy ¢°L

An integral action cannot be used by itself.
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1.3.5 Derivative action (D-action)

A derivative action adds the manipulated value (MV) proportional to the rate of change to eliminate the deviation (E)
when it occurs.
A derivative action can prevent the control target from changing significantly due to disturbance.

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

Condition Derivative action

TD is a small value The derivative effect gets small.

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

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

Deviation E

(€)
fl

— > Time

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

f

Tob

— > Time

A derivative action is used as a PD action in combination with a proportional action, or PID action in combination with
a proportional and integral actions.
A derivative action cannot be used by itself.
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1.3.6

PID action

CHAPTER 1 OVERVIEW

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

action, and derivative action.

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

Deviation

(E)
t

Manipulated
value (MV)

— > Time

PID action
.~~~ Pl action __-- laction
FErNommm oo ~--7="-= P action
_--~"" "~.__ D action

f

— Time
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CHAPTER 2 sYSTEM CONFIGURATION

This chapter describes the system configuration of the Q64TCN.

2.1 Applicable Systems

This section describes applicable systems.

(1) Applicable CPU modules and base units, and number of mountable modules

The following table lists CPU modules and base units applicable to the Q64TCN and the number of mountable
Q64TCN.

Depending on the combination with other modules or the number of mounted modules, power supply capacity
may be insufficient.

Select the power supply capacity according to the module to be used. If the power supply capacity is insufficient,
change the combination of the modules.

Applicable CPU module Number of modules™ Applicable base unit?

Q64TCTTN/ Q64TCTTBWN/ Main base Extension

CPU type CPU model i i
Q64TCRTN Q64TCRTBWN unit base unit

QO00JCPU Up to 16 Upto 8

Basic model Q00CPU o o
QCPU Up to 24 Upto 12
Q01CPU

Q02CPU
Q02HCPU
QOBHCPU Up to 64 Up to 32 o o)
Q12HCPU
Q25HCPU

High Performance
model QCPU

QO02PHCPU
QO6PHCPU
Process CPU Up to 64 Up to 32 O O
Q12PHCPU

Q25PHCPU

Programmable

Q12PRHCPU
controller CPU | Redundant CPU Up to 53 Up to 26 x (@)
Q25PRHCPU

QOOUJCPU Up to 16 Upto8
QOOUCPU
Q01UCPU
Q02UCPU Up to 36 Up to 18
Q03UDCPU
QO4UDHCPU o o)
QOBUDHCPU
Q10UDHCPU Up to 64 Up to 32
Q13UDHCPU
Q20UDHCPU
Q26UDHCPU

Up to 24 Up to 12

Universal model
QCPU
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CHAPTER 2 SYSTEM CONFIGURATION

Applicable CPU module Number of modules”’ Applicable base unit2

Q64TCTTN/ Q64TCTTBWN/ | Main base Extension

CPU type CPU model . i
Q64TCRTN Q64TCRTBWN unit base unit

QO3UDECPU
QO4UDEHCPU
QO6UDEHCPU
Q10UDEHCPU
Universal model
Programmable | qcpy Q13UDEHCPU Up to 64 Up to 32 @) O
controller CPU Q20UDEHCPU
Q26UDEHCPU
Q50UDEHCPU
Q100UDEHCPU

Safety CPU QS001CPU N/A N/A x x'3

QO06CCPU-V
C Controller module QO06CCPU-V-B Up to 64 Up to 32 (@) O
Q12DCCPU-V

O: Applicable, x: N/A

*1 Limited within the range of 1/O points for the CPU module.
*2 Can be installed to any I/O slot of a base unit.
*3 Connection of an extension base unit is not available with any safety CPU.

To use a C controller module with the Q64TCN, refer to the C Controller Module User's Manual.

(@) When mounted on a MELSECNET/H remote 1/O station

The following table lists the network modules and base units applicable to the Q64TCN and the number of R
mountable Q64TCN. ;:5
Depending on the combination with other modules or the number of mounted modules, power supply capacity g
may be insufficient. &
Select the power supply capacity according to the module to be used. If the power supply capacity is %
insufficient, change the combination of the modules. %
Applicable Number of modules”™ Applicable base unit2

network module Q64TCTTN/ Q64TCTTBWN/Q Main base unit of Extension base unit

Q64TCRTN 64TCRTBWN remote /O station of remote /O station
QJ72LP25-25
QJ72LP25G

Up to 64 Up to 32 O O

QJ72LP25GE
QJ72BR15

Q: Applicable, x: N/A

*1 Limited within the range of /O points for the network module.
*2 Can be installed to any I/O slot of a base unit.

@OOOC‘C'C'C'C'OQOOOOO0‘C‘C'C'Q'OQOOOOOOCC‘C'CCOCOQOOOOOOC‘

The Basic model QCPU or C Controller module cannot configure the MELSECNET/ H remote 1/O net.
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(2) For multiple CPU system
The function version of the first released Q64TCN is C, and the Q64TCN supports multiple CPU systems.
When using the Q64TCN in a multiple CPU system, refer to the following.

[ ] QCPU User's Manual (Multiple CPU System)

(a) Intelligent function module parameters
Write intelligent function module parameters to only the control CPU of the Q64TCN.

(3) For online module change
The function version of the first released Q64TCN is C, and the Q64TCN supports online module change. For
details, refer to the following.

+ For GX Developer: [ =~ Page 393, Appendix 4
» For GX Works2: [ = Page 408, Appendix 5

(4) Applicable software packages

The following table lists relation between the system including the Q64TCN and software package.

A programming tool is required to use the Q64TCN.

Item

Software version

GX Works2

GX Developer

GX Configurator-TC"!

Q00J/Q00/Q01CPU

Single CPU system

Multiple CPU system

Q02/Q02H/Q06H/Q12H/Q25HCPU

Single CPU system

Multiple CPU system

Version 1.62Q or later

Version 7 or later

Version 8 or later

Version 1.10L or later
(SWOD5C-QTCU 40E or earlier
versions cannot be used.)

Version 4 or later

Version 6 or later

SWOD5C-QTCU 00A or later

Single CPU system

Version 1.87R or later

Version 8.68W or later

Version 7.10L or later

Version 1.13P or later
(SWOD5C-QTCU 40E or earlier
versions cannot be used.)

Version 8.45X or later

Version 1.14Q or later
(SWOD5C-QTCU 40E or earlier
versions cannot be used.)

QO02PH/Q06PHCPU
Multiple CPU system
Single CPU system
Q12PH/Q25PHCPU
Multiple CPU system
Q12PRH/Q25PRHCPU Redundant system
Single CPU system
QO0UJ/QO0U/Q01UCPU

Multiple CPU system

Q02U/Q03UD/Q04UDH/Q06UDHCP
u

Single CPU system

Multiple CPU system

Q10UDH/Q20UDHCPU

Single CPU system

Multiple CPU system

Q13UDH/Q26UDHCPU

Single CPU system

Multiple CPU system

QO3UDE/Q04UDEH/QO06UDEH/Q13

Single CPU system

UDEH/Q26UDEHCPU Multiple CPU system
Single CPU system
Q10UDEH/Q20UDEHCPU
Multiple CPU system
Single CPU system
Q50UDEH/Q100UDEHCPU

Multiple CPU system

If installed in a MELSECNET/H remote 1/O station

Version 1.62Q or later

Version 8.76E or later

Version 8.48A or later

Version 8.76E or later

Version 8.62Q or later

Version 8.68W or later

Version 8.76E or later

Version 1.23Z or later
(SWOD5C-QTCU 40E or earlier
versions cannot be used.)

N/A

N/A

Version 6 or later

SWOD5C-QTCU 10B or later

*1 For the function available in GX Configurator-TC, refer to the following.
[ Page 390, Appendix 3.2 (2)
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Point />

Depending on the version of GX Configurator-TC, available systems and CPU modules are different.

(5) Temperature sensor
For usable temperature sensors, refer to the following.
[ 5 Page 42, Section 3.1.1

(6) Current sensor for heater disconnection detection
The following table lists current sensors for heater disconnection detection available with the Q64TCTTBWN or
Q64TCRTBWN.

Model name Remarks Manufacturer

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

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

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

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

[ Page 142, Section 3.4.2 (55)
[ = Page 143, Section 3.4.2 (57)

swa)sAg a|geolddy L'z
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2.2  Using the Q64TCN with Redundant CPU

This section describes the use of the Q64TCN with the redundant CPU.

(1) GX Configurator-TC

GX Configurator-TC cannot be used when the redundant CPU accessed via an intelligent function module on an
extension base unit from GX Developer. Consider a communication path which does not go through the
intelligent function modules on the extension base unit.

Connect a personal computer with a redundant CPU using a communication path shown below.

Main base unit

g
E Extension base unit

(GX Configurator-TI cannot be used.)

0 \ q
1 [
ICEN EICEIo0]
ICENENEEIOD|

( &
—]
L

—C

FH 0=

0 Direct connection to use the CPU

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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23 How to Check the Function Version and Serial Number

The function version and serial number of the Q64TCN can be checked on the rating plate, front part of a module, or
system monitor of a programming tool.

(1) Checking on rating plate
The rating plate is on the side of the Q64TCN.

(a) For the Q64TCTTN and Q64TCRTN

MELSEC-Q

S MITSUBISHI

MODEL

Serial number (first six digits)
Function version

¥ W

serAL_(140212000000000€C)

— Relevant regulation standards

Lt

TSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

(b) For the Q64TCTTBWN and Q64TCRTBWN

MELSEC-Q |

MITSUBISHI
MODEL

/

Serial number (first six digits)
— Function version

SERIAL [130411/000000000(C)

G Relevant regulation standards

S MITSUBISHI ELECTRIC  MADE IN JAPAN
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(2) Checking on the front part (bottom part) of module

The function version and serial number on the rating plate are also shown on the front part (bottom part) of the
module.

| —
QB4TCTTN
RUN

ALM

ERR.

@

|

[OUT2]

[OUT3]

OUT4)
4e

=
©l|o|[~|o|o|s|w|vo|

oZ—

HEeEEEREEEEE

Function version

QBATC

TN

! —

""" Serial No.




CHAPTER 2 SYSTEM CONFIGURATION

(3) Checking on the system monitor

The function version and serial number can be checked on the "Product Information List" window.

O [Diagnostics] => [System Monitor...] = product Information List

Product Information List PZ|
Sark
% Order by Installation ¢ Order by Type Hame
-
5 I Master . .
Base | Slat Type Series Madel Mame Paint address RLC Serial Mo, Ver Production Mumber
1] CRU - CPU Q QOZUCPU = = = 130220000000000 B 09101 2092915091 -6
i 0 - - [Empty - - - - - -
a Inkell. Q QE4TCTTH 16Paink oo10 - 130410000000000 C
u] 2 - Emply - - - -
u] 3 Emply
0 4 Emply

Create C5Y File Close

(a) Displaying production number
For the Q64TCN, "-" is displayed since the production number display is not supported.

Point/’

The serial number displayed on the product information list of a programming tool may differ from that on the rating plate and
on the front part of the module.

@ The serial number on the rating plate and front part of the module indicates the management information of the product.

® The serial number displayed on the product information list of a programming tool indicates the function information of the

product.
The function information of the product is updated when a new function is added.

JaquINN [elI8S PUB UOISI8/ UOIIoUNS 8y} ¥08YD 0} MOH €2
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2.

4 Precautions for System Configuration

38

The Q64TCN measures temperature based on the temperature of the terminal block. Therefore, depending on the
system configuration, temperature distribution of the terminal block can be uneven due to the effect of heat generated
from modules, and the measured temperature may differ from actual temperature (especially when two or more
Q64TCN modules are mounted next to each other or the Q64TCN is mounted next to the power supply module or
CPU module).

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

(1) Using the sensor correction function

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

[ 5 Page 215, Section 4.14

(2) Using terminal block converter module and dedicated cables

The Q64TCN measures temperatures based on the temperature of the terminal block. Thus, depending on the
system configuration used, the temperature distribution of the terminal block is not uniform due to the effects of
heat generated from modules, and the measured temperature may greatly differ from the actual temperature.
(especially when two or more Q64TCN are connected next to each other or the Q64TCN is mounted next to the
power supply module or CPU module).

In such cases, using the following terminal block converter module and dedicated cables reduces an error
caused by the heat generated.

Q64TCN

nn

U T

Temperature control dedicated cable
with Q terminal block

H I
1]
ﬁj” e ! =
Remove the provided terminal block, and install -y |
the terminal block of the dedicated cable instead. q b

\
Terminal block converter module |
for temperature control

| Thermocouple or compensation conductor ‘




CHAPTER 2 SYSTEM CONFIGURATION

The following table lists the dedicated cable and the terminal block converter module.

Product name

Model

Manufacturer

Temperature control dedicated cable
with Q terminal block

FA-CBLQ64TC**
(**: Cable length)

Mitsubishi Electric Engineering Co., Ltd.

Terminal block converter module for
temperature control

FA-TB20TC

For inquiries related to the products or your order, please consult your local Mitsubishi Electric sales office or

representative.
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CHAPTER 3 sPEcIFicATIONS

This chapter describes the performance specifications of the Q64TCN, 1/O signals transferred to/from the CPU

module, and the specifications of the buffer memory.

For the general specifications of the Q64TCN, refer to the following.

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

3.1

Performance Specifications

The following table lists the performance specifications of the Q64TCN.

Specifications

Item
Q64TCTTN Q64TCRTN Q64TCTTBWN | Q64TCRTBWN
Control output Transistor output
Number of temperature input points 4 channels/module
Type of usable temperature sensors, the temperature
measurement range, the resolution, and the effect from [T 5 Page 42, Section 3.1.1
wiring resistance of 1Q
Ambient temperature:
€ P Full scale x (+0.3%)
Indication 25£5°C
accuracy Ambient temperature: 0 to
Full scale x (+0.7%)
55°C
Cold junction Temperature process
Accuracy’! temperature | value (PV): -100°C or Within £1.0°C Within £1.0°C
compensation | Moré
accuracy: Temperature process . — o _
) Within £2.0°C Within £2.0°C
(ambient value (PV): -150 to -100°C
temporature: | Temperature process Within £3.0°C Within £3.0°C
0to 55°C) value (PV): -200 to -150°C - o

Sampling cycle

500ms/4 channels (constant independently of the number of channels used)

Control output cycle

1to 100s

Input impedance

1MQ

Input filter

0 to 100s (0: Input filter OFF)

Sensor correction value setting

-50.00 to 50.00%

Operation at sensor input disconnection

Upscale processing

Temperature control method

PID ON/OFF pulse or two-position control

PID constants range

PID constants setting

Can be set by auto tuning.

Proportional band (P)

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

Integral time (1)

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

Derivative time (D)

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

Set value (SV) setting range

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

Dead band setting range

0.1t0 10.0%
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CHAPTER 3 SPECIFICATIONS

Specifications

ttem Q64TCTTN Q64TCRTN Q64TCTTBWN | Q64TCRTBWN
Output signal ON/OFF pulse
Rated load voltage 10 to 30VDC
Max. load current 0.1A/point, 0.4A/common
Transistor output Max. inrush current 0.4A 10ms
Leakage current at OFF 0.1mA or less
Max. voltage drop at ON 1.0VDC (TYP) at 0.1A 2.5VDC (MAX) at 0.1A
Response time OFF—ON: 2ms or less, ON—OFF: 2ms or less
Number of accesses to non-volatile memory Max. 10'2 times

Between input terminal and programmable controller power supply: Transformer

Insulation method insulation
Between input channels: Transformer insulation

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

Dielectric withstand voltage 1 minute
Between input channels: 500VAC for 1 minute

Between input terminal and programmable controller power supply: 500VDC

Insulation resistance 20MQ or more
Between input channels: 500VDC 20MQ or more

Current sensor [ 7 Page 33, Section 2.1 (6)
Heater disconnection
detection specifications Input accuracy — Full scale x (+1.0%)
Number of alert delay 310255
32 points/2 slots
. 16 points/slot (I/O assignment:
/O oceupied points ? (I/O assignment: 16 intelligent points) Vacancy for 16 points
+ 16 intelligent points)
External interface 18-point terminal block Two 18-point terminal blocks >
Applicable wire size 0.3mm? to 0.75mm? :
Applicable solderless terminal R1.25-3 (Crimping terminal with sleeve is unavailable.) %
Internal current consumption 0.29A 0.33A §
Weight 0.20kg 0.30kg §
Outline dimensions 27.4(W)mm x 98(H)mm x 112(D)mm 55.2(W)mm x 98(H)mm x 112(D)mm %)
*1 Calculate the accuracy in the following method (only when it is not affected by noise). %
Accuracy (°C) = full scale x indication accuracy + cold junction temperature compensation accuracy %
3
(7]

El Accuracy at the input range of 38 (-200.0 to 400.0°C), the operating ambient temperature of 35°C, and the
temperature process value (PV) of 300°C

(Full scale) x (indication accuracy) + cold junction temperature compensation accuracy
= (400.0°C- (-200.0°C)) x (+0.007) + (+1.0°C)
=+5.2°C

*2 When the Q64TCTTBWN or Q64TCRTBWN 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.

El When 0 is set as the start I/O number, Yn1 is assigned as follows.
When the Q64TCTTN or Q64TCRTN is used: Y1
When the Q64TCTTBWN or Q64TCRTBWN is used: Y11

For the noise immunity, dielectric withstand voltage, insulation resistance and others of the programmable controller
system which uses the Q64TCN, refer to the following.

[ ] QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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3.1.1 Type of usable temperature sensors, temperature

measurement range, resolution, and effect from wiring
resistance of 1 ohm

This section describes types of temperature sensors that can be used with the Q64TCN, the temperature
measurement range, the resolution, and the effect from wiring resistance of 1Q.
Set the used temperature sensor in the following buffer memory area.

» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) ([__>Page 98, Section 3.4.2 (12))

(1) Q64TCTTN, Q64TCTTBWN

The following table lists the types of thermocouples that can be used with the Q64TCTTN and Q64TCTTBWN,
the temperature measurement range, the resolution, and the effect from wiring resistance of 1Q.

oc °F
Thermocouple | Temperature Effect from wiring || Temperature Effect from wiring
type measurement | Resolution | resistance of 1Q || measurement | Resolution | resistance of 1Q
range (°cio)™ range (°F 10"
R 0to 1700 1 0.030 0 to 3000 1 0.054
0to 500
0 to 1000
0 to 800 1 1
0 to 2400
0 to 1300
K -200.0 to 400.0 0.005 0.008
0.0 t0 400.0
0.1 0.0 to 1000.0 0.1
0.0 to 500.0
0.0 to 800.0
0to 500 0 to 1000
0to 800 1 0 to 1600 1
0 to 1200 0to 2100
J 0.003 0.006
0.0 t0 400.0
0.0 to 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
0to 200 -300 to 400
T 0 to 400 0.004 0.008
-200.0 to 400.0
0.1 0.0to 700.0 0.1
0.0 to 400.0
S 0to 1700 1 0.030 0 to 3000 1 0.054
B 0 to 18002 1 0.038 0 to 30002 1 0.068
0to 400
1 0 to 1800 1 0.005
E 0 to 1000 0.003
0.0to 700.0 0.1 — — —
N 0 to 1300 1 0.006 0 to 2300 1 0.011
0to 400 0to 700
1 1 0.009
U -200 to 200 0.004 -300 to 400
0.0 to 600.0 0.1 — — —
0to 400 0 to 800
1 1 0.006
0 to 900 0 to 1600
L 0.003
0.0 t0 400.0 01
0.0 to0 900.0 ’
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°C °F
Thermocouple | Temperature Effect from wiring | Temperature Effect from wiring
type measurement | Resolution | resistance of 10 | measurement | Resolution | resistance of 1Q
range (cci)t range (°F )™
PLII 0 to 1200 1 0.005 0 to 2300 1 0.010
W5Re/W26Re 0 to 2300 1 0.017 0 to 3000 1 0.021

*1 Means temperature error per Q of wiring resistance of the thermocouple. The error varies depending on measured
temperature or ambient temperature. The temperature error can be corrected by the sensor correction function.

("5 Page 215, Section 4.14)

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

(2) Q64TCRTN, Q64TCRTBWN

The following table lists the types of platinum resistance thermometers that can be used with the Q64TCRTN and

Q64TCRTBWN and temperature measurement range.

. . °C °F
Platinum resistance
Temperature Temperature
thermometer type P Resolution s Resolution
measurement range measurement range

-200.0 to 600.0 -300 to 1100 1

Pt100 0.1
-200.0 to 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
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3.1.2 Sampling cycle and control output cycle

This section describes the sampling cycle and control output cycle of the Q64TCN.

(1) Sampling cycle
The Q64TCN performs PID operations in the order of CH1, CH2, CH3, CH4, CH1, CH2 .....
The time from when PID operation is started on the current channel (CHn) until PID operation is restarted on the
current channel (CHn) is called a sampling cycle. The sampling cycle is 500ms.
The number of used channels and the settings of unused channels do not affect the sampling cycle.

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

500ms (sampling cycle)

A
A4

500ms (sampling cycle)

(2) Control output cycle

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

ON ON

OFF OFF

Control output cycle Control output cycle ’

The manipulated value (MV) represents the ON time of the control output cycle in percentage. ((__5 Page 91,
Section 3.4.2 (5))
Set the control output cycle in the following buffer memory area in the range 1 to 100s.
« CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) (5 Page 116, Section 3.4.2
(23))
In the heating-cooling control, the following buffer memory areas are used for the manipulated value (MV) and

Transistor output

control output cycle.

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

Manipulated value for
Manipulated | heating (MVh)
value (MV) Manipulated value for
cooling (MVc)

Un\G13 un\G14 Un\G15 Un\G16

Page 91, Section 3.4.2 (5)
Un\G704 Un\G705 Un\G706 Un\G707

Heating control output
Control output | cycle setting

cycle Cooling control output
cycle setting

un\G47 Un\G79 Un\G111 Un\G143
Page 116, Section 3.4.2 (23)

Un\G722 Un\G738 Un\G754 Un\G770
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3.1.3 Number of parameters to be set

The total number of the parameters of the initial setting and of the auto refresh setting of the Q64TCN must be within
the number of parameters which can be set in the CPU module including the number of other intelligent function
module parameters. For the maximum number of parameters which can be setin a CPU module (maximum number of
set parameter), refer to the following.

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

(1) Number of parameters of the Q64TCN

The following table lists the number of parameters that can be set for one Q64TCN.

. . Auto refresh setting
Target module Initial setting — -
Normal mode Setting item reduction mode

QB64TCTTN 54

103 (Max.) 35 (Max.)
QB64TCRTN 53
Q64TCTTBWN 55

115 (Max.) 36 (Max.)
QB64TCRTBWN 54

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

[ = Page 309, Section 6.4
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(2) Checking method
The current number and maximum number of the set parameters in the intelligent function module can be
checked by the following operation.
'S Project window => [Intelligent Function Module] => Right-click => [Intelligent Function Module

Parameter List...]

Intelligent Function Module Parameter List
Inteligent Function Module Parameter Setting Status
XY Address Module Name Initialization(Count) |.ﬁ.uto Refresh(Count) | -
0000 QE4TCTT [#|Setting Exist(54) | Mo Setting b

m

B e ——a
| |

Intelligent Function Module Parameter Setting Count Total

Initial [’?]_({Max:qﬂ%}) Auto Refresh [T]_[{Max:znqﬁﬂ
[ Cloze I

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




3.2

Function List

CHAPTER 3 SPECIFICATIONS

This section lists the Q64TCN functions.

QO: Enable, x: Disable

Enable or disable

s Heating-
Item Description Standard . | Reference
cooling
control
control
The control mode can be selected from the following modes.
» Standard control
Control mode selection * Heating-cooling control (normal mode) o o Page 168,
function * Heating-cooling control (expanded mode) Section 4.1
» Mix control (normal mode)
* Mix control (expanded mode)
. Whether to clear or hold the transistor output status when a CPU
Control output setting at . Page 171,
stop error occurs or when a CPU module is turned from RUN to O (@) .
CPU stop error Section 4.2
STOP can be selected.
The following control methods can be used with the settings of
proportional band (P), integral time (1), and derivative time (D).
» Two-position control
Page 172,
Control method * P control (@) (@) .
Section 4.3
« Pl control
* PD control
* PID control
. The stable status position in the P control or PD control can be Page 179,
Manual reset function O (@) .
moved manually. Section 4.4
The manipulated value (MV) can be set manually by users without Page 181,
Manual control ) ) O @) )
automatic calculation by the PID control. Section 4.5
) . . . Page 182,
Auto tuning function The Q64TCN sets the optimal PID constants automatically. O O .
Section 4.6
. In addition to the PID control, the response speed responding to
Simple two-degree-of- Page 194,
the change of the set value (SV) can be selected from three levels. O (@) .
freedom . . Section 4.7
The simple two-degree-of-freedom PID control can be realized.
Derivative action Dynamic performance can be improved by selecting the suitable o o Page 195,
selection function derivative action for the fixed value action and the ramp action. Section 4.8
. Change rate setting of the set value (SV) per set time unit when
Setting change rate . . . o . Page 196,
L . . this value is changed. The batch setting or individual setting can be O (@) .
limiter setting function . Section 4.9
selected for the temperature rise and drop.
Moving averaging process can be set to a temperature process
value (PV). With this function, the fluctuation of temperature
Moving averaging process values (PV) can be reduced in electrically noisy Page 197
process to a temperature | environments or in the environments where temperature process (@) O Segtion 4’10
process value (PV) values (PV) fluctuate greatly. The moving averaging process can '
be disabled to hasten the response to the change of temperature
process values (PV).
Temperature process
) The temperature process value (PV) can be converted to the set Page 198,
value (PV) scaling . . . . O O )
. width and this value can be imported into the buffer memory. Section 4.11
function
The modules goes to the alert status when the temperature Page 200
Alert function process value (PV) or deviation (E) meets the condition set in O O 9 ] ’
q Section 4.12
advance.
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Enable or disable

s Heating-
Item Description Standard . 9 Reference
cooling
control
control
When the deviation (E) continues for a long time, the PID operation
. . result (manipulated value (MV)) by the integral action can be Page 214,
RFB limiter function . . . O O .
prevented from exceeding the effective range of the manipulated Section 4.13
value (MV).
If a difference between a temperature process value (PV) and an
actual temperature occurs due to the measurement status, the
error can be corrected. Select a correction method from the
following two types.
Sensor correction » Normal sensor correction (one-point correction) function: The o o Page 215,
function percentage of the full scale of the set input range can be Section 4.14
corrected as an error corrected value.
» Sensor two-point correction function: An error is corrected by
setting any two points (corrected offset value and corrected gain
value).
. ) When the input range is changed, the related buffer memory data
Auto-setting at input . A ) ] Page 226,
is changed automatically so that errors outside the setting range (@) O )
range change Section 4.15
does not occur.
Input/output (with another | Data can be input/output using another analog module (A/D o o Page 227,
analog module) function | conversion module or D/A conversion module) on the system. Section 4.16
Setting with considering delay time (response/scan time delay) of Page 228,
ON delay output function 9 ) g Y ) (resp y) O O 9 )
actual transistor output is possible. Section 4.17
The Q64TCN monitors the control status constantly. If the control
. . system oscillates due to a status soon after the control starts, a Page 229,
Self-tuning function . O x .
change of the set value (SV), and property fluctuation of a Section 4.18
controlled object, PID constants are changed automatically.
) Changing automatically the upper limit output limiter value of each
Peak current suppression o . . Page 239,
. channel and dividing the timing of transistor output can suppress O x .
function Section 4.19
the peak current.
Simultaneous This function allows several loops to reach the set value (SV) at the Page 244,
. . ) O x .
temperature rise function | same time. Section 4.20
Forward/reverse action Whether to perform PID operations in the forward action or reverse Page 258,
O x i
selection function action can be selected. Section 4.21
Loop disconnection Page 259,

P ] . Errors in the control system (control loop) can be detected. O x 9 ]
detection function Section 4.22
During AT loop

. ) . . ) . ) Page 261,
disconnection detection A loop disconnection can be detected during auto tuning. O x ]
) Section 4.23
function
Proportional band setting | The proportional band (P) can be individually set for heating or " o Page 263,
function cooling. Section 4.24
. . When the auto tuning is executed, an auto tuning formula is
Cooling method setting . . . Page 264,
) automatically selected according to the selected cooling method x O ]
function . Section 4.25
and the operation starts.
By changing the temperature where the cooling transistor output is
Overlap/dead band Y 9ing P o 9 ) p. Page 265,
) started, whether control stability is prioritized or energy saving is x O ]
function o Section 4.26
prioritized can be selected.
Temperature conversion | In heating-cooling control (normal mode) and mix control (normal Page 268
function (using unused mode), only temperature measurement is allowed by using unused x O Segtion 4'27
channels) temperature input terminals. ’
Heater disconnection The current which flows in the heater main circuit can be measured o o Page 271,
detection function and disconnections can be detected. Section 4.28
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Enable or disable

s Heating-
Item Description Standard . 9" | Reference
cooling
control
control
Output off-time current . ) Page 275,
. . An error of when the transistor output is off can be detected. O (@) .
error detection function Section 4.29
A set value in a buffer memory area can be backed up to the
Buffer memory data E2PROM. Because the backed up value is restored at the next o o Page 276,
backup function startup of the module, an initial setting program is not required Section 4.30
once this function is executed.
) ) Up to 16 errors and alarms that occur on the Q64TCN are stored in Page 278,
Error history function . (@) (@) .
the buffer memory as history. Section 4.31
. Error contents can be notified to the CPU module when errors and
Module error history . o . Page 280,
. . alarms occur on the Q64TCN. Error information is held in the O (@) .
collection function Lo . Section 4.32
memory inside of the CPU module as module error history.
. When an error occurs, the error can be cleared on the system Page 281,
Error clear function . O O .
monitor. Section 4.33
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3.3

I/0 Signals Transferred to/from the CPU Module

This section describes the 1/0 signals of the Q64TCN.

3.3.1

1/0 signal list

This section describes the assignment and applications of the Q64TCN input signals.
When the Q64TCTTBWN or Q64TCRTBWN is used, the device numbers of the I/O signals increase by 16 points
depending on how many empty points the left-hand side slots have. Therefore, I/O signals are given as indicated

below in this manual. Read them according to the module used.

El When 0 is set as the start I/O number, Yn1 is assigned as follows.

When the Q64TCTTN or Q64TCRTN is used: Y1
When the Q64TCTTBWN or Q64TCRTBWN is used: Y11

(1) Input signal list

Input signal (Signal direction: CPU module < Q64TCN)

Device No. Standard control Heating-cooling control Mix control
Xn0 Module READY flag Module READY flag Module READY flag
Xn1 Setting/operation mode status Setting/operation mode status Setting/operation mode status
Xn2 Write error flag Write error flag Write error flag
Xn3 Hardware error flag Hardware error flag Hardware error flag
Xn4 CH1 Auto tuning status CH1 Auto tuning status CH1 Auto tuning status
Xn5 CH2 Auto tuning status CH2 Auto tuning status CH2 Auto tuning status 2
Xn6 CH3 Auto tuning status CH3 Auto tuning status”’ CH3 Auto tuning status
Xn7 CH4 Auto tuning status CH4 Auto tuning status ™! CH4 Auto tuning status
Xn8 E2PROM write completion flag E2PROM write completion flag E2PROM write completion flag
Xn9 Default value write completion flag Default value write completion flag Default value write completion flag
XnA E2PROM write failure flag E2PROM write failure flag E2PROM write failure flag
XnB Setting change completion flag Setting change completion flag Setting change completion flag
XnC CH1 Alert occurrence flag CH1 Alert occurrence flag CH1 Alert occurrence flag
XnD CH2 Alert occurrence flag CH2 Alert occurrence flag CH2 Alert occurrence flag
XnE CH3 Alert occurrence flag CH3 Alert occurrence flag CH3 Alert occurrence flag
XnF CH4 Alert occurrence flag CH4 Alert occurrence flag CH4 Alert occurrence flag
*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to
[Z 5 Page 170, Section 4.1 (3).
*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to [~ Page 170,
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(2) Output signal list

CHAPTER 3 SPECIFICATIONS

Output signal (signal direction: CPU module — Q64TCN)

Device No. Standard control Heating-cooling control Mix control

YnO N/A N/A N/A

Yn1 Setting/operation mode instruction Setting/operation mode instruction Setting/operation mode instruction

Yn2 Error reset instruction Error reset instruction Error reset instruction

Yn3 N/A N/A N/A

Yn4 CH1 Auto tuning instruction CH1 Auto tuning instruction CH1 Auto tuning instruction

Yn5 CH2 Auto tuning instruction CH2 Auto tuning instruction CH2 Auto tuning instruction 2

Yn6 CH3 Auto tuning instruction CH3 Auto tuning instruction™! CH3 Auto tuning instruction

Yn7 CH4 Auto tuning instruction CH4 Auto tuning instruction™ CH4 Auto tuning instruction

Yn8 E2PROM backup instruction E2PROM backup instruction E2PROM backup instruction

Yn9 Default setting registration instruction | Default setting registration instruction | Default setting registration instruction

YnA N/A N/A N/A

YnB Setting change instruction Setting change instruction Setting change instruction

VG CH1 PID control forced stop CH1 PID control forced stop CH1 PID control forced stop
instruction instruction instruction

vnD CH2 PID control forced stop CH2 PID control forced stop CH2 PID control forced stop
instruction instruction instruction™?

VnE CH3 PID control forced stop CH3 PID control forced stop CH3 PID control forced stop
instruction instruction™ instruction

vnE CH4 PID control forced stop CH4 PID control forced stop CH4 PID control forced stop
instruction instruction™? instruction

*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to
[ 7 Page 170, Section 4.1 (3).
*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to [~ 5 Page 170,

Point/’

The functions of the Q64TCN cannot be guaranteed if any of the unavailable areas is turned on/off in a sequence program.

Section 4.1 (3).
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3.3.2

Details of input signals

(1)

(2)

Module READY flag (Xn0)

This flag turns on to indicate that the preparation for the Q64TCN is completed when the module is turned on
from off or when the CPU module's reset is released.

Make sure that this flag is on when reading/writing data from/in the buffer memory of the Q64TCN from the CPU
module. The following shows an example of a program. (In the following example, the start I/O number of the
Q64TCN is set to 10.)

Write
instruction

X10
—t {ToP  HI H22 K100 Ki

—|;Used as buffer memory read/write interlock.

If the watchdog timer error is detected, this flag turns off. The Q64TCN stops controlling the temperature and the
transistor output turns off. (The RUN LED turns off and ERR. LED turns on.)

Setting/operation mode status (Xn1)

This signal turns on at the operation mode, off at the setting mode.

ON

Setting/operation mode OFF N e
instruction (Yn1) : >

Setting/operation mode OFF \‘>| : \‘>|

status (Xn1)

Setting mode at Operation mode Setting mode
Mode transition power-ON (during operation) (after operation)

During mode shift processingo During mode shift processingg

fffff > Executed by the Q64TCN

(a) Precautions during the mode shifting

52

The mode shifting means the following timings.
» From Setting/operation mode instruction (Yn1) OFF — ON to Setting/operation mode status (Xn1) ON

(above figure @)
» From Setting/operation mode instruction (Yn1) ON — OFF to Setting/operation mode status (Xn1) OFF

(above figure@)
During the mode shifting, do not change the set values. If the set values are changed during the mode shifting,
the module operation cannot be guaranteed. Use Setting/operation mode status (Xn1) as an interlock condition
for Setting/operation mode instruction (Yn1) when changing the setting.
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Point />

The conditions whether to perform the temperature judgment, PID control, and alert judgment by the Q64TCN differ among
the following timings.

+ Setting mode at power-ON

» Operation mode (in operation)

+ Setting mode (after operation)
For each detail on the temperature judgment, PID control, and alert judgment, refer to the following.

« Temperature judgment:/__ 5 Page 89, Section 3.4.2 (3)
+ PID control:l__3 Page 176, Section 4.3 (6)
+ Alert judgment:_ 3 Page 209, Section 4.12 (5)

(3) Write error flag (Xn2)

The write data error occurs in the Q64TCN when the data is set to the buffer memory in the area where data
cannot be written or the timing when data cannot be written.
After a write data error occurs and the error code is stored in Write data error code (Un\GO0), this flag turns on.
A write data error occurs under the following conditions.
* When data is set in the buffer memory of the system area
* When the setting of the area which can be written only during the setting mode (Setting/operation mode
status (Xn1): OFF) is changed during the operation mode (Setting/operation mode status (Xn1): ON)
(_5Page 52, Section 3.3.2 (2))
* When the data which cannot be set is set
- When the setting of the buffer memory is changed during the default setting registration (s~ Page 60,
Section 3.3.3 (5))
* When the current control mode and the control mode backed up in the E2PROM are different due to the
change of the control mode selection.

ON

OFF /"’

Write error flag (Xn2)

Write data error code OH >< Error code >< OH

(Un\GO)

Error reset instruction (Yn2) OFF lx'

fffff » Executed by the Q64TCN

(4) Hardware error flag (Xn3)

This flag turns on when hardware error occurs in the Q64TCN.

53
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(5) CHO Auto tuning status (Xn4 to Xn7)

This signal turns on when auto tuning of each channel is set by the user or when the Q64TCN performs self-

tuning.
Auto tuning status
Heating-
Channel Standard . . ON/OFF status
cooling Mix control
control
control
CHA1 Xn4 Xn4 Xn4
- ON: The auto tuning/self-tuning is being
CH2 Xn5 Xn5 Xn5"2 performed.
CH3 Xn6 Xn61 Xn6 OFF: The auto tuning/self-tuning is not being
Cha xn7 - n7 performed or is completed.

*1 Available only under the heating-cooling control (expanded mode). For details on the expanded mode, refer to
[ Page 170, Section 4.1 (3).

*2 Available only under the mix control (expanded mode). For details on the expanded mode, refer to [ Page 170,
Section 4.1 (3).

(a) Performing auto tuning

To perform auto tuning, turn CHO Auto tuning instruction (Yn4 to Yn7) on from off.
While auto tuning is in process, this signal is on, and turns off at the completion of the auto tuning.

ON

CHIO Auto tuning instruction _OFF_ |
(Ynd to Yn7)

CHO Auto tuning status OFF During auto tuning

(Xn4 to Xn7)

— Executed in a sequence program

fffff » Executed by the Q64TCN

For details on the auto tuning function, refer to the following.
[ Page 182, Section 4.6

(b) Self-tuning

This signal turns on when self-tuning starts. This signal automatically turns off at the completion of the self-
tuning.

Set a self-tuning option in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670). ([_ Page 148,
Section 3.4.2 (68))Self-tuning can be executed only in the standard control.
For details on the self-tuning function, refer to the following.

[T Page 229, Section 4.18
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(6) E2PROM write completion flag (Xn8)

Turning E2PROM backup instruction (Yn8) on from off starts the writing of the buffer memory data to the

E2PROM. After the data writing is completed, this flag turns on. Turning E2PROM backup instruction (Yn8) off
from on also turns off this flag.

ON
E2PROM backup instruction ofp X .
(Yn8) y
Execution status of Before write to '\ During write to Completion of write to
E2PROM write E’PROM E’PROM \ E’PROM
/" ON i
E2PROM write completion  oFf ’ P

flag (Xn8)

—» Executed in a sequence program
***** +» Executed by the Q64TCN

For details on the data writing to the E2PROM, refer to the following.
[ = Page 276, Section 4.30

(7) Default value write completion flag (Xn9)
Turning Default setting registration instruction (Yn9) on from off starts the writing of the default value of the
Q64TCN to the buffer memory. After the data writing is completed, this flag turns on. Turning Default setting
registration instruction (Yn9) off from on also turns off this flag.

ON
Default setting registration instruction L ~
(Yn9) OFF o |
; |
User settin S '
Buffer memory value 9 ‘><\\ \ :' Default value
\, ON_] 1
\\ \\
Default value write completion flag OFF B 4

(Xn9) During default setting
registration
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—» Executed in a sequence program
- --- % Executed by the Q64TCN

(a) Unused channel
For unused channels (which temperature sensors are not connected to), CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) must be set to Unused (1) after the completion of the writing of the
default value.
If not, the ALM LED blinks.
For details on the unused channel setting, refer to the following.

[ 7 Page 303, Section 5.5
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(8) E2PROM write failure flag (XnA)

Turning E2PROM backup instruction (Yn8) on from off starts the writing of the buffer memory data to the
E2PROM. This flag turns on when the writing failed.

ON
A
E2PROM backup instruction  OFF (v 2
(Yn8) During write  ONJ -~
0E?PROM 7 »
E2PROM write completion flag OFF B
(Xn8) ON] !

\
b

E2PROM write failure flag ~ OFF 3
(XnA) During write \
to E2PROM | Error detection of write to E2PROM

—» Executed in a sequence program
fffff » Executed by the Q64TCN
This flag turns off when E2PROM backup instruction (Yn8) is turned on from off again to complete the data writing
to the E2PROM.
For details on the data writing to the E2PROM, refer to the following.
[ 7 Page 276, Section 4.30

Point/

When an error of the data read from E2PROM is detected at power-on, EZPROM write failure flag (XnA) turns on and the
QG64TCN operates by default. In this case, turn E2PROM backup instruction (Yn8) on from off to write data to the E2PROM.
If the data writing to the E2PROM fails, hardware failure is a likely cause. Please consult your local Mitsubishi representative.

(9) Setting change completion flag (XnB)
Turning Setting change instruction (YnB) on from off during the setting mode (Setting/operation mode status
(Xn1): OFF) reflects the set contents of each buffer memory to the control. After the data is reflected, this flag
turns on. Turning Setting change instruction (YnB) off from on also turns off this flag.

ON
Setting change instruction OFF f /’f
.(YnB) . oN
Setting c_hange OFF . “~->l
completion flag
(XnB)

—— Executed in a sequence program
fffff » Executed by the Q64TCN

This flag can be used as an interlock condition for Setting/operation mode instruction (Yn1).
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(10)CHO Alert occurrence flag (XnC to XnF)

When an alert occurs, the alert definition is stored in CHO Alert definition (Un\G5 to Un\G8), and this flag turns
on.

For conditions where this flag turns off, refer to the following.

[C_ 5 Page 209, Section 4.12 (6)

The following table lists the particular flag and buffer memory addresses of alert definitions for each channel.

Alertoccurrence CHO Alert definition (buffer memory
Channel ON/OFF status .
flag address) (= Page 89, Section 3.4.2 (3))
CH1 XnC Un\G5
CH2 XnD OFF: Alert does not occur. Un\G6
CH3 XnE ON: Alert occurs. un\G7
CH4 XnF Un\G8

El Time chart for CH1

ON
r Y
CH1 Alert occurrence flag OFF S
(XnC) H
CH1 Alert definition : "
(Un\G5) 0 ><Detected alert definition

fffff » Executed by the Q64TCN
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3.3.3

Details of output signals

(1) Setting/operation mode instruction (Yn1)

Use this signal to select the setting mode or the operation mode.

» OFF: Setting mode
* ON: Operation mode

Some buffer memory areas can be set only in the setting mode.

(a) Buffer memory areas that can be set only in the setting mode

The following settings can be changed only when Setting/operation mode instruction (Yn1) is off. If the settings

are changed in the operation mode, a write data error (error code: OO0 3},) occurs.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Input range Un\G32 Un\G64 Un\G96 Un\G128 Page 98, Section 3.4.2 (12)
Resolution of the manipulated value for )
) Un\G181 Page 136, Section 3.4.2 (48)
output with another analog module
CHO Alert 1 mode setting Un\G192 Un\G208 Un\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 139, Section 3.4.2 (52)
CHO Alert 3 mode setting Un\G194 Un\G210 uUn\G226 uUn\G242
CHO Alert 4 mode setting Un\G195 un\G211 un\G227 Un\G243
CTO CT selection Un\G272 to Un\G279 (set for each current sensor (CT)) Page 142, Section 3.4.2 (55)
CHO Sensor two-point correction offset .
Un\G544 Un\G576 Un\G608 Un\G640 Page 144, Section 3.4.2 (58)
value (measured value)
CHO Sensor two-point correction offset
P Un\G545 uUn\G577 Un\G609 Un\G641 Page 144, Section 3.4.2 (59)
value (corrected value)
CHO Sensor two-point correction gain .
Un\G546 Un\G578 Un\G610 Un\G642 Page 145, Section 3.4.2 (60)
value (measured value)
CHO Sensor two-point correction gain .
Un\G547 Un\G579 Un\G611 Un\G643 Page 145, Section 3.4.2 (61)
value (corrected value)
CHO Sensor two-point correction offset
P Un\G548 Un\G580 un\G612 uUn\G644 Page 146, Section 3.4.2 (62)
latch request
CHO Sensor two-point correction gain .
Un\G550 Un\G582 un\G614 Un\G646 Page 146, Section 3.4.2 (64)
latch request
CHO Number of moving averaging Un\G698 Un\G699 uUn\G700 Un\G701 Page 153, Section 3.4.2 (72)
Cooling method setting uUn\G719 Page 153, Section 3.4.2 (73)
CHO Process value (PV) scaling function
] ) (PV) g Un\G725 Un\G741 uUn\G757 uUn\G773 Page 154, Section 3.4.2 (76)
enable/disable setting
cHOP lue (PV ling |
cHI Process value (PV) scaling lower Un\G726 Un\G742 Un\G758 Un\G774
limit value
Page 155, Section 3.4.2 (77)
CHO Process value (PV) scaling upper
. Un\G727 Un\G743 Un\G759 Un\G775
limit value
CHO Derivative action selection uUn\G729 Un\G745 uUn\G761 un\G777 Page 155, Section 3.4.2 (79)
CHO Simultaneous temperature rise .
) Un\G730 Un\G746 Un\G762 Un\G778 Page 156, Section 3.4.2 (80)
group setting
CHO Setting change rate limiter unit time
eting Stk Un\G735 Un\G751 Un\G767 Un\G783 | Page 159, Section 3.4.2 (85)
Peak current suppression control group .
) uUn\G784 Page 160, Section 3.4.2 (86)
setting
Sensor correction function selection Un\G785 Page 161, Section 3.4.2 (87)
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(2) Error reset instruction (Yn2)
Use this signal to turn off Write error flag (Xn2) and to reset Write data error code (Un\GO0). For the method to
reset an error, refer to Write error flag (Xn2). ((_s Page 53, Section 3.3.2 (3))

(3) CHO Auto tuning instruction (Yn4 to Yn7)

Use this signal to start auto tuning per channel. Turning this signal on from off starts auto tuning and turns on
CHO Auto tuning status (Xn4 to Xn7). After auto tuning is completed, CHO Auto tuning status (Xn4 to Xn7) turns
off.

Keep this instruction ON during auto tuning and turn it off from on at the completion of the auto tuning. If this

instruction is turned off from on during auto tuning, the auto tuning stops. If the auto tuning stops, PID constants
in the buffer memory do not change.

Point/’

@ |If proportional band (P)/heating proportional band (Ph) is set to 0, auto tuning cannot be performed. ((_ = Page 107,
Section 3.4.2 (15))

@ |[f Setting/operation mode instruction (Yn1) is turned off from on and the operation status shifts to the setting mode during
auto tuning, the auto tuning stops. After that, even if Setting/operation mode instruction (Yn1) is turned on from off and
the operation status shifts back to the operation mode, the auto tuning does not resume. To resume the auto tuning, turn
Auto tuning instruction (Yn4 to Yn7) off from on, and turn it on from off again.

For details on the auto tuning function, refer to the following.
[ 5 Page 182, Section 4.6

(4) E2PROM backup instruction (Yn8)

Use this signal to write the buffer memory data to the E2PROM. Turning this instruction on from off starts the data

writing to the E2PROM.
For the buffer memory areas whose data is to be backed up, refer to the following.

[ 5 Page 61, Section 3.4.1

(a) When data writing to the E2PROM has completed normally
E2PROM write completion flag (Xn8) turns on.
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(b) When data writing to the E2PROM has not completed normally

E2PROM write failure flag (XnA) turns on. When E2PROM write failure flag (XnA) turns on, turn E2PROM write
failure flag (XnA) on from off to write the data to the E2PROM again.

(c) Timings when this instruction cannot be received

In the following timings, this instruction cannot be received.
* 1: While PID constants are written after auto tuning
« 2: While PID constants are read from the E2PROM
+ 3: While a setting error is occurring
* 4: While a setting is being changed by Setting change instruction (YnB)

For 1 to 3 above, turn this instruction on from off after each condition is resolved.

For 4, data writing to the non-volatile memory automatically starts if the factor is resolved.

For details on the data writing to the E2PROM, refer to [~ =~ Page 276, Section 4.30.
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(5) Default setting registration instruction (Yn9)
Turning Default setting registration instruction (Yn9) on from off sets the data in the buffer memory areas back to

the default values according to control mode selection.
After the data writing is completed, Default value write completion flag (Xn9) turns on.

(a) When Setting/operation mode status (Xn1) is on (in operation mode)
Turning this instruction on from off does not set data back to the default value. Turn on this instruction when

Setting/operation mode status (Xn1) is off (in the setting mode).

(6) Setting change instruction (YnB)

Use this instruction to confirm the set value of the buffer memory (the buffer memory areas that can be set only in

the setting mode (Setting/operation mode status (Xn1): OFF)). ((_ Page 58, Section 3.3.3 (1))

(a) Reflection of set value
Even though the set values are written into the buffer memory, they cannot be reflected to the Q64TCN's
operation immediately. To confirm the set values, turn this instruction OFF — ON — OFF after the set values
are written into the buffer memory. Doing so lets the Q64TCN operate according to the setting in each buffer

memory area.

(7) CHO PID control forced stop instruction (YnC to YnF)

Use this signal to temporarily stop PID control forcibly.

(a) Mode when PID control stops
The mode depends on the setting of CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129).
For details on CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129), refer to the following.

[ Page 105, Section 3.4.2 (13)
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3.4 Buffer Memory Assignment

This section describes the Q64TCN buffer memory assignment.

3.4.1 Q64TCN buffer memory assignment list

This section lists the Q64TCN buffer memory areas.
For details on the buffer memory, refer to [ 5 Page 88, Section 3.4.2.

Point/’

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

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

For details on the control mode, refer to [ 5 Page 168, Section 4.1.

Point/’

Depending on the control mode, some channels cannot be used for control.
The channels which cannot be used for control are the following.
* For heating-cooling control (hormal mode): CH3, CH4
» For mix control (normal mode): CH2
The channels which cannot be used for control can be used only for temperature measurement. For details,

refer to [__ 5 Page 268, Section 4.27.
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O: Enable, x: Disable

Target Setting contents
channel 2
Address or - Default | Read/ | Automatic | = PRtOM
a eating- i
(decimal current Standard i g Mi - value | Write setting V_m ? | Reference
(hexadecimal)) etrol et (¢ el *1 2 '3 availability
sensor control *4
(CT)
Page 88,
0(0R) All CHs Write data error code 0 R x x Section
342 (1)
1(1R) CH1 Decimal point position
2(24) CH2 Decimal point position o(TT) Page 88,
1(RT) R x x Section
3(3R) CH3 Decimal point position 5 3.4.2(2)
4(4y) CH4 Decimal point position
5(5y) CH1 Alert definition
6(6) CH2 Alert definition Page 89,
0 R x x Section
7(Ty) CH3 Alert definition 3.4.2(3)
8(8K) CH4 Alert definition
9(9y) CH1 Temperature process value (PV)
10(Ay) CH2 Temperature process value (PV) Page 91,
0 R x x Section
11(By) CH3 Temperature process value (PV) 3.4.2(4)
12(C) CH4 Temperature process value (PV)
. Manipulated Manipulated
M lated
13(Dn) CH1 vaTSlep(ul\/zliV(; value for value for
heating (MVh) | heating (MVh)
. Manipulated
. Manipulated
Manipulated value for
14(Ep) CH2 value (MV) value for heating
heating (MVh) 7
(MVh) Page 91,
Manipulated 0 R x x Section
15(F) CH3 Manipulated Va|U<.9 for Manipulated 3.4.2(5)
value (MV) heating value (MV)
(MVh)'®
Manipulated
16(101) CH4 Manipulated Va|U<.9 for Manipulated
value (MV) heating value (MV)
(MVh)'®
Temperature Temperature Temperature
17(11y) CH1 rise judgment rise judgment | rise judgment
flag flag flag
Temperature Temperature Temperature
18(12y) CH2 rise judgment rise judgment | rise judgment
flag flag flag” Page 93,
0 R x x Section
Temperature Temperature Temperature 3.4.2 (6)
19(13R) CH3 rise judgment rise judgment | rise judgment
flag flag™ flag
Temperature Temperature Temperature
20(14y) CH4 rise judgment rise judgment | rise judgment
flag flag™® flag
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Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A in ix contr ilabili
(hexadecimal)) control cooling contro 1 2 3 availability
sensor control *4
(CT)
. Heating Heating
21(15y) CH1 Transistor transistor transistor
output flag
output flag output flag
Transistor Heating Healing
22(16y) CH2 outout fla transistor transistor
puttieg output flag output flag” Page 94,
Heati 0 R x x Section
eating
i i 34.2(7
23(175) CH3 Transistor transistor Transistor (")
output flag “© output flag
output flag
. Heating .
24(18,) CHa Transistor transistor Transistor
output flag “© output flag
output flag
25(19y) CH1 Set value (SV) monitor
26(1A,) CH2 Set Yalue (SV) | Set Yalue (SV) | Set ‘-/allJ’e (8v)
monitor monitor monitor ™’ Page 95
Set value (SV) | Setvalue (SV) | Setvalue (SV) 0 R x x Section
27(1B CH3 .
(1B+) monitor monitor ® monitor 3.4.2(8)
28(1Cy) Cha Set \'/alue (SV) | Set vallie (SV) | set \'/alue (V)
monitor monitor™® monitor
Page 95,
29(1Dy) AllCHs | Cold junction temperature process value™® 0 R x x Section
3.4.2(9)
Page 95,
30(1ER) All CHs MAN mode shift completion flag 0 R x x Section
3.4.2 (10)
Page 96,
31(1Fp) AllCHs | E2PROM's PID constants read/write completion flag 0 R x x Section
3.4.2(11)
2(TT) Page 98,
32(20y) CHA1 Input range ™ 7(RT) R/W x (@) Section
*5 3.4.2(12)
Page 105,
33(21y) CH1 Stop mode setting 1 R/W x le) Section
3.4.2 (13)
Page 106,
34(22y) CHA1 Set value (SV) setting 0 R/W o) e} Section
3.4.2 (14)
Proportional Erec)::)ttl)r:tg:onal E:)e:cl::fi’onal Page 107,
35(23 CH1 30 R/W Secti
(231) band (P) setting | band (Ph) band (Ph) * % ;CZKZ: 5
setting setting o
Page 109,
36(24) CH1 Integral time (1) setting 240 R/W x le) Section
3.4.2 (16)
Page 109,
37(25y) CHA1 Derivative time (D) setting 60 R/W x e} Section
3.4.2(17)
38(26) CH1 Alert set value 1 0 R/W (e} O
39(27,) CH1 Alert set value 2 0 R/W o e Page 110,
Section
40(284) CH1 Alert set value 3 0 R/W O O 3.4.2 (18)
41(29y) CH1 Alert set value 4 0 R/W (@) O
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Target Setting contents
channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i ¢ Mi trol value Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control cooling contro 1 s 3 availability
sensor control 4
(CT)
- Heating upper | Heating upper
Upper limit - .
42(2A
(2An) CH1 output limiter I!m!t output I{m!t output 1000 R/W x o) Page 112,
limiter limiter Section
L limit 3.4.2(19)
43(2By) CH1 03::)3: Ili:iter System area System area 0 R/W x (@)
Page 114,
44(2Cy) CH1 Output variation limiter setting 0 R/W x o) Section
3.4.2 (20)
Page 115,
45(2Dy) CH1 Sensor correction value setting 0 R/W x (@) Section
3.4.2 (21)
Page 115,
46(2Ey) CH1 Adjustment sensitivity (dead band) setting 5 R/W x o) Section
3.4.2 (22)
Heating control | Heating control Page 116,
Control output
47(2Fy) CH1 o (::rllerze(t)tlijnpu output cycle output cycle 30 R/IW x O Section
4 d setting setting 3.4.2(23)
Page 117,
48(30y) CH1 Primary delay digital filter setting 0 R/W x () Section
3.4.2 (24)
Page 118,
49(31R) CH1 Control response parameters 0 R/W x (@) Section
3.4.2 (25)
Page 119,
50(32y) CH1 AUTO/MAN mode shift 0 R/W x (@) Section
3.4.2 (26)
Page 120,
51(33y) CH1 MAN output setting 0 R/W x o) Section
3.4.2 (27)
Setting change rate limiter/Setting change rate Pagg 121,
52(34y) CH1 o 10 0 RIW x @) Section
limiter (temperature rise) 3.4.2 (28)
Page 122,
53(354) CH1 AT bias 0 R/W (@) (@) Section
3.4.2 (29)
Forward/reverse Page 123,
54(36y) CH1 action setting System area System area 1 R/W x o) Section
3.4.2 (30)
1300
o (TT)
55(37y) CH1 Upper limit setting limiter 6000 R/W (@) o)
N Page 124,
(RT)® Section
o(TT) 3.4.2 (31)
56(384) CH1 Lower limit setting limiter -2000 R/W le) e}
(RT)®
57(39y) CH1 System area — — — — —
Page 125,
58(3Ay) CH1 Heater disconnection alert setting”™"" 0 RIW x O Section
3.4.2 (32)
L
d:)sc():F())nnection Page 126,
59(3B) CH1 . System area System area 480 R/W x (@) Section
detection 3.4.2(33)
judgment time o

64



CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel . | E2PROM
Address or Heati Default | Read/ | Automatic .
q eating- . A write
(decimal Standard N _ value | Write | setting Vrite | Reference
. current cooling Mix control . . . availability
(hexadecimal)) control 1 2 &
sensor control 4
(CT)
(';,°°p ; Page 127,
60(3Ch) CH1 |scon.nec on System area System area 0 R/W O O Section
detection dead
3.4.2 (34)
band
Page 128,
61(3Dy) CH1 Unused channel setting 0 R/IW x e} Section
3.4.2 (35)
Page 129,
62(3ER) CH1 E2PROM's PID constants read instruction 0 R/W x x Section
3.4.2 (36)
Automatic backup setting after auto tuning of PID Page 130,
63(3F ) CHA utomatic backup setting after auto tuning o 0 RIW N N Section
constants 3.4.2(37)
2(TT) Page 98,
64(40y) CH2 Input range™ 7(RT) R/W x (@) Section
*5 3.4.2(12)
St d St d Stop mode Page 105,
65(41y) CH2 op mode op mode ht 1 RIW x o Section
setting setting setting 342 (13)
Page 106,
Set value (SV
66(424,) CHa Set.value (sVv) Set-value (sVv) vl (8v) 0 RIW o o Section
setting setting setting 342 (14)
Heating Heating Page 107
Proportional proportional proportional ’ 1
67(43 CH2 30 R/W x Section
(43n) band (P) setting | band (Ph) band (Ph) © 3.4.2 (15)
setting setting'7 B
) Page 109,
i i Integral time (1
68(44y) CH2 Integral time (1) Integral time (1) g . 0 240 RIW . o Section
setting setting setting 34.2(16)
Derivative ti Derivative ti Derivative time Page 109,
69(45,,) CH2 eriva |'ve ime eriva |ye ime . 60 RIW N o Section
(D) setting (D) setting (D) setting 34.2(17)
t val Alert set value
70(464) CH2 Alert set value 1 ?'en setvalue 7 0 RIW o o
Alert set val Alert set value
71(47y) CH2 Alert set value 2 2 ort sevate 27 0 RW S @) Page 110,
Section
Alert set value | Alert set value
72(48y) CH2 Alert setvalue 3 | ers 57 0 RIW o o 34.2(18)
Alert set value | Alert set value
73(49y) CH2 Alert set value 4 4 © 47 0 R/W (e} O
- Heating upper | Heating upper
Upper limit . .
T4(4Ay) CH2 o limit output limit output 1000 R/W x e Page 112
output limiter L o ’
limiter limiter 7 Section
— 3.4.2 (19)
75(4By) CH2 Lower I|'m|.t System area System area 0 R/W x O
output limiter
Output variation Output Output Page 114,
76(4Ch) CH2 | _tp i variation limiter | variation limiter 0 RIW x e} Section
imiter setting setting setting*7 3.4.2 (20)
Page 115,
77(4Dy) CH2 Sensor correction value setting 0 R/W x e} Section
3.4.2 (21)
i Adjustment
Adjustment Adju§t-n?ent ! e Page 115,
i sensitivity sensitivity )
78(4Ep) CH2 sensitivity (dead 5 R/W x e} Section
. (dead band) (dead band)
band) setting . g 3.4.2(22)
setting setting
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- i . i
(decimal current Standard i g Mi - value | Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control Coolny contro o - - availability
sensor control 4
(CT)
Control output Heating control | Heating control Page 116,
79(4Fy) CH2 evcle settinp output cycle output cycle 30 R/W x @) Section
y 9 setting setting”” 3.4.2 (23)
Page 117,
80(504) CH2 Primary delay digital filter setting 0 R/W x o) Section
3.4.2 (24)
Control Control Control Page 118,
81(51y) CH2 response response response 0 R/W x O Section
parameters parameters parameters*7 3.4.2 (25)
P 119
AUTO/MAN AUTOMAN | AUTO/MAN age 119,
82(52y) CH2 mode shift mode shift mode shift 0 RIW x o) Section
7 3.4.2 (26)
Page 120,
MAN output MAN output MAN output
83(53y) CH2 > ouipy - ouPY o 0 RIW x o Section
setting setting setting 342 (27)
Setting change rate limiter/Setting change rate Page 121,
84(54y) CH2 limiter (temperature rise) 0 RIW x o) Section
“10 3.4.2 (28)
Page 122,
85(55y) CH2 AT bias AT bias AT bias™” 0 R/W o) (o) Section
3.4.2 (29)
Forward/reverse Page 123,
86(56) CH2 action setting System area System area 1 R/W x o) Section
3.4.2 (30)
1300
- - - TT)
Upper limit (
87(57n) CcH2 ::tfiir l:ir::itter :St‘t)iir l:ir:::ter pti) limiter™” 6000 RW O o
g g setting limiter (RT) Page 124,
5 Section
0(TT) 3.4.2(31)
Lower limit Lower limit Lower limit -2000
88(58
(581) CH2 setting limiter setting limiter setting limiter'” (RT) RW o o
*5
89(59y) CH2 System area — — - - -
Heat
Heater Heater _ea er . Page 125,
. ! ) ! disconnection i
90(5An) CH2 disconnection disconnection alert 0 R/W x o) Section
alert setting*11 alert setting*11 setting*7*11 3.4.2 (32)
L
d:)sc():F())nnection Page 126,
91(5By) CH2 detection System area System area 480 R/W x (@) Section
3.4.2 (33
judgment time (33)
L
d:)sc():F;nnection Page 127,
92(5Ch) CH2 . System area System area 0 R/W (@) (@) Section
detection dead 342 (34)
band o
Unused Page 128,
9 9 setting™” 3.4.2 (35)
E2PROM's PID | E2PROM'sPID | E2PROM's PID Page 129,
94(5EH) CH2 constants read constants read | constants read 0 R/W x x Section
instruction instruction instruction™” 3.4.2 (36)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E°PROM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v"t? | Reference
. in ix contr
(hexadecimal)) control cooling contro 1 2 3 availability
sensor control 4
(CT)
Automati Automatic Automatic
b:c(I)(:]asl(;ttin backup setting | backup setting Page 130,
95(5Fy) CH2 after aZto tuni’ig after auto after auto 0 R/W x x Section
i tuning of PID
of PID constants tuning of PID g i 3.4.2(37)
constants constants ’
2(TT) Page 98,
96(604) CH3 Input range ™ 7(RT) R/W x @) Section
*5 3.4.2(12)
Page 105,
St d Stop mode St d
97(61y,) CH3 op mode P o op mode 1 RIW x o Section
setting setting setting 3.4.2 (13)
Page 106,
Set value (SV Set value (SV) | Set value (SV
98(62) CH3 et value (SV) e (V) | Set value (SV) 0 RIW o o Section
setting setting setting 3.4.2 (14)
Heating .
Proportional proportional Proportional Page 107,
99(63) CH3 banz (P) settin band (Ph) band (P) 30 RIW x (@] Section
g s setting 3.4.2 (15)
setting
. : ) Page 109
Int It I ’
100(64y,) CH3 Integral time (1) n e'gra*6|me( ) Integral time (1) 240 RIW N o Section
setting setting setting 3.4.2 (16)
s TR T Page 109,
Derivative time
101(654) CH3 Derlvatlye time " Derlvatllve time 60 RIW x o Section
(D) setting (D) setting (D) setting 3.4.2(17)
Alert set value | Alert set val
102(66,) CHS | Alertsetvalue 1 | g ! eri setvale 0 RIW o o
Alert set value | Alert set val
103(67h) CH3 Alert set value 2 56 A ert setvalue 0 R/W (@] O Page 110
Section
Alert set value
104(68y,) CH3 | Alertsetvalue | o g\'e" setvalue 0 RIW o o 34.2(18)
Alert set value | Alert set val
105(69y) CH3 Alert setvalue 4 | . . ert setvalue 0 RIW o o
u limit Heating upper U limit
pper limi L pper limi
106(6A, CH3 limit output 1000 R/W x
(6An) output limiter L *Gp output limiter o Page 112,
limiter Section
— — 3.4.2(19)
107(6By) CH3 Lower limit Systemarea | -OWerlimit 0 RIW x o
output limiter output limiter
Output variation Output Output Page 114,
108(6Cy) CH3 Iimitper seftin variation limiter | variation limiter 0 R/W x e} Section
9 setting™® setting 3.4.2 (20)
Page 115,
109(6Dy) CH3 Sensor correction value setting 0 R/W x O Section
3.4.2(21)
Adjustment Adjust t
Adjustment ! e Ju.s'n?en Page 115,
110(6E}) CH3 | sensitivity (dead | oMY sensitivity 5 RIW x Section
H Y (dead band) (dead band) ©
band) setting g . 3.4.2 (22)
setting setting
Heating control Page 116,
e | om (SIS oo | SN | a0 | ew | x| 0| e
setting™® 3.4.2(23)
Page 117,
112(704) CH3 Primary delay digital filter setting 0 R/W x O Section
3.4.2 (24)
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control Coolny contro o - - availability
sensor control *4
(CT)
Control Control Control Page 118,
113(71y) CH3 response response response 0 R/W x O Section
parameters parameters® | parameters 3.4.2(25)
Page 119
AUTO/MAN AUTO/MAN AUTO/MAN !
114(72y) CH3 ) ., X 0 R/W x o) Section
mode shift mode shift® mode shift 3.4.2 (26)
Page 120
MAN output MAN output MAN output ,
15(73y) CH3 - ol o - ouled 0 RIW x o Section
setting setting setting 3.4.2 (27)
Setting change rate limiter/Setting change rate Page 121,
116(74y) CH3 limiter (temperature rise) 0 RIW x o) Section
*10 3.4.2 (28)
Page 122,
117(75y) CH3 AT bias AT bias™® AT bias 0 R/W (@) (@) Section
3.4.2 (29)
Forward/reverse Forward/ Page 123,
118(76y) CH3 ) ’ System area reverse action 1 R/W x e} Section
action setting ;
setting 3.4.2 (30)
1300
imi Upper limit imi TT
19(77,) CH3 Upper limit PP | Upper limit M RIW o o
setting limiter setting limiter'® | setting limiter 6000 Page 124
(RT)'® Section
imi Lower limit imi orn 342(31)
120(78y) cha | Lowerlmt orime | bowerfimt 2000 | RW o o
setting limiter setting limiter 6 | setting limiter .5
(RT)
121(79y) CH3 System area — — _ _ _
Heat:
Heater 'ea er . Heater Page 125,
) ! disconnection I . i
122(7An) CH3 disconnection alert disconnection 0 R/W x le) Section
ot |
alert setting setting*e*” alert setting 3.4.2 (32)
Loop Loop Page 126
di " di ’ ,
123(7By) CH3 sconnection System area sconnection 480 RIW x e} Section
detection detection 342 (33)
judgment time judgment time o
Loop Loop Page 127
di " di ’ ,
124(7Cp) CH3 |scon.nec on System area |scon.nec ‘on 0 R/W e} e} Section
detection dead detection dead 3.4.2 (34)
band band o
Unused Page 128,
setting™® 3.4.2 (35)
E2PROM's PID | E?PROM'SPID | E2PROM's PID Page 129,
126(7Ey) CH3 constants read | constants read | constants read 0 R/W x x Section
instruction instruction™® instruction 3.4.2 (36)
Aut i Automatic Automatic
b: CT(:]aS'Zttin backup setting | backup setting Page 130,
127(7Fy) cHz [ oo a‘;to tunii after auto after auto 0 RIW x x Section
9 | tuning of PID | tuning of PID 3.4.2(37)
of PID constants v
constants® constants
2(TT) Page 98,
128(80) CH4 Input range”™® 7(RT) R/W x 0] Section
*5 3.4.2 (12)
Page 105
St d Stop mode St d )
129(81y) CH4 op mode pme op mode 1 RIW x o Section
setting setting setting 342 (13)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ? | Reference
. in ix contr
(hexadecimal)) control cooling contro 1 2 3 availability
sensor control *4
(CT)
Page 106,
Set value (SV
130(82,) Cha Set-value (sv) val (SV) Set-value (sv) 0 RW o o Section
setting setting setting 3.4.2 (14)
Heating .
Proportional proportional Proportional Page 107,
131(83R) CH4 band (P) settin band (Ph) band (P) 30 R/W x (@) Section
9 s setting 3.4.2 (15)
setting
i . . Page 109
Int 11 | ’
132(84y) CH4 Integral time (1) n e'gra*6|me( ) Integral time (1) 240 RIW N o Section
setting setting setting 3.4.2 (16)
s i T Page 109,
Derivative time
133(85,) CHa Derlvatlye time " Derlvatllve time 60 RIW x o Section
(D) setting (D) setting (D) setting 3.4.2(17)
Alert set value | Alert set val
134(86) CH4 Alert setvalue 1 | g ! ert setvalue 0 RIW o o
Alert set value | Alert set val
135(87y) CH4 Alert set value 2 56 2 ert setvalue 0 R/W (@) (@) Page 110
Section
Alert set value | Alert set val
136(88) CH4 Alert set value 3 6 3 eri setvalue 0 R/W o) 1o 34.2(18)
Alert set value | Alert set val
137(89y) CH4 | Alertsetvalued | .o . eri setvale 0 RIW o o
U limit Heating upper U limit
pper limi L pper limi
138(8A, CH4 limit output 1000 R/W x
(8A) output limiter L *Gp output limiter o Page 112,
limiter Section
— — 3.4.2 (19)
139(8By) CH4 Lower fimit Systemarea | -OWerlimit 0 RIW x o
output limiter output limiter
Output variation Output Output Page 114,
140(8Cy) CH4 Iimitper seftin variation limiter | variation limiter 0 R/W x le) Section
9 | setting™ setting 3.4.2 (20)
Page 115,
141(8Dy) CH4 Sensor correction value setting 0 RIW x 0] Section
3.4.2(21)
Adjustment Adjust t
Adjustment ) s Ju‘s-n?en Page 115,
142(8E,) CHa | sensitivity (dead | oMY sensitivity 5 RIW x Section
H ¥ (dead band) (dead band) ©
band) setting g . 3.4.2(22)
setting setting
Heating control Page 116,
wory | ow | ST o | STOS | w0 | o | x| 0| sekn
setting™® 3.4.2(23)
Page 117,
144(90y) CH4 Primary delay digital filter setting 0 R/W x e} Section
3.4.2 (24)
Control Control Control Page 118,
145(91y) CH4 response response response 0 R/W x e} Section
parameters parameters © parameters 3.4.2 (25)
Page 119,
AUTO/MAN AUTO/MAN AUTO/MAN
146(92y) CH4 mode shift de shift® mode shift 0 RW ) o Section
mode shi
3.4.2 (26)
Page 120
MAN output MAN output MAN output ,
147(93,) CH4 - outpu e P - outpu 0 RIW x o Section
setting setting setting 3.4.2(27)
Setting change rate limiter/Setting change rate Pagt? 121,
148(94y) CH4 o .10 0 R/W x o) Section
limiter (temperature rise) 3.4.2(28)
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control cooling contro 1 s 3 availability
sensor control 4
(CT)
Page 122,
149(95) CH4 AT bias AT bias™® AT bias 0 R/W (@) () Section
3.4.2 (29)
Page 123,
F d/ F d/
150(96y) CH4 or'war rgverse System area orwg r rev<.ars 1 R/W x e} Section
action setting e action setting 3.4.2 (30)
1300
imi Upper limit imi TT
151(97,,) CH4 Upp-er |I.mllt pp . Upper I|.m|.t (TT) RIW o o
setting limiter setting limiter'® | setting limiter 6000 Page 124
(RT)® Section
L limit Lower limit L limit o(rT) 3426
152(98y,) CH4 ower imt . | owerdimi 2000 | RW o o
setting limiter setting limiter 6 | setting limiter .5
(RT)
153(99y) CH4 System area _ _ _ . _
Heat:
Heater 'ea er . Heater Page 125,
. . disconnection I . .
154(9An) CH4 disconnection alert disconnection 0 R/W x o) Section
g1 gt
alert setting setting® ™" alert setting 3.4.2(32)
Loop Loop Page 126
155(9By) CH4 disconnection | o iom area | diSCONNEction 480 RIW x o Section
detection detection 3.4.2(33)
judgment time judgment time o
Loop Loop Page 127
i i di . ,
156(9Ch) CH4 |scon.nec lon System area |scon.nec on 0 R/W (@) () Section
detection dead detection dead 342 (34)
band band o
Unused Page 128,
setting™® 3.4.2 (35)
E2PROM's PID | E?PROM'sPID | E2PROM's PID Page 129,
158(9ER) CH4 constants read | constants read | constants read 0 RIW x x Section
instruction instruction™® instruction 3.4.2 (36)
Aut i Automatic Automatic
b:c(l)(rt?asl(;ttin backup setting | backup setting Page 130,
159(9F) CH4 after aFL)Jto tuni?} after auto after auto 0 R/W x x Section
9 | tuning of PID | tuning of PID 3.4.2 (37)
of PID constants 6
constants constants
160(A0})
to — System area — — — — —
163(A3y)
Page 131,
164(A4y) All CHs Alert dead band setting 5 R/W x o) Section
3.4.2 (38)
Page 131,
165(A5y) All CHs Number of alert delay 0 R/W x () Section
3.4.2 (39)
Heater disconnection/output off-time current error Page 132,
166(A6y) AllCHs | detection delay count 3 R/W x o) Section
11 3.4.2 (40)
Page 132,
167(A7y) All CHs Temperature rise completion range setting 1 R/W x o) Section
3.4.2 (41)
Page 133,
168(A8y) All CHs Temperature rise completion soak time setting 0 R/W x e} Section
3.4.2 (42)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or e Default | Read/ | Automatic | = PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A In IX ntr i ili
(hexadecimal)) ontol CooRnY contro o 7 - availability
sensor control *4
(CT)
Page 133,
169(A9y) All CHs PID continuation flag 0 R/W x (@] Section
3.4.2 (43)
Heater disconnection compensation function Page 133,
170(AAL) All CHs e 0 R/W x (@) Section
selection 3.4.2 (44)
171(ABR)
to — System area — — — — _
174(AEL)
Page 134,
175(AFy) All CHs Transistor output monitor ON delay time setting 0 R/W x e} Section
3.4.2 (45)
Page 134,
176(BOy) AllCHs | CT monitor method switching ™! 0 R/W x o) Section
3.4.2 (46)
Manipulated Manipulated Manipulated
value (MV) for value of value of
heating (MVh heating (MVh
177(B14) CH1 output with eating ( ) ) eating ( ) ) 0 R x x
for output with | for output with
another analog
another analog | another analog
module
module module
i Manipulated
Manipulated Manipulated p
value (MV) for value of value of
heati MVh heating (MVh
178(B24) CHz | output with ating (Mvh) g (MVB) ) R N N
for output with | for output with
another analog
module anotheranalog | another analog
module module™ Page 135,
Manioulated Section
anipulate
Manipulated P Manipulated 3.4.2(47)
p value of | MV) f
rro(Es value (MV) or heating (MVh) value ( ' ) for
(B3) CH3 output with for output with output with 0 R x x
another analog another analog
another analog
module 6 module
module
Manipulated
Manipulated Manipulated
lue (MV) fi value of lue (MV) fi
150(84 value ( . ) for heating (MVh) value ( ' ) for
(B4y) CH4 output with for output with output with 0 R x x
another analog another analog
another analog
module 6 module
module
P 136
181(B5,,) All CHs ::;or:::lz: :IL thfn Sdaur:Lpulated value for output with o W 5 o szgteion :
9 3.4.2 (48)
Page 137,
182(B6y) AllCHs | Cold junction temperature compensation selection 0 R/W x 0] Section
3.4.2 (49)
Page 137,
183(B74) All CHs Control switching monitor 0 R x x Section
3.4.2 (50)
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ? | Reference
- In IX ntr
(hexadecimal)) control Coolny contro o - - availability
sensor control 4
(CT)
184(B8y) CH1 Auto tuning mode selection 0 R/W x le)
A . A . Auto tuning
185(B9y) CH2 uto tuning - uto tuning - mode 0 RIW « o
mode selection | mode selection e
selection
Page 138,
Auto tuning Secti
Auto tuning Auto tuning ection
186(BA, mode
(BA) CH3 mode selection g mode selection 0 RIW ) o 3.4.2(51)
selection
. Auto tuning .
187(BBy) CH4 Auto tuning ' mode Auto tuning . 0 RIW N o
mode selection g mode selection
selection
188(BCh)
to — System area — — — — —
191(BFy)
192(C0y) CH1 Alert 1 mode setting™ 0 R/W x e)
193(C1y) CH1 Alert 2 mode setting™® 0 R/W x O Page 139,
Section
194(C2) CH1 Alert 3 mode setting™® 0 R/W x o 3.4.2 (52)
195(C3y) CH1 Alert 4 mode setting™® 0 R/W x O
196(C4y)
to — System area — — — —
207(CFR)
Alert 1 mode Alert 1 mode Alert 1 mode
208(D0y) CH2 g g ey 0 R/W x @)
setting setting setting
209(D1,) CH2 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
* * * 7k x
H setting™ setting™ setting”™® © Page 139,
Section
Alert 3 mode Alert 3 mode Alert 3 mode 3.4.2 (52
210(D2y) CH2 9 9 759 0 RIW x O 42(52)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
211(D3y) CH2 g g g 0 RW x o)
setting setting setting
212(D4y)
to — System area — — — — —
223(DFy)
Alert 1 mode Alert 1 mode Alert 1 mode
224(E0) CH3 i e - 0 RIW x o
setting setting setting
225(E1,) CH3 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
* * Ok * x
H setting 9 setting 69 setting 9 © Page 139,
Section
Alert 3 mode Alert 3 mode Alert 3 mode 3.4.2 (52
226(E2y;) CH3 ,*9 s e 0 RIW x o 42(52)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
227(E3R) CH3 g  vgrg ) 0 R/IW x (@)
setting setting setting
228(E4y)
to — System area — — — — —
239(EFy)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A in IX ntra i ili
(hexadecimal)) ontol CooRnY contro o 7 - availability
sensor control 4
(CT)
Alert 1 mode Alert 1 mode Alert 1 mode
240(FO,) CH4 e R o 0 RIW x o
setting setting setting
241(F1,,) CH4 Alert 2 mode Alert 2 mode Alert 2 mode 0 RIW
* * Ok * x
H setting 9 setting 69 setting 9 S Page 139,
Section
Alert 3 mode Alert 3 mode Alert 3 mode 3.4.2 (52
242(F2y) CH4 - sghg . 0 RIW x (@) 42(%2)
setting setting setting
Alert 4 mode Alert 4 mode Alert 4 mode
243(F3y) CH4 g  gvg g 0 RW x e}
setting setting setting
244(F4y,)
to — System area — — — — —
255(FFy)
256(1004) CT1 Heater current process value*11
257(101y) CT2 Heater current process value™!!
258(102y) CT3 Heater current process value™!!
259(103y) CT4 Heater current process value ™! Page 140,
" 0 R x x Section
260(104y) CT5 Heater current process value ! 3.4.2 (53)
261(105) CT6 Heater current process value™!!
262(106y) CT7 Heater current process value™!!
263(107y) CT8 Heater current process value™!!
264(108y) CT1 CT input channel process setting”""!
265(109y) CT2 CT input channel process setting” "
266(10AR) CT3 CT input channel process setting”""!
267(10Bp) CT4 CT input channel process setting” " Page 141,
0 R/W x (@) Section
268(10Cy) CT5 CT input channel process setting”""! 3.4.2 (54)
269(10Dy) CT6 CT input channel process setting”™!"!
270(10ER) CT7 CT input channel process setting”™!"!
271(10Fy) CT8 CT input channel process setting”™!"!
272(110y) CT1 CT selection™®""!
273(111y) CT2 CT selection™¥™"!
274(112y) CT3 CT selection™¥™"!
275(113y) CT4 CT selection®""! Page 142,
0 R/W x @) Section
276(114y) CT5 CT selection®""! 3.4.2 (55)
277(115y) CT6 CT selection¥™"!
278(116y) cT7 CT selection¥™"!
279(117y) cT8 CT selection¥™"!
280(118y) CT1 Reference heater current value”™!
281(119y) CT2 Reference heater current value”™!
282(11Ap) CT3 Reference heater current value”™!
283(11By) CT4 Reference heater current value”™! Page 143,
0 R/W x (@) Section
284(11Cp) CT5 Reference heater current value™’ 3.4.2 (56)
285(11Dp) CTé Reference heater current value”™!
286(11Ew) CT7 Reference heater current value™!
287(11Fy) CT8 Reference heater current value™!
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Target Setting contents
channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ? | Reference
= In IX ntr
(hexadecimal)) control cooling contro 1 s 3 availability
sensor control 4
(CT)
288(120y) CT1 CT ratio setting”"!
289(121y) CT2 CT ratio setting™"!
290(122y) CT3 CT ratio setting™""
291(123y) CT4 CT ratio setting™"" Page 143,
800 R/W x (e} Section
292(124y) CT5 CT ratio setting™"" 3.4.2 (57)
293(125y) CT6 CT ratio setting™"!
294(126y) CT7 CT ratio setting™""
295(127y) CT8 CT ratio setting™""
296(128)
to — System area — — — — —
543(21Fy)
Sensor two-point correction offset value (measured Pag(? 144,
544(220y) CH1 . 0 R/W @) (@) Section
value) 34.2 (58)
Sensor two-point correction offset value (corrected Pagg 144,
545(221y) CH1 ' 0 R/W o) (@) Section
value) 3.4.2 (59)
Sensor two-point correction gain value (measured Page. 145,
546(222) CH1 v 0 R/W (o) o) Section
value) 3.4.2 (60)
Sensor two-point correction gain value (corrected Pag(? 145,
547(223) CH1 . 0 R/W @) (@) Section
value) 3.4.2(61)
Page 146,
548(224) CH1 Sensor two-point correction offset latch request™® 0 R/W x x Section
3.4.2 (62)
Page 146,
549(225y,) CH1 Sensor two-point correction offset latch completion 0 R x x Section
3.4.2 (63)
Page 146,
550(226,) CH1 Sensor two-point correction gain latch request™® 0 RIW x x Section
3.4.2 (64)
Page 147,
551(227y) CH1 Sensor two-point correction gain latch completion 0 R x x Section
3.4.2 (65)
552(2284)
to — System area — — — — —
563(233)
Page 121,
564(234y) CH1 Setting change rate limiter (temperature drop) 2 0 RIW x (@) Section
3.4.2 (28)
565(235)
to — System area — — — — —
570(23An)
During AT loop During AT loop
disconnection disconnection Page 147
detecti detecti '
571(23By) AllcHs | Setecton System area etection 0 RIW x o Section
function function 3.4.2 (66)
enable/disable enable/disable o
setting setting
572(23Cy) — System area — - - - -
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel E2PROM
Address or Heati Default | Read/ | Automatic .
. eating- a A write
(decimal Standard N _ value | Write | setting Vrite | Reference
. current cooling Mix control . . . availability
(hexadecimal)) control 1 2 &
sensor control *4
(CT)
AT simultaneous Page 147
573(23Dy) CH1 temperaturerise System area System area 0 R x x Section
parameter 3.4.2 (67)
calculation flag o
Self-tuni Page 148,
574(23ER) CH1 © 3 uning System area System area 0 R/W x O Section
setting 3.4.2 (68)
Page 149,
575(23Fy) CH1 Self-tuning flag System area System area 0 R x x Section
3.4.2 (69)
Sensor two-point correction offset value (measured Pag(? 144,
576(240) CH2 . 0 R/W @) x Section
value) 3.4.2(58)
Sensor two-point correction offset value (corrected Pagg 144,
577(241R) CH2 v 0 R/W (@) O Section
value) 3.4.2 (59)
Sensor two-point correction gain value (measured Pagt? 145,
578(242y) CH2 v 0 R/W @) (@) Section
value) 3.4.2 (60)
Sensor two-point correction gain value (corrected Page' 145,
579(243y) CH2 ' 0 R/W o) (e Section
value) 3.4.2(61)
Page 146,
580(244y) CH2 Sensor two-point correction offset latch request ® 0 R/W x x Section
3.4.2 (62)
Page 146,
581(245y) CH2 Sensor two-point correction offset latch completion 0 R x x Section
3.4.2 (63)
Page 146,
582(246) CH2 Sensor two-point correction gain latch request™ 0 R/W x x Section
3.4.2 (64)
Page 147,
583(247y) CH2 Sensor two-point correction gain latch completion 0 R x x Section
3.4.2 (65)
584(248,)
to — System area — — — — —
595(253y)
Page 121,
596(254y) CH2 Setting change rate limiter (temperature drop)”'2 0 R/W x O Section
3.4.2 (28)
597(255)
to — System area — — — — —
604(25Ch)
AT simultaneous Page 147
605(25Dy) CH2 temperature rise System area System area 0 R x x Section
parameter 3.4.2(67)
calculation flag o
Self-tuni Page 148,
606(25ER) CH2 © 3 uning System area System area 0 R/W x O Section
setting 34.2(68)
Page 149,
607(25Fy) CH2 Self-tuning flag System area System area 0 R x x Section
3.4.2 (69)
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Target Setting contents
channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control cooling contro 1 s 3 availability
sensor control 4
(CT)
Sensor two-point correction offset value (measured Page. 144,
608(260y) CH3 v 0 R/W (@) (@) Section
value) 3.4.2 (58)
Sensor two-point correction offset value (corrected Pag(? 144,
609(261y) CH3 . 0 R/W @) (@) Section
value) 3.4.2 (59)
Sensor two-point correction gain value (measured Pagg 145,
610(262p) CH3 .9 0 R/W o) (@) Section
value) 3.4.2 (60)
Sensor two-point correction gain value (corrected Pag(? 145,
611(263y) CH3 . 0 R/W (e} (e} Section
value) 342 (61)
Page 146,
612(264) CH3 Sensor two-point correction offset latch request™® 0 R/W x x Section
3.4.2 (62)
Page 146,
613(265y) CH3 Sensor two-point correction offset latch completion 0 R x x Section
3.4.2 (63)
Page 146,
614(266) CH3 Sensor two-point correction gain latch request™® 0 RIW x x Section
3.4.2 (64)
Page 147,
615(267y) CH3 Sensor two-point correction gain latch completion 0 R x x Section
3.4.2 (65)
616(268y)
to — System area — — — — —
627(273)
Page 121,
628(274) CH3 Setting change rate limiter (temperature drop) 2 0 RIW x @) Section
3.4.2 (28)
629(275)
to — System area — — — — —
636(27Cy)
AT
AT simultaneous )
temperature rise simultaneous Page 147,
637(27Dy) CH3 ar:meter System area temperature 0 R x x Section
P ) rise parameter 3.4.2 (67)
calculation flag )
calculation flag
i i Page 148,
638(27Ey) CH3 feetltfi—r::nlng System area S::tfi-r::nlng 0 R/W x (0] Section
3.4.2 (68)
Page 149,
639(27Fy) CH3 Self-tuning flag | System area Self-tuning flag 0 R x x Section
3.4.2 (69)
Sensor two-point correction offset value (measured Pagg 144,
640(280y) CH4 .9 0 R/W o) (@) Section
value) 3.4.2 (58)
Sensor two-point correction offset value (corrected Page. 144,
641(281y) CH4 . 0 R/W (@) (@) Section
value) 34.2(59)
Sensor two-point correction gain value (measured Pag(? 145,
642(282) CH4 . 0 R/W @) (@) Section
value) 3.4.2 (60)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
. in ix contr ilabili
(hexadecimal)) ontol CooRnY contro o 7 - availability
sensor control *4
(CT)
Sensor two-point correction gain value (corrected Pagg 145,
643(283,) CH4 v 0 R/W o e Section
value) 3.4.2 (61)
Page 146,
644(284y) CH4 Sensor two-point correction offset latch request™® 0 RIW x x Section
3.4.2 (62)
Page 146,
645(285y) CH4 Sensor two-point correction offset latch completion 0 R x x Section
3.4.2 (63)
Page 146,
646(286) CH4 Sensor two-point correction gain latch request™ 0 R/W x x Section
3.4.2 (64)
Page 147,
647(287y) CH4 Sensor two-point correction gain latch completion 0 R x x Section
3.4.2 (65)
648(288,)
to — System area — — — — —
659(293)
Page 121,
660(294y) CH4 Setting change rate limiter (temperature drop)”'? 0 R/W x e} Section
3.4.2(28)
661(295,)
to — System area — — — — —
668(29Cy;)
AT
AT simultaneous )
temperature rise simultaneous Page 147,
669(29Dy) CH4 ar:meter System area temperature 0 R x x Section
P ) rise parameter 3.4.2 (67)
calculation flag .
calculation flag
. . Page 148,
Self-t Self-t
670(29ER) CH4 s:ttinumng System area seettinumng 0 R/W x e} Section
9 9 3.4.2(68)
Page 149,
671(29F) CH4 Self-tuning flag System area Self-tuning flag 0 R x x Section
3.4.2 (69)
672(2A0)
to — System area — — — — —
688(2B0y)
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i g Mi - value | Write setting V_v" ? | Reference
= In IX ntr
(hexadecimal)) control Coolny contro o - - availability
sensor control 4
(CT)
689(2B1y,) CH1 Temperature process value (PV) for input with 0 RIW N N
another analog module
Temperature
Temperature Temperature
process value
6000252 process Yalue process Yalue (PV) for input
(2B2y) CH2 (PV) for input (PV) for input with another 0 R/W x x
with another with another
analog
analog module analog module -
module
Temperature
Temperature Temperature Page 152,
process value .
process value . process value Section
691(2B3y) CH3 (PV) for input (PV) for input (PV) for input 0 R/W x x 3.4.2 (70)
H with another
with another with another
analog
analog module 6 analog module
module
Temperature
Temperature Temperature
process value
so2(254 process Yalue (PV) for input process Yalue
(2B4y) CH4 (PV) for input with another (PV) for input 0 R/W x x
with another with another
analog
analog module 6 analog module
module
693(2B5) — System area — — — — —
694(2B6) — System area — _ _ _ _
Temperature
695(2B7) CH2 System area System area conversion 0 R/W x e}
setting*14
Temperature
; Page 152
conversion ,
696(2B8,) CH3 System area setting System area 0 RIwW x o Section
*13 3.4.2(71)
Temperature
697(2B9y) CH4 System area conyerS|on System area 0 R/W x (@)
setting
13
698(2BA,) CH1 Number of moving averaging 2 R/IW x O
699(2BBy) CH2 Number of moving averaging 2 RIW x 1) Page 153,
Section
700(2BCy) CH3 Number of moving averaging 2 R/W x (@] 3.4.2(72)
701(2BDy) CH4 Number of moving averaging 2 RIW x O
702(2BEy) — System area — — - - -
703(2BFy) — System area — — — — —
Manipulated Manipulated
704(2C0y) CH1 System area value for value for 0 R x x
cooling (MVc) | cooling (MVc)
Manipulated
Manipulated
value for
705(2C1y) CH2 System area value for cooling 0 R x x
cooling (MVc) -
(MVc) Page 91,
Manipulated Section
value for 3.4.2(5)
706(2C2) CH3 System area . System area 0 R x x
cooling
(Mvc)®
Manipulated
value for
707(2C3) CH4 System area . System area 0 R x x
cooling
(Mvc)®
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A In IX ntr i ili
(hexadecimal)) ontol CooRnY contro o 7 - availability
sensor control *4
(CT)
Manipulated Manipulated
value of value of
cooling (MVc) | cooling (MVc)
708(2C4 CH1 Syst 0 R x x
( H) ystem area for output with | for output with
another analog | another analog
module module
Manipulated Manipulated
value of value of
i cooling (MVc
709(2C5y) CH2 | System area cooling (MVe) 9 (MVe) 0 R x x
for output with | for output with
anotheranalog | another analog
module module”’ Page 135,
- Section
Manipulated 3.4.2 (47)
value of
710(2C6 cooling (MVc)
(2C6y) CH3 System area for output with System area 0 R x x
another analog
module®
Manipulated
value of
7110207 cooling (MVc)
(2C7y) CH4 System area for output with System area 0 R x x
another analog
module™®
Cooling Cooling
712(2C8y) CH1 System area transistor transistor 0 R x x
output flag output flag
Cooling Cooling
713(2C9y) CH2 System area transistor transistor 0 R x x
output flag output flag” Page 94,
Cooll Section
ooling 3.4.2(7)
714(2CAy) CH3 System area transistor System area 0 R x x
output ﬂag*6
Cooling
715(2CBy) CH4 System area transistor System area 0 R x x
output flag™®
716(2CCh)
to — System area — — — — —
718(2CEy)
Cooling Cooling Page 153,
719(2CFy) AllCHs | System area method setting | method setting 0 R/W x e} Section
g g 3.4.2(73)
Cooli Cooli
:)0 :)nr?ional r?)o g:?ional Page 107,
720(2D0y) CH1 System area prop prop 30 R/W x le) Section
band (Pc) band (Pc)
. ) 3.4.2(15)
setting setting
Cooling upper | Cooling upper Page 112,
721(2D1y) CHA1 System area limit output limit output 1000 R/W x e} Section
limiter limiter 3.4.2(19)
Cooling control | Cooling control Page 116,
722(2D2y) CH1 System area output cycle output cycle 30 R/W x e} Section
setting setting 3.4.2 (23)
Page 154,
Overlap/dead | Overlap/dead
723(2D3,) CH1 System area veriapidea veriap/dea 0 RIW x o Section
band setting band setting 3.4.2(74)
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i < Mi trol value Write setting write Reference
q in ix contr: ilabili
(hexadecimal)) control cooling contro 1 s 3 availability
sensor control 4
(CT)
Page 154,
724(2D4y) CH1 Manual reset amount setting 0 R/W x () Section
3.4.2 (75)
Process value (PV) scaling function enable/disable Pag(? 154,
725(2D5y) CH1 - xg 0 R/W x (@) Section
setting 342 (76)
726(2D6y) CH1 Process value (PV) scaling lower limit value™® 0 RIW x @) Page 155,
Section
727(2D7y) CH1 Process value (PV) scaling upper limit value™ 0 R/W x (@] 3.4.2(77)
Page 155,
728(2D8y) CH1 Process value (PV) scaling value 0 R x x Section
3.4.2(78)
Page 155,
729(2D9y) CH1 Derivative action selection™® 0 R/W x O Section
3.4.2 (79)
Simultaneous Page 156,
730(2DAR) CH1 temperaturerise | System area System area 0 RIW x le) Section
group setting™ 3.4.2 (80)
Simultaneous Page 156,
731(2DBy) CH1 temperaturerise | System area System area 0 R/IW O O Section
gradient data 3.4.2 (81)
Simultaneous Page 157,
732(2DCy) CH1 temperaturerise | System area System area 0 R/W (@) (@) Section
dead time 3.4.2(82)
persure s Page 157,
733(2DDy) CH1 P System area System area 0 R/W x () Section
AT mode
. 3.4.2 (83)
selection
Simultaneous Page 158,
734(2DEy) CH1 temperaturerise | System area System area 0 R x x Section
status 3.4.2 (84)
Page 159,
735(2DFy) CH1 Setting change rate limiter unit time setting™® 0 R/W x O Section
3.4.2 (85)
i Coolin
736(2E0y) CH2 System area band (Pc) band (Pc) 30 R/W x o) Section
; L a7 3.4.2 (15)
setting setting
Cooling upper | Cooling upper Page 112,
737(2E1y) CH2 System area limit output limit output 1000 RIW x @) Section
limiter limiter” 3.4.2 (19)
Cooling control | Cooling control Page 116,
738(2E2y) CH2 System area output cycle output cycle 30 R/W x o) Section
setting Setting*7 3.4.2 (23)
Page 154
Overlap/dead Overlap/dead )
739(2E3y) CH2 System area b::(; asZttiia P oy 0 R/W x o) Section
g band setting 3.4.2 (74)
Manual reset Page 154,
ey | o [t Lanan | o e | e | o seen
setting” 3.4.2 (75)
Process value Process value | Process value
(PV) scaling (PV) scaling (PV) scaling Page 154,
741(2E5) CH2 function function function 0 R/W x le) Section
enable/disable enable/disable | enable/disable 3.4.2 (76)

setting*9

setting*9

setting7"®
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A In IX ntr i ili
(hexadecimal)) ontol CooRnY contro o 7 - availability
sensor control 4
(CT)
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
T42(2E6y) CH2 PY) - 9 (PV) - ° (PV) - g 0 R/W x (@)
lower limit lower limit lower limit
value™ value™® value7"® Page 155,
Section
Process value Process value | Process value 3.4.2 (77)
PV) scalin PV) scalin PV) scalin
T43(2E7y) CH2 PY) . 9 (PV) . ° (PV) . g 0 R/W x (@)
upper limit upper limit upper limit
value™ value™ value™™"™®
Process value Process value | Process value Page 155,
744(2E8},) CH2 (PV) scaling (PV) scaling (PV) scaling 0 R x x Section
value value value™? 3.4.2 (78)
L i Derivative Derivative Page 155
Derivative action . ) ’
745(2E9y) CH2 N action action 0 R/W x e} Section
selection™ a9 )
selection selection 3.4.2(79)
Simultaneous Page 156,
T46(2EAy) CH2 temperaturerise | System area System area 0 R/W x le) Section
group setting™ 3.4.2 (80)
Simultaneous Page 156,
747(2EBy) CH2 temperaturerise | System area System area 0 R/W o) e} Section
gradient data 3.4.2 (81)
Simultaneous Page 157,
748(2ECy) CH2 temperaturerise | System area System area 0 R/W e} e} Section
dead time 3.4.2(82)
Simult
temperatureise Page 157,
749(2EDy) CH2 AT r:o de System area System area 0 R/W x @) Section
; 3.4.2 (83)
selection
Simultaneous Page 158,
750(2EEy) CH2 temperaturerise | System area System area 0 R x x Section
status 3.4.2 (84)
Setting change Setting change | Setting change Page 159,
751(2EFR) CH2 rate limiter unit rate limiter unit | rate limiter unit 0 R/IW x o) Section
time setting™® time setting™® | time setting” "™ 3.4.2(85)
Cooling
A Page 107,
proportional -
752(2F0) CH3 System area band (Pc) System area 30 R/W x e} Section
. g 3.4.2 (15)
setting
Cooling upper Page 112,
753(2F14) CH3 System area limit output System area 1000 R/W x e} Section
limiter™® 3.4.2 (19)
Cooling control Page 116,
754(2F2y) CH3 System area output cycle System area 30 R/W x o) Section
setting™® 3.4.2(23)
Overlap/dead Pag(? 154,
755(2F3y) CH3 System area band setting™® System area 0 R/W x e} Section
and setting 3.4.2 (74)
M | ; Manual reset M | ¢ Page 154,
TORFA) | M3 | seting | ™™ | amoumtsemng | 0 | RW [ O | Secton
9 setting™® 9 3.4.2 (75)
Process value Process value | Process value
(PV) scaling (PV) scaling (PV) scaling Page 154,
757(2F5y) CH3 function function function 0 R/W x e) Section
enable/disable enable/disable | enable/disable 3.4.2 (76)

setting*g

setting*e*g

setting'9
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Target

Setting contents

channel 2
Address or Heatti Default | Read/ | Automatic E PRtOM
- eating- . . j
(decimal current Standard i g Mi - value | Write setting V_v" ?_ Reference
= In IX ntr
(hexadecimal)) control Coolny contro o - - availability
sensor control 4
(CT)
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
758(2F6) CH3 (PV) . g (PV) . 9 PY) Lo 9 0 R/W x (@)
lower limit lower limit lower limit
value™ value™®"® value™ Page 155,
Section
Process value Process value | Process value 3.4.2 (77)
PV) scalin PV) scalin PV) scalin
759(2F7y) CH3 (PV) . g (PV) . 9 PY) . 9 0 R/W x (@)
upper limit upper limit upper limit
value™ value™®™® value™
Process value P;i)/cess I\{alue Process value Page 155,
760(2F8y) CH3 (PV) scaling ( | )scaling | oy scaling 0 R x x Section
value ": ue value 3.4.2 (78)
L . Derivative Derivative Page 155,
Derivative action . .
761(2F9y) CH3 N action action 0 R/W x le) Section
selection™® . g9 . a9
selection selection 3.4.2(79)
. Simultaneous
Simultaneous Page 156
. temperature . ’
762(2FAy) CH3 temperaturerise | System area rise group 0 R/W x le) Section
ing™® " 3.4.2 (80
group setting setting™® (80)
Simultaneous Zgu:z:ti?:s Page 156,
763(2FBy) CH3 temperaturerise | System area risep cadient 0 R/W [e) e} Section
gradient data 9 3.4.2 (81)
data
Simultaneous Simultaneous Page 157,
764(2FCy) CH3 temperaturerise | System area temperature 0 R/W o) le) Section
dead time rise dead time 3.4.2 (82)
Simultaneous Simultaneous Page 157
t t i t t ’
765(2FDy) CH3 emperaturerise System area fempera ure 0 R/W x o) Section
AT mode rise AT mode 3.4.2 (83)
selection selection o
Simultaneous Simultaneous Page 158,
766(2FEy) CH3 temperaturerise | System area temperature 0 R x x Section
status rise status 3.4.2 (84)
Setting change Setting change | Setting change Page 159,
767(2FFy) CH3 rate limiter unit rate limiter unit | rate limiter unit 0 R/W x le) Section
time setting™ time setting™®™® | time setting™ 3.4.2 (85)
Cooling Page 107
proportional 9 ; ’
768(300y) CH4 System area band (Pc) System area 30 R/W x o) Section
- 3.4.2 (15
setting 6 (19
Cooling upper Page 112,
769(301) CH4 System area limit output System area 1000 R/W x o) Section
limiter® 3.4.2 (19)
Cooling control Page 116,
770(302) CH4 System area output cycle System area 30 R/W x le) Section
setting™® 3.4.2(23)
Overlap/dead Pag? 154,
771(303y) CH4 System area . | System area 0 R/W x e} Section
band setting 3.4.2 (74)
Manual reset Page 154,
raony | o M oM o || o s
setting™® 3.4.2 (75)
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CHAPTER 3 SPECIFICATIONS

Target Setting contents
channel 2
Address or Heati Default | Read/ | Automatic E PRtOM
. eating- . . i
(decimal current Standard i . Mi - value | Write setting write Reference
A in ix contr ilabili
(hexadecimal)) control cooling contro 1 2 3 availability
sensor control 4
(CT)
Process value Process value | Process value
(PV) scaling (PV) scaling (PV) scaling Page 154,
773(305y) CH4 function function function 0 R/W x e} Section
enable/disable enable/disable | enable/disable 3.4.2 (76)
setting*9 settingw9 setting*9
Process value Process value | Process value
PV) scalin PV) scalin PV) scalin
774(306y,) cHa | (PV)scaling (PV) scaling - (PV) scaling 0 RIW x o
lower limit lower limit lower limit
value™ value'®"® value™ Page 155,
Section
Process value Process value | Process value 3.4.2 (77)
PV) scalin PV) scalin PV) scalin
775(307,) cra | (V) scaling (PV) scaling | (PV) sealing 0 RIW x o
upper limit upper limit upper limit
value™ value®"® value™
Process value Process value | Process value Page 155,
776(308y) CH4 (PV) scaling (PV) scaling (PV) scaling 0 R x x Section
value value™® value 3.4.2(78)
L . Derivative Derivative Page 155
Derivative action . ) ’
777(309y) CH4 | 9 action action 0 R/W x (@) Section
i g %
selection selection®™® selection™ 3.4.2(79)
. Simultaneous
Simultaneous Page 156
. temperature ’
778(30Ay) CH4 temperaturerise | System area rise group 0 R/W x le) Section
tting"® . 3.4.2 (80
group setting setting™® (80)
Simultaneous Simultaneous Page 156,
. temperature .
779(30By) CH4 temperaturerise | System area ) ) 0 R/W o) le) Section
. rise gradient
gradient data 3.4.2 (81)
data
Simultaneous Simultaneous Page 157,
780(30Cy) CH4 temperaturerise | System area temperature 0 R/W e} e} Section
dead time rise dead time 3.4.2(82)
Simult: Simult:
lemperature ise temperature Page 157.
781(30Dy) CH4 P System area ) P 0 R/IW x le) Section
AT mode rise AT mode
. . 3.4.2(83)
selection selection
Simultaneous Simultaneous Page 158,
782(30Ey) CH4 temperaturerise | System area temperature 0 R x x Section
status rise status 3.4.2(84)
Setting change Setting change | Setting change Page 159,
783(30F) CH4 rate limiter unit | rate limiter unit | rate limiter unit 0 R/W x o) Section
time setting™® time setting™®™® | time setting™ 3.4.2(85)
Peak current
. Page 160,
suppression
784(310y) All CHs System area System area 0 R/IW x (@) Section
control group
e 3.4.2 (86)
setting
Page 161,
785(311y) AllCHs | Sensor correction function selection”™® 0 RIW x 0 Section
3.4.2 (87)
Page 161,
786(312) All CHs Temperature conversion completion flag 0 R x x Section
3.4.2(88)
Page 162,
787(313y) All CHs Function extension bit monitor 0 R x x Section
3.4.2(89)
788(314p) — System area _ _ _ _ -
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Target Setting contents
channel 2
Address or Heatti Default | Read/ | Automatic E PBOM
(decimal current Standard ea In.ng- Mi - value | Write setting V_v"t? | Reference
(hexadecimal)) control cooling (¢ I “ 2 '3 availability
sensor control 4
(CT)
789(315y) CH1 AT error status monitor 0 R x x
790(316,) CH2 AT e.rror status | AT e.rror status | AT e'rro;status 0 R . .
monitor monitor monitor Page 163,
AT error status | AT error status | AT error status Section
791(317
(317w) cH3 monitor monitor monitor 0 R * * 3.4.2(90)
792(318,) ChA AT error status | AT e‘rroz SSTaTUS AT error status 0 R . .
monitor monitor monitor
793(319y)
to — System area — — — — —
1278(4FEy)
1279(4FFy)
to Buffer memory for error history (E/\? Page 85, Section 3.4.1 (2))
4095(FFFy)
4096(1000,)
to — System area — — — — —
53247(CFFFy)

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

on the mode. For details on the default values, refer to the following.
[ = Page 88, Section 3.4.2

*2 This column indicates whether data can be read from or written to the buffer memory area through sequence programs.
R: Reading enabled
W: Writing enabled

*3 This column indicates whether the setting in the buffer memory area is automatically changed when the input range is
changed. Enable/disable of automatic change can be set on Switch Setting. For details, refer to [ 3 Page 226, Section
4.15.

*4 Whether writing to the E2PROM by turning off and on E2PROM backup instruction (Yn8) is enabled is indicated in this
column. For details, referto [ Page 276, Section 4.30.

*5 (TT) indicates the Q64TCTTN and Q64TCTTBWN. (RT) indicates the Q64TCRTN and Q64TCRTBWN.

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

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

*8 Available only when the Q64TCTTN or Q64TCTTBWN is used. With other models, this area is handled as a system
area.

*9 Available only in the setting mode. To enable the setting contents, turn off, on, and on Setting change instruction (YnB)
when Setting/operation mode instruction (Yn1) is off (during setting mode). Note that a write data error (error code:
0O0O0O3y) occurs if the setting is changed during the operation mode.

*10 By using the setting change rate limiter, whether to set temperature rise/temperature drop in a batch or individually can
be selected on Switch Setting. In the batch setting, the target of setting change rate limiter is only this area. In the
individual setting, this area is the setting target for the temperature rise. For details, refer to [_ 3 _Page 196, Section 4.9.

*11  Available only when the Q64TCTTBWN or Q64TCRTBWN is used. With other models, this area is handled as a system
area.

*12 By using the setting change rate limiter, whether to set temperature rise/temperature drop in a batch or individually can
be selected on Switch Setting. In the batch setting, this area is handled as a system area. In the individual setting, this
area is the setting target for the temperature drop. For details, refer to [~ = Page 196, Section 4.9.

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

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

. | E2PROM
Address Default | Read/ | Automatic =
i Target ., write
(decimal channel Setting contents value Write setting o Reference
(hexadecimal)) q o '3 availability
*4
Page 166,
1279(4FFR) All CHs | Latest address of error history 0 R x x Section
3.4.2(91)
1280(5004) Error code
1281(501,) Upper 2 Lower 2
digits of year | digits of year Page 166
1282(502y) AllCHs | History 1 | Error Month Da 0 R x x Section
y y
—_———— occurrence
1283(5034) time Hour Minute 34.2(92)
1284(504,) Second Day of the
week
1285(505})
to — System area — — — — —
1287(507y)
1288(508) Page 166
. Error code, error occurrence time (Data K ’
to All CHs | History 2 ) . 0 R x x Section
structure is the same as that of History 1.) 34.2 (92
1292(50C) 4.2(92)
1293(50Dy)
to — System area — — — — —
1295(50F )
1296(510y) Page 166
to All CHs History 3 Error codfe, error occurrence tlme.(Data 0 R N " Section »w
structure is the same as that of History 1.) 34.2 (92 el o
1300(514y) 4.2 (92) N ®
o=
1301(515y) Qo
az
to — System area — — — — — 2 g
1303(517y) gmg
=
©
1304(518y,) Page 166 3 7
) Error code, error occurrence time (Data . ’ D@
to All CHs History 4 X . 0 R x x Section 33
structure is the same as that of History 1.) 3.4.2 (92 33
1308(51Cy) 42(92) <2
o =~
1309(51Dy) @
E
to — System area — — — — — 3
©
1311(51Fy) =1
%
1312(520) Page 166 -
to All CHs History 5 Error codfe, error occurrence time.(Data 0 R N " Section ’
structure is the same as that of History 1.) 3.4.2 (92
1316(524y,) 4.2 (92)
1317(525y)
to — System area — — — — —
1319(527y)
1320(528y) Page 166
to All CHs History 6 Error codfe, error occurrence time.(Data 0 R N " Section ’
structure is the same as that of History 1.) 3.4.2 (92
1324(52Cy) 4.2(92)
1325(52Dy)
to — System area — — — — —
1327(52F)
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E2PROM

Address Default | Read/ | Automatic
. Target . . . write
(decimal channel Setting contents value Write setting o Reference
(hexadecimal)) q 2 «3 availability
*4
1328(5304) Page 166
. Error code, error occurrence time (Data 9 . '
to AllCHs | History 7 . . 0 R x x Section
structure is the same as that of History 1.) 3.4.2 (92
1332(5344) 4.2 (92)
1333(535)
to — System area — — — — —
1335(537})
1336(538) Page 166
. Error code, error occurrence time (Data 9 . '
to All CHs | History 8 ) . 0 R x x Section
structure is the same as that of History 1.) 3.4.2 (92
1340(53Cy) 4.2 (92)
1341(53Dy)
to — System area — — — — —
1343(53F)
1344(540y)
i Error code, error occurrence time (Data Page. 166,
to All CHs | History 9 ) . 0 R x x Section
structure is the same as that of History 1.) 3.4.2 (92
1348(544y,) 4.2 (92)
1349(545)
to — System area — — — — —
1351(547y)
1352(548)
History Error code, error occurrence time (Data Page. 166,
to All CHs ) . 0 R x x Section
10 structure is the same as that of History 1.) 3.4.2 (92
1356(54C,) 4.2(92)
1357(54Dy)
to — System area — — — — —
1359(54F )
1360(550y) Page 166
History Error code, error occurrence time (Data d . ’
to All CHs ) . 0 R x x Section
1 structure is the same as that of History 1.) 3.4.2 (92
1364(554y,) 4.2 (92)
1365(555y)
to — System area — — — — —
1367(557y)
1368(558y) Page 166
History Error code, error occurrence time (Data d . ’
to All CHs ) . 0 R x x Section
12 structure is the same as that of History 1.) 3.4.2 (92
1372(55C,) 4.2 (92)
1373(55Dy)
to — System area — — — — —
1375(55F )
1376(5604) Page 166
History Error code, error occurrence time (Data g . ’
to All CHs ) ; 0 R x x Section
13 structure is the same as that of History 1.) 3.4.2 (92
1380(5644) 4.2(92)
1381(565y)
to — System area — — — — —
1383(567y)
1384(568y) Page 166
History Error code, error occurrence time (Data g . ’
to All CHs ) ) 0 R x x Section
14 structure is the same as that of History 1.) 3.4.2 (92
1388(56C}) 4.2 (92)
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2
Address Default | Read/ | Automatic E°PROM
i Target ., . . write
(decimal Setting contents value | Write setting Reference

channel T
(hexadecimal)) q * '3 availability
*4

1389(56Dy)
to — System area — — — — —

1391(56F )

1392(570,) Page 166,

0 R x x Section
3.4.2(92)

History Error code, error occurrence time (Data

t All CH
° s 15 structure is the same as that of History 1.)

1396(574y)

1397(575y)
to — System area — — — — —

1399(577y)

1400(578,,) Page 166,

0 R x x Section
3.4.2(92)

History Error code, error occurrence time (Data

t All CH
° s 16 structure is the same as that of History 1.)

1404(57Cy)

1405(57Dy)
to — System area — — — — —

4095(FFF)

*1 This default value is set after the module is turned off and on or after the CPU module is reset and the reset is cancelled.

*2 This column indicates whether data can be read from or written to the buffer memory area through sequence programs.
R: Reading enabled
W: Writing enabled

*3 This column indicates whether the setting in the buffer memory area is automatically changed when the input range is
changed. Enable/disable of automatic change can be set on Switch Setting. For details, refer to [ = Page 226, Section
4.15.

*4 Whether writing to the E2PROM by turning off and on E2PROM backup instruction (Yn8) is enabled is indicated in this

column. For details, refer to [ Page 276, Section 4.30
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3.4.2 Details of the buffer memory

This chapter describes details on the buffer memory of the Q64TCN.

Point />

For buffer memory areas indicated with the icon , the following terms are used, unless otherwise specified.
» Proportional band (P): includes heating proportional band (Ph) and cooling proportional band (Pc)
* Manipulated value (MV): includes manipulated value for heating (MVh) and manipulated value for cooling (MVc)

+ Transistor output: includes heating transistor output and cooling transistor output

+ Control output cycle: includes heating control output cycle and cooling control output cycle

(1) Write data error code (Un\G0) (G

An error code or alarm code is stored in this buffer memory area.

For error codes and alarm codes, refer to the following.

[~ 5 Page 373, Section 8.6, Page 376, Section 8.7

(2) CHO Decimal point position (Un\G1 to Un\G4)

According to the setting of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128), the decimal point position

applicable in the following buffer memory areas is stored in this buffer memory area.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Temperature process value (PV) Un\G9 Un\G10 uUn\G11 un\G12 Page 91, Section 3.4.2 (4)
. Page 106, Section 3.4.2
CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 Un\G130 (1)
CHO Alert set value 1 Un\G38 Un\G70 Un\G102 Un\G134
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135 Page 110, Section 3.4.2
CHO Alert set value 3 Un\G40 Un\G72 Un\G104 Un\G136 (18)
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 Un\G137
. . Page 122, Section 3.4.2
CHO AT bias setting Un\G53 Un\G85 uUn\G117 Un\G149 (29)
CHO Upper limit setting limiter Un\G55 un\G87 Un\G119 Un\G151 Page 124, Section 3.4.2
CHO Lower limit setting limiter Un\G56 Un\G88 Un\G120 Un\G152 | (31)
CHO Loop disconnection detection dead Page 127, Section 3.4.2
Un\G60 Un\G92 Un\G124 Un\G156
band (34)
cHO S two-point i ffset P 144, Section 3.4.2
ensor two-point correction offse Un\G544 Un\G576 Un\G608 Un\G640 age ection
value (measured value) (58)
CHO Sensor two-point correction offset Page 144, Section 3.4.2
Un\G545 Un\G577 Un\G609 Un\G641
value (corrected value) (59)
cHOS two-point ti i | P 145, Section 3.4.2
ensor two-point correction gain value Un\G546 Un\G578 Un\G610 Un\G642 age ection
(measured value) (60)
CHO Sensor two-point correction gain value Page 145, Section 3.4.2
Un\G547 Un\G579 Un\G611 Un\G643
(corrected value) (61)
CHO Simultaneous temperature rise Page 156, Section 3.4.2
Un\G731 Un\G747 Un\G763 Un\G779

gradient data

(81)
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Stored values differ depending on the setting in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).

Setting of CHO Input range (Un\G32, Un\G64, Un\G96,
Un\G128) ([~ = Page 98, Section 3.4.2 (12))

Stored value Setting contents

Resolution is 1. 0 Nothing after decimal point
Resolution is 0.1. 1 First decimal place
(3) CHO Alert definition (Un\G5 to Un\G8) (g
Bits corresponding to alerts detected in each channel become 1.
b15 b14 b13 b12 b11 b10 b9 b8 b7 to b2 b1 b0
w L[ [ ] [ [ofofofoJofof [ |
Y
Bit data b15 are Bit data from b7 to
fixed to 0. b2 are fixed to 0.
Target bit number Flag name Alert definition

Temperature process value (PV) has exceeded the temperature

b0 CHO Input range upper limit .
measurement range 1 of the set input range.
Temperature process value (PV) has fallen below the temperature
b1 CHO Input range lower limit o
measurement range ' of the set input range.
b2 to b7 — (fixed to 0) — (Unused)
b8 CHO Alert 1 Alert 1 has occurred. ([_ 5 Page 200, Section 4.12)
b9 CHO Alert 2 Alert 2 has occurred. (3 Page 200, Section 4.12)
b10 CHO Alert 3 Alert 3 has occurred. ([_ = Page 200, Section 4.12)
b11 CHO Alert 4 Alert 4 has occurred. ([__= Page 200, Section 4.12)
CHO Heater disconnection
b12 ) Heater disconnection has been detected. ([__5 Page 271, Section 4.28)
detection
CHO Loop disconnection _
b13 detection Loop disconnection has been detected. ([__=  Page 259, Section 4.22)
b14 CHO Output off-time current | Qutput off-time current error has been detected. ([ Page 275, Section
error 4.29)
b15 — (fixed to 0) — (Unused)

*1 For the temperature measurement range, referto [ 5 Page 90, Section 3.4.2 (3) (a).
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(a) Temperature measurement range

The temperature measurement range is as follows.
* Input range lower limit - 5% of full scale to Input range upper limit + 5% of full scale

El A calculation example when CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature
measurement range: -200.0 to 400.0°C)

* Input range lower limit - 5% of full scale =-200 - ((400.0 - (-200.0)) x 0.05) = -230.0

* Input range upper limit + 5% of full scale = 400 + ((400.0 - (-200.0)) x 0.05) = 430.0
Therefore, the temperature measurement range is -230.0 to 430.0°C.
The Q64TCN checks whether the input temperature is in temperature measurement range of the input range.
When the input temperature is out of the temperature measurement range, CHO Input range upper limit (b0 of
Un\G5 to Un\G8), or CHI Input range lower limit (b1 of Un\G5 to Un\G8) become 1 (ON). The conditions which
the Q64TCN uses to judge whether the measured temperature is within the temperature measurement range
differ depending on the following settings.

« Setting/operation mode instruction (Yn1) ((__5 Page 58, Section 3.3.3 (1))

 PID continuation flag (Un\G169) ((_ Page 133, Section 3.4.2 (43))

- CHO PID control forced stop instruction (YnC to YnF) ({__= Page 60, Section 3.3.3 (7))

+ CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ((__>Page 105, Section 3.4.2 (13))

Point/

The following table lists the conditions whether to perform the temperature judgment.
O: Executed x: Not executed

Setting/opera CHO PID control .
. X . CHO Stop mode setting
tion mode PID continuation forced stop Temperature
. . . ) (Un\G33, Un\G65, .
instruction | flag (Un\G169) | instruction (YnC to judgment
* Un\G97, Un\G129)
(Yn1) YnF)
Stop (0) x
Setting mode at Stop (0)/Continue OFE/ON Monitor (1) o
power-ON (1)
Alert (2) @)
OFF Stop (0)/Monitor (1)/Alert (2) @)
Operation mode | Stop (0)/Continue Stop (0) x
(in operation) (1) ON Monitor (1) 'e)
Alert (2) @)
Stop (0) x
Stop (0) OFF/ON Monitor (1) @)
Alert (2) @)
Setting mode -
) OFF Stop (0)/Monitor (1)/Alert (2) O
(after operation)
Stop (0) x
Continue (1)
ON Monitor (1) O
Alert (2) O

*1 Refer to [ Page 52, Section 3.3.2 (2) for each timing.
If CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) is set to Disable (1), temperature judgment is not

executed even though the condition above is satisfied. ((__= Page 128, Section 3.4.2 (35))
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(4) CHO Temperature process value (PV) (Un\G9 to Un\G12) i

The detected temperature value where sensor correction is performed is stored in this buffer memory area.

The value to be stored differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).

(_= Page 88, Section 3.4.2 (2))
* No decimal place (0): Stored as it is.
» One decimal place (1): Stored after a multiplication by 10.

Point />

When value measured by a temperature sensor exceeds the temperature measurement range, the following value is stored.

* When measured value exceeds temperature measurement range: Input range upper limit + 5% of full scale
* When measured value falls below temperature measurement range: Input range lower limit - 5% of full scale

(5) CHO Manipulated value (MV) (Un\G13 to Un\G16) Cas
CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16)
CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707) e

The result of PID operation based on temperature process value (PV) is stored in these buffer memory areas.
The area Un\G13 to Un\G16 are used for heating in the case of the heating-cooling control. The following table

lists the range of value to be stored.

Store description Store range in control Stored value when control stops
Manipulated value (MV) -50 to 1050 (-5% to 105.0%) -50 (-5.0%)
Manipulated value for heating
(MVh)
0 to 1050 (0.0% to 105.0%) -50 (-5.0%)
Manipulated value for cooling
(MVc)

However, values are output in the range of 0% to 100%. For 0% or less and 100% or more, refer to the following.

* For 0% or less: 0%
* For 100% or more: 100%
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(a) Manipulated value (MV) and control output cycle
» Manipulated value (MV) indicates ON time of CHO Control output cycle setting (Un\G47, Un\G79,
Un\G111, Un\G143) in percentage. (/_5Page 116, Section 3.4.2 (23))
* Manipulated value for heating (MVh) indicates ON time of CHO Heating control output cycle setting
(Un\G47, Un\G79, Un\G111, Un\G143) in percentage. ({_ s Page 116, Section 3.4.2 (23))
» Manipulated value for cooling (MVc) indicates ON time of CHO Cooling control output cycle setting

(Un\G722, Un\G738, Un\G754, Un\G770) in percentage. ((_>  Page 116, Section 3.4.2 (23))

El When 600 (60.0%) is stored in CHO Manipulated value (MV) (Un\G13 to Un\G16) and the value of the
buffer memory is set as shown in the following.
» CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143): 30s
ON time of transistor output = Control output cycle setting (s) x Manipulated value (MV) (%) =30 x 0.6 =
18 (s)
ON time of transistor output is 18s.
Transistor output is pulse of ON for 18s, OFF for 12s.

18s (60%) 12s (40%)
ON

A A

OFF v

Transistor output
30s
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(6) CHO Temperature rise judgment flag (Un\G17 to Un\G20) i

This flag is for checking whether the temperature process value (PV) is in the temperature rise completion range
or not.
The following values are stored in this buffer memory area.
* 0: Out of temperature rise completion range
* 1: Within temperature rise completion range
When the temperature process value (PV) stays in the temperature rise completion range during the set

temperature rise completion soak time, 1 is stored in this buffer memory area, which is within temperature rise
completion range (1).

Temperature

process value (PV) CHO Temperature rise judgment

+ flag turns to Within temperature
Temperature rise rise completion range (1) at this point.
_completionrange 7 N\ ] /
Set value I /\é\
(SV) NS
E > Time
>
Temperature rise completion soak time setting

(Un\G168)
Set the temperature rise completion range and temperature rise completion soak time in the following buffer
memory areas.
« Temperature rise completion range setting (Un\G167) ({_>_ Page 132, Section 3.4.2 (41))
« Temperature rise completion soak time setting (Un\G168) ((_> Page 133, Section 3.4.2 (42))
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(7) CHO Transistor output flag (Un\G21 to Un\G24)
CHO Heating transistor output flag (Un\G21 to Un\G24)
CHO Cooling transistor output flag (Un\G712 to Un\G715)

ON/OFF status of transistor output and ON delay output are stored in these flags. In the heating-cooling control,
ON/OFF status of transistor output/ON delay output for heating are stored in Un\G21 to Un\G24.

« OFF: 0
* ON: 1

b15 to b9 b8 b7 to b1 b0

[ofoJoJoJofofo[ TofofoJofoofo] ]

N J A\ J

Y A
Bit data from b15 to Bit data from b7 to )
b9 are fixed to 0. b1 are fixed to 0. Transistor output flag

ON delay output flag

(a) Relationship with ON delay output flag

Relationship between Transistor output flag and ON delay output flag is shown in the following.

1 ON |
i
i
Transistor i
output flag i
OFF I
E Transistor output monitor ON
! ON delay time setting
! (Un\G175)
ON delay :N—P
output fla !
9 OFF !

Transistor output monitor ON delay time setting (Un\G175) enables setting considering delay time
(response/scan time delay) of actual transistor output. ([—_ = Page 134, Section 3.4.2 (45))

By monitoring the ON delay output flag and external output on the program, disconnection of external output
can be judged.

For details on the ON delay output function, refer to the following.

[ = Page 228, Section 4.17
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(8) CHO Set value (SV) monitor (Un\G25 to Un\G28) g
Set value (SV) of each time unit set in CHO Setting change rate limiter time unit setting (Un\G735, Un\G751,

Un\G767, Un\G783) is stored in this buffer memory area. ({(_ 5 Page 159, Section 3.4.2 (85))
The set value (SV) can be monitored in real time.

(9) Cold junction temperature process value (Un\G29) (g
The measured temperature of cold junction temperature compensation resistor is stored in this buffer memory
area.
Values to be stored ™! vary depending on the temperature unit set in CH1 Input range (Un\G32). (5 Page 98,
Section 3.4.2 (12))
* For other than °F:-10 to 100

e For °F : 14t0 212

*1 The operation of the Q64TCN is guaranteed in the ambient temperature of 0 to 55°C.
For the general specifications of the Q64TCN, refer to the following.

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

(a) Usable modules

* QB4TCTTN
* Q64TCTTBWN

(10)MAN mode shift completion flag (Un\G30) (g
This flag is for checking completion of the mode shift when shifting AUTO (auto) mode to MAN (manual) mode.
The following values are stored in this buffer memory area.
* 0: MAN mode shift uncompleted
* 1: MAN mode shift completed

The following figure shows bits of the buffer memory area that correspond to each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[oJoJoJoJoJoJoJoJoJoT]o] o [cH4[CH3[CH2[CH1]

Bit data from b15 to b4 are fixed to 0.

When shift to MAN mode is completed, bits corresponding to appropriate channel become MAN mode shift
completed (1).

(a) How to shift the mode
Shift the mode in the following buffer memory area.
- CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) ([_5 Page 119, Section 3.4.2 (26))

(b) Setting manipulated value (MV) in MAN mode
Set the manipulated value (MV) in the following buffer memory area.

« CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147) (|_=Page 120, Section 3.4.2 (27))
Set the manipulated value (MV) after confirming MAN mode shift completion flag (Un\G30) has become MAN
mode shift completed (1).
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(11)E2PROM's PID constants read/write completion flag (Un\G31) g

This flag indicates whether an operation to the E2PROM by the settings in the following buffer memory areas is
completed or failed.

« CHO E2PROM's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) ([~ 5 Page 129,
Section 3.4.2 (36))
» CHO Automatic backup setting after auto tuning of PID constants (Un\G63, Un\G95, Un\G127, Un\G159)

("~ Page 130, Section 3.4.2 (37))

(a) Correspondence between each bit and flag

The following table lists flags that correspond to bits of this buffer memory area.

Bit L. Bit L.
number Flag description number Flag description

b0 CH1 Read completion flag b8 CH1 Read failure flag
b1 CH2 Read completion flag b9 CH2 Read failure flag
b2 CH3 Read completion flag b10 CH3 Read failure flag
b3 CH4 Read completion flag b11 CH4 Read failure flag
b4 CH1 Write completion flag b12 CH1 Write failure flag
b5 CH2 Write completion flag b13 CH2 Write failure flag
b6 CH3 Write completion flag b14 CH3 Write failure flag
b7 CH4 Write completion flag b15 CH4 Write failure flag

(b) ON/OFF timing for CHO E2PROM's PID constants read instruction (Un\G62, Un\G94,
Un\G126, Un\G158) (_=Page 129, Section 3.4.2 (36))

The following figure shows the ON/OFF timing of this flag for CHOI E2PROM's PID constants read instruction
(Un\G62, Un\G94, Un\G126, Un\G158). (For CH1)

CH1 E2PROM's PID tant
read inztructigzns e 0 >< \1 ><\‘ 0 ><\1 ><0 ><1 >< ' 0

(Un\G62) | ON . v ON !
CH1 Read completion flag OFF - % ' LAl ;|
(b0 of Un\G31) * ON \
CH1 Read failure flag OFF A|\ “al
b8 of Un\G31 N
( ) Read completion Read failure Read completion

fffff » Executed by the Q64TCN

When the data reading from E2PROM is completed normally, CHO Read completion flag (b0 to b3 of Un\G31)
of the corresponding channel turns on.

CHO Read completion flag (b0 to b3 of Un\G31) turns off when CHO E2PROM's PID constants read
instruction (Un\G62, Un\G94, Un\G126, Un\G158) is turned off from on.

When the data reading from E2PROM fails, CHO Read failure flag (b8 to b11 of Un\G31) of the corresponding
channel turns on and the Q64TCN operates with PID constants before the data reading. (The LED status
remains.)

CHO Read failure flag (b8 to b11 of Un\G31) turns off when the data reading of the corresponding channel is
completed normally.

When the data reading fails, try it again by turning CHO E2PROM's PID constants read instruction (Un\G62,
un\G94, Un\G126, Un\G158) ON — OFF — ON.
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CHAPTER 3 SPECIFICATIONS

(c) ON/OFF timing for CHOO Automatic backup setting after auto tuning of PID constants

(Un\G63, Un\G95, Un\G127, Un\G159) (= Page 130, Section 3.4.2 (37))
The following figure shows ON/OFF timing of this flag for CHO Automatic backup setting after auto tuning of
PID constants (Un\G63, Un\G95, Un\G127, Un\G159). (For CH1)

ON

OFF o 2™

SO ‘A
\

CH1 Automatic backup setting after ! \

CH1 Auto tuning status (Xn4)

auto tuning of PID constants D<1 '\\ /><) ><1

(Un\G63) N oN
CH1 Write completion flag OFF b ’; S

(b4 of Un\G31) onl
CH1 Write failure flag OFF g |
(b12 of Un\G31) Auto tuning completion Auto tuning completion
(Write failure) (Write failure)

—» Executed in a sequence program
fffff » Executed by the Q64TCN

When the data writing to E2PROM is completed normally, CHO Write completion flag (b4 to b7 of Un\G31)
turns on.

CHO Write completion flag (b4 to b7 of Un\G31) turns off when CHO Automatic backup setting after auto
tuning of PID constants (Un\G63, Un\G95, Un\G127, Un\G159) is set to Disable (0) from Enable (1).

When the data writing to E2PROM fails, CHII Write failure flag (b12 to b15 of Un\G31) of the corresponding
channel turns on and the Q64TCN operates with PID constants calculated in the previous auto tuning. (The
LED status remains.)

CHO Write failure flag (b12 to b15 of Un\G31) turns off when the data writing of the corresponding channel is
completed normally.

When the data writing fails, perform auto tuning again by turning CHO Auto tuning instruction (Yn4 to Yn7) ON
— OFF — ON. If the data writing fails even after executing auto tuning again, a hardware error can be the
reason. Please consult your local Mitsubishi representative.

Point/

® By referring to this flag at the completion of auto tuning, whether the automatic data backup is completed normally or not
can be checked.

@ After confirming that the following flags are on, set CHO Automatic backup setting after auto tuning of PID constants
(Un\G63, Un\G95, Un\G127, Un\G159) to Disable (0).
+ CHO Write completion flag (b4 to b7 of Un\G31) (when automatic backup is completed normally)
+ CHO Write failure flag (b12 to b15 of Un\G31) (when automatic backup fails)
If auto tuning is executed under Enable (1), although PID constants are stored after auto tuning is complete, CHO Auto
tuning status (Xn4 to Xn7) does not turn off.

For details on the auto tuning function, refer to the following.
[ 5 Page 182, Section 4.6

97

Alowsaw Jayng ay) Jo siieldg Z'h'€

Jswubissy Alows 1ayng '€




98

(12)CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) i

Select the set value according to temperature sensor, temperature measurement range*1, output temperature
unit (Celsius (°C)/Fahrenheit ( °F )/digit) and resolution (1/0.1) which are used with the Q64TCN.

*1 In the case of input from other analog modules (such as an A/D converter module) also, set these values.

El When the Q64TCTTN or Q64TCTTBWN is used and the following thermocouple is selected
* Thermocouple type: R

» Temperature measurement range: 0 to 1700°C
* Resolution: 1

Set 1 in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).

When using the Q64TCTTN or Q64TCTTBWN, refer to [ 5 Page 99, Section 3.4.2 (12) (a).
When using the Q64TCRTN or Q64TCRTBWN, refer to [~ 7~ Page 102, Section 3.4.2 (12) (b).



(a) Setting range of the Q64TCTTN, Q64TCTTBWN
The following table lists set values of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) and the
corresponding thermocouple types. The relationship between temperature unit and setting values is as follows.

CHAPTER 3 SPECIFICATIONS

Setting of CHO Input range (Un\G32,
Un\G64, Un\G96, Un\G128)

Item

1t0 99 Thermocouple is used. (No input from Output temperature unit is Celsius (°C).
other analog modules (such as an A/D
100 to 199 converter module)) (1 to 199) Output temperature unit is Fahrenheit ( °F ).
200 to 299 Other analog modules (such as an A/D Unitis digit.
converter module) are used. (200 to 299)
Auto-setting at input range change*1
Celsius CHO Input range imi imi
Thermocouple Temperature ccy (Unr\)G32, i c:e?ti:zﬁi‘:\iltl::“ C:Etil:;mlli‘:lil’tl:'lt
measurement .. | Resolution
type range Fahrenheit Un\G64, Un\G96, | (Un\G55, Un\G87, | (Un\G56, Un\G88,
(°F )/digit Un\G128) Un\G119, Un\G120,
Un\G151) Un\G152)
0 to 1700 °C 1 1 1700 0
R 0 to 3000 °F 1 105 3000 0
-200.0 to 400.0 °C 0.1 38 4000 -2000
0.0 to 400.0 °C 0.1 36 4000 0
0 to 1300 °C 1 (Defaui value) 1300 0
0 to 500 °C 1 1 500 0
K 0.0 to 500.0 °C 0.1 40 5000 0
0 to 800 °C 1 12 800 0
0.0 to 800.0 °C 0.1 41 8000 0
0 to 1000 °E 1 100 1000 0
0.0 to 1000.0 °F 0.1 130 10000 0
0 to 2400 °F 1 101 2400 0
0.0 to 400.0 °C 0.1 37 4000 0
0 to 500 °C 1 13 500 0
0.0 to 500.0 °C 0.1 42 5000 0
0 to 800 °C 1 14 800 0
0.0 to 800.0 °C 0.1 43 8000 0
J 0 to 1200 °C 1 3 1200 0
0 to 1000 °F 1 102 1000 0
0.0 to 1000.0 °F 0.1 131 10000 0
0 to 1600 °F 1 103 1600 0
0 to 2100 °F 1 104 2100 0
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Auto-setting at input range change*1

Temperature Ceo'Sius CHO Inputrange | CHO Upper limit | CHOI Lower limit
Thermocouple measUrement ccy | Resolution (Un\G32, setting limiter setting limiter
type range Fahrenheit Un\G64, Un\G96, | (Un\G55, Un\G87, | (Un\G56, Un\G88,
(°F )idigit Un\G128) Un\G119, Un\G120,
Un\G151) Un\G152)
-200 to 400 °C 1 4 400 -200
-200 to 200 °C 1 21 200 -200
-200.0 to 400.0 °C 0.1 39 4000 -2000
0 to 200 °C 1 19 200 0
T 0 to 400 °C 1 20 400 0
0.0 to 400.0 °C 0.1 45 4000 0
-300 to 400 o 1 110 400 -300
0to 700 o 1 109 700 0
0.0 to 700.0 o 0.1 132 7000 0
0 to 1700 °C 1 15 1700 0
s 0 to 3000 o 1 106 3000 0
0 to 1800 °C 1 16 1800 0
B 0 to 3000 o 1 107 3000 0
0 to 400 °C 1 17 400 0
0.0 to 700.0 °C 0.1 44 7000 0
E 0 to 1000 °C 1 18 1000 0
0 to 1800 o 1 108 1800 0
0 to 1300 °C 1 22 1300 0
N 0 to 2300 o 1 111 2300 0
-200 to 200 °C 1 26 200 -200
0 to 400 °C 1 25 400 0
U 0.0 to 600.0 °C 0.1 46 6000 0
-300 to 400 o 1 115 400 -300
0 to 700 o 1 114 700 0
0 to 400 °C 1 27 400 0
0.0 to 400.0 °C 0.1 47 4000 0
0 to 900 °C 1 28 900 0
L 0.0 to 900.0 °C 0.1 48 9000 0
0 to 800 o 1 116 800 0
0 to 1600 o 1 17 1600 0
0 to 1200 °C 1 23 1200 0
PLII
0 to 2300 o 1 112 2300 0
0 to 2300 °C 1 24 2300 0
W5Re/W26Re
0 to 3000 o 1 13 3000 0
Input from other
analog modules 0 to 4000 digit 1 201 4000 0
(0 to 4000)2
Input from other
analog modules 0 to 12000 digit 1 202 12000 0

(0 to 12000)2
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CHAPTER 3 SPECIFICATIONS

Auto-setting at input range change*1

Celsius CHO Input range imi imi
Thermocouple Temperatura ccy (Un’iG32, ’ c:e?ti:Z’:;:iltlz:'lt c:itil;\c;v:ier:\iltlz'lt
measurement .. | Resolution
type range Fahrenheit Un\G64, Un\G96, | (Un\G55, Un\G87, | (Un\G56, Un\G88,
(°F )/digit Un\G128) Un\G119, Un\G120,
Un\G151) Un\G152)
Input from other
analog modules 0 to 16000 digit 1 203 16000 0
(0 to 16000)2
Input from other
analog modules 0 to 20000 digit 1 204 20000 0
(0 to 20000) 2
Input from other
analog modules 0 to 32000 digit 1 205 32000 0

(0 to 32000)2

*1

*2

When the input range is changed, the set values in some buffer memory areas are initialized automatically and return to
the default value (0).

(5 Page 103, Section 3.4.2 (12) (d))
Same as the Q64TCRTN, Q64TCRTBWN

For the following control mode and channel, CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) cannot be set to 201 to

205. If these values are set, a write data error (error code: OOO4y) occurs.

* CH3 and CH4 in heating-cooling control (normal mode)
* CH2 in mix control (normal mode)
© 0000000000000 0000000000000 O0OCCOSLOSLEONEONOSNONOSEOEOSOEOEOEOGOEOEOEOEOTOEOTOSOOEOEOEOEOEOEOTOEEOTSEOTOOTOTOOOEOEYS
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(b) Setting range of the Q64TCRTN, Q64TCRTBWN
The following table lists setting values of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) and the
corresponding platinum resistance thermometer types.

Auto-setting at input range change*1
Platinum Temperature Celsius CHO Inputrange | CHO Upper limit | CHO Lower limit
resistance (°C)/ Un\G32, i imi i imi
measurement | Resolution ( setting limiter setting limiter
thermometer Fahrenheit Un\G64, Un\G96, | (Un\G55,Un\G87, | (Un\G56,Un\G88,
range L.
type (°F Jdigit Un\G128) Un\G119, Un\G120,
Un\G151) Un\G152)
7
-200.0 to 600.0 °C 0.1 6000 -2000
(Default value)
Pt100 -200.0 to 200.0 °C 0.1 8 2000 -2000
-300 to 1100 °F 1 141 1100 -300
-300.0 to 300.0 °F 0.1 143 3000 -3000
-200.0 to 500.0 °C 0.1 5 5000 -2000
-200.0 to 200.0 °C 0.1 6 2000 -2000
JPt100
-300 to 900 °F 1 140 900 -300
-300.0 to 300.0 °F 0.1 142 3000 -3000
Input from other
analog modules 0 to 4000 digit 1 201 4000 0
(0 to 4000)2
Input from other
analog modules 0 to 12000 digit 1 202 12000 0
(0 to 12000)2
Input from other
analog modules 0 to 16000 digit 1 203 16000 0
(0 to 16000) 2
Input from other
analog modules 0 to 20000 digit 1 204 20000 0
(0 to 20000)2
Input from other
analog modules 0 to 32000 digit 1 205 32000 0
(0 to 32000)2

*1

*2

When the input range is changed, the set values in some buffer memory areas are initialized automatically and return to
the default value (0).

(IZF Page 103, Section 3.4.2 (12) (d))
Same as the Q64TCTTN, Q64TCTTBWN

@'C'O'QQOQOOOOOC‘C'C'C'0'000OOOOOCC‘C'C'Q'OQOOOOOO“C'C'Q'

For the following control mode and channel, CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) cannot be set to 201 to
205. If these values are set, a write data error (error code: OOO4y) occurs.

* CH3 and CH4 in heating-cooling control (normal mode)
* CH2 in mix control (normal mode)
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CHAPTER 3 SPECIFICATIONS

(c) Resolution
The resolution is applied to the stored values and the set values of particular buffer memory areas as described
in the following table.

Resolution Stored value Set value
1 Value in 1°C ( °F or digit) unit is stored. Set a value in 1°C ( °F or digit) unit.
0.1 Value in 0.1°C ( °F) unit (tenfold value) is stored. Set a value in 0.1°C ( °F) unit (tenfold value).

For applicable buffer memory areas, refer to the following.
[ Page 88, Section 3.4.2 (2)

(d) When "Auto-setting at Input Range Change" is set to "1: Enable" on Switch Setting
(r—=—Page 305, Section 6.2)

When the input range is changed, the following buffer memory areas are set automatically according to
selected temperature sensor. Set the buffer memory areas again if necessary.

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

CHO Upper limit setting limiter Un\G55 Un\G87 Un\G119 Un\G151

Page 124, Section 3.4.2 (31)
CHO Lower limit setting limiter Un\G56 Un\G88 Un\G120 uUn\G152

At the same time, the following buffer memory areas related to the input range is initialized to the default value
(0) automatically. Set the buffer memory areas again if necessary.

Buffer memory address

CHO Sensor two-point correction offset value

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 Un\G130 Page 106, Section 3.4.2 (14) Y
CHO Alert set value 1 Un\G38 Un\G70 Un\G102 Un\G134 i ;
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135 g 5
Page 110, Section 3.4.2 (18) a %
CHO Alert set value 3 Un\G40 uUn\G72 Un\G104 Un\G136 » =
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 uUn\G137 95_: g
CHO AT bias setting Un\G53 Un\G85 un\G117 un\G149 Page 122, Section 3.4.2 (29) 3;
c »
CHO Loop disconnection detection dead . c:D""%
band Un\G60 Un\G92 Un\G124 Un\G156 | Page 127, Section 3.4.2 (34) g 3
k!

o

<

Un\G544 Un\G576 Un\G608 Un\G640 Page 144, Section 3.4.2 (58)
(measured value)

CHO Sensor two-point correction offset value

Un\G545 Un\G577 Un\G609 uUn\G641 Page 144, Section 3.4.2 (59)
(corrected value)

CHO Sensor two-point correction gain value
P 9 Un\G546 Un\G578 Un\G610 Un\G642 Page 145, Section 3.4.2 (60)
(measured value)

CHO Sensor two-point correction gain value

uUn\G547 Un\G579 Un\G611 Un\G643 Page 145, Section 3.4.2 (61)
(corrected value)

CHO Simultaneous temperature rise gradient
data P 9 Un\G731 un\G747 Un\G763 Un\G779 | Page 156, Section 3.4.2 (81)

CHO Simultaneous temperature rise dead
P uUn\G732 Un\G748 uUn\G764 Un\G780 Page 157, Section 3.4.2 (82)

time

These 19 buffer memory areas are set automatically when the input range is changed and Setting change
instruction (YnB) is turned OFF — ON — OFF during setting mode (Setting/operation mode status (Xn1):
OFF).
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(e) When "Auto-setting at Input Range Change" is set to "0: Disable"” on Switch Setting
(- Page 305, Section 6.2)
Set values in the buffer memory ([_ 5 Page 103, Section 3.4.2 (12) (d)) can be out of the setting range. (When

the setting range changes according to the change of the input range, the set value before the change can turn
out of the range.) In this case, a write data error (error code: 0000O4y) occurs in the buffer memory area where

the value turns out of the setting range. Change the input range after setting each buffer memory area with
values within the setting range after the input range change.

(f) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(g) Precautions

Soon after the input range is changed, input temperature may be unstable. Do not start the control until
Temperature conversion completion flag (Un\G786) becomes First temperature conversion completed (1y).
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(13)CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) B

Set the mode activated at PID control stop.

(a) Setting range and action of Q64TCN

The following table lists the relationship.

O: Executed x: Not executed

Action
Mode which can Set value of CHO Stop mode setting
Temperature Alert
be set (Un\G33, Un\G65, Un\G97, Un\G129) PID control . .
judgment™? | judgment
Stop 0 x x x
Monitor 1 x @) x
Alert 2 x 'e) o

*1 Means that the Q64TCN checks whether the input temperature is in the temperature measurement range set in the input

range.

However, action of the Q64TCN differs depending on the following settings.
« CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) ([_ Page 128, Section 3.4.2 (35))
« Setting/operation mode instruction (Yn1)([_>Page 58, Section 3.3.3 (1))
« PID continuation flag (Un\G169) ([_ 7 Page 133, Section 3.4.2 (43))

« CHO PID control forced stop instruction (YnC to YnF) (_= Page 60, Section 3.3.3 (7))

« "Output Setting at CPU Stop Error" (Switch Setting) (i_ = Page 305, Section 6.2)
For details, refer to the following.

« PID control:[_ 5 Page 176, Section 4.3 (6)
« Temperature judgment:[_ 5 Page 89, Section 3.4.2 (3)
« Alert judgment:[— > Page 209, Section 4.12 (5)

(b) Default value

The default values are set to Monitor (1) in all channels.

Point/’

Default values are set to Monitor (1).
Therefore, channels which temperature sensors are not connected to detect sensor input disconnection and the ALM LED

blinks.

When CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) is set to Unused (1), control of the
corresponding channel is not performed. For channels which temperature sensors are not connected to, CHO Unused
channel setting (Un\G61, Un\G93, Un\G125, Un\G157) must be set to Unused (1).
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(14)CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130) g
Set the target temperature value of PID control.
(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. ((Z_ Page 98,
Section 3.4.2 (12))

When a value which is out of the setting range is set, a write data error (error code: O0OO4y) and the following
situations occur.
» Write error flag (Xn2) turns on.
» The error code is stored in Write data error code (Un\GO).
(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(I_= Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.

+ One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.
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(15)CHLI Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) St
CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,

Un\G131)
CHO Cooling proportional band (Pc) setting (Un\G720, Un\G736, Un\G752,

Un\G768)

Set proportional band (P)/heating proportional band (Ph)/cooling proportional band (Pc) to perform PID control.
(In the heating-cooling control, set heating proportional band (Ph) to Un\G35, Un\G67, Un\G99, Un\G131.)

(a) Setting range
Set the value within the following ranges for the full scale of the set input range. ((_5 Page 98, Section 3.4.2
(12))
* Proportional band (P) setting: 0 to 10000 (0.0% to 1000.0%)
» Heating proportional band (Ph) setting: 0 to 10000 (0.0% to 1000.0%)
» Cooling proportional band (Pc) setting: 1 to 10000 (0.1% to 1000.0%)

El When the value of the buffer memory is set as follows, the proportional band (P) is 60°C.
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0 to
400.0°C)
« CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131): 100 (10.0%)
(Full scale) x (Proportional band (P) setting) = (400.0°C - (-200.0)) x 0.1 = 60°C

(b) Two-position control

Set the proportional band (P)/heating proportional band (Ph) to 0.
For details on control methods, refer to the following.

[ 7 Page 172, Section 4.3

(c) Default value

The default values are set to 30 (3.0%) in all channels.

Alowaw Jayng ay} Jo sjieleq Z'¥'€
Jswubissy Alows 1ayng '€

107



Point />

If the proportional band (P)/heating proportional band (Ph) is set to 0 (0.0%), the auto tuning cannot be performed. To
perform the auto tuning, set proportional band (P)/heating proportional band (Ph) to other than 0.
For details on the auto tuning function, refer to the following.

[ Page 182, Section 4.6

@OO0.0....COCOC.COOO0.0.0...OCOC00.00000.0...OCOCOCC.OO0.0

The proportional band (P) is the variation width of deviation (E) necessary for manipulated value (MV) to vary 0% to 100%.
The following formula shows the relationship between deviation (E) and manipulated value (MV) in proportional action.

MV=Kp - E
Kp is proportional gain. The following formula shows proportional band (P) in this case.

1.
=%

100

When the value of the proportional band (P) is increased, the proportional gain (Kp) decreases. Therefore, the manipulated
value (MV) for variation of the deviation (E) becomes small.

When the value of proportional band (P) is decreased, the proportional gain (Kp) increases. Therefore, the manipulated
value (MV) for variation of the deviation (E) becomes large. The following figure shows the proportional band (P) in reverse
action.

Manipulated value
('V!Y) Deviation
(E)

< »

100%

Manipulated
value (MV) to
deviation (E)

Temperature
0% Y Y >  process value
(PV)

Current temperature Set value
process value (PV) (SV)

|4
N

v

Proportional band (P)

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO
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(16)CHO Integral time (I) setting (Un\G36, Un\G68, Un\G100, Un\G132)

Set integral time (1) to perform PID control.

(a) Setting range
The setting range is 0 to 3600 (0 to 3600s).

(b) In the P control or PD control

Set this setting to 0.
For details on control methods, refer to the following.

[ > Page 172, Section 4.3

(c) Default value

The default values are set to 240 (240s) in all channels.

(17)CHO Derivative time (D) setting (Un\G37, Un\G69, Un\G101, Un\G133) Z

Set derivative time (D) to perform PID control.

(a) Setting range
The setting range is 0 to 3600 (0 to 3600s).

(b) In the P control or Pl control

Set this setting to 0.
For details on control methods, refer to the following.

[ 5 Page 172, Section 4.3

(c) Default value

The default values are set to 60 (60s) in all channels.
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(18)CHO Alert set value 1 (Un\G38, Un\G70, Un\G102, Un\G134) i)
CHO Alert set value 2 (Un\G39, Un\G71, Un\G103, Un\G135)
CHO Alert set value 3 (Un\G40, Un\G72, Un\G104, Un\G136)

CHO Alert set value 4 (Un\G41, Un\G73, Un\G105, Un\G137) By

Set temperature values where CHO Alert 1 (Un\G5 to Un\G8 of b8) to CHIO Alert 4 (Un\G5 to Un\G8 of b11) turn
on according to selected alert mode of alert 1 to 4.
For CHO Alert definition (Un\G5 to Un\G8), refer to the following.

[~ 5 Page 89, Section 3.4.2 (3)
For details on the alert function, refer to the following.

[ Page 200, Section 4.12

(a) Alert mode

Set the alert mode of alert 1 to 4 in the following buffer memory areas. Alert mode of alert 1 to 4 respectively
correspond to alert set value 1 to 4.

Buffer memory area Buffer memory address
Reference
name CH1 CH2 CH3 CH4
CHO Alert 1 mode setting Un\G192 Un\G208 uUn\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 139, Section 3.4.2 (52)
CHO Alert 3 mode setting Un\G194 Un\G210 Un\G226 Un\G242
CHO Alert 4 mode setting Un\G195 Un\G211 un\G227 Un\G243

(b) Setting range
The setting range differs depending on the setting of the following buffer memory area. (each full scale differs)
« CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128) ([_ 5 Page 98, Section 3.4.2 (12))
Also, the setting range differs depending on alert mode to be set. ((_ 5 Page 110, Section 3.4.2 (18) (a))

Alert mode Setting range of alert set value Remarks

No alert — —

. L Temperature measurement range of .
Upper limit input alert, lower limit input alert ) Same as with standby
the input range

Upper limit deviation alert, lower limit deviation alert, upper
limit deviation alert (using the set value (SV)), lower limit (-(full scale)) to full scale
deviation alert (using the set value (SV))

Same as with standby and
standby (second time)

Upper lower limit deviation alert, within-range alert, upper
lower limit deviation alert (using the set value (SV)), within- | 0 to full scale
range alert (using the set value (SV))

Same as with standby and
standby (second time)

When a value which is out of the setting range is set, a write data error (error code: O0O0O4,) and the following
situations occur.

» Write error flag (Xn2) turns on.

» The error code is stored in Write data error code (Un\GO).
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(c) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(=" Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.
« One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(d) Default value

The default values are set to 0 in all channels.

Alowaw Jayng ay} Jo sjieleq Z'¥'€
Jswubissy Alows 1ayng '€

111



(19)CHLI Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) S

CHOI Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) C®
CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106,

Un\G138) e
CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769)

Heating-cooling

In the standard control, set upper limit value/lower limit value for actual output of manipulated value (MV)
calculated by the PID operation to an external device. In the heating-cooling control, set upper limit value of
heating/cooling for actual output of manipulated value for heating (MVh)/manipulated value for cooling (MVc)
calculated by the PID operation to an external device. Additionally, Un\G42, Un\G74, Un\G106, Un\G138 are
used for heating in the heating-cooling control. During the auto tuning, setting of Heating upper limit output limiter
and Cooling upper limit output limiter are disabled.

(a) Setting range

The following table lists setting range of each buffer memory.

Buffer memory Setting range Remarks
CHO Upper limit output limiter (Un\G42, Set the values to lower limit output limiter value <
Un\G74, Un\G106, Un\G138) upper limit output limiter value.

When lower limit output limiter value > upper limit
output limiter value, write data error (error code:
0O0O05y) occurs. In addition, if the setting is out of
-50 to 1050 (-5.0% to 105.0%) the setting value, a write data error (error code:

CHO Lower limit output limiter (Un\G43, 0O0O0O4y) occurs. When the error occurs, the

Un\G75, Un\G107, Un\G139
) following situations occur.

* Write error flag (Xn2) turns on.
* The error code is stored in Write data error code

(Un\GO0).
CHO Heating upper limit output limiter If the setting is out of the setting value, a write data
(Un\G42, Un\G74, Un\G106, Un\G138) error (error code: OOO4y) occurs. When the error
occurs, the following situations occur.
CHO Cooling upper limit output limiter 0 to 1050 (0.0% to 105.0%) _ 9
UNG721. UMGT37. Un\G753 » Write error flag (Xn2) turns on.
iJ I:G769 N el ’ « The error code is stored in Write data error code
n ) (Un\GO).
. O
Point/’
@ In the standard control, CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769) is invalid even it
is set.

@ In the heating-cooling control, lower limit value is not used. When CHO Lower limit output limiter (Un\G43, Un\G75,
Un\G107, Un\G139) is set to other than 0, a write data error (error code: O0OO2y) occurs.
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CHAPTER 3 SPECIFICATIONS

(b) Two-position control (5~ Page 172, Section 4.3 (1))
The following table lists Enable/Disable of the setting.

Enable/Disable of the setting in

Buffer memo
g the two-position control

CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) Disable
CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769) Enable
(c) Manual control (=" Page 181, Section 4.5)
The following table lists Enable/Disable of the setting.
Enable/Disable of the
Buffer memory setting in the manual Remarks
control
CHO Upper limit output limiter When an output exceeds the upper limit output limiter value, the
(Un\G42, Un\G74, Un\G106, Un\G138) manipulated value (MV) of the manual control is fixed (clipped)
Enable to the upper limit output limiter value that is set. When an output
CHO Lower limit output limiter falls below the lower limit output limiter value, the manipulated
(Un\G43, Un\G75, Un\G107, Un\G139) value (MV) of the manual control is fixed (clipped) to the lower
limit output limiter value that is set.
CHO Heating upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138)
CHO Cooling upper limit output limiter Disable —
(Un\G721, Un\G737, Un\G753,
Un\G769)

(d) Default value

The following table lists the default value of each buffer memory area.

Buffer memory Default value
CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) 1000(100.0%)
CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) 0(0.0%)

CHO Heating upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)

Jswubissy Alows 1ayng '€

1000(100.0%)
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CHO Cooling upper limit output limiter (Un\G721, Un\G737, Un\G753, Un\G769)
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(20)CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108,
Un\G140) GEEE

Set the limit of an output variation per 1s to regulate a rapid change of the manipulated value (MV).

(a) Setting range
The setting range is 0 or 1 to 1000 (0.1%/s to 100.0%/s). When 0 is set, an output variation is not regulated.

When the value of the buffer memory is set as follows

» CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140): 10(1.0%!/s)
The output changes by 0.5% per 500ms because the sampling cycle is 500ms. If the manipulated value
(MV) rapidly changes by 50%, the variation is regulated to 1%/s. Therefore, it takes 50s until the output
actually changes by 50%.

When setting CHO Output variation limiter setting
(Un\G44, Un\G76, Un\G108, Un\G140)
to 10 (1.0%/s)

E E Manipulated E =
100% A : E value (MV) E e . = ~
i ! increased | T % __________ 50% N\
L rTe | by50% | \
Manipulated value | i / o .
(M) | - . I
50% ----=-"mmmmmmmmmmee S R e Haieiabstfub
: : | 05% |
i E ) \\ 500ms | | T ,/
! i S
: ! . P/
I R N L
0% Y ; hN — T~ 7

VS — -

Set value (SV)

(b) Two-position control ((_="Page 172, Section 4.3 (1))

The setting is invalid.

(c¢) Manual control (5~ Page 181, Section 4.5)

The setting is enabled.

(d) Auto tuning function execution ([_> Page 182, Section 4.6)

The setting is enabled, but some change in Output variation limiter setting during auto tuning does not lead to a
calculation of the appropriate PID constants. During auto tuning, therefore, no adjustment for output variation is
recommended.

(e) Default value

The default values are set to 0 in all channels.



CHAPTER 3 SPECIFICATIONS

(21)CHO Sensor correction value setting (Un\G45, Un\G77, Un\G109, Un\G141)

Common

Set the correction value when measured temperature and actual temperature are different.
For details on the sensor correction function, refer to the following.

[~ Page 215, Section 4.14

(a) Setting range
Set the value within the range -5000 to 5000 (-50.00% to 50.00%) of the full scale of the set input range.
((_="Page 98, Section 3.4.2 (12))

(b) Enablement of setting contents

When Normal sensor correction (one-point correction) (Oy) is set in Sensor correction function selection
(Un\G785), the setting content is enabled. ((_ Page 161, Section 3.4.2 (87))
(c) Default value

The default values are set to 0 (0.00%) in all channels.

(22)CHO Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110,
Un\G142) CEED

To prevent a chattering in the two-position control, set the adjustment sensitivity (dead band) for the set value
(SV).

Temperature
process value (PV)
A

/N
/ \ / \ /\ IV\ Adjustment
Set value (SV) / \ / \/ \I/ sensitivity
: | (dead band)

"

! > Time
'ON
Transistor output OFF

For details on the two-position control, refer to the following.
[5 Page 172, Section 4.3 (1)

(a) Setting range
Set the value within the range 1 to 100 (0.1% to 10.0%) of the full scale of the set input range. (_ = Page 98,
Section 3.4.2 (12))

El When the value of the buffer memory is set as follows
* CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0 to
400.0°C)
» CHO Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110, Un\G142): 10 (1.0%)
(Full scale) x (Adjustment sensitivity (dead band) setting) = (400.0°C - (-200.0°C)) x 0.01 =6.0°C
The dead band is the set value (SV) 6.0°C.

(b) Default value

The default values are set to 5 (0.5%) in all channels.
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(23)CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) i)
CHO Heating control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143)

Heating-cooling

CHO Cooling control output cycle setting (Un\G722, Un\G738, Un\G754,
Un\G770) e

Set the pulse cycle (ON/OFF cycle) of the transistor output. In the heating-cooling control, the output cycle of the
heating control and cooling control can be set individually. Additionally, Un\G47, Un\G79, Un\G111, Un\G143 are
used for heating in the heating-cooling control.

Manipulated value
(MV) (%)

ON

A A

OFF

A A

Control output cycle

The ON time of the control output cycle is determined by multiplying the control output cycle by the

Transistor output

manipulated value (MV)*1 (%) calculated by PID operation. If the manipulated value (MV)*1 is constant, a pulse
of the same cycle is output repeatedly.

*1 For the heating control output cycle, the manipulated value for heating (MVh) is used. For the cooling control output
cycle, manipulated value for cooling (MVc) is used.

El When 700 (70%) is stored in CHO Manipulated value (MV) (Un\G13 to Un\G16) and the value of the
buffer memory is set as follows
» CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143): 100 (100s)
100s x 0.7 (70%) = 70s
The ON time is 70s.
The transistor output turns on for 70s and off for 30s per 100s.

Control output cycle Control output cycle Control output cycle
i 100s i 100s i 100s i
| ON ! ! !
Manipulated value Manipulated value Manipulated value
(MV)(70%) (MV)(70%) (MV)(70%)
L. 70s N 70s % 4 70s
Transistor QFF

output

(a) Setting range
The setting range is 1 to 100 (1s to 100s).

(b) Two-position control ((_>"Page 172, Section 4.3 (1))

The setting is invalid.

(c) Default value

The default values are set to 30 (30s) in all channels.
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(24)CHO Primary delay digital filter setting (Un\G48, Un\G80, Un\G112, Un\G144)

Common

The temperature process values (PV) are smoothed and sudden changes are absorbed by using the primary

delay digital filter.

When the primary delay
digital filter is not set

When the primary delay
digital filter is set

Temperature
process value (PV)

A

Temperature
process value (PV)

A

-

Time

v

v

Time

The time for the temperature process value (PV) to change by 63.3% can be set by the primary delay digital filter

setting (filter setting time).

When the primary delay
digital filter is not set

When the primary delay
digital filter is set

(a) Setting range

Temperature 4

process value (PV)

\4

Temperature 4

process value (PV)

63.3%

v

Time

Time

Y

L CHO Primary delay digital filter setting

(Un\G48, Un\G80, Un\G112, Un\G144)

The setting range is 0 or 1 to 100 (1s to 100s). When 0 is set, the primary delay digital filter processing is not

performed.

(b) Default value

The default values are set to 0 (primary delay digital filter processing disabled) in all channels.
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(25)CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145) g

In the simple two-degree-of-freedom PID control, select the response speed to the change of the set value (SV)
from the following three levels: Slow, Normal, and Fast.
For details on the simple two-degree-of-freedom, refer to the following.

[ 5 Page 194, Section 4.7

(a) Setting range

Setting

Set value Description
contents
0 Slow Set Slow when reducing an overshoot and undershoot to the change of the set value (SV).
However, the settling time is the longest of the three settings.
1 Normal Normal has features between Slow and Fast.
9 Fast Set Fast when speeding up the response to the change of the set value (SV). However, an
overshoot and undershoot is the largest of the three settings.
Temperature process value (PV) Fast
A / / Normal

Setvalue (SV)2 Pf----nmmmmmmmeeeaaoo- m(\

Change

Slow

Setvalue (SV)1 P+

} » Time
Set value (SV) change point

(b) Default value

The default values are set to Slow (0) in all channels.
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(26)CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) By

Select whether to calculate the manipulated value (MV) by PID operation or to set it manually by the user.

(a) Setting range

Setting L.
Set value Description
contents

0 AUTO Activates the AUTO mode. The manipulated value (MV) calculated by PID operation is used to
calculate the ON time of the control cycle.
Activates the MAN mode. The manipulated value (MV) written in CHO MAN output setting

1 MAN (Un\G51, Un\G83, Un\G115, Un\G147) is used to calculate the ON time of the control output
cycle.

(b) When AUTO mode is shifted to MAN mode
The following operation is performed.
» The manipulated value (MV) calculated by PID operation is transferred to CHO MAN output setting
(Un\G51, Un\G83, Un\G115, Un\G147). (For preventing a rapid change of the manipulated value (MV))
* When the shift to the MAN mode is completed, bits of the corresponding channel of MAN mode shift
completion flag (Un\G30) are set to MAN mode shift completed (1).

AUTO/MAN mode AUTO mode /,X MAN mode ,% AUTO mode
L
7 1 7 )
CHO AUTO/MAN mode switching ) / Ty
(Un\G50, Un\G82, Un\G114, Un\G14e)  ~UTO (O)X‘ S MAN() X / AUTO (0)
| |

Man mode shift completion flag MAN mode shift ~_ \/ MAN mode shift ~ MAN mode shift
(Un\G30) uncompleted (0) completed (1) uncompleted (0)

————— » Executed by the Q64TCN

Point />

Set the manipulated value (MV) in MAN mode after confirming completion of the mode shift.

(c) When performing auto tuning
Set to AUTO (0). If MAN (1) is set, the auto tuning is not performed.
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(d) Default value

The default values are set to AUTO (0) in all channels.
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(27)CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147) (g

This buffer memory area is used for setting the manipulated value (MV) in the MAN mode.

(a) How to shift the mode
Shift the mode by the following buffer memory area.
« CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) (_=Page 119, Section 3.4.2 (26))

(b) Setting range
The setting range is different between the standard control and the heating-cooling control. ([~ 5 Page 168,
Section 4.1)
* In standard control: -50 to 1050 (-5.0 to 105.0%)
* In heating-cooling control: -1050 to 1050 (-105.0 to 105.0%)

(c) Enablement of setting contents

Make sure the corresponding bits of MAN mode shift completion flag (Un\G30) has been set to 1 (ON) and
write a value in the MAN output setting.

A value that is written when MAN mode shift completion flag is OFF will be replaced with the manipulated value
(MV) calculated by PID operation by the system.

(d) Default value

The default values are set to 0 (0.0%) in all channels.
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(28)CHO Setting change rate limiter (Un\G52, Un\G84, Un\G116, Un\G148) By
CHO Setting change rate limiter (temperature rise) (Un\G52, Un\G84, Un\G116,

Un\G148) CZED
CHO Setting change rate limiter (temperature drop) (Un\G564, Un\G596,

Un\G628, Un\G660) EEE)

Set the change rate of the set value (SV) per a set time unit when the set value (SV) is changed. This setting can
regulate a rapid change of the manipulated value (MV). Set a time unit in CHO Setting change rate limiter time

unit setting (Un\G735, Un\G751, Un\G767, Un\G783). ([(__5 Page 159, Section 3.4.2 (85))

Temperature process value (PV)
A

Set value (SV) 2

7Setting change rate limiter
(full scale percentage: 0 to 100%)

Set value (SV) 1

> Time

i

CHLO Setting change rate limit unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)

(a) Batchl/individual setting of temperature rise and temperature drop
Setting change rate limiter for the temperature rise and the temperature drop can be set in a batch or
individually. Select it on Switch Setting.
For details on the setting method, refer to the following.
[ 7 Page 305, Section 6.2
When setting change rate limiter is set individually, Un\G52, Un\G84, Un\G116, Un\G148 is for the temperature
rise. The following table lists the buffer memory areas to be referred to.

Batch/Indivi Buffer memory address
Buffer memory area name
dual CH1 CH2 CH3 CH4
Batch CHO Setting change rate limiter Un\52 Un\84 Un\116 Un\148
CHO Setting change rate limiter
) un\52 Un\84 un\116 Un\148
(temperature rise)
Individual
CHO Setting change rate limiter
Un\564 Un\596 Un\628 Un\660

(temperature drop)

For details on the function, refer to the following.
[ > Page 196, Section 4.9

(b) Setting range
Set 0 or the value within the range 1 to 1000 (0.1% to 100.0%) toward the full scale of the set input range.
When 0 is set, the setting is disabled.

(c) Default value

The default values are set to 0 in all channels.
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(29)CHIO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149) (g

The point set as the set value (SV) in the auto tuning can be rearranged by using this buffer memory area.
The auto tuning function determines each PID constant by performing the two-position control toward the set
value (SV) and making a temperature process value (PV) hunting.

Set CHIO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149) when an overshoot caused by the hunting is
improper.

The auto tuning is performed with having the AT point (the point rearranged by the setting) as its center. When
the auto tuning is completed, AT bias is not added and a control is performed toward the set value (SV).

For details on the auto tuning function, refer to the following.

[~ Page 182, Section 4.6

El When AT bias is set to minus value (reverse action)

Temperature process value (PV)
A

Set value (SV) 2 CHO AT bias setting
\ /\ /’\ /\/ (Un\G53, Un\G85, Un\G117, Un\G149)
AT point — A4 "4 ad

» Time

(a) Setting range
The setting range is from (-(full scale)) to full scale. The setting range depends on the input range setting.
([_="Page 98, Section 3.4.2 (12))

El When the value of the buffer memory is set as follows
» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range -200.0 to
400.0°C, resolution: 0.1)
The setting range is -6000 to 6000.

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(IZ_5 Page 88, Section 3.4.2 (2))

» No decimal place (0): Set a value in 1°C ( °F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.

(d) Precautions

For CHO AT bias setting (Un\G53, Un\G85, Un\G117, Un\G149), set the range where PID operation fluctuates
slightly and the control result get no effect.
Depending on the controlled object, accurate PID constants may not be obtained.
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(30)CHO Forward/reverse action setting (Un\G54, Un\G86, Un\G118, Un\G150)

Standard

Select whether to use channels in the forward action or reverse action.
Select the forward action for the cooling control. Select the reverse action for the heating control.
For details on the forward/reverse action selection function, refer to the following.

[ 5 Page 258, Section 4.21

(a) Setting range
* 0: Forward action
* 1: Reverse action

(b) Default value

The default values are set to Reverse action (1) in all channels.
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(31)CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119, Un\G151) Cg)
CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120, Un\G152) Cg)

Upper/lower limit value of the set value (SV) can be set.
(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. ((Z_5 Page 98,
Section 3.4.2 (12))
The setting should meet the following conditions.

« CHO Lower limit setting limiter < CHO Upper limit setting limiter

If the above conditions are not met, a write data error (error code: OOO5,) occurs.

CHO Lower limit setting limiter CHO Upper limit setting limiter
(Un\G56, Un\G88, Un\G120, Un\G152) (Un\G55, Un\G87, Un\G119, Un\G151)
Input lower limit v v Input upper limit

Set value (SV) setting range

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(IZ_= Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.

+ One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(c) Default value

A default value differs depending on modules to be used.

Default value

Buffer memory Q64TCTTN/ Q64TCRTN/
Q64TCTTBWN Q64TCRTBWN
CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119,
1300 6000
Un\G151)
CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120, 0 2000
Un\G152) i
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(32)CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154)

Common

Set the set value in heater disconnection detection and off-time current error detection in percentage of the
reference heater current value.
For details on the heater disconnection detection function, refer to the following.

[ = Page 271, Section 4.28
For details on the output off-time current error detection function, refer to the following.

[T 5 Page 275, Section 4.29

(a) Supported modules
+ QB4TCTTBWN
+ Q64TCRTBWN

(b) Setting range
The setting range is 0 to 100 (%).

El To generate Heater disconnection alert with the following conditions
« CTO Reference heater current value (Un\G280 to Un\G287): 100 (10.0A)
* When CTO Heater current process value (Un\G256 to Un\G263) is 80 (8.0A) or less, set CHO Heater
disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) to 80 (%).

Heater Reference heater Heater current
. . current value process value 100 - 80
disconnection =10 - X100 =100 - —— X 100 = 80(%)
alert setting Reference heater current value 100

When 0 is set, heater disconnection detection and off-time current error detection are not performed.

(c) Default value

The default values are set to 0 (%) in all channels.
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(33)CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) S

Errors such as disconnection of resistors, malfunction of an external controller, and errors of the control system

due to troubles such as disconnection of the sensor can be detected by the loop disconnection detection function.

If temperature does not change by 2°C ( °F ) or more in the Loop disconnection detection judgment time, a loop
disconnection is detected.
For details on the loop disconnection detection function, refer to the following.

[ Page 259, Section 4.22
(a) Setting range
The setting range is 0 to 7200 (s).

Set a value that exceeds the time in which temperature changes by 2°C (°F).

(b) When performing auto tuning
For this setting, the twice value of that of CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132)

is automatically set. ((_ 5 Page 109, Section 3.4.2 (16)) However, when this setting is set to 0 (s) at the start of
the auto tuning, Loop disconnection detection judgment time is not stored.

(c) Default value

The default values are set to 480 (s) in all channels.
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(34)CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124,
Un\G156) 20

To prevent an error alarm of loop disconnection detection, set a non-alert band (temperature band in which the
loop disconnection is not detected) where the set value (SV) is at the center.

Temperature process value (PV)
A

CHO Loop disconnection detection
dead band
(Un\G60, Un\G92, Un\G124, Un\G156)
Set value ), Non-alert area ————Y -~ (Set one above the other with

(8V) the set value (SV) in the center)

» Time
For details on the loop disconnection detection function, refer to the following.
[ = Page 259, Section 4.22

(a) Setting range

The setting range is from 0 to full scale.

When the value of the buffer memory is set as follows

» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (resolution: 0.1)

» CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124, Un\G156): 50
(Loop disconnection detection dead band set value) x (resolution) = 50 x 0.1 =5.0°C
Within the range of the set value (SV) £5.0°C, Loop disconnection is not detected.

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
((_="Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.
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» One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.
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(35)CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) By

Set this buffer memory area when treating channels that do not control temperature or are not connected with
temperature sensors as "Unused". Setting them as unused channels stops detection of an alert.
For details on the unused channel setting, refer to the following.

[ 5 Page 303, Section 5.5

(a) Setting range
* 0: Use
* 1: Unused

(b) Default value

The default values are set to Use (0) in all channels.

(c) ON of Default setting registration instruction (Yn9) ("> Page 60, Section 3.3.3 (5))

When Default setting registration instruction (Yn9) is turned on from off, CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is reset to Use (0).

Channels that do not control temperature or are not connected to temperature sensors needs to be set as
unused channels again after settings of other buffer memory areas and non-volatile memories return to the
default values. Set CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157) to Unused (1) again.
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(36)CHO E2PROM's PID constants read instruction (Un\G62, Un\G94, Un\G126,
Un\G158) i

PID constants are read from an E2PROM and stored in the buffer memory by using this instruction. Setting this

buffer memory area to Requested (1) stores the value backed up in the E2PROM in the buffer memory.

(a) Buffer memory areas to store set value of E2PROM

The following table lists the buffer memory areas whose set value is read.

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

CHO Proportional band (P) setting Un\35 un\67 Un\99 Un\131
CHO Heating proportional band (Ph)

] Un\35 Un\67 Un\99 Un\131 )
setting Page 107, Section 3.4.2 (15)
CHO Cooli rtional band (P

H Cooling proportional band (Pc) Un\720 Un\736 Un\752 Un\768
setting
CHO Integral time (1) setting Un\36 Un\68 uUn\100 Un\132 Page 109, Section 3.4.2 (16)
CHO Derivative time (D) setting Un\37 Un\69 Un\101 Un\133 Page 109, Section 3.4.2 (17)
CHO Loop disconnection detection .
) ) Un\59 Un\91 Un\123 Un\G155 Page 126, Section 3.4.2 (33)
judgment time

(b) Setting range
* 0: Not requested
* 1: Requested

(c) Default value

The default values are set to Not requested (0) in all channels.

(d) Precautions
When Requested (1) is set, do not perform the following operations. An incorrect value may be stored in the
E2PROM.
» Change of the set value of the buffer memory read from the E2PROM by this instruction ((_5 Page 129,
Section 3.4.2 (36) (a))
+ E2PROM back up (= Page 276, Section 4.30)
« Default setting registration (/_= Page 60, Section 3.3.3 (5))
+ Auto tuning ([Z 5 Page 182, Section 4.6)
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Point/’

® When the initial setting by a programming tool is already configured, PID constants should be backed up to an E2PROM
after the auto tuning. Turning on this instruction at the next start-up can omits the auto tuning.

@ This instruction is enabled in the setting mode or operation mode. ([__ Page 58, Section 3.3.3 (1))
However, it is disabled when CHO Auto tuning instruction (Yn4 to Yn7) is ON. (_= Page 182, Section 4.6)
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(37)CHO Automatic backup setting after auto tuning of PID constants (Un\G63,
Un\G95, Un\G127, Un\G159) 22

The set value to be stored in the buffer memory areas is automatically backed up to the E2PROM by using this
function. By reading the set value that is backed up, when the power is turned on from off or the CPU module is

released from the reset status, another auto tuning can be omitted.

For details on the auto tuning function, refer to the following.

[ Page 182, Section 4.6

(a) Buffer memory areas whose set value is backed up to the E2PROM

The following table lists the buffer memory areas whose setting is backed up.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Proportional band (P) setting Un\G35 Un\G67 Un\G99 Un\G131
CHO Heati rtional band (Ph

H Heating proportional band (Ph) Un\G35 Un\G67 Un\G99 Un\G131 _
setting Page 107, Section 3.4.2 (15)
CHO Cooling proportional band (Pc)

) Un\G720 Un\G736 Un\G752 Un\G768
setting
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 109, Section 3.4.2 (16)
CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 Un\G133 Page 109, Section 3.4.2 (17)
CHO Loop disconnection detection

P Un\G59 Un\G91 Un\G123 uUn\G155 Page 126, Section 3.4.2 (33)

judgment time

(b) Setting range
« 0: Disable
* 1: Enable

(c) Default value

The default values are set to Disable (0) in all channels.

(d) Precautions

When Enable (1) is set, do not perform the following operations. An incorrect value may be stored in the

E2PROM.

» Changing the set value of the buffer memory

« E2PROM back up ([~ 5 Page 276, Section 4.30)
« Default setting registration ([_ = Page 60, Section 3.3.3 (5))

» Change to Disable (0) during the auto tuning
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(38)Alert dead band setting (Un\G164)

This setting is for using the alarm function.
For details on the alert function, refer to the following.

"5 Page 200, Section 4.12
(a) Setting range

Set the value within the range 0 to 100 (0.0% to 10.0%) of the full scale of the set input range. (_ = Page 98,
Section 3.4.2 (12))

El When the value of the buffer memory is set as follows
* CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 2 (temperature measurement range 0 to 1300°C)
* Alert dead band setting (Un\G164): 5 (0.5%)
(Full scale) x (Alert dead band) = (1300°C - 0°C) % 0.005 = 6.5°C
The dead band is the alert set value (SV) +6.5°C.

(b) Default value
The default value is set to 5 (0.5%).

(39)Number of alert delay (Un\G165) kg

Set the number of sampling for an alert judgment.

By setting number of sampling, when the temperature process value (PV) stays within the alert area until the
number of sampling exceeds the number of alert delay, the alert status will be active.

For details on the alert function, refer to the following.

"5 Page 200, Section 4.12

(a) Setting range
The setting range is 0 to 255 (times).

(b) Default value

The default value is set to O (times).
Under 0 (times) condition, if the temperature process value (PV) enters the alert area, the alert status becomes
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active instantly.
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(40)Heater disconnection/output off-time current error detection delay count

(Un\G166) (g

Set the limit value for consecutive heater disconnection detections and output off-time current error detections so
that the errors exceeding the limit value triggers an alert judgment.
For details on the heater disconnection detection function, refer to the following.

[ 5 Page 271, Section 4.28
For details on the output off-time current error detection function, refer to the following.

[ Page 275, Section 4.29

(a) Supported modules
+ QB4TCTTBWN
+ QB4TCRTBWN

(b) Setting range
The setting range is 3 to 255 (times).

(c) Default value

The default value is set to 3 (times).

(41)Temperature rise completion range setting (Un\G167) Ey

Set the vertical range of the temperature rise completion range.
When the temperature process value (PV) meets the following conditions, the temperature rise is completed.
» Set value (SV) - Temperature rise completion range < Temperature process value (PV) < Set value (SV) +
Temperature rise completion range

Temperature rise
completion range (+)

Temperature rise

Set value (SV) judgment range

Temperature rise
completionrange (-) "7 T T T T T TTTTTTTITI O AT mm A nm T n T

When CHO Temperature process value (PV) (Un\G9 to Un\G12) enters the temperature rise judgment range,
CHO Temperature rise judgment flag (Un\G17 to Un\G20) is set to Within temperature rise completion range (1).
(Set the time from the temperature rise completion to Within temperature rise completion range (1) in
Temperature rise completion soak time setting (Un\G168).)

(a) Setting range
* When the temperature unit of the input range is °C: 1 to 10 (°C)
* When the temperature unit of the input range is °F: 1to 10 ( °F)

» Other than above: 1 to 10 (%) of the full scale

(b) Default value

The default value is set to 1.
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(42)Temperature rise completion soak time setting (Un\G168)
Set the time for CHO Temperature rise judgment flag (Un\G17 to Un\G20) ([__= Page 93, Section 3.4.2 (6)) to
be set to Within temperature rise completion range (1) after the completion of temperature rise.
(a) Setting range
The setting range is 0 to 3600 (min).

(b) Default value

The default value is set to 0 (min).

(43)PID continuation flag (Un\G169) GZi)

Set the operation status at the time when the mode has shifted from the operation mode to the setting mode
(Setting/operation mode instruction (Yn1) ON — OFF).
For details on the relationship between this flag and the control status, refer to the following.

« PID control: [ Page 176, Section 4.3 (6)
 Temperature judgment: [ 5 Page 89, Section 3.4.2 (3)
« Alert judgment: [ 5 Page 209, Section 4.12 (5)

(a) Setting range
» 0: Stop
* 1: Continue

(b) Default value
The default value is set to Stop (0).

(44)Heater disconnection compensation function selection (Un\G170) g

Set whether to use the heater disconnection compensation function or not.
For details on the heater disconnection compensation function, refer to the following.

[ Page 272, Section 4.28 (3)

(a) Supported modules

*+ Q64TCTTBWN
* Q64TCRTBWN
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(b) Setting range
» 0: Not use the heater disconnection compensation function
» 1: Use the heater disconnection compensation function

(c) Default value

The default value is set to Not use the heater disconnection compensation function (0).
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(45)Transistor output monitor ON delay time setting (Un\G175)
Set the delay time of the ON delay output flag.

Set this buffer memory area to perform the heater disconnection detection with other input modules provided on
the system.

For ON delay output flag, refer to the following.

[5 Page 94, Section 3.4.2 (7)
For details on the ON delay output function, refer to the following.

[ Page 228, Section 4.17

(a) Setting range
The setting range is 0 or 1 to 50 (10 to 500ms).
When 0 is set, ON delay output flag is not set to 1 (ON).

(b) Default value

The default value is set to 0.

(46)CT monitor method switching (Un\G176)

Set the method for performing the heater current measurement.

(a) Supported modules

* Q64TCTTBWN
*+ Q64TCRTBWN

(b) Setting range
» 0: ON/OFF current
* 1: ON current
When ON/OFF current (0) is set, the present current value of the current sensor (CT) is measured.

Selecting ON current (1) fixes the current value of the heater being OFF as the current value of the heater
previously being ON.

(c) Default value
The default value is set to ON/OFF current (0).
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(47)CHO Manipulated value (MV) for output with another analog module (Un\G177

to Un\G180) 22D
CHOManipulated value of heating (MVh) for output with another analog

module (Un/G177 to Un\G180)
CHO Manipulated value of cooling (MVc) for output with another analog

module (Un\G708 to Un\G711) (s

The values stored in the following buffer memory areas are converted for other analog modules such as a D/A
converter module and stored in these buffer memory areas.

Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Manipulated value (MV) uUn\G13 Un\G14 Un\G15 uUn\G16
CHO Manipulated value for heating .
(MVh) Un\G13 Un\G14 Un\G15 Un\G16 Page 91, Section 3.4.2 (5)
CHO Manipulated value for cooling (MVc) Un\G704 Un\G705 Un\G706 Un\G707

Un\G177 to Un\G180 are used for heating in the heating-cooling control.
The store range differs depending on the resolution set in the following buffer memory area. (0 to 4000/0 to
12000/0 to 16000/0 to 20000)
- Resolution of the manipulated value for output with another analog module (Un\G181) ([__5 Page 136,
Section 3.4.2 (48))
For details, refer to the following.

[ Page 227, Section 4.16 (2)

Point/

When the device which performs heating or cooling can receive only the analog input, use other analog modules (such as
D/A converter module) to convert the digital output to the analog input.
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(48)Resolution of the manipulated value for output with another analog module

(Un\G181)

Set the resolution of the following buffer memory areas. ([_ 3 Page 91, Section 3.4.2 (5))
» CHO Manipulated value (MV) (Un\G13 to Un\G16)
» CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16)
» CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707)

For details, refer to the following.

[Z5 Page 227, Section 4.16 (2)

(a) Setting range
» 0: 0 to 4000
» 1: 0 to 12000
» 2: 0 to 16000
+ 3: 0 t0 20000
The manipulated value (MV) reflecting the resolution is stored in the following buffer memory areas.
(—_3"Page 135, Section 3.4.2 (47))
+ CHO Manipulated value (MV) for output with another analog module (Un\G177 to Un\G180)
» CHO Manipulated value of heating (MVh) for output with another analog module (Un/G177 to Un\G180)
« CHO Manipulated value of cooling (MVc) for output with another analog module (Un\G708 to Un\G711)

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default value is set to 0 to 4000 (0).
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(49)Cold junction temperature compensation selection (Un\G182) Eg

Select whether to perform the cold junction temperature compensation using a standard terminal block or not to
perform the cold junction temperature compensation.

(a) Supported modules

*+ Q64TCTTN
* Q64TCTTBWN

(b) Setting range
» 0: Use Standard Terminal Block
» 1: This setting cannot be used.
* 2: Not used the cold junction temperature compensation

(c) Default value

The default value is set to Use Standard Terminal Block (0).

(50)Control switching monitor (Un\G183) (g

The setting contents of the control mode selection set on Switch Setting are stored in this buffer memory area.
The control mode in operation can be confirmed.
The stored values and the contents are shown as below.
+ 0: Standard control
* 1: Heating-cooling control (normal mode)
+ 2: Heating-cooling control (expanded mode)
+ 3: Mix control (normal mode)
* 4: Mix control (expanded mode)
Select the control mode on Switch Setting.
For details on the setting method, refer to the following.

"5 Page 305, Section 6.2
For details on the control mode, refer to the following.

[ 5 Page 168, Section 4.1
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(51)CHO Auto tuning mode selection (Un\G184 to Un\G187) iy

Select the auto tuning mode from the following two modes according to the controlled object to be used.

Auto tuning mode

Description

Standard mode

The standard mode is appropriate for most controlled objects. This mode is especially
suitable for controlled objects that have an extremely slow response speed or can be
affected by noise or disturbance.

However, PID constants of slow response (low gain) may be calculated from controlled
objects whose ON time or OFF time in the auto tuning is only around 10s.

In this case, PID constants of fast response can be calculated by selecting the high
response mode and performing the auto tuning.

High response mode

This mode is suitable for controlled objects whose ON time or OFF time in the auto tuning is
only around 10s. PID constants of fast response (high gain) can be calculated.

However, the temperature process value (PV) may oscillates near the set value (SV)
because of the too high gain of the PID constants calculated. In this case, select the normal
mode and perform the auto tuning.

For details on the auto tuning function, refer to the following.

[ Page 182, Section 4.6

(a) Setting range
¢ 0: Standard mode

* 1: High response mode

(b) Default value

The default values are set to Standard mode (0) in all channels.



(52)CHO Alert 1 mode setting (Un\G192,
CHO Alert 2 mode setting (Un\G193,
CHO Alert 3 mode setting (Un\G194,
CHO Alert 4 mode setting (Un\G195,

Set the alert mode of alert 1 to 4.

CHAPTER 3 SPECIFICATIONS

Un\G208, Un\G224, Un\G240) D)
Un\G209, Un\G225, Un\G241) G
Un\G210, Un\G226, Un\G242) G
Un\G211, Un\G227, Un\G243) CIEE)

For details on the alert function, refer to the following.

[~ Page 200, Section 4.12

(a) Alert mode and alert set value

Any alert set value can be set in each alert mode of alert 1 to 4 selected in this setting. Set the alert set value 1

to 4 in the following buffer memory areas. Alert set values 1 to 4 respectively correspond to alert modes of alert

1to 4.
Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Alert set value 1 Un\G38 Un\G70 Un\G102 Un\G134
CHO Alert set value 2 Un\G39 un\G71 Un\G103 Un\G135
Page 110, Section 3.4.2 (18)
CHO Alert set value 3 Un\G40 Un\G72 Un\G104 Un\G136
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 Un\G137

(b) Setting range

The following table lists set values and setting ranges which are available for alert set values set in each alert

mode.
Set .
Alert mode Setting range of alert set value
value
0 — (no alert) —
1 Upper limit input alert Within the temperature measurement range of the set input range
2 Lower limit input alert (IZ= " Page 98, Section 3.4.2 (12))
3 Upper limit deviation alert
(-(full scale)) to full scale
4 Lower limit deviation alert
5 Upper lower limit deviation alert
0 to full scale
6 Within-range alert
7 Upper limit input alert with standby Within the temperature measurement range of the set input range
8 Lower limit input alert with standby (" Page 98, Section 3.4.2 (12))
9 Upper limit deviation alert with standby
(-(full scale)) to full scale
10 Lower limit deviation alert with standby
11 Upper lower limit deviation alert with standby 0 to full scale
12 Upper limit deviation alert with standby (second time)
(-(full scale)) to full scale
13 Lower limit deviation alert with standby (second time)
Upper lower limit deviation alert with standby (second
14 ) 0 to full scale
time)
15 Upper limit deviation alert (using the set value (SV))
(-(full scale)) to full scale
16 Lower limit deviation alert (using the set value (SV))
17 Upper lower limit deviation alert (using the set value (SV))
0 to full scale
18 Within-range alert (using the set value (SV))
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Set
Alert mode Setting range of alert set value
value
19 Upper limit deviation alert with standby (using the set
value (SV))
(-(full scale)) to full scale
20 Lower limit deviation alert with standby (using the set
value (SV))
Upper lower limit deviation alert with standby (using the
21 0 to full scale
set value (SV))
29 Upper limit deviation alert with standby (second time)
(using the set value (SV))
(-(full scale)) to full scale
23 Lower limit deviation alert with standby (second time)
(using the set value (SV))
Upper lower limit deviation alert with standby (second
24 . . 0 to full scale
time) (using the set value (SV))
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(c) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).
When the set value is out of the range, a write data error (error code: O0OO4y) occurs, and the Q64TCN

operates with the previous set value. Turning Setting change instruction (YnB) OFF — ON — OFF after the
error occurrence and setting a value within the range operate the Q64TCN with the new set value.

(d) Default value

The default values are set to 0 in all channels.

(53)CTO Heater current process value (Un\G256 to Un\G263) g
The heater current value which Q64TCTTBWN or Q64TCRTBWN detects is stored in this buffer memory area.
Values to be stored vary depending on the setting of CTO CT selection (Un\G272 to Un\G279). (5 Page 142,
Section 3.4.2 (55)

Setting of CTO CT selection (Un\G272 to Un\G279) Store range
When CTL-12-S$36-8 is used (0.0 to 100.0A) (0) 0 to 1050 (0.0 to 105.0A)
When CTL-6-P(-H) is used (0.00 to 20.00A) (1) 0 to 2100 (0.00 to 21.00A)
When CT ratio setting is used (0.0 to 100.0A) (2) 0 to 1050 (0.0 to 105.0A)

* Q64TCTTBWN
*+ Q64TCRTBWN

Point/’

To perform the measurement of the heater current, the following buffer memory areas need to be set.
« CTO CT input channel assignment setting (Un\G264 to Un\G271) ([__= Page 141, Section 3.4.2 (54))

+ CTO Reference heater current value (Un\G280 to Un\G287) ([ Page 143, Section 3.4.2 (56))
If the both are set to 0, the heater current cannot be measured. If either of them is not set, the heater current cannot be
measured precisely.
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(54)CTO CT input channel assignment setting (Un\G264 to Un\G271) g

Set the assignment of each current sensor (CT) input to the channels.

(a) Supported modules
+ QB4TCTTBWN
+ Q64TCRTBWN

(b) Correspondence between CT input terminal and buffer memory address

CT input terminal Buffer memory address
CT1 Un\G264
CT2 Un\G265
CT3 Un\G266
CT4 uUn\G267
CT5 Un\G268
CT6 Un\G269
CT7 uUn\G270
CT8 Un\G271

(c) Setting range
* 0: Unused
* 1: CH1
* 2: CH2
* 3: CH3
* 4:CH4

(d) Default value

The default values are set to Unused (0) for all terminals.

Point/’

@ If a three-phase heater is used, the same channel should be assigned to two current sensor (CT) inputs.
For setting examples, refer to the following.

[ 5 Page 302, Section 5.4.3
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® In the heating-cooling control, CH3 and CH4 cannot be assigned to this setting.
In the mix control, CH2 cannot be assigned to this setting.
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(55)CTO CT selection (Un\G272 to Un\G279) g

Select the current sensor to be connected to each current sensor (CT) input.

(a) Supported modules
+ QB4TCTTBWN
+ QB4TCRTBWN

(b) Setting range
* 0: When CTL-12-S36-8 is used (0.0 to 100.0A)
* 1: When CTL-6-P(-H) is used (0.00 to 20.00A)
* 2: When CT ratio setting is used (0.0A to 100.0A)

(c) Current sensor (CT) to be used and buffer memory setting

When using a current sensor (CT) other than CTL-12-S36-8 and CTL-6-P(-H), set the number of second-
winding (turns) of the current sensor (CT) to be connected in CTO CT ratio setting (Un\G288 to Un\G295).
Set the buffer memory area as follows according to the specification of the current sensor (CT) to be used.

Current sensor (CT) to CTO CT Selection CTO CT ratio setting (Un\G288 to Un\G295) Note
be used (Un\G272 to Un\G279) ((Z_ 5 Page 143, Section 3.4.2 (57))
When CTL-12-S36-8 is used
CTL-12-S36-8 Setting not necessa
(0.0A to 100.0A) (0) 9 Y The product is discontinued,
-6-P(-H) i though it can be used.
CTL-6-P When CTL-6-P(H) is used Setting not necessary 9

(0.00A to 20.00A) (1)

Products of
U.R.D.Co,, CTL-6-P-H
LTD.

When CTL-6-P(-H) is used

Setting not —
(0.00A to 20.00A) (1) iele Rt saas i

When CT ratio setting is used Set 1000, which is the number of second-winding
CTL-12-S36-10 —
(0.0A to 100.0A) (2) (turns).

CTL12-S56-10 When CT ratio setting is used | Set 1000, which is the number of second-winding .

(0.0A to 100.0A) (2) (turns).
Current sensors (CT) whose
Other current sensors (CT) When CT ratio setting is used | Set the number of second-winding (turns) depending number of second-winding
(0.0A to 100.0A) (2) on the current sensor (CT) specification. (turns) is 600 to 9999 can be

used.

For the URL of U.R.D.Co., LTD., refer to the following.
[ Page 33, Section 2.1 (6)

(d) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(e) Occurrence of write data error
In the following case, a write data error (error code: O00O4) occurs as when the setting is out of the setting

value. Write error flag (Xn2) turns on and the error code is stored in Write data error code (Un\GO0).
* When the set value of CTO CT ratio setting (Un\G288 to Un\G295) is out of the setting when Setting
change instruction (YnB) is turned OFF — ON — OFF

(f) Default value
The default values are set to When CTL-12-S36-8 is used (0.0 to 100.0A) (0) for all terminals.
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Point />

When CT ratio setting is used (0.0 to 100.0A) (2) is selected, the setting of CTO CT ratio setting (Un\G288 to Un\G295) is
enabled. In advance, set CTO CT ratio setting (Un\G288 to Un\G295) corresponding to the sensor to be connected. After
that, select When CT ratio setting is used (0.0 to 100.0A) (2).

(56)CTO Reference heater current value (Un\G280 to Un\G287) (g

Set the reference value of CTO Heater current process value (Un\G256 to Un\G263) of when the heater is turned

on ([ Page 140, Section 3.4.2 (53)).

(a) Supported modules

* Q64TCTTBWN
* Q64TCRTBWN

(b) Setting range
The setting range is within the heater current range of the current sensor selected in CTO CT selection
(Un\G272 to Un\G279). (= Page 142, Section 3.4.2 (55))

Setting of CTO CT selection (Un\G272 to Un\G279) Setting range

* When CTL-12-S36-8 is used (0.0 to 100.0A) (0)
* When CT ratio setting is used (0.0 to 100.0A) (2)

When CTL-6-P(-H) is used (0.00 to 20.00A) (1) 0 to 2000 (0.00 to 20.00A)

0 to 1000 (0.0 to 100.0A)

(c) Default value

The default values are set to 0 (0.0A) for all terminals.

(57)CTO CT ratio setting (Un\G288 to Un\G295) Ehy

Set the number of second-winding (turning number) of the current sensor (CT) to be connected.
This buffer memory area is available only when CTO CT selection (Un\G272 to Un\G279) is set to When CT ratio

setting is used (0.0 to 100.0A) (2). ((_> Page 142, Section 3.4.2 (55))

(a) Supported modules
+ QB4TCTTBWN
+ Q64TCRTBWN
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(b) Setting range
The setting range is 600 to 9999.

(c) Default value

The default values are set to 800 for all terminals.
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(58)CHO Sensor two-point correction offset value (measured value) (Un\G544,

Un\G576, Un\G608, Un\G640) ZZEE

The measured value of temperature corresponding to the offset value of the sensor two-point correction is stored
in this buffer memory area.
The value to be stored differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).

(IZ= Page 88, Section 3.4.2 (2))
» No decimal place (0): stored as it is.
» One decimal place (1): stored after a multiplication by 10.
For details on the sensor two-point correction function, refer to the following.

[~ Page 219, Section 4.14 (2)

(a) Enablement of the stored value

Turn Setting change instruction (YnB) OFF — ON — OFF during the setting mode (Setting/operation mode
status (Xn1): OFF) to enable stored contents.

(59)CHO Sensor two-point correction offset value (corrected value) (Un\G545,

Un\G577, Un\G609, Un\G641) EEEi)

Set the temperature of the offset value of the sensor two-point correction.
For details on the sensor two-point correction function, refer to the following.

[ 7 Page 219, Section 4.14 (2)
(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. ({_  Page 98,
Section 3.4.2 (12))

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(=" Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.
+ One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).

(c) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to 0 in all channels.



CHAPTER 3 SPECIFICATIONS

(60)CHO Sensor two-point correction gain value (measured value) (Un\G546,

Un\G578, Un\G610, Un\G642) i)

The measured value of temperature corresponding to the gain value of the sensor two-point correction is stored
in this buffer memory area.
The value to be stored differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(I_7 Page 88, Section 3.4.2 (2))

* No decimal place (0): stored as it is.

» One decimal place (1): stored after a multiplication by 10.
For details on the sensor two-point correction function, refer to the following.

[T 5 Page 219, Section 4.14 (2)

(a) Enablement of the stored value
Turn Setting change instruction (YnB) OFF — ON — OFF during the setting mode (Setting/operation mode
status (Xn1): OFF) to enable stored contents.

(61)CHO Sensor two-point correction gain value (corrected value) (Un\G547,

Un\G579, Un\G611, Un\G643) CIEE)

Set temperature of gain value of the sensor two-point correction.
For details on the sensor two-point correction function, refer to the following.

(Z_>"Page 219, Section 4.14 (2))
(a) Setting range

The setting range is identical to the temperature measurement range of the set input range. (= Page 98,
Section 3.4.2 (12))

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
((Z="Page 88, Section 3.4.2 (2))

+ No decimal place (0): Set a value in 1°C ( °F or digit) unit.

+ One decimal place (1): Set a value in 0.1°C ( °F) unit (tenfold value).
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(c) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to 0 in all channels.
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(62)CHO Sensor two-point correction offset latch request (Un\G548, Un\G580,
Un\G612, Un\G644) EEE

This request is for storing temperature process value (PV) as sensor two-point correction offset value to the
following buffer memory area.
» CHO Sensor two-point correction offset value (measured value) (Un\G544, Un\G576, Un\G608, Un\G640)

(I_7 Page 144, Section 3.4.2 (58))
For details on the sensor two-point correction function, refer to the following.

[Z5 Page 219, Section 4.14 (2)

(a) Setting range
* 0: No request
» 1: Latch request

(b) Default value

The default values are set to No request (0) in all channels.

(63)CHO Sensor two-point correction offset latch completion (Un\G549, Un\G581,
Un\G613, Un\G645) ZEi

When sensor two-point correction offset value is stored, 1 is stored in this buffer memory area, which is Latch
completed (1).
When CHO Sensor two-point correction offset latch request (Un\G548, Un\G580, Un\G612, Un\G644) is set to

No request (0), 0 is stored in this buffer memory area, which is No request (0). ({_5 Page 146, Section 3.4.2
(62)
For details on the sensor two-point correction function, refer to the following.

[Z5 Page 219, Section 4.14 (2)

(64)CHO Sensor two-point correction gain latch request (Un\G550, Un\G582,
Un\G614, Un\G646) SR

This is a request for storing temperature process value (PV) as sensor two-point correction gain value to the
following buffer memory area.
» CHO Sensor two-point correction gain value (measured value) (Un\G546, Un\G578, Un\G610, Un\G642)

(_> Page 145, Section 3.4.2 (60))
For details on the sensor two-point correction function, refer to the following.

[Z5 Page 219, Section 4.14 (2)

(a) Setting range
* 0: No request

» 1: Latch request

(b) Default value

The default values are set to No request (0) in all channels.
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(65)CHO Sensor two-point correction gain latch completion (Un\G551, Un\G583,
Un\G615, Un\G647) g

When sensor two-point correction gain value is stored, 1 is stored in this buffer memory area, which is Latch
completed (1).

When CHO Sensor two-point correction gain latch request (Un\G550, Un\G582, Un\G614, Un\G646) is set to No
request (0), 0 is stored in this buffer memory area, which is No request (0). ((_ Page 146, Section 3.4.2 (64))
For details on the sensor two-point correction function, refer to the following.

[ 7 Page 219, Section 4.14 (2)

(66)During AT loop disconnection detection function enable/disable setting

(Un\G571) 2D

Set whether to enable or disable the loop disconnection detection function during auto tuning.
For details on the during AT loop disconnection detection function, refer to the following.

[~ = Page 261, Section 4.23

b15 to b4 b3 b2 bl b0
[o]JoJoJoJoJoJoJo]o]o]o]o [cH4cHslcH2cH1|
. 7

Bit data from b15?g b4 are fixed to 0.

(a) Setting range
» 0: Disable
* 1: Enable

(b) Default value

The default values are set to Disable (0) in all channels.

(67)CHO AT simultaneous temperature rise parameter calculation flag (Un\G573,

Un\G605, Un\G637, Un\G669) S

The status when simultaneous temperature rise AT (auto tuning) calculates simultaneous temperature rise
parameter is stored in this buffer memory area.

- 0: OFF
- 1:ON
b15 to b3 b2 b1 b0
(ofofofofofofoJofofofofofof | [ |
Y~

Bit data from b15 to b3 are fixed to 0.
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Bit

Flag name

Description

AT simultaneous temperature rise

This flag is set to 1 (ON) when the simultaneous temperature rise

b0 ) . «
parameter calculation completion parameter " is calculated by simultaneous temperature rise AT.
) _ This flag is set to 1 (ON) when the simultaneous temperature rise
AT simultaneous temperature rise - . .
b1 ) parameter ' cannot be calculated by simultaneous temperature rise
parameter calculation error status
AT.
b2 Simultaneous temperature rise AT This flag is set to 1 (ON) when the simultaneous temperature rise
disable status AT cannot be performed.
b3 to b15 — (fixed to 0) — (Unused)

*1 Indicates the values of CHO Simultaneous temperature rise gradient data (Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time (Un\G732, Un\G748, Un\G764, Un\G780).

Point />

This area is enabled only for the following channels.

* CH1 to CH4 when the standard control is used
* CH3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used

For details on the simultaneous temperature rise function, refer to the following.
[ Page 244, Section 4.20

(68)CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670)

Perform operation setting of self-tuning with this buffer memory area.

For details on the self-tuning function, refer to the following.
[ Page 229, Section 4.18

(a) Setting range
* 0: Do not run the ST
» 1: Starting ST (PID constants only)

» 2: Starting ST (Simultaneous temperature rise parameter only*1)

» 3: Starting ST (PID constants and simultaneous temperature rise parameter*1)
« 4: Starting ST plus vibration ST (PID constants only)

The simultaneous temperature rise parameter “1 can be calculated during the self-tuning setting depending on

the setting.

*1 Indicates the values of CHO Simultaneous temperature rise gradient data (Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time (Un\G732, Un\G748, Un\G764, Un\G780) to be used in the
simultaneous temperature rise function.

For details on the simultaneous temperature rise function, refer to the following.
[ 7 Page 244, Section 4.20

(b) Default value

The default values are set to Do not run the ST (0) in all channels.

Point/’

This area is enabled only for the following channels.

» CH1 to CH4 when the standard control is used
* CH3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used
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(69)CHO Self-tuning flag (Un\G575, Un\G607, Un\G639, Un\G671) D

The execution status of self-tuning can be monitored in this buffer memory area.
For details on the self-tuning function, refer to the following.

[ = Page 229, Section 4.18

b15 to b10 b9 b8 b7 to b2 b1 b0
[oToloJolo] [ | [ololololo]o] [ ]
g g
Fixedto 0 Fixed to 0

The following contents are stored in each bit.

* 0: OFF
* 1:ON
X Condition on which value turns to 1 Condition on which value turns to 0
Bit Flag name
(ON) (OFF)
This flag is set to 0 (OFF) when either of the
following operation is performed.
» When the operation mode shifts to the setting
mode by turning off from on Setting/operation
PID auto-correction This flag is set to 1 (ON) when PID . .
b0 mode instruction (Yn1)
status constants are corrected by the self-tuning.

* When CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is set
to Unused (1)

* When CHO PID control forced stop

instruction (YnC to YnF) is turned on from off
» When CHO Self-tuning setting (Un\G574,

Un\G606, Un\G638, Un\G670) is set to Do i z
not run the ST (0) N @
i . . . . c
Simultaneous This flag is set to 1 (ON) when simultaneous | This flag is also set to 0 (OFF) in the following g =
temperature rise ) 1. cases 5 2
b1 t " temperature rise parameter ' is corrected by ) 73 %
parameter correction self-tuning » When the self-tuning starts by changing the Q3
status set value (SV) ?3
» When the vibration ST starts by vibration g 5
caused by disturbance of the process value f'ftg'
(PV) 33
32
b2 to b7 — (fixed to 0) — (Unused) — s}
<

This flag is set to 0 (OFF) when either of the
following operation is performed.

» When the operation mode shifts to the setting
mode by turning off from on Setting/operation
mode instruction (Yn1)

* When CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is set
to Unused (1)

* When CHO PID control forced stop
instruction (YnC to YnF) is turned on from off

» When CHO Self-tuning setting (Un\G574,
Un\G606, Un\G638, Un\G670) is set to Do
not run the ST (0)

This flag is also set to 0 (OFF) when all disable
conditions are released.

For disable conditions, referto [ = Page 235,
Section 4.18 (6).

This flag is set to 1 (ON) when the self-

b8 Self-tuning disable status )
tuning cannot be performed.
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X Condition on which value turns to 1 Condition on which value turns to 0
Bit Flag name
(ON) (OFF)
Simultaneous This flag is set to 1 (ON) when simultaneous
b9 temperature rise temperature rise parameter ' cannot be
parameter error status calculated by self-tuning.
This flag is set to 1 (ON) when either of the
following operation is performed during the
self—tuning.*2
« Setvalue (SV) setting change (only during
starting)
« PID constants change
« Setting change rate limiter change
« Output limiter change
« Output variation limiter change This flag is set to 0 (OFF) when either of the
« Control output cycle change following operation is performed.
« Sensor correction change » When the operation mode shifts to the setting
« Primary delay digital filter change mode by turning off from on Setting/operation
* AUTO to MAN mode shift mode instruction (Yn1)
» Forward/reverse action shift * When CHO Unused channel setting
This flag is also set to 1 (ON) in the following (Un\G61, Un\G93, Un\G125, Un\G157) is set
cases to Unused (1)
* When 6000 seconds (1 hour 40 minutes) * When CHO PID control forced stop
or more have elapsed from the start of instruction (YnC to YnF) is turned on from off
self-tuning * When CHO Self-tuning setting (Un\G574,
b10 Self-tuning error » When the change rate of the process Un\G606, Un\G638, Un\G670) is set to Do
value (PV) during self-tuning is less than not run the ST (0)
1.125°C/minute This flag is also set to 0 (OFF) in the following
* When the temperature process value (PV) | cases.
is out of the temperature measurement * When the self-tuning starts by changing the
range set value (SV)
* When required measurement data is not * When the vibration ST starts by vibration
obtained because the manipulated value caused by disturbance of the process value
(MV) does not reach the upper limit output (PV)
limiter value or the lower limit output
limiter value until the measurement is
completed
* When the temperature process value (PV)
decreases by 1°C ( °F ) or more though it
should increase after the self-tuning is
started as the starting ST
* When temperature process value (PV)
increases by 1°C ( °F) or more though it
should decrease after the self-tuning is
started as the starting ST
b11to b15 | — (fixed to 0) — (Unused) —

*1

*2

150

Indicates the values of CHO Simultaneous temperature rise gradient data (Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time (Un\G732, Un\G748, Un\G764, Un\G780).
For details on the simultaneous temperature rise function, refer to the following. [ Page 244, Section 4.20.

If conditions other than above lead to 1 (ON), also check the following table depending on the set content in CHO Self-
tuning setting (Un\G574, Un\G606, Un\G638, Un\G670).
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Set content in CHO Self-
tuning setting (Un\G574,
Un\G606, Un\G638, Un\G670)

Check description

1: Starting ST (PID constants only)

» Check the control loop for wiring problems.
» Switch CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to "4:
Starting ST plus vibration ST (PID constants only)" to perform control.

3: Starting ST (PID constants and
simultaneous temperature rise
parameter)

» Check the control loop for wiring problems.

« Save the calculated simultaneous temperature rise parameter, if any. Then, switch
CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to "4: Starting
ST plus vibration ST (PID constants only)" to perform control. If no simultaneous
temperature rise parameter is calculated, check the control loop for wiring
problems.

Point/

This area is enabled only for the following channels.
* CH1 to CH4 when the standard control is used
* CH3 and CH4 when mix control (normal mode) or mix control (expanded mode) is used
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(70)CHO Temperature process value (PV) for input with another analog module

(Un\G689 to Un\G692) CE

Digital input value of the current/voltage converted in another analog module (such as A/D conversion module)
connected to the system can be used as a temperature process value (PV).

Store digital input values of current/voltage converted by another analog module (such as A/D conversion
module) in this area.

For details, refer to the following.

[ Page 227, Section 4.16 (1)

Point/’

If a stored value is out of the set input range, the value to be used in control is fixed to the upper limit value or the lower limit
value of the input range.

(71)CHO Temperature conversion setting (Un\G695 to Un\G697) Cha
In the heating-cooling control (normal mode) or the mix control (normal mode), only the temperature
measurement can be performed using temperature input terminals of unused channels.
The following table lists the settable buffer memory addresses for each control mode selection.

Control mode

Heating-cooling | Heating-cooling

Channel Standard Mix control Mix control
control control
control (normal mode) | (expanded mode)
(normal mode) | (expanded mode)
CH1 — — — — —
CH2 — — — Un\G695 —
CH3 — Un\G696 — — —
CH4 — uUn\G697 — — —

When the combination of the control mode and the buffer memory address is not the setting target in the above
list, the combination is invalid even if it is set.
For details on the temperature conversion function (using unused channels), refer to the following.

[ Page 268, Section 4.27

(a) Setting range
* 0: Not use
* 1: Use

(b) Default value

The default values are set to Not use (0) in all channels.

Point />

® When this setting is set from Not use (0) to Use (1), after completion of the first temperature conversion, Temperature
conversion completion flag (Un\G786) is set to First temperature conversion completed (1). Before referring to the
temperature process value (PV) of each channel, check Temperature conversion completion flag (Un\G786) has been set
to First temperature conversion completed (1).

® When the following control mode is selected, this setting is invalid.
+ Standard control
+ Heating-cooling control (expanded mode)
* Mix control (expanded mode)
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(72)CHO Number of moving averaging (Un\G698 to Un\G701) B

For each channel, set the number of moving averaging to be performed to temperature process values (PV).
For details on the moving averaging process to temperature process values (PV), refer to the following.

[ 7 Page 197, Section 4.10

This setting is enabled only when Enable (0) is set to Moving Averaging Process Setting in the intelligent function
module switch setting. If Disable (1) is set to Moving Averaging Process Setting, this setting is ignored.

For details on the intelligent function module switch setting, refer to the following.

"5 Page 305, Section 6.2

(a) Setting range
2 to 10 (times)
(b) Default value

2 (times) are set in all channels as default values.

(73)Cooling method setting (Un\G719)

Set the method for the cooling control in the heating-cooling control. Select the suitable cooling method for
cooling characteristics of devices.
The following figure shows the channel assignment of the buffer memory area.

b15 to  b12|b11 to  b8|b7 to  b4|b3 to  bO
| CH4 | CH3 | CH2 | CH1

For details on the cooling method setting function, refer to the following.
[~ = Page 264, Section 4.25

(a) Setting range
* Oy: Air cooled
* 1y: Water cooled

* 2y: Linear

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting

Alowaw Jayng ay} Jo sjieleq Z'¥'€
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mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default value is set to Air cooled (0).

153



(74)CHO Overlap/dead band function (Un\G723, Un\G739, Un\G755,
un\G771) 28

Configure the overlap/dead band setting.
For details on the overlap/dead band function, refer to the following.

[ Page 265, Section 4.26

(a) Setting range

Set the value within the following ranges for the full scale of the set input range. ((_ = Page 98, Section 3.4.2

(12))
* -100 to -1 (-10.0% to -0.1%): Overlap
* 0 (0.0%): None
* 110 100 (0.1% to 10.0%): Dead band

(b) Default value

The default values are set to 0 (0.0%) in all channels.

(75)CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756,
Un\G772)

Set the amount of the proportional band (P) to be moved.
For details on the manual reset function, refer to the following.

[~ Page 179, Section 4.4

(a) Setting range
Set the value within the range of -1000 to 1000 (-100.0% to 100.0%) for the full scale of the set input range.

([Z="Page 98, Section 3.4.2 (12))
The setting range is the same between the standard control and heating-cooling control.

(b) Default value

The default values are set to 0 (0.0%) in all channels. The default value is the same between the standard
control and the heating-cooling control.

(76)CHO Process value (PV) scaling function enable/disable setting (Un\G725,
Un\G741, Un\G757, Un\G773) S

Set enable/disable of the temperature process value (PV) scaling function.
For details on the temperature process value (PV) scaling function, refer to the following.

[ Page 198, Section 4.11

(a) Setting range
« 0: Disable
* 1: Enable

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to Disable (0) in all channels.
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(77)CHO Process value (PV) scaling lower limit value (Un\G726, Un\G742,

Un\G758, Un\G774) ZZi)
CHOI Process value (PV) scaling upper limit value (Un\G727, Un\G743,

Un\G759, Un\G775) G2

Set the upper limit value/lower limit value of the temperature process value (PV) scaling function.
For details on the temperature process value (PV) scaling function, refer to the following.

[ 5 Page 198, Section 4.11

(a) Setting range
The setting range is -32000 to 32000.

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to 0 in all channels.

Point/

The setting where the lower limit value is not less than the upper limit value does not cause an error. The temperature
process value (PV) is scaled according to the formula of [ Page 198, Section 4.11 (2)

(78)CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760,
Un\G776) i

When the temperature process value (PV) scaling function is enabled, the scaled temperature process value
(PV) is stored.
For details on the temperature process value (PV) scaling function, refer to the following.

[ Page 198, Section 4.11

(79)CHO Derivative action selection (Un\G729, Un\G745, Un\G761, Un\G777) By

Select the type of derivative action. Dynamic performance can be improved by selecting the suitable derivative
action for the fixed value action and the ramp action. For details on the derivative action selection function, refer
to the following.

[ 5 Page 195, Section 4.8
(a) Setting range
* 0: Measured value derivation

« 1: Deviation derivation

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

All channels are set to Measured value derivation (0).
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(80)CHO Simultaneous temperature rise group setting (Un\G730, Un\G746,
Un\G762, Un\G778)

Set a group to perform the simultaneous temperature rise function for each channel. The simultaneous
temperature rise function enables channels in the same group to complete the rise of temperature
simultaneously. When the control mode is the heating-cooling control, this setting is invalid.

For details on the simultaneous temperature rise function, refer to the following.

[ Page 244, Section 4.20

(a) Setting range of the standard control

* 0: No simultaneous temperature rise
* 1: Group 1 selection
» 2: Group 2 selection

(b) Setting range of the mix control

* 0: No simultaneous temperature rise

» 1: Simultaneous temperature rise
The setting range in the mix control does not include group selection because the mix control has only two
channels for the standard control.

(c) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(d) Default value

The default values are set to No simultaneous temperature rise (0) in all channels.

(81)CHO Simultaneous temperature rise gradient data (Un\G731, Un\G747,
Un\G763, Un\G779)

Set Simultaneous temperature rise gradient data (temperature rising per minute).
For details on the simultaneous temperature rise function, refer to the following.

[ 5 Page 244, Section 4.20

(a) Setting range

The setting range is 0 to full scale.

(b) Setting unit
The value to be set differs depending on the stored value in CHO Decimal point position (Un\G1 to Un\G4).
(Z_5 Page 88, Section 3.4.2 (2))
* No decimal place (0): Set a value in 1°C (°F or digit) unit.

» One decimal place (1): Set a value in 0.1°C (°F) unit (tenfold value).

(c) Default value

The default values are set to 0 in all channels.

Point/’

This setting can not only be set manually but also be calculated automatically. Automatic calculation is performed when the
simultaneous temperature rise AT (auto tuning) or self-tuning (when the automatic calculation of the temperature rise
parameter is set) is normally completed.
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(82)CHO Simultaneous temperature rise dead time (Un\G732, Un\G748, Un\G764,
un\G780) 20

Set Simultaneous temperature rise dead time (time taken for the temperature to start rising after the output is
turned on).

For details on the simultaneous temperature rise function, refer to the following.
[ 5 Page 244, Section 4.20

(a) Setting range
The setting range is 0 to 3600 (s).

(b) Default value

The default values are set to 0 (s) in all channels.

Point/

This setting can not only be set manually but also be calculated automatically. Automatic calculation is performed when the
simultaneous temperature rise AT (auto tuning) or self-tuning (when the automatic calculation of the temperature rise
parameter is set) is normally completed.

(83)CHO Simultaneous temperature rise AT mode selection (Un\G733, Un\G749,
Un\G765, Un\G781) Cikad

Select mode of the auto tuning.

For details on the auto tuning function, refer to the following.

[ 5 Page 182, Section 4.6

For details on the simultaneous temperature rise function, refer to the following.

"5 Page 244, Section 4.20

(a) Setting range
» 0: Select normal auto tuning
» 1: Simultaneous temperature rise AT

Jswubissy Alows 1ayng '€

(b) Default value

The default values are set to Select normal auto tuning (0) in all channels.
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Point/’

@ This setting can be used with the setting of CHO Auto tuning mode selection (Un\G184 to Un\G187). ([__5 Page 138,
Section 3.4.2 (51))

@ If this setting is changed during the auto tuning, it is enabled in the next auto tuning.
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(84)CHO Simultaneous temperature rise status (Un\G734, Un\G750, Un\G766,
un\G7s2) 220

The execution state of the simultaneous temperature rise is monitored.
» 0: Simultaneous temperature rise not in process
» 1: Simultaneous temperature rise in process

During control by the simultaneous temperature rise function, Simultaneous temperature rise in process (1) is
stored in this buffer memory area.
The following figure shows the timing when the value is set to Simultaneous temperature rise not in process (0).

(In the following, CH1 and CH2 are set to group 1. ((_ Page 156, Section 3.4.2 (80)))

1

i Temperature is raised
ibased on the
''simultaneous
itemperature rise

ifunction for this interval.
Temperature 4 <

process value (PV)

—

emperature is raised
ased on the PID

b The temperature rise
constants of each
cl

completion times match.

hannel for this interval.

Y

S A

CH1 Set value (SV) [------ i- ---------------------

. . SR

CH2 Set value (SV) [=-===-f=======m=m=momoooooe

Temperature rise start Group 1 Time
ON
Setting/operation mode .
instruction (Yn1) OFF | Y

CH1 Simultaneous temperature 1
rise status (Un\G734) and }< ] >< 0

CH2 Simultaneous temperature '

rise status (Un\G750) i

CH1 Temperature rise
judgment flag (Un\G17) and 0 1
CH2 Temperature rise

judgment flag (Un\G18)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
! . .
| arrival point
:
1
1
1
1
l
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
J,
1
1

----- » Executed by the Q64TCN

Completion of the temperature rise does not set CHO Simultaneous temperature rise status (Un\G734, Un\G750,
Un\G766, Un\G782) to Simultaneous temperature rise not in process (0). As in the figure above, the temperature
rise is performed by the simultaneous temperature rise function to a certain point, and Simultaneous temperature
rise in process (1) is set during the performance. After the point, the temperature rise is performed based on the
PID constants of each channel, and Simultaneous temperature rise not in process (0) is set.

For details on the simultaneous temperature rise function, refer to the following.
[ 7 Page 244, Section 4.20
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(85)CHO Setting change rate limiter time unit setting (Un\G735, Un\G751, Un\G767,
Un\G783) e

Set the time unit of setting change rate limiter.
For details on the setting change rate limiter time unit setting function, refer to the following.

"5 Page 196, Section 4.9

(a) Setting range
* 0 (Not use time unit setting)

» 110 3600 (1 to 3600s)
A setting of O results in the same operation with the setting of 60 corresponding to one minute.

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

The default values are set to 0 (Not use time unit setting) in all channels.

When 0 is set, the Q64TCN operation is the same as the case when 60, a variation per minute, is set.

Alowaw Jayng ay} Jo sjieleq Z'¥'€
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(86)Peak current suppression control group setting (Un\G784)

Set the target channels for the peak current suppression function and the gap of the control output cycle between
channels.

b15 to  b12[b11 to  b8|b7 to  b4a|b3 to b0
| CH4 CH3 CH2 CH1

For details on the peak current suppression function, refer to the following.
[T Page 239, Section 4.19

(a) Setting range
* Oy: Not divide
* 14: Group 1
* 24: Group 2
* 3y: Group 3
* 4, Group 4

(b) Enablement of setting contents

Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value
The default value is set to Not divide (0).

Point/’

The division number depends on this setting. The upper limit output limiter value is automatically set to correspond to the
specified division number.

The following table lists the upper limit output limiter values which are set when this setting is enabled.

CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
(I_> Page 112, Section 3.4.2 (19))

Division Number

2 500 (50.0%)
333 (33.3%)
4 250 (25.0%)

CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) is set to 0.
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(87)Sensor correction function selection (Un\G785) (g

Select the method of the sensor correction for each channel.

b15 to  b12|b11 to  Db8|b7 to  b4|b3 to b0
| CH4 | CH3 | CH2 | CH1

For details on the sensor correction function, refer to the following.
[~ = Page 215, Section 4.14

(a) Setting range
» 0y: Normal sensor correction (one-point correction)

* 1y: Sensor two-point correction

(b) Enablement of setting contents
Enable the setting contents by turning Setting change instruction (YnB) OFF — ON — OFF during the setting
mode (Setting/operation mode status (Xn1): OFF).

(c) Default value

Default value is set to Normal sensor correction (one-point correction) (Op).

(88)Temperature conversion completion flag (Un\G786)
This flag checks whether the temperature conversion has started properly for each channel. The following values
are stored in this buffer memory area.
* Oy: During conversion or unused CH

+ 1y: First temperature conversion completed
This flag becomes During conversion or unused CH (0y) during temperature conversion or for unused channels.
When the first temperature conversion is completed and the temperature process value (PV) is stored in the
buffer memory, First temperature conversion completed (1y) is set.

The following figure shows the channel assignment of this area.

b15 to  b12|b11 to  b8|b7 to  b4|b3 to b0
| CH4 | CH3 | CH2 | CH1

Alowaw Jayng ay} Jo sjieleq Z'¥'€
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(89)Function extension bit monitor (Un\G787) iy

The following settings configured on Switch Setting are stored.
» "Auto-setting at Input Range Change"
» "Setting Change Rate Limiter"
» "Moving Averaging Process Setting"

For details on Switch Setting, refer to the following.

[~ Page 305, Section 6.2

The following figure and table show how the setting is stored.

b15 to b4 b3 b2 b1 b0
[ofofoJofoJofofofofoJofo] [o] [ |
T g o <7

Bit data from b15 to b4 are fixed to 0. b2 is fixed to 0.

5 Flag name (Function extension L.
Bit X i Description
bit monitor)

When the input range is changed, the related buffer memory data
is automatically changed to prevent the values in those buffer

memory areas from being out of the setting range. ((__3 Page
103, Section 3.4.2 (12) (d))

0: Disable

1: Enable

b0 Auto-setting at input range change

Select whether the setting change rate limiter to be set in a batch

or individually. ((__Z Page 196, Section 4.9)
0: Temperature Rise/Temperature Drop Batch Setting
1: Temperature Rise/Temperature Drop Individual Setting

b1 Setting change rate limiter

b2 — (fixed to 0) — (Unused)

Select whether the moving averaging process setting is used.
(= Page 197, Section 4.10)

0: Enable

1: Disable

b3 Moving averaging process setting

b4 to b15 — (fixed to 0) — (Unused)
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(90)CHIO AT error status monitor (Un\G789 to Un\G792) By

The completion status of the auto tuning can be monitored with these areas. The bit corresponding to the error

status turns 1 (ON).

For details on the auto tuning function, refer to the following.

[ 5 Page 182, Section 4.6
b15 to

b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bl

ofofofof [ [ [ |

Bit data from b12 to b15 are fixed to 0.

Bit

Error status

Action

b0

The temperature process value (PV) became out of the
temperature measurement range.

Perform auto tuning again observing the points below.
* Set the AT bias so that the temperature process value (PV)
during auto tuning does not exceed or fall below the

temperature measurement range. (E/\?Page 122, Section
3.4.2 (29))
» Check the value of upper limit output limiter and if the value

is 1000 (100.0%) or greater, correct the value. ([ 7 Page
112, Section 3.4.2 (19))

* For a controlled object with a high response, if Auto tuning
mode selection is set to Standard mode, the temperature
process value (PV) may become out of the temperature
measurement range. In such case, change Auto tuning

mode selection to High response mode. ([ 5 Page 138,
Section 3.4.2 (51))

b1

The set value (SV) or the AT point became out of the range of
upper and lower limit setting limiters.

Correct the set value (SV) setting, the AT bias, or the
upper/lower limit setting limiter so that the set value (SV) or
the AT point becomes within the range of upper and lower limit

setting limiters, and perform auto tuning again. ((__3 Page
106, Section 3.4.2 (14), Page 122, Section 3.4.2 (29), Page
124, Section 3.4.2 (31))

b2

The proportional band (P) or the heating proportional band
(Ph) was changed to 0.

Set the proportional band (P) or the heating proportional band
(Ph) to a value other than 0 and perform auto tuning again.

([Z="Page 107, Section 3.4.2 (15))

b3

During auto tuning, a buffer memory area for which the
change during AT execution is prohibited was changed.

Perform auto tuning again. During auto tuning, do not change
a buffer memory area for which the change during AT

execution is prohibited.”!

b4

The time below exceeded two hours."?

+ Time from the start of auto tuning until the temperature
process value (PV) reaches the set value (SV) for the first
time

* A half the hunting cycle of the temperature process value
(PV)

Perform auto tuning again observing the points below.

* Check that a heater is powered on.

+ Stop the control of an adjacent controlled object and
perform auto tuning on a controlled object individually
because the temperature of the controlled object may be
affected by ambient environment and thus tend to not fall.
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Bit

Error status

Action

b5

The calculated value of the proportional band (P) became out
of the range. (Proportional band (P) < 1 (0.1%))

Perform the following operations and perform auto tuning
again.

Error cause: The amplitude of control response during auto
tuning is small.

» Check the value of upper limit output limiter and if the value
is smaller than 1000 (100.0%), correct the value.
([Z5"Page 112, Section 3.4.2 (19))

» Check the value of lower limit output limiter and if the value
is greater than 0 (0.0%), correct the value. ((_ 5 Page 112,
Section 3.4.2 (19))

» Change the input range to narrow the temperature

measurement range. ({5 Page 98, Section 3.4.2 (12))

b6

The calculated value of the proportional band (P) became out
of the range. (Proportional band (P) > 10001 (1000.1%))

Perform the following operation and perform auto tuning
again.
Error cause: The amplitude of control response during auto
tuning is large.
* Correct the values of upper limit output limiter and lower
limit output limiter so that the amplitude of control response

during auto tuning becomes small. ((_5 Page 112,
Section 3.4.2 (19))

b7

The calculated value of the integral time (I) became out of the
range. (Integral time (1) < 1 (1s))

Perform the following operations and perform auto tuning

again.

Error cause: The vibration cycle of control response during

auto tuning is short.

* Correct the values so that the upper limit output limiter
becomes large and the lower limit output limiter becomes

small. ((_5 Page 112, Section 3.4.2 (19))
» Check Auto tuning mode selection and if it is set to High

response mode, change it to Standard mode. ([__5 Page
138, Section 3.4.2 (51))

b8

The calculated value of the integral time (I) became out of the
range. (Integral time (1) > 3601 (3601s))

Perform the following operations and perform auto tuning
again.

Error cause: The vibration cycle of control response during
auto tuning is long.

» Check and correct the value of primary delay digital filter.

(L_F " Page 117, Section 3.4.2 (24))
+» Check and correct the value of number of moving

averaging. ((_> Page 153, Section 3.4.2 (72))
[When the temperature process value (PV) does not fall after
it has reached to the set value (SV)]
+ Check the value of lower limit output limiter and if the value

is greater than 0 (0.0%), correct the value. ((_ 5 Page 112,
Section 3.4.2 (19))

» The temperature of the controlled object may be affected by
ambient environment and thus tend to not fall. Stop the
control of an adjacent controlled object and perform auto
tuning on a controlled object individually.

[When the temperature process value (PV) does not rise after
it has reached to the set value (SV)]

* Check the value of upper limit output limiter and if the value
is smaller than 1000 (100.0%), correct the value.

([Z7 Page 112, Section 3.4.2 (19))
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Bit

Error status

Action

b9

The calculated value of the derivative time (D) became out of
the range. (Derivative time (D) > 3601 (3601s))

Perform the following operation and perform auto tuning
again.
Error cause: The vibration cycle of control response during
auto tuning is long.
* Correct the relevant settings so that the derivative time (D)
is 3600 (3600s) or smaller. ([ Page 109, Section 3.4.2

(7))

b10

In heating-cooling control, the calculated value of the cooling
proportional band (Pc) became out of the range. (Cooling
proportional band (Pc) < 1 (0.1%))

Perform the following operations and perform auto tuning
again.
Error cause: The undershoot amount of control response
during auto tuning is small.
» Check the value of cooling upper limit output limiter and if
the value is smaller than 1000 (100.0%), correct the value.

(I__ Page 112, Section 3.4.2 (19))

» Change the input range to narrow the temperature
measurement range. ([_ > Page 98, Section 3.4.2 (12))

b11

In heating-cooling control, the calculated value of the cooling
proportional band (Pc) became out of the range. (Cooling
proportional band (Pc) > 10001 (1000.1%))

Perform the following operation and perform auto tuning
again.
Error cause: The undershoot amount of control response
during auto tuning is large.
« Correct the values of heating upper limit output limiter and
cooling upper limit output limiter so that the amplitude of
control response during auto tuning becomes small.

([Z7 Page 112, Section 3.4.2 (19))

b12 to
b15

Unused (fixed to 0)

*1 For buffer memory areas for which the change is prohibited, refer to the following.

[ 5 Page 191, Section 4.6 (7) (b)
Note that CHO Unused channel setting is excluded.

*2 If the setting change rate limiter is not equal to 0, the time monitoring starts when "Set value (SV) monitor" becomes

equal to "AT point".

(a) Clearing the bit

The following are how to clear the bits described above.

» Perform auto tuning again.
» Turn on and off Error reset instruction (Yn2).
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(91)Latest address of error history (Un\G1279) Cag)

The latest address of error history is stored.
The maximum of 16 errors and alarms occurred in the module are recorded.

[~ Page 278, Section 4.31

(92)Error history 1 to 16 (Un\G1280 to Un\G1407) Ey

The maximum of 16 errors and alarms occurred in the module are recorded.

El For the error history 1

Buffer memory

address 15 to b8 b7 to b0
Un\G1280 Error code ™
un\G1281 First two digits of the year Last two digits of the year
Un\G1282 Month Day
Un\G1283 Hour Minute
Un\G1284 Second Day of the week "2
Un\G1285
to System area
un\G1287

*1 For error codes and alarm codes, refer to the following.

[ = Page 373, Section 8.6, Page 376, Section 8.7
*2 The following table lists the stored value and corresponding each day of the week.

Stored value Day of the week

0 Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Ol | W|IN| =

Saturday

For details on the error history function, refer to the following.
[T 7 Page 278, Section 4.31
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Memo

3.4 Buffer Memory Assignment
3.4.2 Details of the buffer memory
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CHAPTER 4 FuncTIiONS

This chapter explains functions of the Q64TCN.

Point/

For the functions indicated with the icon , the following terms are used, unless otherwise specified.
» Proportional band (P): includes heating proportional band (Ph) and cooling proportional band (Pc)
* Manipulated value (MV): includes manipulated value for heating (MVh) and manipulated value for cooling (MVc)
* Manipulated value (MV) for output with another analog module: includes manipulated value of heating (MVh) for
output with another analog module and manipulated value of cooling (MVc) for output with another analog module
+ Transistor output: includes heating transistor output and cooling transistor output
» Upper limit output limiter value: includes heating upper limit output limiter value and cooling upper limit output
limiter value
Control output cycle: includes heating control output cycle and cooling control output cycle

4.1 Control Mode Selection Function

Common

A control mode can be selected using this function.This section explains selectable control modes of the Q64TCN.

(1) Standard control and heating-cooling control

There are two types of control modes in the Q64TCN: standard control and heating-cooling control.

(a) Standard control

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

(b) Heating-cooling control

The control method is both heating and cooling. To heat up the target subject, its heating mean is turned on,
and its cooling mean is turned off. To cool down the target subject, its heating mean is turned off, and its cooling
mean is turned on.
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(2) Selectable control mode
A control mode can be selected from five modes.
Select the control mode on Switch Setting.
For details on the setting method, refer to the following.

[_ 5 Page 305, Section 6.2

Control mode Contents Number of controllable loops

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

Heating-cooling control

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

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

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

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

Control for each channel is as follows.

Standard Heating-cooling control Mix control
Channel
control Normal mode Expanded mode Normal mode Expanded mode
Heating-cooling Heating-cooling Heating-cooling ) )
CH1 Standard control Heating-cooling control
control control control
Heating-cooling Heating-cooling o ) ) "
CH2 Standard control — Heating-cooling control
control control
" Heating-cooling
CH3 Standard control 1 + Standard control Standard control
control
. Heating-cooling
CH4 Standard control 1 * Standard control Standard control
control

*1 Only temperature measurement using a temperature input terminal can be performed. ([__= Page 268, Section 4.27)

*2 Heating-cooling control is performed using an output module in the system. ({5 Page 170, Section 4.1 (3))

uoIoUN S UOIO8I8S SPO [0QUCD |
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(3) Expanded mode

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

CPU
4 ch |
module Q64TCN cnennes
Buffer memory - N
Temperature cHi ¢ CH1 Input from the temperature sensor
process CHO Temperature : {7 | Input from the temperature sensor
Qe (PY) | process value (PV) | CH2 |4 | CH2| I ]
- (Un\G9, Un\G10, [ cH3 |« CH3
. Un\G11, Un\G12) < Heating Cooling Heating Cooling
Manipulated cHa Manipulated value | CH4 | control control | 77T control control
value‘for CH1 | for heating (Mvhl L1H
PID heating CHOManipulated P—
operation|_(MVh)__|value for heating (MVh) CH2 | L2H | Object to be | yeqiing Object to be
Pl (Un\G13, Un\G14, CH3 Heating controlled transistor output controlled
Manipulated | 0 UMC1O) ImEa | Manipulated value transistor >
P for cooling (Mvc) | output
value for >
4 ] CH1 »{L1C
cooling CHLO Manipulated N
(Mve) . |value for cooling (MVc)| CH2 P L2C |
»
Set value %J”\\é;;gggn\\g;g% CH3 Cooling transistor output Cooling transistor output *
n , Un » »
(SV) CH4
CH1
Initial setting CHS% Sett"_a'“e v Output module
(TO instruction) (SV) setting on the same base unit
B (Un\G34,Un\Ge6, | cna
Setvalue” | jn\Gog, Un\G130) as the QB4TCN or
(8V) ’ CH4 in the same network
o as the Q64TCN
b0 of CHCIHeating Heating H SronmmmmmmmmmmmETeet H
transistor output flag CH2 transistor output 1 Output signals '
OUT instruction .
(Un\G21, UniG22, [Tera |- L[ v20 | Wampuiated vaiue ®| TB1(L3H)
Un\G23, Un\G24) ' pue
' CH4 | vo1 | forheating (MVh) J 155 4p) [
H »
b0 of CHCI Cooling CH1 Cooling " Y22 Manipulated value * | TB3(L3C)
transistor output flag | CH2 transi§tor OU‘PUt T Y23 for cooling (MVc) p| TB4(L4C) ——
(Un\G712, Un\G713, cHa (OUT instruction) H N N
Un\G714, Un\G715) ' -
CH4 H Y2F TB18
'

Point/

When the heating-cooling control (expanded mode) is selected, heating/cooling transistor output of CH3 and CH4 are
activated. Also, when the mix control (expanded mode) is selected, heating/cooling transistor output of CH2 is activated.
These areas are activated only when an expanded mode is selected. When a normal mode is selected, these areas are
used for the system. If data is written into these areas when it is used by the system, a write data error occurs. (error code:
Oooo2y)

The following is an example of using an expanded mode.

A program in which CH3 Heating transistor output flag (b0 of Un\G23) is assigned to Y20 of an output module
(The start I/O number of the Q64TCN is set to 10 in the following program example.)

U1\G23.0
[ (Y20
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Control Output Setting at CPU Stop Error

Common

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

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

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

[ = Page 305, Section 6.2

Processing for each status is describes in the following table.

Status Processing Reference
Output Setting at CPU Stop Page 305,
CLEAR HOLD )
Error Section 6.2
Setting of PID continuation flag . . Page 133,
Stop Continue Stop Continue X
(Un\G169) Section 3.4.2 (43)
Q64TCN ) Page 373, Section
. Follow the operation of when an error occurs
Write data error 8.6
Q64TCN
Depends on the symptom of the hardware —
Hardware error
Error
Stops the
CPU Stops the operation and turns off Follows the stop | operation and
Stop error external output mode setting” performs
external output
Stops the Stops the
Follows the stop | operation and Follows the stop | operation and
CPU RUN — STOP - *1 -
i mode setting performs mode setting performs
operation external output external output
Resetting The module is incapable to operate, and not performs external output —

*1 CHIO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([ Page 105, Section 3.4.2 (13))

Important

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

could cause a serious accident.
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43 Control Method

Common

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

« Two-position control ({_z~ Page 172, Section 4.3 (1))

« P control ((_Page 174, Section 4.3 (2))

« Pl control (5 Page 175, Section 4.3 (3))

« PD control ({5 Page 175, Section 4.3 (4))

* PID control ((_5 Page 175, Section 4.3 (5))

@OOOQOQQOQO0000000OOOQOQOOQOOOOO0000000OQOOQOOOOOOQQCOOOQO

For P control and PD control, the manual reset function is activated. ((_ = Page 179, Section 4.4)

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

Point/’

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

Adjustment sensitivity (dead band) setting (Un\G46, Un\G78, Un\G110, Un\G142). ((__ Page 115, Section 3.4.2 (22))

(a) Standard control

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

Condition Transistor output status

The temperature process value (PV) is below the lower limit
of the adjustment sensitivity (dead band).

ON

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

. L OFF
of the adjustment sensitivity (dead band).

Temperature

process value (Py\
[N RVAN
Set value (SV) » \/ 3

4 Adjustment sensitivity
\: x~  (dead band)

» Time

<

Transistor
output v OFF 3
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(b) Heating-cooling control

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

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

Temperature

process value (Py\
NN AN
Set value (SV) » i i

X Adjustment sensitivity
\/ \ ¥’ (dead band)

A

» Time
ON
Heating output 5
(L1H) v OFF v
Cooling output r ONg
(L1C) y OFF

(c) Three-position control

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

[ Page 267, Section 4.26 (3)

(d) Setting method
Set 0 in the following buffer memory areas.
- CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) ([__5Page 107, Section 3.4.2
(15))
+ CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99, Un\G131) (_= Page 107,
Section 3.4.2 (15))
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(2) P Control

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

(a) Standard control

The manipulated value is 50% in the following conditions.
» Temperature process value (PV) = Set value (SV)
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is set to 0 (0.0%).

(Z_=Page 154, Section 3.4.2 (75))

Manipulated value (MV)"!
100%

. Temperature process
4 value (PV)

0%

Set value (SV)™2
! Proportional band (P) !

*1 The actual output value is restricted within the output limiter range set in CHO Upper limit output limiter (Un\G42,

Un\G74, Un\G106, Un\G138) and CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139). (_5 Page
112, Section 3.4.2 (19))
*2 The set value (SV) is in the center of the proportional band.

(b) Heating-cooling control
The manipulated value for heating (MVh) and the manipulated value for cooling (MVc) are both 0% in the
following conditions.
» Temperature process value (PV) = Set value (SV)
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is set to 0 (0.0%).

((_="Page 154, Section 3.4.2 (75))

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

100%

. Temperature process
value (PV)

0% r'y

Set value (SV)

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

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

Un\G769). (= Page 112, Section 3.4.2 (19))

(c) Setting method

Among proportional band (P), integral time (1), and derivative time (D), set any value to only proportional band
(P). Set 0 to integral time (l) and derivative time (D).
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(3) PI Control

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

(a) Setting method

Among proportional band (P), integral time (1), and derivative time (D), set any value to only proportional band
(P) and integral time (l). Set 0 to derivative time (D).

(4) PD Control

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

(a) Setting method
Among proportional band (P), integral time (1), and derivative time (D), set any value to only proportional band
(P) and derivative time (D). Set 0 to integral time (1).

(5) PID Control

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

(a) Setting method

Set any value to proportional band (P), integral time (l), and derivative time (D).

175

poyleN 103u0) €'




(6) Condition to perform PID control

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

« Setting/operation mode instruction (Yn1) ((_5 Page 58, Section 3.3.3 (1))
* PID continuation flag (Un\G169)) ([~ = Page 133, Section 3.4.2 (43))

« CHO PID control forced stop instruction (YnC to YnF) ((Z5 Page 60, Section 3.3.3 (7))

+ CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_=Page 105, Section 3.4.2 (13))

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

O: Performed x: Not performed

Setting/operation
mode instruction

PID continuation

CHO PID control
forced stop

CHO Stop mode setting
(Un\G33, Un\G65,

Control status of

. flag (Un\G169 instruction 1
(Yn1)?2 g( ) UN\G97, Un\G129) PID control
(YnC to YnF)
Setingmode at | o - (0)/Continue (1) OFF/ON Stop (0)/Monitor (1)/Alert (2) x
power-ON P P
Operation mode OFF Stop (0)/Monitor (1)/Alert (2) O
) Stop (0)/Continue (1)
(operating) ON Stop (0)/Monitor (1)/Alert (2) x
Stop (0) OFF/ON Stop (0)/Monitor (1)/Alert (2) x
Setting mode OFF Stop (0)/Monitor (1)/Alert (2) o)
(after operation) Continue (1)
ON Stop (0)/Monitor (1)/Alert (2) x

*1 Here, this is the generic term for two-position control, P control, PI control, PD control, and PID control.
*2 For the timing of each, refer to [__ 5 Page 52, Section 3.3.2 (2).

Even though the conditions above are met, PID control is not performed when CHO Unused channel setting
(Un\G61, Un\G93, Un\G125, Un\G157) is set to Unused (1). ((_5 Page 128, Section 3.4.2 (35))

Point/

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

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

CHO Manipulated value (MV) uUn\G13 uUn\G14 Un\G15 Un\G16 -50 (-5.0%) Page 91, Section 3.4.2 (5)
CHO Manipulated value (MV) for )

. Un\G177 | Un\G178 | Un\G179 | Un\G180 0 Page 135, Section 3.4.2 (47)
output with another analog module
CHO Manipulated value for heating .

Un\G13 Un\G14 Un\G15 Un\G16 -50 (-5.0%) Page 91, Section 3.4.2 (5)

(MVh) (Un\G13 to Un\G16)
CHO Manipulated value of heating
(MVh) for output with another Un\G177 | Un\G178 | Un\G179 | Un\G180 0 Page 135, Section 3.4.2 (47)
analog module
CHO Manipulated value for cooling )
(MVo) Un\G704 | Un\G705 | Un\G706 | Un\G707 -50 (-5.0%) Page 91, Section 3.4.2 (5)
CHO Manipulated value of cooling
(MVc) for output with another Un\G708 | Un\G709 | Un\G710 | Un\G711 0 Page 135, Section 3.4.2 (47)
analog module

When CHO PID control forced stop instruction (YnC to YnF) is turned off from on, the forced stop of PID control is released.
After the release, PID operation starts from the beginning.
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(7) Buffer memory areas related to control method

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

Buffer memory address

Setting range

Buffer
Two-
memory area . P PD Pl PID | Reference
CH1 CH2 CH3 CH4 position
name control | control | control | control
control
Thermocouple: 1 to 4, 11 to 28, 36 to 48, 100 to 117, 130
Page 98,
to 132, 201 to 205 ]
CHO Inputrange | Un\G32 | Un\G64 | Un\G96 | Un\G128 . . Section
Platinum resistance thermometer: 5 to 8, 53, 54, 140 to 342 (12)
143, 201 to 205 o
L Page 106,
CHO Set value Set a value within the temperature measurement range of )
) Un\G34 | Un\G66 | Un\G98 | Un\G130 ] Section
(SV) setting the set input range.
3.4.2 (14)
cHO
Proportional Un\G35 | Un\G67 | Un\G99 | Un\G131
. ) Configure the setting in the range from 0 to
band (P) setting Fix the
. 10000 (0.0% to 1000.0%) toward the full
CHOI Heating setting to 0. ) Page 107,
scale of the set input range.
proportional Un\G35 | Un\G67 | Un\G99 | Un\G131 Section
band (Ph) setting 3.4.2 (15)
CHO Cooling The setting Configure the setting in the range from 1 to
proportional Un\G720 | Un\G736 | Un\G752 | Un\G768 | <4 | 10000 (0.1% to 1000.0%) toward the full
. is ignored. .
band (Pc) setting scale of the set input range.
) Fix the Fix the Page 109,
CHO Integral The setting ) ) 1to 1to i
time (1) settin Un\G36 | Un\G68 | Un\G100 | Un\G132 | o settingto | settingto 3600 (s) | 3600 (s) Section
i i
g is ignored. © | 0. 3.4.2 (16)
. Fix the Fix the Page 109,
CHO Derivative The setting ) 1to ) 1to g.
time (D) settin Un\G37 | Un\G69 | Un\G101 | Un\G133 | g settingto 3600 (s) settingto 3600 (s) Section
o Isignored. "1 0. 3.4.2 (17)
CHO Upper limit
. Un\G42 | Un\G74, | Un\G106 | Un\G138
output limiter
CHOL | -50 to 1050 (-5.0% to 105.0%)
imit
OWETIME | UG43 | UMG75 | UnG107 | UnG139
output limiter
) Page 112,
CHO Heating The setting .
o . . Section
upper limitoutput | Un\G42 | Un\G74 | Un\G106 | Un\G138 | is ignored. 3.4.2 (19)
limiter o
0 to 1050 (0.0% to 105.0%)
CHO Cooling
upper limitoutput | Un\G721 | Un\G737 | Un\G753 | Un\G769
limiter
CHFI .Outpujt The setting PageT 114,
variation limiter | Un\G44 | Un\G76 | Un\G108 | Un\G140 | g 1 to 1000 (0.1%/s to 100.0%/s) Section
setting 'S ignored. 3.4.2 (20)
Configure
the setting
in the range
. from 1 to
CHO Adjustment 100 (0.1% Page 115,
sensitivity (dead | Un\G46 | Un\G78 | Un\G110 | Un\G142 010 0'0/ )° The setting is ignored.” Section
band) setting - 3.4.2 (22)
toward the
full scale of
the set
input range.
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Buffer memory address Setting range
Buffer
Two-
memory area . P PD PI PID | Reference
CH1 CH2 CH3 CH4 position
name control | control | control | control
control
CHO Control
output cycle Un\G47 | Un\G79 | Un\G111 | Un\G143
setting
CHO Heating The setting Page 116,
control output Un\G47 | Un\G79 | Un\G111 | Un\G143 | 1 1 to 100 (1s to 100s) Section
cycle setting Is ignored. 3.4.2 (23)
CHO Cooling
control output Un\G722 | Un\G738 | Un\G754 | Un\G770
cycle setting
CHO Configure the setting in the range from -100 to 100 (- Page 154,
Overlap/dead Un\G723 | Un\G739 | Un\G755 | Un\G771 | 10.0% to 10.0%) toward the full scale of the set input Section
band setting range. 3.4.2(74)
Configure the
setting in the range
CHO Manual The setting from -1000 to 1000 The setting is Page 154,
reset amount Un\G724 | Un\G740 | Un\G756 | Un\G772 | | g (-100.0 to 100.0%) | . g Section
setting IS Ignored. toward the full scale ignored. 3.4.2 (75)
of the set input
range.

*1

Point/’

When outside the setting range, a write data error (error code: OOO4y) occurs.

The Q64TCN automatically sets optimum PID constants if the following functions are used.
« Auto tuning function ([__5 Page 182, Section 4.6)
+ Self-tuning function ([__3 Page 229, Section 4.18)
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4.4 Manual Reset Function

Common

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

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

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

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

Point/

This function can be active only in P control and PD control. This function is inactive when integral time (l) is other than 0.
CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) is ignored even if it is set. (Note that a write
data error (error code: O0OO4y) occurs if it is outside the setting range.)

(1) Standard control

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

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

El When using the manual reset function in the following conditions
» Control method: P control
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772): 300 (30%)
The Q64TCN shifts the manipulated value (MV) by which the temperature is stabilized at the set value
(SV) from 50% to 80%.

Proportional band
(50 T e S

Configure the settings
(Percentage to the full scale): as follows:

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

uonoun4 1osay [enuep 'y

Manual reset

100% 'y

cemosoooo oD The manipulated value (MV)
can be moved from 50% to 80%
to keep the set value (SV) stable.

80% -----f-----m-mmmmmmommo
Manipulated value
(Mv)

50% -----f--mmmmmmmmmmm s oo

!

I

!

I

I

!

)

!

I

I

i
N

0%

Set value (SV)

<&
<

N U (R

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

A

N RN (R

Input range
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(2) Heating-cooling control

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

El When using the manual reset function in the following conditions
» Control method: P control
» CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772): 800 (80%)
The Q64TCN shifts the manipulated value for heating (MVh) by which the temperature is stabilized at the
set value (SV) from 0% to 80%.

Overlap/dead band

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

»id »idd- -
L] L] L

E(Percentage to the full scale)i

Configure the settings
as follows:

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

Manipulated value
for heating (MVh)

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

to 80% to keep

the set value (SV) stable.

N
Heating: 0%

T
I
I
I
I
I
I
\
Y T A
I
I
I
I
I
I
I
I
]

\ Cooling: 0%
N

Set value (SV)

Manipulated value
for cooling (MVc)

N Cooling: 100%

»

»
'
'

B GREE EEEEEEEEE

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

»
»

A

Input range

(3) Setting method

Set a value in the following buffer memory area.

« CHO Manual reset amount setting (Un\G724, Un\G740, Un\G756, Un\G772) ([__=_Page 154, Section 3.4.2
(75))
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4.5 Manual Control

Common

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

(1) Setting method
Follow the following procedure for setting.
1. Shift to the MAN (manual) mode. (Set MAN (1) in CHC1 AUTO/MAN mode shift (Un\G50, Un\G82,
Un\G114, Un\G146).) ((_>Page 119, Section 3.4.2 (26))
2. Check the storage of MAN mode shift completed (1) into MAN mode shift completion flag (Un\G30).
(__5Page 95, Section 3.4.2 (10))
3. Setthe manipulated value (MV) in CHO MAN output setting (Un\G51, Un\G83, Un\G115, Un\G147)*1

(_> Page 120, Section 3.4.2 (27))
*1 The setting range differs for standard control and heating-cooling control.
Standard control: -50 to 1050 (-5.0% to 105.0%)
Heating-cooling control: -1050 to 1050 (-105.0% to 105.0%)

|0JJUOD [enUB G'¥
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46 Auto Tuning Function

Common

This function is designed for the Q64TCN to set the optimum PID constants automatically. In auto tuning, the PID
constants are calculated according to the hunting cycle and amplitude generated by repeated overshoot and
undershoot of the process value (PV) against the set value (SV) due to the on-off action of control output.

(1) Auto tuning operation
The Q64TCN operates as follows.

Operation of the Q64TCN

1 Starts auto-tuning
9 Collects data from the point when the temperature process value (PV) reaches the set value (SV) after the first
overshoot and undershoot
3 After data collection, auto tuning ends when PID constants and loop disconnection detection judgment time are
set.
Temperature process The first overshoot and )
value (PV) undershoot are ignored. 3 End of auto tuning
A
/ ) 4
Set value (SV)
(Temperature process value (PV)) J
1 Start of auto tuning
\ » Time
2 Data collection -
) " Temperature
P Auto tuning in execution _control
ON
CHO Auto tuning instruction 3
(Yn4 to Yn7) OFF \
+ ON
CHO Auto tuning status al
(Xn4 to Xn7) OFF v

—» Executed in a sequence program
---- % Executed by the Q64TCN

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

Auto tuning can be executed when the following data are set. Note that other data must be preset to the values

used for actual operation since actual control starts on completion of auto tuning.

CHAPTER 4 FUNCTIONS

When "0" is set to the proportional band (P)/heating proportional band (Ph), auto tuning is not executed.
((Z="Page 107, Section 3.4.2 (15))

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Input range Un\G32 Un\G64 Un\G96 Un\G128 Page 98, Section 3.4.2 (12)
CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 Un\G130 Page 106, Section 3.4.2 (14)
CHO Upper limit output limiter Un\G42 uUn\G74 Un\G106 uUn\G138
CHO Lower limit output limiter Un\G43 Un\G75 un\G107 un\G139 ]
CHO Heating upper limit output limiter Un\G42 Un\G74 Un\G106 Un\G138 Page 112, Section 3.4.2(19)
CHO Cooling upper limit output limiter uUn\G721 Un\G737 uUn\G753 uUn\G769
CHO Output variation limiter setting Un\G44 Un\G76 Un\G108 Un\G140 Page 114, Section 3.4.2 (20)
CHO Sensor correction value setting Un\G45 un\G77 un\G109 Un\G141 Page 115, Section 3.4.2 (21)
CHO Control output cycle setting Un\G47 Un\G79 Un\G111 uUn\G143
CHO Heating control output cycle setting Un\G47 Un\G79 uUn\G111 un\G143 Page 116, Section 3.4.2 (23)
CHO Cooling control output cycle setting Un\G722 Un\G738 Un\G754 uUn\G770
CHO Primary delay digital filter setting Un\G48 Un\G80 un\G112 Un\G144 Page 117, Section 3.4.2 (24)
CHO AUTO/MAN mode shift Un\G50 Un\G82 Un\G114 Un\G146 Page 119, Section 3.4.2 (26)
CHO AT bias Un\G53 Un\G85 uUn\G117 Un\G149 Page 122, Section 3.4.2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 uUn\G150 Page 123, Section 3.4.2 (30)
CHO Auto tuning mode selection un\G184 uUn\G185 Un\G186 un\G187 Page 138, Section 3.4.2 (51)

Point/’

Set the upper limit output limiter for the system where the temperature rises fast. The standard setting value is twice the
manipulated value (MV) at a stable state. After the completion of auto tuning, starting control with the output limiter returned
to the initial value causes no problem.

(3) Storing the calculated value after auto tuning

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

Buffer memory area name

Buffer memory address

Reference

CH1 CH2 CH3 CH4

CHO Proportional band (P) setting Un\G35 uUn\G67 Un\G99 Un\G131
CHO Heating proportional band (Ph)

] Un\G35 Un\G67 Un\G99 Un\G131 )
setting Page 107, Section 3.4.2 (15)
CHO Cooli rtional band (P

H Cooling proportional band (Pc) Un\G720 Un\G736 Un\G752 Un\G768
setting
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 uUn\G132 Page 109, Section 3.4.2 (16)
CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 Un\G133 Page 109, Section 3.4.2 (17)
CHO Loop disconnection detection

Un\G59 Un\G91 un\G123 Un\G155 Page 126, Section 3.4.2 (33)

judgment time™*

*1 A value twice greater than the one in CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132) is
automatically set. However, if this setting is 0(s) when auto tuning is in process, the loop disconnection detection
judgment time is not stored.
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(4) Backup of the calculated value on completion of auto tuning

184

By setting the following buffer memory area to Enable (1) at the start of auto tuning, the calculated value
(Z=Page 183, Section 4.6 (3)) is automatically backed up into E2PROM on completion of auto tuning.
» CHO Automatic backup setting after auto tuning of PID constants (Un\G63, Un\G95, Un\G127, Un\G159)
(" Page 130, Section 3.4.2 (37))
To read the calculated value ([__ = Page 183, Section 4.6 (3)) from E2PROM to the buffer memory, set the
following buffer memory area to Requested (1).
« CHO E2PROM's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) ([__= Page 129,
Section 3.4.2 (36))

Point/

To use the PID constants stored in the buffer memory also after the power is turned off, follow the methods below.
+ Use the initial setting of GX Works2. ((__5 Page 306, Section 6.3)
» Keep the PID constants in E2PROM, and transfer them when the power is turned on from off or when the CPU

module is released from the reset status. ((__5 Page 276, Section 4.30)
» Write the value directly into the buffer memory through a sequence program.
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automation

(5) Procedure of auto tuning

(a) GX Works2
Set this function on the "Auto Tuning" window.

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

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

Module Selection (Auto T

and click

Module Selection

Start ¥ Address Module Type

o010

Ok, I Cancel

{

2. Click the "Auto Tuning Setting" tab.

Target Module: D010 QE4TCTTN E
Detail Display.

JFI0 control operation status
e oe oe o >
oc oc oc oc E
S)
605 605 605 60s 35
480 4805 4805 4805 «Q
Start start Start Start M
Stop Stop Sop Ston c
2
S

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

{

T S Configure the auto tuning setting.
Auto Tuning

Mode:
Mnitoring rart Monitor ange Made:
2 Torget Hodue [ OobGeaTerT et odell | e v
Im Stop Monkor

Enror Codle (HEX)

[ o

Auto Turing Evection (A0S TUring Seiig |

Ttem [ e ) e
[Fio Turing setfing Joet the auto buning setting,
Set valus (3] setting oc 0c 0c 0
T bias oc oc oc oc
Laop dsconnectian detection judgment tine.

se0s 480 a0 4803
Auto turing mode selction Stondardode w|StndardMode  v|StandadMode w|tanderdtode v
setting after auto tuning of PID constants oFF o ~lor ~lore

Change Setting

With ths Functin, the PID constants set at completion of aLta-tuning are backed up automaticaly by nonvolatie memary.

auto
After auto turing starts, this window can be closed.

{

4. Click change setting

Monior Status

Executes aLka turing.

Mode
Monikoring Ec
Start Moritor T e T SettingMode  Changs Mode
II ! I! Stop Moritor

Enror Codle (HEX)

[ oo
Error Clear

Auko Turing ExecutionAuto Turing Sekting |

Tem ) e ) e
|Auta Tuning Setting Set the auto buning setting.
Set value (5V) setting < oc oc oc
T bies oc oc oc oc
Loop disconnection detection judgment time 4805 4805 480 5 480
Auko turing ode selection Sandudvode lstendardMode  [vlStndwdvode  [vlstandardvode v
setingafter ko tning o PID constants Hw ~Tor ~lorr ~lor ~

Change Setting

With ths Function, the PID constants set at completion of ata-tuning are backed up automatically by nonvolatie memory,

ato
After auto turing starts, this window can be closed.

MELSOFT Series GX Works2

Y The values of changed items will be reflected to the madule.
Do you want ko continue?

Caution:

Changed auto buning setting values or PID constants ars resst ko the parameter valuss at the me of PLC resst or power ON,
To hold the auto tuning setting values and PID constants, the valuss and constants nesd to be reflected to the parameter.

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

{

6. click CllangeMndel.

Auto Tuning

Monitor Status | Executes ata turing. izt

oo | [ Setnaliods | Change Hode
i Target Hodule O010QBATCTTH 2 |

BEHE ovene oo 49
- Detail Display.

Auto Tuning Execution  Auko Tuning Setting |

Ttem L e 55} CHt
|Auto Tuning setting Set the ata turing setting.
Sek value (V) setting s0c oc oc 0c
AT b oc oc oc 0c

Laop dsconnectian detection judgment tine. 4305

se0s so0s 4505

Auko buring mode selection Sondudode vlStendardMode  [vlStndwdMode  vlStandardMode x|
Aukomaticbackup setting after auto tuning of PID constarts o ~or ~lorr ~lor ~|
_[hsngg Settina)

With ths Functin, the PID constants set at completion of aLta-tuning are backed up automaticaly by nonvolatie memary.

e

au
After auto turing starts, this window can be closed.

7.

MELSOFT Series GX Works2

": The target module will be in the operation mods,
L] Are you sure?

8. Click the "Auto Tuning Execution" tab.

Auto Tuning

Monitor Status | Executes ata turing. izt

Monitoring rart Monitor Operation Mode _': e Mode
i Target Hodule O0IOQATCTTH = (==

Stap Monitor Error Code (HEX)
- Detail Display.

Auto Tuning Execution  Auko Tuning Setting |

Ttem L e 55} CHt
|Auto Tuning setting Set the ata turing setting.
Sek value (V) setting oc oc 0c
AT b oc oc oc 0c

Loop dsconnection detection udgrent tne se0s se0s 4005 450
Auko buring mode selection Sondadiok o lStwdsdliod  olStndwdtode  w|tndardiiod o
Aucmtic backup satting after auto turing o PID constarts o lorr o ~lorr El

Change Setting

With ths Functin, the PID constants set at completion of aLta-tuning are backed up automaticaly by nonvolatie memary.

e

auto
After auto turing starts, this window can be closed.

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

{

9. click Start | of the channel where auto

Pleniering Start Monitor T lw OperationMode  Change Mode u n I n g Is o e exec u e -
e -

Enror Codle (HEX)

l— Detai Display,

ik | auto Turing Setting
Tem i e o e
[FID control Jro
Process value (PV) c oc oc oc
Set valae (5v) sc oc oc oc
2 62% 5.0% 50% 5.0%
Coolng:side maripuiated valus () 00% 0.0% 00% 00%
D canstant PID constant curent vabie
30% 3.0% 30% 30%
Coolng-side propartional band () seting 00% 0.0% 00% 00%
Integrl time (1) setting 2105 2405 205 2405
Derivative tine (0) setting s o0s 605 s
Loop dconnetion detection fudgment tine 4905 4805 sa0s 4805
Jauto uring exezuton Exceutes auto uring
Auto tuning start Start I Start | Start I Start
Auto turing stop Stop Ston Stop Stop
Status ot executed ot executed ot executed ot executed
Resul o f PID constant -

a0
After ko tuning sark, his window can be closed

10. click

MELSOFT Series GX Works2

Auto kuning For CH 1 skarts,
- Do wou wank ko continue?

[a |

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

Auto Tuning

Manitor Status Executes auto tuning Mode
B W | to "Tuned”, and click | Cose |

Stop Moritor Error Code (HEX)

[ — |  cesitesy

i et | e

Ttem cHL crz. ) a4
IPID control FID control operation status.
Process valus (PY) 2c oc oc oc
Set value (5v) s0C oc oc oc
i 100.0% 5.0% 5.0 % 5.0%
Cooling-side manipulated valus (MVc) 00% 0.0% 00% 0.0%
IPID constant PID conskant current value
10.0% 30% 3.0% 30%
Cooling-side proportional band (Pc) setting 00% 0.0% 00% 0.0%
Integral time (1) setting 135 2405 2405 2405
Derivative time (D) setting 35 605 605 605
Loop disconnection detection judgment time: 265 4805 4805 4805
|Auto Euning execution Executes auto tuning
Auto tuning start Start Start I Start I Start
Auto turing stap Stop. Stop. Stop. Stop.
Status Tuned Nt executed Nk executed Nt executed
Result of F FID constant: -

a0
After ko tuning sark, his window can be closed

12. Click

MELSOFT Series GX Works2

patameter values when PLC is reset or power is OR,
To hold the auto-tuning setting values and FID conskants, the values
and constants need to be reflected to the parameter.

i ) Changed auto-tuning setting values or PID constants are reset ko the

End
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CHAPTER 4 FUNCTIONS

(b) Sequence program

The execution procedure of auto tuning is as follows.

Start

Set the buffer memory.
[ Page 183, Section 4.6 (2)

QB64TCN data setting

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

Operation mode setting

Auto tuning start

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

Auto tuning in progress

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

CHO Auto tuning status (Xn4 to Xn7) turns off and
""" the calculated values are set to the buffer memory addresses.
[ Page 183, Section 4.6 (3)

Auto tuning completion
(PID constants set)

Temperature control using PID constants set

End
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(6) Conditions where auto tuning cannot be executed

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

Conditions to start auto tuning

Reference

The module is in the setting mode (Setting/operation mode status (Xn1): OFF).

Page 52, Section 3.3.2 (2)

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

2 Page 107, Section 3.4.2 (15)
In heating-cooling control, CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,
Un\G131) is set to 0. (operating in two-position control)

3 | CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146) is set to MAN (1). Page 119, Section 3.4.2 (26)

4 Toward the. corresponding channel, CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Page 128, Section 3.4.2 (35)
Un\G157) is set to Unused (1).

5 CHO PID control forced stop instruction (YnC to YnF) is turned on. Page 60, Section 3.3.3 (7)

6 Hardware failure has occurred. (The ERR. LED is on.) Page 367, Section 8.3.2
CHO Temperature process value (PV) (Un\G9 to Un\G12) has exceeded the temperature

7 measurement range (CHO Input range upper limit (b0 of Un\G5 to Un\G8) or CHO Input range Page 89, Section 3.4.2 (3)
lower limit (b1 of Un\G5 to Un\G8) is 1 (ON)).

8 CHO E2PROM's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) is set to Page 129, Section 3.4.2 (36)
Requested (1).

9 CHO Write completion flag (b4 to b7 of Un\G31) is on. Page 96, Section 3.4.2 (11)
The set value (SV) or the AT point has exceeded CHO Upper limit setting limiter (Un\G55, Un\G87,

10 | Un\G119, Un\G151) or has fallen below CHO Lower limit setting limiter (Un\G56, Un\G88, Page 163, Section 3.4.2 (90)

Un\G120, Un\G152).

190

(a) When one of the conditions 1 to 5 applies

Auto tuning starts when the condition no longer applies.

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

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

(d) When the condition 10 applies

Even though the set value (SV) or the AT point goes back within the range of upper and lower limit setting

limiters, auto tuning does not start until CHO Auto tuning instruction (Yn4 to Yn7) is turned on from off once

again.



(7) Conditions where auto tuning ends in fail

The conditions are described below.

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

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

CHAPTER 4 FUNCTIONS

from on) ends auto tuning in fail. Note that an exception is when PID continuation flag (Un\G169) is set to
Continue (1). ((_5 Page 133, Section 3.4.2 (43))

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

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

ends in fail.

Buffer memory area name

Buffer memory address

Reference

CH1 CH2 CH3 CH4

CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 uUn\G130 Page 106, Section 3.4.2 (14)
CHO Upper limit output limiter Un\G42 uUn\G74 uUn\G106 uUn\G138
CHO Lower limit output limiter Un\G43 Un\G75 un\G107 un\G139 Page 112, Section 3.4.2 (19)
CHO Cooling upper limit output limiter Un\G721 Un\G737 uUn\G753 uUn\G769
CHO Output variation limiter setting Un\G44 Un\G76 uUn\G108 un\G140 Page 114, Section 3.4.2 (20)
CHO Sensor correction value setting Un\G45 un\G77 uUn\G109 Un\G141 Page 115, Section 3.4.2 (21)
CHO Control output cycle setting Un\G47 Un\G79 Un\G111 uUn\G143

Page 116, Section 3.4.2 (23)
CHO Cooling control output cycle setting Un\G722 Un\G738 Un\G754 uUn\G770
CHO Primary delay digital filter setting Un\G48 Un\G80 un\G112 Un\G144 Page 117, Section 3.4.2 (24)
CHO AUTO/MAN mode shift Un\G50 uUn\G82 un\G114 Un\G146 Page 119, Section 3.4.2 (26)
CHO AT bias Un\G53 Un\G85 uUn\G117 Un\G149 Page 122, Section 3.4.2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 123, Section 3.4.2 (30)
CHO Unused channel setting Un\G61 Un\G93 un\G125 un\G157 Page 128, Section 3.4.2 (35)
:;chi?onnction temperature compensation Un\G182 Page 137, Section 3.4.2 (49)
CHO Auto tuning mode selection un\G184 | uUn\G185 | Un\G186 un\G187 Page 138, Section 3.4.2 (51)

(c) Out of the temperature measurement range

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

becomes 1 (ON)), auto tuning ends in fail. ((Z Page 89, Section 3.4.2 (3))

(d) Time until the temperature process value (PV) reaches the set value (SV) for the first

time or a half the hunting cycle of the temperature process value (PV)

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

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

the set value (SV) for the first time
A half the hunting cycle of CHO Temperature process value (PV) (Un\G9 to Un\G12)

191
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(e) Calculated values of PID constants after auto tuning
If a calculated value of PID constants after auto tuning exceeds one of the following ranges, auto tuning ends in
fail.
» CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131): 1 to 10000 (0.1% to 1000.0%)
+ CHO Integral time (1) setting (Un\G36, Un\G68, Un\G100, Un\G132): 1 to 3600 (1s to 3600s)
» CHO Derivative time (D) setting (Un\G37, Un\G69, Un\G101, Un\G133): 0 to 3600 (0s to 3600s)

Point/

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

@ [f the temperature control points of channels are close to one another and auto tuning is performed on all the channels at
the same time, the auto tuning may not be completed due to the heat effect. In such case, perform auto tuning on each
channel to avoid the heat effect.

(f) Change of the upper limit setting limiter or lower limit setting limiter and the AT
point
If the AT point goes out of the setting range due to the change in one of the following buffer memory areas, auto
tuning ends in fail.
» CHO Upper limit setting limiter (Un\G55, Un\G87, Un\G119, Un\G151)
+ CHO Lower limit setting limiter (Un\G56, Un\G88, Un\G120, Un\G152)

(g) Other conditions
In addition to the conditions described up until here, if any of the following conditions applies, auto tuning ends
in fail.
- CHO PID control forced stop instruction (YnC to YnF) has been turned on from off. ({(_—— Page 60,
Section 3.3.3 (7))
» Hardware failure has occurred.
« In standard control, CHO Proportional band (P) setting (Un\G35, Un\G67, Un\G99, Un\G131) has been

set to 0. (has been set to two-position control) ((_5 Page 107, Section 3.4.2 (15))
* In heating-cooling control, CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99,

Un\G131) has been set to 0. (has been set to two-position control) ("5 Page 107, Section 3.4.2 (15))

(8) Operation on completion of auto tuning

(a) Normal completion
The Q64TCN operates as follows.
» Turns off CHO Auto tuning status (Xn4 to Xn7)

« Stores the PID constants in the buffer memory (5~ Page 183, Section 4.6 (3))
» Stores a value in CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) (If this was set to O (s) at the start of auto tuning, the setting remains unchanged.)

(b) Abnormal completion

The Q64TCN operates as follows.
» Turns off CHO Auto tuning status (Xn4 to Xn7).

« Does not store the PID constants in the buffer memory. ((_ = Page 183, Section 4.6 (3))

« Turns on the corresponding bit of CHO AT error status monitor (Un\G789 to Un\G792). ((_= Page 163,
Section 3.4 (90))
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(9) Checking the completion of auto tuning
The completion of auto tuning can be checked by the status change from on to off in CHO Auto tuning status
(Xn4 to Xn7).

(10)Adjustment after auto tuning
To change the control response toward the PID constants calculated by auto tuning, change the setting in the
following buffer memory area.
« CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145) (_= Page 118, Section 3.4.2
(29))

Point/

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

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

[ Page 365, CHAPTER 8

(11)During auto tuning loop disconnection detection function
For details on the during AT loop disconnection detection function, refer to the following.

({_7Page 261, Section 4.23)
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4.7 Simple Two-degree-of-freedom

This is the simplified control form of the two-degree-of-freedom PID control. In this form of PID control, the Q64TCN
controls the target subject using not only PID constants but also the control response parameter. The response speed
toward the change of the set value (SV) can be selected from three levels.
General PID control is called one-degree-of freedom PID control. In the one-degree-of freedom PID control, when PID
constants to improve "response to the change of the set value (SV)" are set, "response to the disturbance" degrades.
Conversely, when PID constants to improve "response to the disturbance" are set, "response to the change of the set
value (SV)" degrades.
On the other hand, in the two-degree-of-freedom PID control, "response to the change of the set value (SV)" and
"response to the disturbance" can be compatible with each other.
Note that required parameter settings increase and PID constants can hardly be auto-set by the auto tuning function
for complete two-degree-of-freedom PID control. Therefore, the Q64TCN operates in the simple two-degree-of-
freedom PID control for which parameters are simplified.
The level of "response to the change of the set value (SV)" can be selected from the following, maintaining the PID
constants that improve "response to the disturbance".

* Fast

* Normal

» Slow

Temperature process value (PV) / Fast

A

/ Normal
Setvalue (SV)2 Pf--------------oooo-- m(_\

Change

Slow

Setvalue (SV)1 P

t » Time
Set value (SV) change point

(1) Setting method

Set a value in CHO Control response parameter (Un\G49, Un\G81, Un\G113, Un\G145). ((_5 Page 118,
Section 3.4.2 (25))
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4.8

Derivative Action Selection Function

CHAPTER 4 FUNCTIONS

An derivative action appropriate for each of fixed value action and ramp action can be selected and the action

characteristic can be improved using this function.

(1) Action

Each type of derivative action operates as shown below.

CHO Derivative
action selection
(Un\G729, Un\G745,
Un\G761, Un\G777)

Action

Measured value
derivation (0)

Fixed value action

Disturbance

4_

Ramp action

Set value (SV)

T

This setting effectively
prevents the
temperature from being
affected by disturbance,
though the performance

Deviation derivation (1)

Temperature | to follow the set value
process value can be low
N (PV) '
T -
Fixed value action Ramp action

Disturbance

Set value (SV)

!

Temperature
process value
(PV)

This setting allows the
temperature to follow
the set value well,
though the disturbance
effect is great.

(2) Setting method

Set a value in CHO Derivative action selection ((Un\G729, Un\G745, Un\G761, Un\G777).

uoIoUN UONOBI8S UOIOY BAllBALIBd 81

For details on the setting, refer to the following.
[ Page 155, Section 3.4.2 (79)
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4.9 Setting Change Rate Limiter Setting Function

Common

When the set value (SV) is changed, the change rate in the specified time unit can be set on "Setting Change Rate
Limiter". The user can select whether to set this rate for temperature rise and temperature drop individually or at once.

(1) Setting method

(a) Batch/individual setting for temperature rise and temperature drop

Select the value on Switch Setting.
For details on the setting, refer to the following.

[ > Page 305, Section 6.2

(b) Change rate setting
For batch-setting and individual setting, different buffer memory areas are assigned. The following is the buffer
memory areas for each option.

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

For details on the buffer memory areas above, refer to the following.
[ = Page 121, Section 3.4.2 (28)

(c) Time unit setting
Set the time unit of the setting change rate limiter in CHO Setting change rate limiter time unit setting
(Un\G735, Un\G751, Un\G767, Un\G783). (_= Page 159, Section 3.4.2 (85))

El Operation of when individual setting is selected on Switch Setting

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

value (PV) CHO Setting change rate limiter (temperature drop)
A

Set value (Un\G564, Un\G596, Un\G628, Un\G660)

Set value
(SV)3
Set value
(SV) 1
» Time

Default value of CHLI Setting change rate limiter unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)
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4.10 Moving Averaging Process to a Temperature Process
Value (PV)

Common

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

(1) Setting method
Configure the settings as below.

1. SetEnable (0) to "Moving Averaging Process Setting" in the intelligent function module switch
setting to use the moving averaging process.
Set Disable (1) to "Moving Averaging Process Setting" in the intelligent function module switch
setting when not using the moving averaging process.
For details on the setting method, refer to the following.
[ Page 305, Section 6.2

2. Set the number of moving averaging to CHO Number of moving averaging (Un\G698 to Un\G701).

Buffer memory Buffer memory address .
Setting range Reference
area name CH1 CH2 CH3 CH4
Number of movin 2 to 10 (times) Page 155,
) 9 Un\G698 Un\G699 Un\G700 Un\G701 Section 3.4.2
averaging (Default value: 2) (78)

Point />

® When Disable (1) is set to "Moving Averaging Process Setting" in the intelligent function module switch setting, the set
value in CHO Number of moving averaging (Un\G698 to Un\G701) is ignored. When Enable (0) is set to "Moving
Averaging Process Setting" in the intelligent function module switch setting, if the value out of the setting range is set to
CHO Number of moving averaging (Un\G698 to Un\G701), a write data error (error code: O00O4,,) occurs.

® For the module, the moving averaging process is enabled and the number of moving averaging is 2 times as default.
Change the settings if necessary.
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4.11

Temperature Process Value (PV) Scaling Function

198

The temperature process value (PV) is scaled up or down to the value in a set range, and can be stored into the buffer
memory using this function. For example, the range of -100°C to 100°C can be scaled into the value range of 0 to
4000.

(1) Objects for scaling

(2)

CHO Temperature process value (PV) (Un\G9 to Un\G12) is scaled in general, but setting CHO Input range
(Un\G32, Un\G64, Un\G96, Un\G128) into the 200s allows scaling for the values of other analog modules (such

as A/D converter modules) on the system. ([ 5 Page 98, Section 3.4.2 (12))
For details, refer to the following.

[~ Page 227, Section 4.16 (1)

Point/

This section describes objects for scaling as CHO Temperature process value (PV) (Un\G9 to Un\G12). When scaling input
values from other analog modules (such as A/D converter modules), substitute CHO Temperature process value (PV)
(Un\G9 to Un\G12) for CHO Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692) to
set this.

Monitoring the scaling value
The temperature process value (PV) after scaling processing is stored into the following buffer memory area.

+ CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760, Un\G776) (/_= Page 155,
Section 3.4.2 (78))
The calculation method of a scaling value is as follows:

CHO Process value (PV) scaling value _ (8H-Su) x (Px-Pwin) i s
(Un\G728, Un\G744, Un\G760, Un\G776) P~ Pri L

Px: CHO Temperature process value (PV) (Un\G9, Un\G10, Un\G11, Un\G12)

PMax : A maximum value of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128)

PMin : A minimum value of CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128)
SH: CHO A maximum scaling value of process value (PV) (Un\G727, Un\G743, Un\G759, Un\G775)
SL: CHO A minimum scaling value of process value (PV) (Un\G726, Un\G742, Un\G758, Un\G774)
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(a) Calculation example
A calculation example to scale the temperature process value (PV) into percentage is shown below.
Set the following buffer memory areas as below.
* CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (Temperature measurement range: -200.0°C
to 400.0°C)
» CHO Process value (PV) scaling lower limit value (Un\G726, Un\G742, Un\G758, Un\G774): 0
» CHO Process value (PV) scaling upper limit value (Un\G727, Un\G743, Un\G759, Un\G775): 100
Suppose that 3600 (360.0°C) is stored in CHO Temperature process value (PV) (Un\G9 to Un\G12).
The scaling value can be calculated as follows:

CHO Process value (PV) scaling value (100 - 0) X (3600 - (-2000))
(Un\G728, Un\G744, Un\G760, Un\G776) 4000 - (-2000)

93.333 -

93 (All decimal places are rounded off to an integer.)

(3) Setting method
Set buffer memory areas in the following procedure.
1. Enable or disable the temperature process value (PV) scaling function in the following buffer

memory area.
CHO Process value (PV) scaling function enable/disable setting (Un\G725, Un\G741, Un\G757,

Un\G773) ([_ = Page 154, Section 3.4.2 (76))

2. Seta scaling upper limit value and lower limit value in the following buffer memory areas.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
cHOP | PV ling |
~HI Process value (PV) scaling lower Un\G726 Un\G742 Un\G758 Un\G774
limit value
Page 155, Section 3.4.2 (77)

CHO Process value (PV) scaling upper

un\G727 Un\G743 Un\G759 uUn\G775

limit value

Point/

® An error does not occur even though the areas above are set as follows: Lower limit value > Upper limit value. The
scaling is processed according to the calculation method described on [ 5 Page 198, Section 4.11 (2).
@ |[f a value outside the temperature measurement range is measured, the value set as a upper limit or lower limit is stored
into the following buffer memory area.
+ CHO Process value (PV) scaling value (Un\G728, Un\G744, Un\G760, Un\G776) ((__5 Page 155, Section 3.4.2
(78))
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4.1 2 Alert Function

Common

When the process value (PV) or deviation (E) reaches the value set in advance, the system is set in an alert status.

Use this function to activate danger signals of devices or safety devices.

The alert function is classified into input alerts and deviation alerts depending on the setting of the alert mode.

* Input alert: upper limit input alert, lower limit input alert ({_ 5 Page 200, Section 4.12 (1))

« Deviation alert: upper limit deviation alert, lower limit deviation alert, upper lower limit deviation alert, within-

range alert ({_ 5 Page 201, Section 4.12 (2))

(1) Input alert

With the upper limit input alert, when the process value (PV) is equal to or greater than the alert set value, the

system is put in an alert status.

With the lower limit input alert, when the process value (PV) is equal to or less than the alert set value, the system

is put in an alert status.

Upper limit input alert

Lower limit input alert

Temperature process value (PV)
A

N

> Time

Alert set value J

Alert status |

[ INon-alert status [__] Alert status

Temperature process value (PV)

A

Alert set value

» Time

Alert status |

[ INon-alert status[__] Alert status

(a) Setting method

Set the alert mode. ([ Page 210, Section 4.12 (7) (a))

» Upper limit input alert: Set the alert mode to Upper limit input alert (1).
» Lower limit input alert: Set the alert mode to Lower limit input alert (2).
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(2) Deviation alert
With the deviation alert, when the deviation (E) between the temperature process value (PV) and the set value
(SV) meets a particular condition, the system is put in an alert status.
The set value (SV) to be referred is either "set value (SV) monitor" or "set value (SV) setting" depending on the
alert mode. When a setting change rate limiter is specified, "set value (SV) monitor" follows the set value (SV) by
the specified change rate. (For details on the setting change rate limiter setting, refer to [_ = Page 121, Section
3.4.2 (28).)
The following table describes the use of each set value (SV) of when a setting change rate limiter is specified,
and can be referred to use a deviation alert.

Reference area of the set .
Use (when the set value (SV) is changed)
value (SV)
This value is used when the temperature process value (PV) needs to follow the
CHO Set value (SV) monitor changing set value (SV) within a consistent deviation (E). If the temperature process
(Un\G25 to Un\G28) value (PV) does not follow the set value (SV) and strays out of the set deviation range, an
alert occurs.
This value is used for the alert occurrence to be determined only by the deviation (E) from
CHO Set value (SV) setting the set value (SV). In this case, how well the temperature process value (PV) is following
(Un\G34, Un\G66, Un\G98, the changing set value (SV) does not matter. Even if the value in CHO Set value (SV)
Un\G130) monitor (Un\G25 to Un\G28) is changing, an alert can occur depending on the deviation
(E) from the set value (SV).

(a) Set value (SV) and the setting change rate limiter setting
The following figures show the relationships of two types of set value (SV) depending on whether the setting

change rate limiter is specified or not.
* When the setting change rate limiter is not specified: The two types of set value (SV) are the same value.

N

CHIO Set value (SV) setting :

(Un\G34, Un\G66, Un\G98, Un\G130) 5

Temperature process value (PV) and 5

4 CHO Set value (SV) monitor (Un\G25 to Un\G28) —gn

/ 5

Set value (SV) 2 P --------- e A s
ChangeT

Set value (SV) 1 ppr----------

0 » Time
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* When the setting change rate limiter is specified: The value in CHO Set value (SV) monitor (Un\G25 to
Un\G28) follows the set value (SV) of after the setting is reflected.

Temperature process value (PV) CHO Set value (SV) setting
4 (Un\G34, Un\G66, Un\G98, Un\G130)
Set value (SV) 2 Pt - -------yemmmmee A e CHO Set value (SV) monitor

& (Un\G25to Un\G28)

CHLI Setting change rate limiter or
setting change rate limiter (temperature rise)

ChangeI
------ (Un\G52, Un\G84, Un\G116, Un\G148)

Set value (SV) 1 P

0 » Time

CHO Setting change rate limiter unit time setting
(Un\G735, Un\G751, Un\G767, Un\G783)

(b) Upper limit deviation alert

When the deviation (E) is equal to or greater than the alert set value, the system is put in an alert status.

When the alert set value is positive When the alert set value is negative
Temperature process value (PV) Temperature process value (PV)
A A
Set value
(sv)”
Set value
(sv)"
> Time > Time

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

A A

/N

E \ 0 » Time
" " > Time \ /

Alert set value \_/

| Alert status | |

Alert set value

N

|:| Non-alert status |:|Alert status |:| Non-alert status |:|Alert status

Alert status |

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((__5 _ Page 201,
Section 4.12 (2) (a))
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(c) Lower limit deviation alert

CHAPTER 4 FUNCTIONS

When the deviation (E) is equal to or less than the alert set value, the system is put in an alert status.

When the alert set value is positive

When the alert set value is negative

Temperature process value (PV)
A

Set value
(sv)"

> Time

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

/N

Alert set value

N

» Time

[INon-alert status [__] Alert status

Alert status |

Temperature process value (PV)
A

Set value
sV

» Time

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

0 \ / > Time

Alert status | i

Alert set value

|:| Non-alert status |:|Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((__= Page 201,

Section 4.12 (2) (a))

(d) Upper lower limit deviation alert

When one of the following conditions is satisfied, the system is put in an alert status.

* Deviation (E) > Alert set value
« Deviation (E) < -(Alert set value)

Temperature process value (PV)
A

-- -~

Set value (SV)" =

v

-- -~

Time

Alert set value e Y

Time

)
.

|
v

- (Alert set value)

Alert status |

[ INon-alert status [__] Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ((_> Page 201,

Section 4.12 (2) (a))
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(e) Within-range alert
When the following condition is satisfied, the system is put in an alert status.
» -(Alert set value) < Deviation (E) < Alert set value

Temperature process value (PV)
A

.- -~

Set value (SV)" = > - -

.o -

Time

v

A

-- -~

Alert set value rs

v

Time

- (Alert set value)

-------

Alert status |

|:| Non-alert status |:|Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([__5 _Page 201,
Section 4.12 (2) (a))
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(f) Setting method (alert mode and the set value (SV) to be referred)

Select one of the two types of set value (SV) described in [_ 5 Page 201, Section 4.12 (2) (a) by specifying an
alert mode.
* When the alert judgment requires the value in CHIO Set value (SV) monitor (Un\G25 to Un\G28), set one
of the following values.

Alert mode setting ((_ = Page 210, Section 4.12 (7) (a))

Setting value Alert mode name
3 Upper limit deviation alert
4 Lower limit deviation alert
5 Upper lower limit deviation alert
6 Within-range alert
9 Upper limit deviation alert with standby
10 Lower limit deviation alert with standby
11 Upper lower limit deviation alert with standby
12 Upper limit deviation alert with standby (second time)
13 Lower limit deviation alert with standby (second time)
14 Upper lower limit deviation alert with standby (second time)

* When the alert judgment requires the value in CHIO Set value (SV) setting (Un\G34, Un\G66, Un\G98,
Un\G130), set one of the following values.

Alert mode setting ((_ > Page 210, Section 4.12 (7) (a))

Setting value Alert mode name
15 Upper limit deviation alert (using the set value (SV))
16 Lower limit deviation alert (using the set value (SV)) &
17 Upper lower limit deviation alert (using the set value (SV)) N
18 Within-range alert (using the set value (SV)) §
19 Upper limit deviation alert with standby (using the set value (SV)) -g"'
20 Lower limit deviation alert with standby (using the set value (SV)) %-
21 Upper lower limit deviation alert with standby (using the set value (SV)) >
22 Upper limit deviation alert with standby (second time) (using the set value (SV))
23 Lower limit deviation alert with standby (second time) (using the set value (SV))
24 Upper lower limit deviation alert with standby (second time) (using the set value (SV))
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(3) Alert with standby
Even if the temperature process value (PV) or deviation (E) is in a condition to be in an alert status when the
module's status is changed from the setting mode to the operation mode (Setting/operation mode instruction
(Yn1): OFF—ON), the alert does not occur. The alert function can be disabled until the temperature process
value (PV) or deviation (E) strays out of the condition to be in an alert status.

El When the alert mode is set to Lower limit deviation alert with standby (10)
The alert function is inactive until the deviation (E) exceeds the alert set value (right figure below).

Lower limit deviation alert ((_ > Page 203, Section
4.12 (2) (c))

Lower limit deviation alert with standby

Deviation (E) . Deviation (E)
(= Temperature process value (PV) - set value (SV)'1) (= Temperature process value (PV) - set value (SV)™1)
A A

» Time

0 /\ 0 /\ » Time

Alert set value

Alert set value

\
(

: — e
E Wait op.erationI E
h region :
| | Alert status | |

(

Alert status |

[ Non-alert status [] Alert status [ Non-alert status [__] Alert status

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([~ Page 201,
Section 4.12 (2) (a))

Point />

When the system goes into the non-alert status even once after an alert judgment started following the setting of the alert
mode, the alert with standby will be inactive even if the mode is changed to the one with standby.

(a) Setting method

Select one of the following alert modes.

Alert mode setting ((_ > Page 210, Section 4.12 (7) (a))

Setting value Alert mode name
7 Upper limit input alert with standby
8 Lower limit input alert with standby
9 Upper limit deviation alert with standby
10 Lower limit deviation alert with standby
11 Upper lower limit deviation alert with standby
19 Upper limit deviation alert with standby (using the set value (SV))
20 Lower limit deviation alert with standby (using the set value (SV))
21 Upper lower limit deviation alert with standby (using the set value (SV))
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(4)

CHAPTER 4 FUNCTIONS

Alert with standby (second time)
A function to deactivate the alert function once again when the set value (SV) is changed is added to an alert with

standby. This is called an alert with standby (second time).
When control needs the set value (SV) change, the alert supposed to occur can be avoided when the set value is

changed by selecting an alert with standby (second time).

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

Temperature process value (PV)

N

Before set value .
Al
(SV) change ert region °
N —H— A
Alert set value Set value (SV)
Set value
Temperature process value (PV) (SV) change
After set value Y
Al
(8V) change ert region VAN
7 X )
Alert set value Set value (SV)

*1 Depending on the alert mode, this value becomes "set value (SV) monitor" or "set value (SV) setting". ([__ 5 Page 201,
Section 4.12 (2) (a))

For a deviation alert, when the set value (SV)is changed, the temperature process value (PV) goes into the
alert area; therefore, the system goes into an alert status.
To prevent the case above, the alert output is put on standby.

(a) Setting method

Select one of the following alert modes.

Alert mode setting ((_ = Page 210, Section 4.12 (7) (a))

Setting value Alert mode name
12 Upper limit deviation alert with standby (second time)
13 Lower limit deviation alert with standby (second time)
14 Upper lower limit deviation alert with standby (second time)
22 Upper limit deviation alert with standby (second time) (using the set value (SV))
23 Lower limit deviation alert with standby (second time) (using the set value (SV))
24 Upper lower limit deviation alert with standby (second time) (using the set value (SV))
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If a setting change rate limiter is specified, an alert with standby (second time) is not active even though one of the following
alert modes is selected.

Alert mode setting ((_> Page 210, Section 4.12 (7) (a))

Setting value

Alert mode name

12 Upper limit deviation alert with standby (second time)
13 Lower limit deviation alert with standby (second time)
14

Upper lower limit deviation alert with standby (second time)

The standby (second time) is used to prevent alert occurrence when the set value (SV) is changed.

If a setting change rate limiter is specified, the value in CHO Set value (SV) monitor (Un\G25 to Un\G28) gradually changes
following the set value (SV) when the set value (SV) is changed. Suppose that the standby (second time) function is
activated under such occasion. The alert standby would be always active; therefore an alert would not be output even when
the temperature process value (PV) is not following the value in CHO Set value (SV) monitor (Un\G25 to Un\G28). To
prevent such cases, the standby (second time) function is deactivated if a setting change rate limiter is used.



(5) Condition for alert judgment

CHAPTER 4 FUNCTIONS

Whether alert occurrence is judged or not depends on the settings of the followings:
- Setting/operation mode instruction (Yn1) ({5 Page 58, Section 3.3.3 (1))
- PID continuation flag (Un\G169) ([__ = Page 133, Section 3.4.2 (43))
« CHO PID control forced stop instruction (YnC to YnF) ((_ = Page 60, Section 3.3.3 (7))

« CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) ([_5 Page 105, Section 3.4.2 (13))
The following table shows the relationship between each setting above and the execution of alert judgment.

O: Judged x: Not judged

Setting/operation PID CHO PID control CHO Stop mode setting Alert
a q e
mode instruction | continuation | forced stop instruction | (Un\G33, Un\G65, Un\G97, | . I
u
(Yn1 )*1 flag (Un\G169) (YnC to YnF) Un\G129) luca

Stop (0) x

Power ON, Stop (0)/Continue OFE/ON Monitor (1) »

Setting mode 1)

Alert (2) O

OFF Stop (0)/Monitor (1)/Alert (2) O

Operation mode Stop (0)/Continue Stop (0) x
(operating) ) ON Monitor (1) x
Alert (2) @)

Stop (0) x

Stop (0) OFF/ON Monitor (1) x

Alert (2) @)

Setting mode OFF Stop (0)/Monitor (1)/Alert (2 @)

(after operation) PO itor (1) (2
Stop (0) x
Continue (1)

ON Monitor (1) x
Alert (2) O

*1 For details, refer to [__ 5 Page 52, Section 3.3.2 (2).

Even if the conditions above are satisfied, when CHO Unused channel setting (Un\G61, Un\G93, Un\G125,

Un\G157) is set to Unused (1), alert judgment is not executed. ([_ 5 Page 128, Section 3.4.2 (35))

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

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

memory area.

« CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) (_ = Page 105, Section 3.4.2 (13))

CHO Stop mode setting (Un\G33,
Un\G65, Un\G97, Un\G129)

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

Stop (0) When the cause of the alert is resolved, or when the system is shifted from the
) operation mode to the setting mode (when Setting/operation mode instruction
Monitor (1) (Yn1) is turned off from on).
Alert (2) When the cause of the alert is resolved,
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(7) Setting alert modes and alert set values

Settings of the alert mode and alert set value are described below.

(a) Alert mode

Set the alert mode. Up to four modes can be set for each channel. Set them in the following buffer memory

areas.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Alert 1 mode setting Un\G192 Un\G208 Un\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 uUn\G225 Un\G241
Page 139, Section 3.4.2 (52)
CHO Alert 3 mode setting Un\G194 Un\G210 Un\G226 Un\G242
CHO Alert 4 mode setting Un\G195 uUn\G211 un\G227 Un\G243

Each alert mode for alert 1 to 4 corresponds to alert set value 1 to 4.

(b) Alert set value

Set the value where CHIO Alert 1 (b8 of Un\G5 to Un\G8) to CHIO Alert 4 (b11 of Un\G5 to Un\G8) turns on
according to the set alert mode. Up to four values can be set for each channel. Set them in the following buffer

memory areas.

Buffer memory area name

Buffer memory address

Reference

CH1 CH2 CH3 CH4
CHO Alert set value 1 Un\G38 Un\G70 un\G102 Un\G134
CHO Alert set value 2 Un\G39 Un\G71 Un\G103 Un\G135
Page 110, Section 3.4.2 (18)
CHO Alert set value 3 Un\G40 Un\G72 un\G104 Un\G136
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 Un\G137

Alert set value 1 to 4 corresponds to each alert mode for alert 1 to 4.
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(8) Setting the alert dead band
When the temperature process value (PV) or deviation (E) is close to the alert set value, alert status and non-
alert status may alternates repeatedly due to inconsistent input.
Such case can be prevented by setting an alert dead band.

(a) Setting method
Set a value in Alert dead band setting (Un\G164). ((_5 Page 131, Section 3.4.2 (38))

EI When the alert mode is set to Upper limit input alert (1) ([_5 Page 200, Section 4.12 (1))
When a value other than 0 (0.0%) is set in Alert dead band setting (Un\G164), the system is put in the
alert status when upper limit input becomes equal to or greater than the alert set value. The system is put
in the non-alert status when the upper limit falls below the alert dead band (figure on the right).

When 0 (0.0%) is set in Alert dead band setting When a value other than 0 (0.0%) is set in Alert dead band
(Un\G164) setting (Un\G164)

Temperature process value (PV) Temperature process value (PV)
A A

Alert set value Alert set value
! \/ Dead band
: : > Time ; ; > Time
Alert status | | | | Alert status | | | |
|:| Non-alert status |:|Alert status |:| Non-alert status |:|Alert status

uonound ey 2Ly
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(9) Setting the number of alert delay

Set the number of sampling to judge alert occurrence. The system is set in the alert status when the
temperature process value (PV) that has reached the alert set value remains in the alert range until the number
of sampling becomes equal to or greater than the preset number of alert delays.

(a) Setting method
Set a value in Number of alert delay (Un\G165). ([_ 5 Page 131, Section 3.4.2 (39))

EI When the alert mode is set to Upper limit input alert (1) ((_= Page 200, Section 4.12 (1))
When 5 is set as the number of alert delay, the system is not put in the alert status if the number of
sampling is 4 or less.

Temperature process value (PV)

i i\ /i

Alert set value

Set value (SV)

i

> Time
Sampling count |

—

3 times 5 times

Alert status | |

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

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

CHAPTER 4 FUNCTIONS

(Active/Yes: O, Inactive/No: —)

. Alert with
Alert dead band | Number of alert Alert with
. standby (second
Al setting delay standby
e time) ((_> Page
("= Page 211, | (> Page 212, | (> Page 206, )(——"Pag
. i . 207, Section
Section 4.12 (8)) | Section 4.12 (9)) | Section 4.12 (3))
4.12 (4))
Upper Iim.it input alert ((__7 Page o o o o
Input 200, Section 4.12 (1))
alert L —
Lower I|m.|t input alert ((_ ¥ Page o o o .
200, Section 4.12 (1))
Upper limit deviation alert
([Z_F Page 202, Section 4.12 (2) @) @) @) O
(b))
Upper limit deviation alert (using the
set value (SV)) (L= Page 202, @) @) @) @)
Section 4.12 (2) (b))
Lower limit deviation alert
(IZ5 Page 203, Section 4.12 (2) O O O O
(c)
Lower limit deviation alert (using the
set value (SV)) (__F  Page 203, @) @) @) @)
Deviation | Section 4.12 (2) (c))
alert Upper lower limit deviation alert
(" Page 203, Section 4.12 (2) O @) @) O
(d))
Upper lower limit deviation alert
(using the set value (SV))
, O O O O
(_Z " Page 203, Section 4.12 (2)
(d))
Within-range alert ((__5 Page 204, o o o o
Section 4.12 (2) (e))
Within-range alert (using the set
value (SV)) ((__F Page 204, @) @) — —

Section 4.12 (2) (e))
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4.13 RFB Limiter Function

214

The RFB (reset feed back) function operates when deviation (E) continues for a long period of time. In such occasion,
this function limits the PID operation result (manipulated value (MV)) from an integral action so that it does not exceed
the valid range of the manipulated value (MV).

This function operates automatically on execution of PID control; therefore, a setting by the user is unnecessary.

When the PID operation result exceeds the upper limit output limiter value, the Q64TCN operates as follows:
» The RFB function levels the manipulated value (MV) to the upper limit output limiter value by feeding back the
exceeded value to the integral value.
When the PID operation result is below the lower limit output limiter value, the Q64TCN operates as follows:
» The RFB function levels the manipulated value (MV) to the lower limit output limiter value by feeding back the
lacking value to the integral value.
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4.14 Sensor Correction Function

Common

When a difference occurs between the temperature process value (PV) and the actual temperature due to reasons
such as a measuring condition, the difference can be corrected using this function. The following two types are
available.

« Normal sensor correction (one-point correction) function ((_ 5 Page 215, Section 4.14 (1))

« Sensor two-point correction function (_ = Page 219, Section 4.14 (2))

(1) Normal sensor correction (one-point correction) function
This function corrects a temperature correction value, the proportion of the temperature difference to the fullscale

set input range.
Set a correction value to CHIO Sensor correction value setting (Un\G45, Un\G77, Un\G109, Un\G141).

El When the temperature measurement range of input range is set to -200.0°C to 200.0°C with the actual
temperature being 60°C and the temperature process value (PV) being 58°C

(Actual temperature - Temperature process value (PV))

Sensor compensation value setting 100 x

Full scale

2
= 100 x 200 =0.5 (%)

Based on the above formula, set 50 (0.50%) to CHO Sensor correction value setting (Un\G45, Un\G77,
Un\G109, Un\G141).

Temperature process value (PV
P 4 P PV) After correction

Before correction
/

uoIoUN UOND81I0Y JOSUSS L'

» Input temperature
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(a) How to execute normal sensor correction (one-point correction) (when using GX

Works2)
Set this function on the "Sensor Correction Function" window.

O [Tool] > [Intelligent Function Module Tool] &> [Temperature Control Module]
> [Sensor Correction Function...]

1. Select the module where sensor correction is

Module Selection (Sensor Correction Function)

Module Selection executed and click {

Start % Address Module Type

if: I Cancel |

{

: 2. Click
MELSOET Series GX Works2
“hange the operation mode for the Following module to the setting mode.
! Are you sure wou wank bo continue?

0010 QE4TCTTH

Caution

Contral Function will be stopped during setting mode,

System that has to keep the temperature will stop

and may exposed ko unexpected kemperature,

Flease check whether the system is nok affected by the stop,
and then execute the sensor carvection.

o

3. Cclick

MELSOFT Series GX Works2 [X]

—
5\ 1 ) Switched to setting mode.

{

4. Select the channel where sensor correction is

executed under "Target Channel".
Execute sensor correction,
IMonitaring Stakus ——

Target Madule I 0010: E4TCTTH Iﬂ

(13 Target Channel  |CH1 -

=12} Module Current St. o
Input Range CH3 le K Measured Temperature Range (0 ko 1300 C)
Measire et 1
{
—(3) Sensor Correction Function Selection. ——————— 5. select "Normal Sensor Correction (One-point

Select the target channel a

Correction)" under "Sensor Correction Function

& Mormal Sensar Correction |
{0ne-poi ] : Mormal Sensor Correction (

" Sensor Two-point Correction | 2=nsor Two-paint Correctic Selection".

* Only Mormal Sensor Corr
CQEATCTT, QE4TCTTEW,

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

{

6. set "Sensor Correction Value" and click
=} Mormal Sensor Correction {(One-point Correction)

Sensor Correction Yalue I 0,50 -
(-50.00% ko 50.00%) Set kthe Correction Yalue

Set the Correction Value

Set the walue ko correct
by percentage to the input range.
- 50,00 ko 50.00%:

MELSOFT Series GX Works2

1] E Execute the Set the Correction Yalue,
L]

MELSOFT Series GX Works2 rz|

\ 1 ) Correction walue setting completed.

9. Toback up the correction value in EZPROM, click

Registration status is ‘Unregistered' after pressing Set the Correction Yalue and Fix the

Walue bukkon, .
Under the unregistered condition, setting walue will back ko the previous one after the Reqgister .

Following operation,
Flease press the Register button to register the correction value,
- PLC power is turned OFF,
- PLC is reset,

{

MELSOFT Series GX Works2
Correction value will be registered.
! Are Yol sUre you want ko conkinue?
Caution
Sensor correction value of parameter setting
has a priarity For Mormal Sensor Correction {One-point Carreckion)
If initial setking is set
in the parameter setting of Intelligent function module and execute the Following operation.

-Turn the power OFF->0N
-Reset the CPU module->Cancel the reset,

Mo

10. click

MELSOFT Series GX Works2

) 11. cClick

\ ) Carrection value registration completed.

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

{

FUELIsLET 12. Click .
Close

{

13. click

MELSOFT Series GX Works2

' Exit the sensor correction setting.
. Are you sure you wank ko conkinue?

14. To shift from the setting mode to the operation
MELSOFT Series GX Works2

] Setting mode,
- Do you want ko shift ko operation made?

mode, click |{

End

The value set in "Sensor correction value setting" on the "Parameter" window of GX Works2 has a priority over the correction
value obtained by step 8, if the initial settings are set on the "Parameter" window and the following operation is executed.

* Turn off and on the power.

* Reset the CPU module and cancel the reset.
To use the correction value obtained by step 8 after executing the above operation, correct the value set in "Sensor
correction value setting" on the "Parameter" window.
Before correcting the value, check the operation temporarily following the contents obtained by step 8.
For the setting in "Parameter”, refer to the following.

[ Z Page 306, Section 6.3
000 00000000000000000000000000000000000000000000600000060006000000
(b) How to execute normal sensor correction (one-point correction) (when using the

program)

Follow the instructions below.

1. Set Normal sensor correction (one-point correction) (0y) in Sensor correction function selection
(Un\G785). ((_5 Page 161, Section 3.4.2 (87))

2. Set the correction value in CHOI Sensor correction value setting (Un\G45, Un\G77, Un\G109,
Un\G141). ({_5 Page 115, Section 3.4.2 (21))
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(2) Sensor two-point correction function
With this function, the difference between the temperature process value (PV) and the actual temperature
between the two points selected in advance (a corrected offset value and a corrected gain value) is stored. Based
on this gradient, the difference between a sensor and the actual temperature is corrected.
Sensor two-point correction is performed in the setting mode (Setting/operation mode status (Xn1): off). In
addition, set CHO Stop mode setting (Un\G33, Un\G65, Un\G97, Un\G129) to Monitor (1).

CHLO Sensor two-point correction gain value

Temperature
(corrected value)
process Vf'“e (PV) (Un\G547, Un\G579, Un\G611, Un\G643)
After )
correction .
CHI Sensor two-point correction offset value E E
(corrected value) \\ , ' CHL Sensor two-point correction gain value

(Un\G545, Un\G577, Un\G609, Un\G641) B ~ R (measured value)

Before (Un\G546, Un\G578, Un\G610, Un\G642)

.
correction |

\ » Input temperature

CHO Sensor two-point correction offset value
(measured value)
(Un\G544, Un\G576, Un\G608, Un\G640)

uoIoUN UOND81I0Y JOSUSS L'
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(a) How to execute sensor two-point correction (when using GX Works2)

Set this function on the "Sensor Correction Function" window.

'S [Tool] => [Intelligent Function Module Tool] &> [Temperature Control Module]

2> [Sensor Correction Function...]

1.

Module Selection {Sensor Correction Fun

Module Selection

Skark 2% Address Module Type

o]

Cancel |

{

MELSOFT Series GX Works2 )
3
L]

Change the operation mode for the Following module to the setting mode.
Are you sure you wank ko conkinue?

0010 Q64 TCTTH

Caution

Control function will be stopped during setting mode.,

Syskem that has to keep the temperature will stop

and may exposed to unexpected temperature,

Flease check whether the system is not affected by the stop,
and then execute the sensor correction.

3.

MELSOFT Series GX Works2 [X]

...
\ 1 ) Switched ta setting mods.

{

-

Execute sensor correction.

Maonitoring Skatus —

Target Module I 0010:64TCTTH

(13 Target Channel  |CH1 -
=2} Module Current. St
CHz
Input Range CH3 le K Measured Temperature Range (0 o 1300 C)
” CH4
m A re =1

{
5.

=3} Sensor Correction Function Selection —_—
Select the target channel and er

Mormal Sensor Correction
{One-point Correckion) Mormal Sensor Correction {One-f

I Sensor Two-poink Correction Sensar Two-poink Correckion: Ex

* Only Mormal Sensor Correctior
CEATCTT, QE4TCTTEYW, QE4TC

—{#}Mormal Sensor, Correction (One-point Correction)

{
(To the next page)
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Select the module where sensor correction is

executed and click |:

Click |i”

Click

Select the channel where sensor correction is
executed under "Target Channel".

Select "Sensor Two-point Correction" under
"Sensor Correction Function Selection".



(From the previous page)

{

Measure
Temperature a0c
Walue (PY)

=3} Sensor Correction Function Selection —_—

=4 Sensor Two-poink Correckion
Correction Offset Yalue | 40
Correction Gain Yalue Gain Setting

MELSOFT Series GX Works2

': Execute the Offset Setting.,
L]

Flease press “fes' after setting
the appropriate correction offset value to the target channel,

MELSOFT Series GX Works2 [g|

.
W1 ) Offset setting completed.

Measure
Temperature Foc
Walue (PY)
=3} Sensor Correction Function Selection —_—

Carrection Gain Yalue 55

Settable temperature range:

MELSOFT Series GX Works2

': Execute the Gain Setting.
L]

Flease press “fes' after setting
the appropriate correction gain value to the target channel,

w o

(To the next page)
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6. Monitor "Measure Temperature Value (PV)" and

enter the corrected offset value.™

7. Setthe temperature process value (PV) to be input

under "Correction Offset Value”. Then click

Offset Settin

8. click

9. cClick|

10. Monitor "Measure Temperature Value (PV)" and

enter the corrected gain value.”

11. setthe temperature process value (PV) to be input
under "Correction Gain Value". Then click

Gain Setking .

12. Click

221
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(From the previous page)

{

13. click

MELSOFT Series GX Works2 [X]

.
1 ) (Gain setting completed.

i Fiz the Yalus
Condition2: Set the walue within the measured walue for both of 14' Click —l .

correction offset and gain value,

Flease press the ‘Fix the value' button to apply the walue to the correction
setting, Temperature process value (PY) is not corrected only by setting walue
for correction offset and gain value,

{

MELSOFT Series GX Works2
1 Fix the correction walue,
. Are you sure you wank ko conkinue?

wo |

15. click

16. click

MELSOFT Series GX Works2

.
\]?) Fixing the correction value complated.,

17. To back up the correction value in E2PROM, click
Registration status is ‘Unregistered' after pressing Set the Correction Yalue and Fix the

Walue button, )
Under the unregistered condition, setting value will back ko the previous one after the Register .

Following operation,
Flease press the Register button to register the correction value,
- PLC power is turned OFF,
- PLC is reset,

{
18. ciick
MELSOFT Series GX Works2
t Correction walue will be registered.

! Are you sure you wank bo continue?

Caution

Sensor correction value of parameter setting

has a priority Far Mormal Sensor Correction {One-paint Correction)

IF initial setting is set

in the parameter setting of Inteligent function module and execute the Following operation.

-Turn the power OFF- =00
-Reset the CPU module-»Cancel the reset,

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

{

19. click

MELSOFT Series GX Works2 rz|

\ 1 ) Correction walue registration completed.

{
HELISLET | 20. Click .

Close |

{

21. click

MELSOFT Series GX Works2

' Exit the sensor correction setting.
. Are you sure you wank ko conkinue?

22. To shift from the setting mode to the operation
MELSOFT Series GX Works2

] Setting mode,
. Do vou want ko shift bo operation mode?

mode, click

*1 Enter the value using devices such as a thermocouple, platinum resistance thermometer, and standard DC voltage
generator, or based on a general resistance value.

uoIoUN UOND81I0Y JOSUSS L'

223



(b) How to execute sensor two-point correction (when using the program)

Follow the instructions below.

( Setting start

)

12

Switch the module to the setting mode (turn off
Setting/operation mode instruction (Yn1)).

[C5 Page 58, Section 3.3.3 (1)

v

Set CHO Stop mode setting (Un\G33, Un\G65,
Un\G97, Un\G129) to Monitor (1).

[ Page 105, Section 3.4.2 (13)

v

Set Sensor correction function selection
(Un\G785) to Sensor two-point correction (1H).

[Z¥ Page 161, Section 3.4.2 (87)

7

Enter a correction offset value.*!

v

Set a temperature process value (PV) in CHO
Sensor two-point correction offset value
(corrected value) (Un\G545, Un\G577, Un\G609,
Un\G641).

[T 7 Page 144, Section 3.4.2 (59)

v

Set CHO Sensor two-point correction offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644) to Latch request (1).

[~z Page 146, Section 3.4.2 (62)

v

Check that CHO Sensor two-point correction
offset latch completion (Un\G549, Un\G581,
Un\G613, Un\G645) is Latch completed (1)."2

[ = Page 146, Section 3.4.2 (63)

v

Set CHO Sensor two-point correction offset
latch request (Un\G548, Un\G580, Un\G612,
Un\G644) to No request (0).

[ = Page 146, Section 3.4.2 (62)

7

Enter a correction gain value.*'

224

v

Set a temperature process value (PV) in CHO
Sensor two-point correction gain value
(corrected value) (Un\G547, Un\G579, Un\G611,
Un\G643).

[Tz Page 145, Section 3.4.2 (61)

v

Set CHO Sensor two-point correction gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to Latch request (1).

[ = Page 146, Section 3.4.2 (64)

v

Check that CHO Sensor two-point correction
gain latch completion (Un\G551, Un\G583,
Un\G615, Un\G647) is Latch completed (1)."

[Z Page 147, Section 3.4.2 (65)

v

Set CHO Sensor two-point correction gain
latch request (Un\G550, Un\G582, Un\G614,
Un\G646) to No request (0).

= Page 146, Section 3.4.2 (64)

v

Turn on Setting change instruction (YnB).
[~ Page 60, Section 3.3.3 (6)

v

Check that Setting change completion flag
(XnB) is on.
[z Page 56, Section 3.3.2 (9)

v

Turn off Setting change instruction (YnB).
[ Page 60, Section 3.3.3 (6)

v

Switch the module to the operation mode (turn
on Setting/operation mode instruction (Yn1)).

[ Page 58, Section 3.3.3 (1)

Is the ERR.LED off?

C End DY

Go back to 1 or 2.

*1 Enter the value using devices such as a thermocouple, platinum resistance thermometer, and standard DC voltage

generator, or based on a general resistance value.

*2 When the latch is completed, the temperature process value (PV) is stored in CHO Sensor two-point correction offset
value (measured value) (Un\G544, Un\G576, Un\G608, Un\G640). (_= Page 144, Section 3.4.2 (58))
*3 When the latch is completed, the temperature process value (PV) is stored in CHO Sensor two-point correction gain

value (measured value) (Un\G546, Un\G578, Un\G610, Un\G642). ([__5 Page 145, Section 3.4.2 (60))
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Point />

@ |[f a write data error (error code: O0OO7y) occurs during sensor two-point correction, correctly configure the setting for
sensor two-point correction again. (The value set for sensor two-point correction of when an error occurred is not written
in the Q64TCN.)

® To use the value set for sensor two-point correction even after the power is turned off and on or the CPU module is reset
and the reset is cancelled, back up the value with the following method.

« Turn off and on EZPROM backup instruction (Yn8). ((__= Page 59, Section 3.3.3 (4))

uoIoUN UOND81I0Y JOSUSS L'
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415 Auto-setting at Input Range Change

Common

When the input range is changed, using this function automatically changes related buffer memory data to prevent an
error outside the setting range. Set the function on the "Switch Setting" window.

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

[ Page 305, Section 6.2

The following is the setting timing.

Reflects an output signal and buffer After buffer memory values set automatically at the end
memory values when the processing of the processing by 500ms are changed, turn on and
starts by 500ms then off Setting change instruction (YnB).

CHO Input range
(Un\G32, Un\G64, Un\G96, Un\G128) Before change >< After change
’ ) ’ ON
Setting change instruction (YnB)
OFF | /' . -
Buffer memory set automaticall ‘
v y Usersetng X || Yalue changed
ON /
Setting change completion flag (XnB) N
OFF |7
Sampling cycle
500ms 500ms | 500ms
Reflect Reflect

—» Executed in a sequence program
---- % Executed by the Q64TCN

(1) Buffer memory automatically set
Refer to [ 5 Page 103, Section 3.4.2 (12) (d).
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4.16 Input/output (with Another Analog Module) Function

Input and output can be processed using other analog modules (such as an A/D converter module or D/A converter

module) in the system.

(1) Input
In general, a temperature control module uses the temperature measured through thermocouples or platinum
resistance thermometers connected to the module as a temperature process value (PV).
In the Q64TCN, the digital input value of current or voltage converted by other analog modules (such as an A/D
converter module) in the system can also be used as a temperature process value (PV).

(a) Setting method
Follow the procedure below.
1. Set a value within the range of 200 to 299 in CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128).
(_=Page 98, Section 3.4.2 (12))

2. store the value of another analog module (such as an A/D converter module) into CHO
Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692).

("= Page 152, Section 3.4.2 (70))

Point/’

@ If the second procedure above is executed ahead of the first procedure, a write data error (error code: OOO4y) occurs.

® When this function is used, the value in the following buffer memory area is used for the temperature process value (PV)
scaling function.
+ CHO Temperature process value (PV) for input with another analog module (Un\G689 to Un\G692)
For details on the temperature process value (PV) scaling function, refer to the following.

[~ 5 Page 200, Section 4.12

(2) Output
Instead of the transistor output from the temperature control module, analog output values from other analog
modules (such as a D/A converter module) can be used as the manipulated value (MV).

(a) Setting method
Follow the procedure below (for the standard control).
1. Set a value in Resolution of the manipulated value for output with another analog module
(Un\G181). ([__5 Page 136, Section 3.4.2 (48))
2. Store the value in CHOI Manipulated value (MV) for output with another analog module (Un\G177 to
Un\G180) into the buffer memory in other analog module (such as a D/A converter module).
(_5Page 135, Section 3.4.2 (47))

uonoun4 (sinpoly Bojeuy Jayjouy yim) indinoandul g

Point/’

® When the manipulated value (MV) is -5.0% to 0.0%, O is stored in Manipulated value (MV) for output with another analog
module. When the manipulated value (MV) is 100.0% to 105.0%, 4000/12000/16000/20000 is stored in Manipulated
value (MV) for output with another analog module.

® The manipulated value (MV) in a percentage value is stored into Manipulated value (MV) for output with another analog
module (digital output value) in real time.
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4.17 onN Delay Output Function

This function allows the user to set the delay (response/scan time delay) of transistor output. By setting a delay, and
monitoring the ON delay output flag and external output on the program, disconnection of external output can be
determined. The following figure is an example using the ON delay flag.

(Scan time delay)

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

CPUmodule| QB4TCN | Input module and ON delay output flag.

_ Sensor ON/OFF status
(Response delay) <

Transistor output

v

-

! External
— current
sensor

Heater

(1) Setting method

Set a value in the following buffer memory area.
« Transistor output monitor ON delay time setting (Un\G175) ((_> Page 134, Section 3.4.2 (45))
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4.18 Self-tuning Function

CHAPTER 4 FUNCTIONS

Standard

The Q64TCN constantly monitors the control state. When the control system is oscillatory, this function allows PID

constants to be automatically changed under the following situations such as:

« After the control has been just started

* When the set value (SV) is changed

» When the characteristics of a controlled object fluctuates

Unlike the auto tuning function, a normal control response waveform is monitored and PID constants are automatically
calculated and set. This allows an object to be controlled with the most suitable PID constants all the time without

disturbance.

(1) Differences between auto tuning and self-tuning

The following table lists the differences between auto tuning and self-tuning.

Item

Auto tuning

Self-tuning

PID constants
calculation

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

PID constants are calculated based on an oscillation
occurred under situations such as after the control
has been just started, the set value (SV) has been
changed, and when a control response is oscillatory.

Execution method

Turning off and on CHO Auto tuning instruction (Yn4 to
Yn7) starts auto tuning and changes PID constants
upon completion.

The Q64TCN constantly monitors the control
response. PID constants are calculated and changed
when the control response is slow.

Control response

PID constants are calculated based on the control
response of when the manipulated value (MV) is turned
on/off; therefore, the control may become unstable.

PID constants are calculated based on the control
response during temperature control; therefore, the
control is stable.

Calculation result

The optimum PID constants are calculated by one
tuning.

In the standard control, CHO Loop disconnection
detection judgment time (Un\G59, Un\G91, Un\G123,
Un\G155) is also calculated.

The optimum PID constants may not be obtained by
one tuning. CHO Loop disconnection detection
judgment time (Un\G59, Un\G91, Un\G123, Un\G155)
is not calculated.

PID constants setting
when the characteristics
of a controlled object
fluctuate

Users perform auto tuning again to change PID
constants.

The Q64TCN automatically changes PID constants.

Available control mode

The standard control and heating-cooling control

The standard control only
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(2) Starting ST and vibration ST

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

vibration ST.

« Starting ST: Self-tuning is performed immediately after the control is started or when the set value (SV) is
changed.

« Vibration ST: Self-tuning is performed when the control system in a stable state has become oscillatory due
to reasons such as disturbance.

Temperature process value (PV)
A

Starting ST ' ' Vibration ST '
————» P

» Time

(a) How to set starting ST
Select one of the following four setting values in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638,
Un\G670). (The default is Do not run the ST (0).) (_5 Page 148, Section 3.4.2 (68))
« Starting ST (PID constants only) (1)
« Starting ST (Simultaneous temperature rise parameter only) (2)
« Starting ST (PID constants and simultaneous temperature rise parameter) (3)
« Starting ST plus vibration ST (PID constants only) (4)

(b) How to set vibration ST

Set the following in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670). ({_ Page 148,
Section 3.4.2 (68))
 Starting ST plus vibration ST (PID constants only) (4)
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(3) Procedure for the self-tuning control

The following is the flow chart for the control.

( Self-tuning start )

Did the
temperature adjustment control start?
Or did the set value (SV)
change?

YES

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

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

The module is controlled based on the set
PID constants.

NO

Is the
temperature process value (PV)
changed out of the set
value (SV)?

Is the response erratic?

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

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

PID constants are calculated by self-tuning.

Response failed?
PID constants are calculated and changed by

The setting is changed to PID constants calculated by Selt-tuning,
self-tuning. l

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

le v

v

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

uonoung Buluni-yes gL'y

e
Iy

Temperature is controlled by the set PID constants.

l

C Self-tuning completion )
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(4) Operation with starting ST
This section explains the operation of when the temperature control is started or the set value (SV) is changed
(starting ST).
With starting ST, the module monitors the response waveform of the temperature process value (PV) of when the
temperature control is started or when the set value (SV) is changed. Then PID constants are automatically
corrected. The following table lists the operations of the module with starting ST.

Operation with starting ST

CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 0 (OFF). In addition,
CHO Auto tuning status (Xn4 to Xn7) is turned on.

2 Temperature is controlled using the PID constants set.

When a control response is poor, PID constants are calculated based on the response waveform and are set in
the buffer memory. In addition, CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is
turned 1 (ON). When a control response is good, CHLI PID auto-correction status (b0 of Un\G575, Un\G607,
Un\G639, Un\G671) remains 0 (OFF) and PID constants are not changed.

4 CHIO Auto tuning status (Xn4 to Xn7) is turned off.

Temperature process value (PV)
A

Set value (SV)

Control start

.

» Time

Response measurement/evaluation

»
>

A

Self-tuning in execution

A

ON
CHOAuto tuning status OFF 1 >
(Xn4 to Xn7) . 4
ON';
CHO PID auto-correction status ) U ———

(b0 of Un\G575, Un\G607, OFF (Only when PID constants were changed) —,
Un\G639, Un\G671)

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

----- » Executed by the Q64TCN
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(a) Conditions for starting ST
Starting ST is executed under the following conditions:

» When the setting mode is shifted to the operation mode (Setting/operation mode instruction (Yn1) is
turned off and on) the first time after the power is turned off and on or after the CPU module is reset and
the reset is cancelled

* When the setting mode is shifted to the operation mode the second time or later after the power is turned
off and on or after the CPU module is reset and the reset is cancelled (only when the temperature process
value (PV) has been stable for two minutes or longer before the mode is shifted)

* When the set value (SV) is changed (only when the temperature process value (PV) before the set value
(SV) change has been stable for two minutes or longer

Point />

If the starting ST is started when the temperature process value (PV) is not stable, incorrect PID constants may be
determined. Execute the starting ST after the temperature process value (PV) has been stable for two minutes or longer.
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(5) Operation with vibration ST

This section explains the operation of when a control response is oscillatory (vibration ST).

With vibration ST, PID constants are automatically corrected to settle a vibration when a control response
becomes oscillatory due to reasons such as the change in the characteristic of a controlled object and conditions
for operation.

The following table lists the operations of the module with vibration ST. (The listed operations are those under the
state where temperature is being controlled with the PID constants set.)

Operation with vibration ST

CHO PID auto-correction status (b0 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 0 (OFF). In addition,
CHO Auto tuning status (Xn4 to Xn7) is turned on.

2 PID constants are calculated based on a response waveform.

PID constants are set in the buffer memory and CHI PID auto-correction status (b0 of Un\G575, Un\G607,
Un\G639, Un\G671) is turned 1 (ON).

4 CHI Auto tuning status (Xn4 to Xn7) is turned off.

Temperature process value (PV)
A

Set value (SV) /\ /\ A /\ f ~

Oscillation detected PID constants calculated

j » Time
P Response measured o
5 Self-tuning in execution i ‘E
ON : |
CHO Auto tuning status 3 2 o
(Xn4 to Xn7) OFF y I
i ) ! ON: !
CHO PID auto-correction status Depends on previous K AT
(b0 of Un\G575, Un\G607, execution result 4 OFF '
Un\G639, Un\G671) i '
PID constants Before change >< : After change

----- » Executed by the Q64TCN

(a) Conditions for vibration ST

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

(b) Precautions
If vibration ST is executed on the following objects, incorrect PID constants may be determined:
» Controlled objects where a disturbance periodically occurs
» Controlled objects with strong mutual interference
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(6) Conditions where self-tuning is not executed

This section explains the conditions where self-tuning is not executed.

(a) The control method is not the PID control method

When the control method is one of the four methods other than the PID control (two-position control, P control,
PI1 control, PD control), self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575,
Un\G607, Un\G639, Un\G671) turns 1 (ON).

When all PID constants of target channels turn to a value other than 0, self-tuning is enabled.

Temperature process value (PV)

SAvaRvassw

Oscillation detected

' Time
Self-tuning disabled : Self-tuning in execution
CHO Proportional band (P) setting L Setting = 0
(Un\G35, Un\G67, Un\G99, Un\G131) Setting =0 g -
CHO Integral time (1) setting N Settin ¢ 0
(Un\G36, Un\G68, Un\G100, Un\G132) _ Scting =0 97
CHO Derivative time (D) setting Setting = 0 Setti 0
(Un\G37, UN\G69, Un\G101, Un\G133) eting ; oetling # >
! oo
i %)
ON : o}
CHO Self-tuning disable status OFF g’
(b8 of Un\G575, Un\G607, Un\G639, Un\G671) v E
ON : g
CHLI PID auto-correction status (Depends on previous execution result) 2
(b0 of Un\G575, Un\G607, Un\G639, Un\G671) P P v OFF S

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

(c) The lower limit output limiter value is lower than the manipulated value (MV) and the
manipulated value (MV) is lower than the upper limit output limiter value when the
temperature control is started and the set value (SV) is changed

The starting ST does not start. However, self-tuning is enabled at the time of when a control response becomes
oscillatory under the following setting.
+ CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) is set to Starting ST plus vibration ST

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

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

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

Un\G140) is not 0 ([~ Page 114, Section 3.4.2 (20))
Self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639,
Un\G671) turns 1 (ON).

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

(-—Page 119, Section 3.4.2 (26))
Self-tuning is not executed. In addition, CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639,
Un\G671) turns 1 (ON).

(g) Values other than 0 (0.0%) have been set for the setting change rate limiter
(—5"Page 121, Section 3.4.2 (28))

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

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

236

(h) The heating-cooling control has been selected for the control mode ([_Page 305,
Section 6.2)

The self-tuning is not executed.

(7) Discontinuation of self-tuning
The following operation during self-tuning discontinues the self-tuning operation.
» The setting in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) has been changed to Do
not run the ST (0).
The self-tuning operation in process is discontinued and self-tuning is not performed anymore after that. (An error
does not occur.)
Whether self-tuning is being executed can be checked in CHO Auto tuning status (Xn4 to Xn7). ((_5Page 54,
Section 3.3.2 (5))
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(8) Conditions where self-tuning does not complete due to errors
Under the following conditions, self-tuning does not complete due to errors. In addition, at this abnormal
termination, CHO Self-tuning error (b10 of Un\G575, Un\G607, Un\G639, Un\G671) turns 1 (ON).
* When 6000 seconds (1 hour 40 minutes) or more have elapsed from the start of self-tuning
* When the change rate of the process value (PV) during self-tuning is less than 1.125°C/minute
* When CHO Temperature process value (PV) (Un\G9 to Un\G12) is outside the temperature measurement
range ([_ > Page 89, Section 3.4.2 (3))
* When the manipulated value (MV) does not reach the upper limit output limiter value or lower limit output
limiter value before the measurement is completed and necessary measurement data is not obtained

* When the temperature process value (PV) that is supposed to rise drops by 1°C (°F) or more after self-

tuning is started with the starting ST

* When the temperature process value (PV) that is supposed to drop rises by 1°C (°F) or more after self-
tuning is started with the starting ST

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

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Set value (SV) setting™ Un\G34 Un\G66 Un\G98 Un\G130 Page 106, Section 3.4.2 (14)

CHO Proportional band (P) setting Un\G35 uUn\G67 Un\G99 Un\G131 Page 107, Section 3.4.2 (15)

CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 109, Section 3.4.2 (16)

CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 uUn\G133 Page 109, Section 3.4.2 (17)

CHO Upper limit output limiter Un\G42 Un\G74 uUn\G106 Un\G138

CHIO Lower limit output limiter Un\G43 Un\G75 Un\G107 Unciss | coe? Section 3.4.2 (19)

CHO Output variation limiter setting uUn\G44 Un\G76 Un\G108 Un\G140 Page 114, Section 3.4.2 (20)

CHO Sensor correction value setting Un\G45 uUn\G77 Un\G109 Un\G141 Page 115, Section 3.4.2 (21) i
CHO Control output cycle setting Un\G47 Un\G79 Un\G111 un\G143 Page 116, Section 3.4.2 (23) g
CHO Primary delay digital filter setting Un\G48 Un\G80 Un\G112 Un\G144 Page 117, Section 3.4.2 (24) %
CHO AUTO/MAN mode shift Un\G50 Un\G82 Un\G114 Un\G146 Page 119, Section 3.4.2 (26) g-
Sh'lfgz‘i:'tzg’lIrcnh:e"f’:e:t:e'r'z::z/ﬁ::)'”g Un\G52 Un\G84 Un\G116 UnMG148 | Page 121, Section 3.4.2 (28) g
CHO Forward/reverse action setting uUn\G54 Un\G86 Un\G118 uUn\G150 Page 123, Section 3.4.2 (30) 3
CHO Unused channel setting Un\G61 Un\G93 un\G125 un\G157 Page 128, Section 3.4.2 (35)

CHLI Setting change rate limiter Un\G564 Un\G596 Un\G628 UNG660 | Page 121, Section 3.4.2 (28)

(temperature drop)

*1 Only during starting
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(9) Precautions

» Before starting the temperature control using the Q64TCN, power on a controlled object such as a heater. If
the temperature control is started with a heater powered off, PID constants are calculated based on a
response that differs from the original characteristics using self-tuning.

Temperature process value (PV)
A

Set value (SV)

Original response

1
1

'

'

1

=i
=
'

'

'

'

Response of when a heater is powered on

after the Q64TCN starts temperature control
Control start

\ » Time

Heater powered ON

» Do not use the self-tuning function for controlled objects where a great disturbance (uncontrollable
disturbance) occurs periodically. Doing so may cause improper PID constants to be determined by self-
tuning. If the function is used for such objects, improper PID constants are set and the response for the set
value (SV) change or disturbance becomes slow.

El Temperature control for an injection mold, temperature control for a hot plate for a semiconductor
manufacturing equipment
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CHAPTER 4 FUNCTIONS

4.19 Peak Current Suppression Function

Standard

The upper limit output limiter value for each channel is changed automatically and the peak current is suppressed by

dividing timing for transistor outputs using this function. The timing can be divided into two to four intervals.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is not used

20s

v

Since all the transistor outputs used
turn on at the same time, the peak
current becomes high.

CH1
Transistor
output

CH2
Transistor
output

CH3
Transistor
output

CH4
Transistor
output

Peak current

When the peak current suppression
control function is used

Setting the transistor outputs to
different ON timings can reduce
the peak current to that of one

transistor output.

I
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(1) The number of timing divided and upper limit output limiter
Set the number of timing to be divided (setting in Peak current suppression control group setting (Un\G784) in the
setting mode (Setting/operation mode status (Xn1): off). The setting is enabled by turning off, on, and off Setting
change instruction (YnB). At the time when the setting is enabled, the following buffer memory area is
automatically set according to the number of timing divided.
« CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)([__Page 112, Section 3.4.2 (19))
The following table lists the setting details.

The no. of timing divided CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
2 500(50.0%)
3 333(33.3%)
4 250(25.0%)

The following buffer memory area is set to 0.
« CHO Lower limit output limiter (Un\G43, Un\G75, Un\G107, Un\G139) ([ Page 112, Section 3.4.2 (19))

Point/

When using this function, set the control output cycles for target channels to the same value. Even if the following buffer
memory area setting is different by each channel, an error does not occur.
+ CHO Control output cycle setting (Un\G47, Un\G79, Un\G111, Un\G143) ([__3  Page 116, Section 3.4.2 (23))

The module operates according to the value (%) of CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138)
automatically set when this function is used.

El Timing chart of when timing is divided into four timing

ON

Setting/operation mode instruction (Yn1) } OFF )Vf
ON : :
Setting/operation mode status (Xn1) ;I OFF 4

Peak current suppression control 0000H % 43211
group setting (Un\G784)

ON
Setting change instruction (YnB) OFF | .

CHO Upper output limiter 0 S Ziot(%-ot%) e ! (Change the automatically-
(Un\G42, Un\G74, Un\G106, Un\G138) N “tp(’r?r‘,?,;c ! caloulated result if needed.)

N
~

Sel v
S-ao S

Setting change completion flag (XnB) OFF

—» Executed in a sequence program
----- +» Executed by the Q64TCN
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(2) Examples of dividing timing

(a) Four timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 2
Example 1
CH3 Group 3
CH4 Group 4
CH1 Group 1
CH2 Group 2
Example 2
CH3 Not divided
CH4 Group 4

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

. o1l 2 5 , 4 Divided into Group 1 Group 2 Group 3 Group 4
xample 4 groups R N N
0100 0011 0010 0001 25% 25% 25% 25%
CH4 CH3 CH2 CH1 CH1 CH2 CH3 CH4
Example 2 | 4 0 2 1 |H Divided into Group 1 Group 2 Group 3 Group 4
4 groups
0100 0000 0010 0001 < >t >t >t »
CH4 CH3 CH2 CH1 25% 25% 25% 25%
T CH1 CH2 CH4

o .
Whether the transistor output is executed or not 100% (In case ofgerguIt value applied)
can be selected by CH3 Unused channel setting (Un\G125).

[ > Page 128, Section 3.4.2 (35)

In Example 2, the maximum number of groups is four; therefore, timing is divided into four timing. Because no
channel is set for Group 3, no channel starts transistor output at the timing for Group 3.
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(b) Three timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 2
Example 1
CH3 Group 2
CH4 Group 3
CH1 Group 1
CH2 Group 2
Example 2
CH3 Group 3
CH4 Not divided

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter
(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

c w1l a2 ) T Divided into Group 1 Group 2 Group 3
xample 3 groups |, o A R
0011 0010 0010 0001 33.3% 33.3% 33.3%
CH4 CH3 CH2 CH1 CH1 CH2, CH3 CH4
Example 2 | 0 3 2 1 |H Divided into Group 1 Group 2 Group 3
3 groups
0000 0011 0010 0001 < bt »t »
CH4 CH3 CH2 CH1 33.3% 33.3% 33.3%
T CH1 CH2 CH3

100% (In case of default value applied)

Whether the transistor output is executed or not CH4

can be selected by CH4 Unused channel setting (Un\G157).
[~ Page 128, Section 3.4.2 (35)
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(c) Two timing

The following table shows two examples.

Example Channel Group
CH1 Group 1
CH2 Group 1
Example 1
CH3 Group 2
CH4 Group 2
CH1 Group 1
CH2 Group 2
Example 2
CH3 Not divided
CH4 Not divided

The following shows the relationship between groups and the values (%) of CHO Upper limit output limiter

(Un\G42, Un\G74, Un\G106, Un\G138).

Peak current suppression control group setting (Un\G784)

1 2
Earmoe 1] 2 121 11 1 |u Divided into Group Group
xample 2 groups |, o
0010 0010 0001 0001 50% 50%
CH4 CH3 CH2 CH1 CH1, CH2 CH3, CH4
Example2| 0 | 0 | 2 | 1 |H Divided into Group 1 Group 2
0000 0000 0010 0001 2 groups | o7l > o7 >
H4 CH3 CH2 CH1 ° o
c CT?’ cHz © CH1 CH2
) 100% (In case of default value applied) .
Whether the transistor output is executed or CH3
not can be selected by CH3 Unused channel «
setting (Un\G125) or CH4 Unused channel 100% (In case of default value applied)
setting (Un\G157). CH4

[ 7 Page 128, Section 3.4.2 (35)

(3) Setting method

Set the timing in Peak current suppression control group setting (Un\G784).
For the setting, refer to the following.

[ 5 Page 160, Section 3.4.2 (86)
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4.20 simultaneous Temperature Rise Function

Standard

This function allows several loops to reach the set value (SV) at the same time. Simultaneous temperature rise can be
performed on up to two groups separately by setting a group of the channels where temperature rises at the same
time. This function is effective for controlled objects where the temperature rise should complete at the same time.
Aligning the time for temperature rise completion enables an even control of temperature without partial burning or
partial heat expansion. In addition, the channel reaching the set value (SV) first does not need to be kept warm at the
set value (SV) until the last channel reaches, leading to energy saving.

El The simultaneous temperature rise function used and not used in CH1

Temperature
process value (PV)

Useless energy

r

CH1 Set value (SV)

——

CH2 Set value (SV)

CH3 Set value (SV)

CH4 Set value (SV)

1

| e
7

|

:

I

|

I

|

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

— — — - No simultaneous temperature rise

Simultaneous temperature rise
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CHAPTER 4 FUNCTIONS

(1) Operation of the simultaneous temperature rise function

The channel with the temperature rise reaching the set value (SV) last among channels satisfying the condition
for start-up in the same group is used as a standard when the simultaneous temperature rise function is started
up. The temperature of other channels rises following the temperature of the standard channel. The standard
channel is determined based on the simultaneous temperature rise parameter and the deviation (E).

El When all channels are selected for Group 1

Temperature process value (PV)
A

Matches temperature rise
completion time

CHA1 Set value (SV)

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

iTemperature rise start Arrival point Time

ON

Setting/operation opp -
mode instruction (Yn1) ———————

~
1
| ’
[t
.47

CHO Simultaneous i

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

----- > Executed by the Q64TCN

*1 This becomes Simultaneous temperature rise in process (1) when the temperature rise starts; however, it becomes
Simultaneous temperature rise not in process (0) before the temperature rise starts.

uonoun4 asry ainjesedwa] snosueyNWIS 0Z'v
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El When channels are divided as following:
* CH1 and CH2: Group 1
* CH3 and CH4: Group 2

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

CH1 Set value (SV) f--------------mmmmmmmmmmmmee o —

CH2 Setvalue (SV) [--===========mmmmmmmmm e fmmm oo oo

CH3 Set value (SV)

CH4 Set value (SV)

Temperature rise start Group 1

arrival point

Group 2 Time
arrival point

Setting/operation opf
mode instruction (Yn1)
CH1 Simultaneous temperature
rise status (Un\G734)"! and
CH2 Simultaneous temperature
rise status (Un\G750)"1

|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
!

X

CH3 Simultaneous temperature
rise status (Un\G766)"! and
CH4 Simultaneous temperature
rise status (Un\G782)"1

S

*1 They become Simultaneous temperature rise in process (1) when the temperature rise starts; however, they become
Simultaneous temperature rise not in process (0) before the temperature rise starts.

® When the operation mode is changed to the setting mode (Setting/operation mode instruction (Yn1) is turned on and off)
during simultaneous temperature rise, the control is stopped. In addition, CHO Simultaneous temperature rise status
(Un\G734, Un\G750, Un\G766, Un\G782) changes from Simultaneous temperature rise in process (1) to Simultaneous
temperature rise not in process (0). (An error does not occur.)

® WWhen the simultaneous temperature rise function is executed, the setting change rate limiter cannot be used.
("= Page 121, Section 3.4.2 (28))
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(2) Conditions for the simultaneous temperature rise function
The simultaneous temperature rise function can be executed when all the following conditions are satisfied:
* When the control is started
* When the set value (SV) is larger than the temperature process value (PV)
* When the standard control is selected on Switch Setting (not executed in the heating-cooling control)
(I__=Page 305, Section 6.2)
* When the simultaneous temperature rise parameter has been determined (or has been set) and is not 0 (the
default value)
When the following buffer memory area setting is less than 100%, reaching time may vary.
« CHO Upper limit output limiter (Un\G42, Un\G74, Un\G106, Un\G138) ([__5 Page 112, Section 3.4.2 (19))

(3) Setting method (dividing channels into groups)
Set the groups in the following buffer memory area.

« CHO Simultaneous temperature rise group setting (Un\G730, Un\G746, Un\G762, Un\G778) ((__Page
156, Section 3.4.2 (80))

(4) Simultaneous temperature rise parameter

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

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Simultaneous temperature rise
) P Un\G731 uUn\G747 Un\G763 Un\G779 Page 156, Section 3.4.2 (81)
gradient data
CHO Simultaneous temperature rise .
Un\G732 Un\G748 Un\G764 Un\G780 Page 157, Section 3.4.2 (82)

dead time

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

(a) Automatic calculation
The simultaneous temperature rise parameter can be automatically calculated using the following two
methods:
- Simultaneous temperature rise AT ([__ 5 Page 248, Section 4.20 (5))

- Simultaneous temperature rise parameter setting using self-tuning ((_Page 251, Section 4.20 (6))

Point/

If the setting in Peak current suppression control group setting (Un\G784) is changed after the simultaneous temperature
rise parameter is calculated, the intended control may not be performed. If so, calculate the simultaneous temperature rise
parameter again.

For details on the peak current suppression function, refer to the following.

[T 7 Page 239, Section 4.19

uonoun4 asry ainjesedwa] snosueyNWIS 0Z'v
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(5) Simultaneous temperature rise AT
PID constants and the simultaneous temperature rise parameter are calculated. The waveform upon execution is
the same as that for the auto tuning function.
For details on the auto tuning function, refer to the following.

[ Page 182, Section 4.6

(a) How to execute the simultaneous temperature rise AT function

Follow the instructions below.

1. During the setting mode (Setting/operation mode status (Xn1): off, set CHO Simultaneous
temperature rise AT mode selection (Un\G733, Un\G749, Un\G765, Un\G781) to Auto tuning for
simultaneous temperature rise (1). ((_3 Page 157, Section 3.4.2 (83))

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

3. Set the module to the operation mode (turn off and on Setting/operation mode instruction (Yn1).

(b) Operation with the simultaneous temperature rise AT function

After the procedure described on [_ 5~ Page 248, Section 4.20 (5) (a) is executed, the Q64TCN operates as
following.

Operation of the Q64TCN

CHO Auto tuning status (Xn4 to Xn7) is turned on. Then normal auto tuning is performed and the simultaneous
temperature rise parameter is calculated.

The calculated value is stored in the buffer memory when the simultaneous temperature rise parameter is normally
calculated. In addition, CHO AT simultaneous temperature rise parameter calculation completion (b0 of Un\G573,
Un\G605, Un\G637, Un\G669) is turned 1 (ON). After auto-tuning is completed, CHO Auto tuning status (Xn4 to
Xn7) is turned off and the module is shifted to the PID control.

ON

CHO Auto tuning instruction
(Yn4 to Yn7) 4|OFF }

1
1

+ ON

'

CHOI Auto tuning status '
(Xn4 to Xn7) JOFF > sad

\ '
' '

1 v
! '

Control status p|p control‘AX Auto tuning >< PID control

CHO Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) L
and /0 ,>< Calculated

CHO Simultaneous temperature rise dead time value
(Un\G732, Un\G748, Un\G764, Un\G780)
. ON

CHOAT simultaneous temperature rise parameter OFF \\,

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

—» Executed in a sequence program
fffff » Executed by the Q64TCN
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(c) Condition for the simultaneous temperature rise AT
The simultaneous temperature rise parameter is calculated when all the following conditions are satisfied after
the procedure described on [ 7~ Page 248, Section 4.20 (5) (a)is executed:
* When the module is in the PID control (all of the proportional band (P), integral time (I), and derivative time

(D) are not 0)

* When the temperature process value (PV) has been stable for two minutes or longer just before the
simultaneous temperature rise AT is executed.

* When the temperature process value (PV) is within the temperature measurement range just before the
simultaneous temperature rise AT is executed. If the temperature process value (PV) goes outside the range
after the simultaneous temperature rise AT is executed, the auto tuning ends in fail. For the operation of the
QB64TCN in that situation, refer to [ = Page 192, Section 4.6 (8) (b).

» When CHO Output variation limiter setting (Un\G44, Un\G76, Un\G108, Un\G140) is set to 0. ((_= Page
114, Section 3.4.2 (20))

If all the conditions described above are not satisfied, the simultaneous temperature rise parameter is not

calculated. Only PID constants are calculated.

The following shows how the Q64TCN operates when the simultaneous temperature rise AT has not been

executed.
ON
CHO Auto tuning instruction OFF
(Yn4 to Yn7) ;
:‘ ON
CHOAuto tuning status X
(Xn4 to Xn7) M ) pad
Control status pp control\‘x\ Auto tuning >< PID control
CHO Simultaneous temperature rise \/' ON
AT disable status FF Y A
(b2 of Un\G573, Un\G605, Un\G637, Un\G669) S

—>» Executed in a sequence program
***** ¥ Executed by the Q64TCN

The Q64TCN turns CHO Simultaneous temperature rise AT disable status (b2 of Un\G573, Un\G605,
Un\G637, Un\G669) to 1 (ON). With CHO Auto tuning status (Xn4 to Xn7) on, the module performs the same
processing as normal auto tuning.
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(d) When the simultaneous temperature rise parameter cannot be calculated
The simultaneous temperature rise parameter cannot be calculated under the following conditions:

* When the maximum gradient is not determined

* When the saturation time for output is short
The Q64TCN turns CHO AT simultaneous temperature rise parameter calculation error status (b1 of Un\G573,

Un\G605, Un\G637, Un\G669) to 1 (ON).

ON

CHOAuto tuning instruction o
(Yn4 to Yn7) _,FF }
/' ON

CHOI Auto tuning status '
(Xn4 to Xn7) ;,OFF ad

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

CHO Simultaneous temperature rise gradient data

(Un\G731, Un\G747, Un\G763, Un\G779) :
and 0 /

CHO Simultaneous temperature rise dead time
(Un\G732, Un\G748, Un\G764, Un\G780)
D ON

FF ‘|

CHO AT simultaneous temperature rise parameter o
calculation error status

(b1 of Un\G573, Un\G605, Un\G637, Un\G669)

—» Executed in a sequence program
----- -+ Executed by the Q64TCN
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(6) The simultaneous temperature rise parameter setting using self-tuning

The control response at the time of temperature rise is constantly monitored during self-tuning and the
simultaneous temperature rise parameter is calculated based on the characteristics of a controlled object.
For details on the self-tuning function, refer to the following.

[C 5 Page 229, Section 4.18

(a) Operation with the simultaneous temperature rise parameter setting using self-
tuning
The Q64TCN operates as following.

Operation of the Q64TCN

When self-tuning is normally started up, CHO Auto tuning status (Xn4 to Xn7) is turned on and the simultaneous
temperature rise parameter is calculated.

The calculated value is stored in the buffer memory when the simultaneous temperature rise parameter is normally
calculated. Then CHO Simultaneous temperature rise parameter correction status (b1 of Un\G575, Un\G607,
Un\G639, Un\G671) is turned 1 (ON), CHO Auto tuning status (Xn4 to Xn7) is turned off, and the module is shifted
to the PID control.

ON
CHOAuto tuning status
(Xn4 to Xn7) MF | 'I—
Control status p|p control >< Self-tuning >< PID control

CHO Simultaneous temperature rise gradient data
(Un\G731, Un\G747, Un\G763, Un\G779) and
CHO Simultaneous temperature rise dead time
(Un\G732, Un\G748, Un\G764, Un\G780)

' ~“a\/Calculated
:0 value

CHO Simultaneous temperature rise parameter ON
correction status OFF ‘I
(b1 of Un\G575, Un\G607, Un\G639, Un\G671) !
Temperature control start, set value (SV) change or
oscillation detected

77777 + Executed by the Q64TCN
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(b) Condition for the simultaneous temperature rise parameter setting using self-tuning
The condition is the same as that for the starting ST. ({_ 5 Page 233, Section 4.18 (4) (a))
When the self-tuning cannot be started up, the Q64TCN operates as following with the PID control continued:
» CHO Self-tuning disable status (b8 of Un\G575, Un\G607, Un\G639, Un\G671) is turned 1 (ON).
The following shows how the Q64TCN operates when self-tuning is not executed.

CHOAuto tuning status
(Xn4 to Xn7)

Control status <PID control

ON

CHOSelf-tuning disable status
(b8 of Un\G575, Un\G607, Un\G639, Un\G671) OFF |

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

(c) When the simultaneous temperature rise parameter cannot be calculated
The simultaneous temperature rise parameter cannot be calculated under the following conditions:
* When the maximum gradient is not determined
* When the saturation time for output is short
The Q64TCN turns CHO Simultaneous temperature rise parameter error status (b9 of Un\G575, Un\G607,
Un\G639, Un\G671) to 1 (ON).

ON
CHO Auto tuning status
(Xn4 to Xn7) 4|0FF I 'I_
Control status pjp contrbl\§< Self-tuning >< PID control

CHO Simultaneous temperature rise gradient data i

(Un\G731, Un\G747, Un\G763, Un\G779) and i

CHO Simultaneous temperature rise dead time i
(Un\G732, Un\G748, Un\G764, Un\G780) : )

CHO Simultaneous temperature rise parameter
error status OFF
(b9 of Un\G575, Un\G607, Un\G639, Un\G671)

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

----- ¥ Executed by the Q64TCN

Point />

To restore CHO Simultaneous temperature rise parameter error status (b9 of Un\G575, Un\G607, Un\G639, Un\G671) to 0
(OFF), set the following:

+ Set CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670) to Do not run the ST (0).
To calculate the simultaneous temperature rise parameter, execute self-tuning again after the temperature has dropped.
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(d) Stopping of calculation for the simultaneous temperature rise parameter
Some characteristics of a controlled object do not lead to the optimum simultaneous temperature rise
parameter. In addition, an abnormal termination of self-tuning causes the temperature control module to stop
the calculation processing. For the conditions of an abnormal termination of self-tuning, refer to the following.

[ = Page 237, Section 4.18 (8)

(e) How to set the simultaneous temperature rise parameter using self-tuning
Select one of the following setting values in CHO Self-tuning setting (Un\G574, Un\G606, Un\G638, Un\G670).

(I—="Page 148, Section 3.4.2 (68))

« Starting ST (Simultaneous temperature rise parameter only*1) (2)

« Starting ST (PID constants and simultaneous temperature rise parameter”) (3)

uonoun4 asry ainjesedwa] snosueyNWIS 0Z'v
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(7) Operation when the simultaneous temperature rise parameter is calculated
with self-tuning and auto tuning

(a) When the simultaneous temperature rise AT is started before the simultaneous
temperature rise parameter is calculated with self-tuning

The simultaneous temperature rise parameter is not calculated neither with self-tuning nor auto tuning. PID

constants are changed.

Temperature 4

process value
(PV)

Setting/operation mode status
(Xn1)

CHO Auto tuning status
(Xn4 to Xn7)

CHO Auto tuning instruction
(Yn4 to Yn7)

Auto tuning waveform

Maximum gradient

T

Simultaneous temperature rise
parameter calculation timing
by self-tuning

»

Dead time

Self-tuning start
'ON

Time'
Simultaneous
temperature rise AT start

OFF
'ON

OFF

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

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

CHO Simultaneous temperature
rise parameter error status

(b9 of Un\G575, Un\G607,
Un\G639, Un\G671)

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

OFF

OFF

(U

OFF

U

OFF

CHO Self-tuning flag

n\G575, Un\G607,
n\G639, Un\G671)

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,

Un\G637, Un\G669)

CHO Simultaneous temperature

rise parameter calculation error status
(b1 of Un\G573, Un\G605,

Un\G637, Un\G669)
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OFF

OFF

>

ON (

e A

CHO AT simultaneous
temperature rise parameter

calculation flag
Un\G573, Un\G605,
Un\G637, Un\G669)
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(b) When the simultaneous temperature rise AT is started after the simultaneous
temperature rise parameter is calculated with self-tuning

The simultaneous temperature rise parameter calculated with self-tuning is effective. Then PID constants are
changed with auto tuning.

A

Temperature Auto tuning waveform
process value ) )
(PV) Maximum gradient
i Simultaneous temperature rise
i parameter calculation timing
; by self-tuning
Dead time : Time
Simultaneous
Self-tuning start temperature rise AT start
ON E
Setting/operation mode status 0
(xn1) OFF | :
10N 5
CHO Auto tuning status E
(Xn4 to xn7) OFF :

ON

CHO Auto tuning instruction

(Yn4 to Yn7) OFF

L
L

CHO PID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, un\Ge71) OFF

CHO Simultaneous temperature

rise parameter correction status

(b1 of Un\G575, Un\G607,
Un\G639, Un\Ge71) OFF

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

|

CHO Simultaneous temperature

rise parameter error status

(b9 of Un\G575, Un\G607,
un\G639, unge71) OFF

uonoun4 asry ainjesedwa] snosueyNWIS 0Z'v

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
umGse39, unae71) OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,

Un\G637, Un\Geeg) OFF

CHO AT simultaneous
temperature rise parameter
calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

e

CHO Simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,

Un\G637, Un\Ge69) OFF

ON
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(c) When CHO Auto tuning instruction (Yn4 to Yn7) is turned off and on in the setting

mode and the module is shifted to the operation mode

After the module is shifted to the operation mode (Setting/operation mode instruction (Yn1) is turned off and

on), the simultaneous temperature rise parameter and PID constants are changed with auto tuning.

Temperature 4

process value
(PV)

Setting/operation mode status
(Xn1)

CHO Auto tuning status
(Xn4 to Xn7)

CHO Auto tuning instruction
(Yn4 to Yn7)

Maximum gradi

ent

Auto tuning waveform

Dead time
Simultaneous
temperature rise AT start

'ON
OFF

OFF

ON

Time

o
b4

OFF

a7

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

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

CHO Simultaneous temperature
rise parameter error status

(b9 of Un\G575, Un\G607,
Un\G639, Un\G671)

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

OFF

OFF

CHO Self-tuning flag

OFF

(Un\G575, Un\G607,
© Un\G639, Un\G671)

OFF

CHO AT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,

Un\G637, Un\G669)

CHO Simultaneous temperature

rise parameter calculation error status
(b1 of Un\G573, Un\G605,

Un\G637, Un\G669)
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OFF

e

OFF

CHO AT simultaneous
temperature rise parameter
calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

e e T
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(d) When auto tuning is started with the temperature process value (PV) within the

stable judgment width (1°C (°F)) after the setting mode is changed to the operation
mode

Until the temperature process value (PV) goes outside the stable judgment width (1°C ( °F)), the data
measured after the module is shifted to the operation mode (Setting/operation mode instruction (Yn1) is turned
off and on) can be used. Therefore, the simultaneous temperature rise parameter can be calculated with auto
tuning.

Temperature 4

process value
(PV)

Auto tuning waveform

Maximum gradient

Dead time Time
Simultaneous

Self-tuning start /temperature rise

- AT start
'ON !
Setting/operation mode status |
xn1) OFF 0
CHOAuto tuning status E
(Xn4 to xn7) OFF !
. 1ON
CHOAuto tuning instruction '
(Yn4toyn7) OFF

CHOPID auto-correction status
(b0 of Un\G575, Un\G607,
Un\G639, Un\ge71) OFF

CHIO Simultaneous temperature
rise parameter correction status
(b1 of Un\G575, Un\G607,

CHO Self-tuning fi
Un\G639, unce71) OFF elf-tuning flag

(Un\G575, Un\G607,
¢ Un\G639, Un\G671)

uonoun4 asry ainjesedwa] snosueyNWIS 0Z'v

CHO Simultaneous temperature

rise parameter error status

(b9 of Un\G575, Un\G607,
unG639, umae71) OFF

CHO Self-tuning error
(b10 of Un\G575, Un\G607,
umGe39, umae71) OFF

CHOAT simultaneous temperature
rise parameter calculation completion
(b0 of Un\G573, Un\G605,

Un\G637, Un\G669) OFF

CHO AT simultaneous
temperature rise parameter
calculation flag
(Un\G573, Un\G605,
Un\G637, Un\G669)

CHO Simultaneous temperature
rise parameter calculation error status
(b1 of Un\G573, Un\G605,

Un\G637, Umaeeg) OFF

e e e
B e e e B e B T TR
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4.21 Forward/Reverse Action Selection Function

Standard

Whether PID operation is performed with forward action or reverse action can be selected using this function.
This function can be used in all the control methods (two-position control, P control, Pl control, PD control, and PID

control). ({Z = Page 172, Section 4.3)
For details on the operation, refer to the following.

[~ Page 25, Section 1.3.2

(1) Setting method

Set the function in the following buffer memory area.

« CHO Forward/reverse action setting (Un\G54, Un\G86, Un\G118, Un\G150) ([_ > Page 123, Section 3.4.2
(30))
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4.22 Loop Disconnection Detection Function

Standard

Using this function detects an error occurring within a control system (control loop) due to reasons such as a load
(heater) disconnection, an externally-operable device (such as a magnetic relay) failure, and input disconnection.

(1) How an error is detected
From the point where the control output has reached upper limit output limiter value or lower limit output limiter
value, the amount of changes in the temperature process value (PV) is monitored every unit time set and
disconnection of a heater and input is detected.

(2) Examples of the errors detected

The following are the examples of the errors detected.

(a) When control output is being performed
The Q64TCN detects an error because the temperature does not rise even when control output is being
performed under the following conditions:
* When a heater is disconnected
* When input is disconnected or short-circuited
* When the contact point of an externally-operable device does not turn on
After the control output has reached upper limit output limiter value, if the temperature does not rise by 2°C
(°F) or more within the loop disconnection detection judgment time set, an alert is output. (The operation is

reversed for forward action. ((_5 Page 258, Section 4.21))

(b) When control output is not being performed
The Q64TCN detects an error because the temperature rises even when control output is not being performed
under the following conditions:
* When input is disconnected
» When the contact point of an externally-operable device was bonded
After the control output has reached lower limit output limiter value, if the temperature does not drop by 2°C
(°F) or more within the loop disconnection detection judgment time set, an alert is output. (The operation is

reversed for forward action. ((_> Page 258, Section 4.21))
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(3) Setting method

Two settings are available for the loop disconnection detection function.

(a) Setting for the unit time to monitor the amount of changes in the temperature
process value (PV)
Set the unit time in the following buffer memory area.

+ CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155) ([_5 Page
126, Section 3.4.2 (33))

Point/’

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

(b) Setting for the dead band

To prevent an error alert for the loop disconnection detection, set a non-alert band (temperature band in which
the loop disconnection is not detected) with the set value (SV) being its center. If the temperature process
value (PV) is within the loop disconnection detection dead band, an alert is not output even though the alert
conditions of loop disconnection are met.
Set the dead band in the following buffer memory area.
» CHO Loop disconnection detection dead band (Un\G60, Un\G92, Un\G124, Un\G156) ([~ Page 127,
Section 3.4.2 (34))

Point/

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

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

[ = Page 259, Section 4.22

Point/

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

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

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

(2) Setting method

Set the function as shown below.
1. setcHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155)*1

({_> Page 126, Section 3.4.2 (33))
*1 It takes time before the temperature starts rising due to the dead time of the controlled object. Consider the dead time of
each object and set the value.

2. SetEnable (1) to the bit of During AT loop disconnection detection function enable/disable setting

(Un\G571) for the channel where the loop disconnection detection is to be performed. ((_ 5 Page
147, Section 3.4.2 (66))

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

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

© 0 000000000000 000000000000 00000000000000000000000000C0O0COCCKCIEOSIEOSIEOSIEDOSIOITDOLOIOS
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(3) When an alert occurs, or does not occur

(4)

If an alert for the loop disconnection detection occurs, CHO Alert occurrence flag (XnC to XnF) and CHO Loop
disconnection detection (b13 of Un\G5 to Un\G8) turn on and Alarm code (030Ay) is stored in Write data error
code (Un\GO). ((_> Page 376, Section 8.7)

If an alert for the loop disconnection detection does not occur and auto tuning is normally completed, the value in

CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155) is automatically
updated to the value calculated by auto tuning.

Point />

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

To clear the alert status

If any of the following conditions is met, CHO Alert occurrence flag (XnC to XnF) and CHO Loop disconnection
detection (b13 of Un\G5 to Un\G8) turn off.

» CHO PID control forced stop instruction (YnC to YnF) is turned on from off.

« Setting/operation mode instruction (Yn1) is turned off from on and the mode has shifted to the setting mode.

* A manipulated value (MV) becomes greater than the lower limit output limiter value and smaller than the

upper limit output limiter value.

 Disable (0) is set to During AT loop disconnection detection function enable/disable setting (Un\G571).

» 0 is set to CHO Loop disconnection detection judgment time (Un\G59, Un\G91, Un\G123, Un\G155).

* MAN (1) is set to CHO AUTO/MAN mode shift (Un\G50, Un\G82, Un\G114, Un\G146).
After performing the operations above, turn on and off Error reset instruction (Yn2) to clear the value in Write data
error code (Un\GO0).
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4.24 Proportional Band Setting Function

Heating-cooling

Proportional band (P) values can be set for heating and cooling separately using this function. Different gradients can
be set by using different proportional band (P) values in a heating and cooling area.

Heating proportional Cooling proportional

Manipulated value , |
band (Pc)

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

A 4
A

Manipulated value
for heating (MVh) 100%

Only cooling
proportional band (Pc)
can be narrowed.

Heating

Manipulated value

B!
L]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0% for heating (MVh) 0% !
Manipulated value
Set value (SV) \ for cooling (MVc) 0%
E Cooling
E Manipulated value
i for cooling (MVc) 100%
-100% T T T

Manipulated \'/alue
for cooling (MVc)

(1) Setting method

(a) For heating
Set the value in CHO Heating proportional band (Ph) setting (Un\G35, Un\G67, Un\G99, Un\G131).
(_="Page 107, Section 3.4.2 (15))

(b) For cooling
Set the value in CHO Cooling proportional band (Pc) setting (Un\G720, Un\G736, Un\G752, Un\G768).
(IZ_=Page 107, Section 3.4.2 (15))
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4.25 Cooling Method Setting Function

Heating-cooling

An auto tuning calculation formula is automatically selected according to the selected cooling method during auto
tuning and the operation is started using this function.
Select one of the following characteristics:

« Air cooled: The cooling characteristic is nonlinear and cooling ability is low.

» Water cooled: The cooling characteristic is nonlinear and cooling ability is high.

« Linear: The cooling characteristic is close to the linear shape.

Cooling characteristics (rate
of when the manipulated value " Cooling system and cooling characteristics ||
for cooling (MVc) 100% is 1)

1 T T T T T T T T T
[ Water-cooling | | | | | =,
I . I I I 1 R
1 Devices suchas 1 ! ! | | L
! cooling water piping! ! ! ! ! L7 !
1 . . 1 1 4 1 1 1
08 -~ H 1T :'\\'4"'.* """ IS A [
1 1 1 1 1 1 1 1
i i : j i i |, : i
1 1 1 1 ” 1 1
1 1 1 1 1 7z ! 1
1 1 1 1 1 1 ’ 1 1 1
i i ; i i Lo i i ~|Air-cooling
0 6 ------ - dmmm e e e fm———— ———— T . [ P pp——— = —————
N 1 1 1 1 1 1 1 1 1 .
: ! ! ! v, 4 ! ; ! ! Devices such as
! ! ! ! g ! ! ! ! cooling fans
1 1, 1 7 1 1 1 1 1
i i i A i i i ;
1 1 1 1 1 1 1 1 1
0.4 [---r- A R e - Linear
i i R i i i i i Devi h
1 1 | . | | | | | | evices such as
1 1 1 1 1 1 1 1
i ; e i i i i i electron coolers
1, ’ 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 [ 1 1 1 1 ] ]
02 -7 I/ AV S ittt i it ittt it 1T S
1 1 1 1 ] ] ] ] ] ™~ .
VSR | | | I I I I Complete linear
7 1 1 1 1 1 1 1 1 Lo
Al ! ! ! ! ! ! ! ! characteristics
72 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80
Manipulated value for cooling (MVc) (%)

<]
o

100

PID constants are calculated and executed based on this setting during auto tuning; therefore, more appropriate PID
constants can be found by setting more applicable cooling characteristic of a device.
For details on the auto tuning function, refer to the following.

[ 7 Page 182, Section 4.6

(1) Setting method
Set the characteristic in Cooling method setting (Un\G719). ([ Page 153, Section 3.4.2 (73))

Point/’

@ An auto tuning calculation formula to find PID constants is determined based on this setting; therefore, configure this
setting before executing auto tuning.

@ "Air Cooled" and "Water Cooled" roughly indicate the level of the cooling ability. When a device is too cooled even if it is
set to air cooled, set the module to Water cooled (14). When a device is not very cooled even if it is set to water cooled,
set the module to Air cooled (0y).

@ In general, the ability of water cooling is higher than that of air cooling and cooling may be too strong if the same PID
constants as air cooling are used. Some time is required until the control becomes stable upon the initial start-up,
disturbance, or setting change. Therefore, in auto tuning, PID constants for when the module is set to Water cooled (1)

become larger than those for when the module is set to Air cooled (0y).
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4.26 Overlap/Dead Band Function

Heating-cooling

In heating-cooling control, the temperature process value (PV) significantly changes due to slight heating or cooling
control output when the heat produced by a controlled object and natural cooling are being balanced. Consequently,

excessive temperature output may be performed.
The temperature where the cooling control output starts can be shifted using this function; therefore, whether control

stability is prioritized or energy saving is prioritized can be selected.

(1) Overlap
Overlap refers to the temperature area where both of heating control and cooling control are performed. In the
temperature area where both heating and cooling output overlap, both of the output negate each other, thus the
control gain becomes moderate. Consequently, the change amount in the temperature process value (PV) for the

output becomes small, improving control stability.

El When buffer memory values are set as following:
» CHO Input range (UN\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0°C to
400.0°C)
+ CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130): 2000 (200.0°C)
+ CHO Overlap/dead band setting (Un\G723, Un\G739, Un\G755, Un\G771): -25 (-2.5%)
185.0°C to 200.0°C is the overlapping area.
(Full scale) x (Overlap setting) = (400.0°C - (-200.0°C)) x -0.025 =-15.0°C
The temperature where cooling operation starts = (Set value (SV)) - 15.0°C = 185.0°C
As shown below, shifting the temperature where cooling operation starts to the lower temperature side of
the set value (SV) produces an overlapping area. (The following is an example of when the module is in P

control.)

! Cooling only

Heating only
Heating/Cooling _ |  (manipulated value for heating (MVh): 0%)

(manipulated value for cooling (MVc): 0%)

>

100%

uonoun4 pueg pesq/delierQ 9Z'v

Heating

' Temperature
‘ > process value (PV)

0%

' Set value (SV) is 200.0°C.

Cooling starts at 185.0°C. Cooling

-100%
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(2) Dead band

Dead band refers to the temperature area where neither heating control output nor cooling control output is
performed. When the temperature process value (PV) is stable within this area, output is not performed for the
slight change in the temperature, resulting in energy saving.

El When buffer memory values are set as following:
» CHO Input range (Un\G32, Un\G64, Un\G96, Un\G128): 38 (temperature measurement range: -200.0°C to
400.0°C)
» CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130): 2000 (200.0°C)
» CHO Overlap/dead band setting (Un\G723, Un\G739, Un\G755, Un\G771): 25 (2.5%)
200.0°C to 215.0°C is the area for dead band.
(Full scale) x (Overlap setting) = (400.0°C - (-200.0°C)) x 0.025 = 15.0°C
The temperature where cooling operation starts = (Set value (SV)) + 15.0°C = 215.0°C
As shown below, shifting the temperature where cooling operation starts to the higher temperature side of
the set value (SV) produces a dead band area. (The following is an example of when the module is in P

control.)
i Manipulated value |
\for heating (MVh): 0%,
Heating only ! Manipulated value | Cooling only
(manipulated value for cooling (MVc): 0%) 1 for cooling (MVc): 0% (manipulated value for heating (MVh): 0%)
100% | : 5
: ) ' ' | Cooling starts at 215.0°C.
' Heating . :
: / Temperature
0% — . ; » process value (PV)
5 Set value (SV) is 200.0°C. ! |
! ' ' Cooling
-100% i ;
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(3) Dead band setting in two-position control (three-position control)

Set the dead band in two-position control.
Three-position control can be achieved by setting a dead band area in addition to areas for the manipulated value
for heating (MVh) 100% and the manipulated value for cooling (MVc) 100%.

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

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

| ' Cooling proportional band (Pc):
' No setting required

1 Integral time (1):

1 No setting required

| Derivative time (D):

100% ¢

Heating

cooling starts

............................
'

; Temperature when

Temperature
» process value (PV)

Set value (SV)

Cooling

-100%

. A

Y.

<
<

Input range H

(4) Setting method

Set the function in the following buffer memory area.

+ CHO Overlap/dead band setting (Un\G723, Un\G739, Un\G755, Un\G771) (_> Page 154, Section 3.4.2
(74))
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4.27 Temperature Conversion Function (Using Unused
Channels)

268

Heating-cooling

In heating-cooling control (normal mode) and mix control (normal mode), only temperature measurement can be

performed by using unused temperature input terminals. When this function is used, temperature control and alert

judgment are not performed.

(1) Temperature input terminals that can be used

Temperature input terminals that can be used for this function differ depending on the control mode.
Use the terminals indicating MT20O (Monitor CH2), MT30O (Monitor CH3), and MT40O (Monitor CH4) in the

following table.

Terminal symbol

Q64TCTTN/Q64TCTTBWN

Q64TCRTN/Q64TCRTBWN"!

Terminal . . . .
No. Heating-cooling Mix control Heating-cooling Mix control
control control
(normal mode) (normal mode)
(normal mode) (normal mode)
1 L1H L1H L1H L1H
2 L1C L1C L1C L1C
3 L2H L3 L2H L3
4 L2C L4 L2C L4
5 COM- COM- COM- COM-
6 Unused Unused Unused Unused
7 CH1+ CH1+ CH1A CH1 A
8 CH2+ MT2+ CH2 A MT2A
9 CH1- CH1- CH1B CH1B
10 CH2- MT2- CH2 B MT2B
11 Unused Unused CH1b CH1b
12 cJ CcJ CH2b MT2b
13 Unused Unused MT3A CH3 A
14 cJ CcJ MT4A CH4 A
15 MT3+ CH3+ MT3B CH3 B
16 MT4+ CH4+ MT4B CH4 B
17 MT3- CH3- MT3b CH3 b
18 MT4- CH4- MT4b CH4 b

*1 For the Q64TCTTBWN and Q64TCRTBWN, the terminals in the table above are those on a terminal block for 1/O.



(2) Buffer memory areas that can be used with this function

The following table lists the buffer memory areas that can be used with this function (the terminals used

correspond to the buffer memory areas in the table).

CHAPTER 4 FUNCTIONS

Buffer memory area name

Buffer memory

Reference

MT2 (Monitor CH2) | MT3 (Monitor CH3) | MT4 (Monitor CH4)
Write data error code Un\GOo Page 88, Section 3.4.2 (1)
CHO Decimal point position un\G2 uUn\G3 Un\G4 Page 88, Section 3.4.2 (2)
CHO Alert definition Un\G6 un\G7 Un\G8 Page 89, Section 3.4.2 (3)
CHO Temperature process value )
PV) Un\G10 Un\G11 Un\G12 Page 91, Section 3.4.2 (4)
Cold junction temperature
J P Un\G29 Page 95, Section 3.4.2 (9)
process value
CHO Input range Un\G64 Un\G96 Un\G128 Page 98, Section 3.4.2 (12)
CHO Sensor correction value Page 115, Section 3.4.2
) Un\G77 Un\G109 un\G141
setting (21)
CHO Pri delay digital filt P 117, Section 3.4.2
- rrimary delay digriat titer Un\G80 Un\G112 Un\G144 age ection
setting (24)
Cold junction temperature Page 137, Section 3.4.2
} ) Un\G182
compensation selection (49)
o . Page 137, Section 3.4.2
Control switching monitor uUn\G183
(50)
CHO Sensor two-point correction Page 144, Section 3.4.2
Un\G576 Un\G608 Un\G640
offset value (measured value) (58)
CHO S two-point ti P 144, Section 3.4.2
ensor two-point correction Un\G577 Un\G609 Un\G641 age ection
offset value (corrected value) (59)
CHO Sensor two-point correction Page 145, Section 3.4.2

. Un\G578 Un\G610 Un\G642
gain value (measured value) (60)

CHO Sensor two-point correction Page 145, Section 3.4.2

. Un\G579 Un\G611 Un\G643
gain value (corrected value) (61)

HO two-point ti P 146, Secti 4.2
C Sensor two-point correction Un\G580 Un\G612 Un\G644 age , Section 3
offset latch request (62)
cHO S two-point ti P 146, Section 3.4.2

ensor two pc.>|n correction Un\G581 Un\G613 Un\G645 age ection
offset latch completion (63)
CHO Sensor two-point correction Page 146, Section 3.4.2

) Un\G582 Un\G614 Un\G646
gain latch request (64)
cHO S two-point ti P 147, Section 3.4.2

. ensor two r_)om correction Un\G583 Un\G615 Un\G647 age ection
gain latch completion (65)

Sensor correction function Page 161, Section 3.4.2
} Un\G785
selection (87)
Temperature conversion Page 161, Section 3.4.2
) Un\G786
completion flag (88)
CHO Temperature conversion Page 152, Section 3.4.2
Un\G695 Un\G696 uUn\G697

setting

(71)
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(3) Setting method

Set whether using this function in the following buffer memory area.
- CHO Temperature conversion setting (Un\G695 to Un\G697) ([_5 Page 152, Section 3.4.2 (71))

Point />

When heating-cooling control (expanded mode) or mix control (expanded mode) is selected, the setting in CHO
Temperature conversion setting (Un\G695 to Un\G697) is ignored.
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428 Heater Disconnection Detection Function

Common

When transistor output is on, whether a heater is disconnected or not can be checked based on a heater current
process value (load current value detected by a current sensor (CT)) using this function. A heater current process
value and heater disconnection alert current value are compared. When the heater current process value becomes
equal to or lower than the heater disconnection alert current value, the heater is regarded as disconnected.

Heater disconnection is detected every 500ms. When transistor output is on for 500ms or less, heater disconnection is

not detected. (CHO Heater disconnection detection (b12 of Un\G5 to Un\G8) remains 0 (OFF).) ((_= Page 89,
Section 3.4.2 (3))
The following is the timing output as an alert.

» 500ms x Setting value in Heater disconnection/output off-time current error detection delay count (Un\G166)

If a heater is disconnected longer than the time described above, Alarm code (040Ay) is stored in Write data error

code (Un\GO). ((_z Page 376, Section 8.7)

(1) Modules where this function can be used

+ QG4TCTTBWN
* Q64TCRTBWN

(2) Setting method
Follow the instructions below.

1. Setthe current sensor (CT) to be used in CTO CT selection (Un\G272 to Un\G279). ([__5 Page 142,
Section 3.4.2 (55))

2. When using a current sensor (CT) other than CTL-12-S36-8 and CTL-6-P(-H) manufactured by
U.R.D.Co., LTD., set CTO CT ratio setting (Un\G288 to Un\G295). (._ 5 Page 143, Section 3.4.2 (57))

3. settheCT input assigned to each channel in CTO CT input channel assignment setting (Un\G264
to Un\G271). ([__ > Page 141, Section 3.4.2 (54))

4. Monitor CTO Heater current process value (Un\G256 to Un\G263) and check the current value of
when the heater is on. ((_5 Page 140, Section 3.4.2 (53))

5. set the value monitored in CTO Heater current process value (Un\G256 to Un\G263) in CTO
Reference heater current value (Un\G280 to Un\G287). (|_ > Page 143, Section 3.4.2 (56))

6. setthe judgment value to perform the heater disconnection detection and output off-time current
error detection” at the rate of the reference heater current value (%) in CHO Heater disconnection
alert setting (Un\G58, Un\G90, Un\G122, Un\G154). ({_ = Page 125, Section 3.4.2 (32))

7. Sethow many times heater disconnection is detected successively to regard the heater as

uoldUN4 UoNY8Ie( UOHOBUUODSIQ JojesH 8Z'v

disconnected in Heater disconnection/output off-time current error detection delay count
(Un\G166). ([ Page 132, Section 3.4.2 (40))

*1 For details on the output off-time current error detection function, refer to [_ 5 Page 275, Section 4.29.

271



Point />

® The standard setting value for CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80%.
However, the current value may significantly change depending on the characteristics of a heater or how the heater is
used. Check that there is no problem in the actual system.

® A write data error (error code: O0OO4y) occurs if the current value to be used as a judgment value to detect heater

disconnection (reference heater current value x CHO Heater disconnection alert setting (%)) is within 0.1A under one of
the following situations:

« CTO CT selection (Un\G272 to Un\G279) is set to When CTL-12-S36-8 (0.0A to 100.0A) is used (0).

+ CTO CT selection (Un\G272 to Un\G279) is set to When CT ratio setting is used (0.0A to 100.0A) (2).
In addition, when CTL-6-P(-H) used (0.00A to 20.00A) (1) has been set and the current value to be used as a judgment
value to detect heater disconnection (reference heater current value x CHO Heater disconnection alert setting (%)) is
within 0.01A, Write data error (error code: O0OO4y) occurs.

(3) Heater disconnection compensation function

When heater voltage is dropped, heater current is reduced. The Q64TCTTBWN and Q64TCRTBWN detect
heater disconnection by measuring heater current; therefore, an accidental alert may occur due to a voltage
change caused by a reduced heater voltage.

The heater disconnection compensation function offsets the amount of heater current reduced (heater
disconnection compensation), preventing disconnection from being detected.

(a) Calculation formula for heater disconnection compensation

Calculate (CHO Heater current) - (reference heater current value). The largest positive value is the correction
value. When there is no positive value, the value with the smallest gap is the correction value. The heater
current for each channel is corrected using a correction value. When the corrected value is larger than the
heater disconnection alert setting value, heater disconnection is found.

El When CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80% and the
differences between CHO Heater current and the reference heater current value are the following values:
CH1: -2%

CH2: 5%

* CH3: -1%

CH4: -17%

The following table lists the result.

CHO Heater Difference between Difference between
Channel disconnection alert CHO Heater current | Correction | CHO Heater current and | Disconnection
setting (Un\G58, Un\G90, | and reference heater value reference heater current detected
Un\G122, Un\G154) current value value after correction
CH1 2% 7% (= -2% - 5%) Not detected
CH2 5% 0% (= 5% - 5%) Not detected
80 (%) 5%
CH3 -1% 6% (=-1% - 5%) Not detected
CH4 -17% -22% (= -17% - 5%) Detected
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In the table above, the correction value is 5%. Heater disconnection is detected based on the differences
of -7% for CH1, 0% for CH2, -6% for CH3, and -22% for CH4. When Heater disconnection alert setting is
set to 80%, disconnection is detected only for CH4.
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El When CHO Heater disconnection alert setting (Un\G58, Un\G90, Un\G122, Un\G154) is 80% and the
differences between CHO Heater current and the reference heater current value are the following values:
* CH1:-16%
* CH2: -17%
* CH3: -22%
* CH4: -19%
The following table lists the result.

CHO Heater Difference between Difference between
channel disconnection alert CHO Heater current | Correction | CHO Heater current and | Disconnection
setting (Un\G58, Un\G90, | and reference heater value reference heater current detected
Un\G122, Un\G154) current value value after correction
CH1 -16% 0% (= -16% - (-16%)) Not detected
CH2 -17% 1% (= -17% - (-16%)) Not detected
EEG— 80 (%) -16%
CH3 -22% -6% (= -22% - (-16%)) Not detected
CH4 -19% -3% (= -19% - (-16%)) Not detected

In the table above, the correction value is -16%. Heater disconnection is detected based on the
differences of 0% for CH1, -1% for CH2, -6% for CH3, and -3% for CH4. When Heater disconnection alert
setting is set to 80%, none of the channels are regarded as disconnected.

(b) Restrictions

* When only one channel is used, the heater disconnection compensation function does not work. To use
this function, two channels or more need to be used.

* When several channels are used with a heater on for one channel and heaters off for other channels, the
heater disconnection compensation function does not work. Therefore, disconnection may be detected
even if there is no disconnection.

» The heater disconnection alert correction value is 20% at maximum. When Heater disconnection alert
setting is set to 80% as shown in the two examples on [_ 7~ Page 272, Section 4.28 (3) (a), the conditions
for disconnection detection are satisfied even if correction is performed by 20% with a voltage drop by
40% or more. Consequently, disconnection is detected.

(c) Setting method
Set Heater disconnection compensation function selection (Un\G170) to Use the heater disconnection
compensation function (1). ((_= Page 133, Section 3.4.2 (44))
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(4) To clear the disconnection detection status
Disconnection detection is disabled by restoring the disconnection status and turning CHO Heater disconnection

detection (b12 of Un\G5 to Un\G8) from 1 (ON) to 0 (OFF). ({__5 Page 89, Section 3.4.2 (3))
The timing when a heater turns on differs depending on the setting for the following buffer memory areas.

Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHIO Control output cycle setting un\G47 Un\G79 Un\G111 Un\G143
CHI Heating control output cycle setting Un\G47 Un\G79 un\G111 uUn\G143 Page 116, Section 3.4.2 (23)
CHIO Cooling control output cycle setting Un\G722 uUn\G738 Un\G754 Un\G770
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4.29 Output Off-time Current Error Detection Function

Common

Transistor output errors can be detected using this function. The current sensor (CT) for heater disconnection
detection is used to check for errors of when transistor output is off.
A heater current process value and heater disconnection alert current value are compared. If the heater current
process value is larger than the heater disconnection alert current value, an output off-time current error occurs.
Output off-time current errors are detected every 500ms. When transistor output is off for 500ms or less, output off-
time current errors are not detected. (CHO Output off-time current error (b14 of Un\G5 to Un\G8) stays 0 (OFF).)
(Z="Page 89, Section 3.4.2 (3))
The following is the timing output as an alert.

» 500ms x Setting value for Heater disconnection/output off-time current error detection delay count

(Un\G166)

If an output off-time current error status lasts longer than the time described above, Alarm code (0500AR) is stored in

Write data error code (Un\GO). (_= Page 376, Section 8.7)

(1) Modules where this function can be used

* Q64TCTTBWN
* Q64TCRTBWN

(2) Setting method

The setting method is the same as that for the heater disconnection detection function. ((_ > Page 271, Section
4.28)

uonoun4 uonosleq 1013 uaun) swn-yO INdINO 62+
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4.30 Buffer Memory Data Backup Function

276

Common

This function allows buffer memory data to be stored in E2PROM and backed up.

The backed-up data is transferred from E2PROM to the buffer memory when the power is turned off and on or the CPU
module is reset and the reset is cancelled. Therefore, temperature can be controlled without writing data when the
power is turned off and on or the CPU module is reset and the reset is cancelled.

(1) Applicable buffer memory areas
Refer to the buffer memory assignment list.
[ 7 Page 61, Section 3.4.1

(2) Data write to E2PROM
This function can be used to back up data directly written in the buffer memory using the PID constants set with

the auto tuning function and the programming tool. When data is written to E2PROM and the power is turned off
and on or the CPU module is reset and the reset is cancelled, the buffer memory setting value is not required to
be set again.

Point/’

For the function that allows PID constants to be automatically backed up after auto tuning, refer to [ 5 Page 184, Section
4.6 (4).

To write data to EZPROM, turn off and on E2PROM backup instruction (Yn8).
When data write to E2PROM is completed, E2PROM write completion flag (Xn8) turns on.

2 Q64TCN
CPU module 1- E°PROM backup TS mToTTomTomTommoomoomooees y
instruction (Yn8): ON ! !
(Write instruction) ! !
' 0s i
1 1
< " 2 '
3. E2PROM write ' E"PROM |
completion flag (Xn8): ! '
ON (completed) 2. Write !
1 1
| Buffer memory |
E data Read E
| When the power is i
| switched from off to |
' on or at reset i
L e e e B

If data write to EZPROM does not complete, E2PROM write failure flag (XnA) turns on.

(a) Setting change

Change the settings for buffer memory areas when E2PROM write completion flag (Xn8) is off.
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(3) Data read from E2PROM
Follow the instructions below.
» Turn off and on the power or reset the CPU module and cancel the reset.
« Set CHO E2PROM's PID constants read instruction (Un\G62, Un\G94, Un\G126, Un\G158) to Requested
(1). ((_=Page 129, Section 3.4.2 (36)) Data to be read are the PID constants and loop disconnection
detection judgment time for the corresponding channel only. ({__5 Page 126, Section 3.4.2 (33))

(4) Precaution when executing the set value backup function
By executing this function, data are transferred to the buffer memory when the power is turned off and on or the
CPU module is reset and the reset is cancelled. This transferred data can be overwritten by setting parameters
on GX Works?2.
To use the set values stored as backup data of the initial settings of the module, take either of following actions.
* Do not set parameters on GX Works2.
* When setting parameters on GX Works2, correct the set values of parameters to the ones stored as backup
data, and write the parameters to the CPU module.

uonoun4 dnyoeg ejeq Alows Jayng 0¥
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4.31

Error History Function

Up to 16 error history data can be stored.

(1) Processing of the error history function

(2) How to check error history

If the third error occurred:

The third error is stored in Error history No.3 and 1296 (the start address of Error history No.3) is stored in
Latest address of error history (Un\G1279).

Latest address of error history

(Un\G1279)

278

Address
1280

1288

Error history No.1

(Cwo )

Error history No.2

oo )

————»| 1296

1400

Error history No.3

(Empty)

Error history No.16

(Empty)

The start address of the error history
where the latest error is stored is stored.

(

/-| Details of error historyi

Common

The error or alert occurred with the Q64TCN is stored in the buffer memory areas (Un\G1280 to Un\G1404) as history.

An error code and error occurrence time are stored starting from Error history No.1 (the start address is
Un\G1280).

The start address of the error history where the latest error is stored can be checked in Latest address of error
history (Un\G1279).

data.
Error code
First two digits | Last two digits
of the year of the year
Month Day
Hour Minute
Second | Day of the week

An error history consists of the following

Error
occurrence
time

)
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El If the 17th error occurred:
The 17th error is stored in Error history No.1 and 1280 (the start address of Error history No.1) is
overwritten in Latest address of error history (Un\G1279).

Latest address of error history
(Un\G1279)

Address
—»| 1280 | | Error history No.1
- 17th error
A

1288 | Error history No.2 The 17th error is stored in Error history
No.1 and the 1st error history will be erased.

)

2nd error

i

1296 | Error history No.3

3rd error

[

1400 Error history No.16

16th error

L

Point/’

® The same processing is performed for an alarm.

uonound AIo)sIH Joug LEY

® When the storage area for error histories is full, data is overwritten starting from Error history No.1 (Un\G1280 to
Un\G1284) and error history recording is continued. (The history before data overwritten is deleted.)

® Recorded error histories are cleared to 0 by turning off and on the power supply or by resetting the CPU module and
canceling the reset.
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4.32 Module Error History Collection Function

Common

The errors and alarms occurred with the Q64TCN are collected into the CPU module.

The CPU module keeps the error information collected from the Q64TCN as a module error history in the memory
where data is maintained even at the time of the power failure. Therefore, the information of the errors occurred with
the Q64TCN can be kept even if the power is turned off and on or the CPU module is reset and the reset is cancelled.

(1) Example of the operation of the module error history collection function

Error history (CPU module) and error log (intelligent function module)
are displayed in one screen.

!

Errors that occurred in the entire system (base units) can be
monitored in chronological order.

Module A Module B
CPY ~19:29 Error A1 occurred! | | 19:34 Error B1 occurred!
Error C1 occurred! /4 19:36 Error A2 occurred!
7
| "
\
' 8
! \ g
i \ el
\
H ()
—_\ g ,
. )
Programming tool ] W=
F 3 ! \
Error history display ! = .‘
Time = Module with error  Error code ! /%\‘/1
19201  Module A ErorA1 || ' Error history W,
19:33 CPU ErrorC1 || \ (CPU module) ‘\‘\\ Module error log
19:34 Module B Error B1 ||« \ |, Time Module with error Error code
\
19:36 Module A Error A2 19:33 Error C1 N 929 Module A Error A1
N 4 19:34 Module B Error B1
19:36 Module A Error A2
[Example of screen display]
Error History List
Displayed Errors/Errars:  12f12 Etror Code Motation: ¢ DEC % HEX
Mo, Error Code ‘fear|Manth/Day) Time Model Hame Start 1/0
3415, e QIELBTIIN
00011 BECZ aH1G/cdi3 a:cD:0c QIGLETIIN 0020
noo1a FOIC 2009/06)24 10:11:06 QI7ILP21-25 0000
noong F11z 2009/06)24 10:10:46 QI71LP21-25 ooo0n
00008 F112 200906/24 10:10:02 QI7ILP2125 0000
00007 0c1c 2009(06(24 10:08:28 QUAUDCRU
00006 o700 2009/06)24 10:04:40 QOSLICCPL

(2) Supported versions

The error history collection function can be used in the CPU module and GX Works2 with the following versions.

Item
CPU module

Version

Universal model QCPU whose first five digits of serial number is 11043 or later
GX Works2 Version 1.09K or later

Point/

For details on the module error history collection function, refer to the following.
[ L1 QnUCPU User's Manual (Function Explanation, Program Fundamentals)
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433 Error Clear Function

Common

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

Clicking the  Errordear | button on the system monitor clears the error code stored in Write data error code (Un\GO0)
and turns off the ERR.LED. The operation is the same as when an error is cleared using Error reset instruction (Yn2).
However, the error history is not cleared.

For how to clear an error using Error reset instruction (Yn2), refer to the following.

« Error reset instruction (Yn2) ((_> Page 59, Section 3.3.3 (2))

NS [Diagnostics] => [System Monitor...] => The module where an error occurred

Module’s Detailed Information [Z|
Monitor Status ———————————————————— —Module
[ Monitoring Madel Mame QE4TCTTH
Ij0 Address no1o
Mounk Position l\’lain Base 1 Slat
& Product Infarmation [t20410000000000-C
Production Mumber F--

—Module Information
Module Access Possible
Status of External Power Supply -

Fuse Blown Status F-
Status of /0 Address Yerify lAgres
1/0 Clear § Hold Setting k-
Moise Filter Setting -
Input Type |'“

Remote Password Setting Status |—--

—Error Information >
§ —Error and Solution w

Latest Error Code Update Error Histary w
Contents: | The setting of the upperlower limit value output limiter or the m

0ZES . e o g . =]
Clear; Error History: upper/flower limit setting limiter is invalid. 3

2

Error Clear | Mo, | Error Code | (@)

: 1 0265 ®
Display Format 2 fomes g
% HER 3 0zBS Solution: | Set the value where the upper limit value is greater than the oy
lower limit walue, S

" DEC =}

=

=}

n old error. The latest error is displayed at
he bottom line.

Ehe error history is sequentially displayed From

Stop Monitor | Close |
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CHAPTER 5 SETTINGS AND THE PROCEDURE
BEFORE OPERATION

This chapter describes the procedure prior to the Q64TCN operation, the name and setting of each part of the
Q64TCN, and wiring method.

5.1 Handling Precautions

This section describes the precautions for handling the Q64TCN.
» Do not drop the module case, or do not subject it to strong impact.
+ Do not remove the printed-circuit board from the case. Doing so can cause module failure.
 Tighten the screws such as a module fixing screw within the following torque ranges.
Undertightening the screws can cause short circuit, failure, or malfunction.

Screw Tightening torque range
Module fixing screw (M3 screw)! 0.36t0 0.48N *m
Terminal screw (M3 screw) 0.42t0 0.58N *m
Terminal block mounting screw (M3.5 screw) 0.66 t0 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.

» The following table shows the applicable solderless terminal installed to the terminal block. For wiring, use
the cable applicable to the following wire and mount with the applicable tightening torque. Use a UL-
approved solderless terminal and tools recommended by the manufacturer of the solderless terminal. The
sleeve solderless terminal cannot be used.

Solderless terminal Wire
Applicable . . i Temperature
Model name . . Wire diameter Type Material .
tightening torque rating
R1.25-3 0.421t0 0.58N *m 22 t0 18 AWG Stranded wire Copper wire 75°C or more

» To mount the module, while pressing the module mounting lever located in the lower part of the module, fully
insert the module fixing projection into the hole in the base unit and press the module until it snaps into
place. Incorrect mounting may cause malfunction, failure or drop of the module.

Securely fix the module with screws if it is subject to vibration during use.

» For the mounting direction of the module, the mounting surface, the combination with other devices, and the

distance from other devices, refer to the following.

[[] QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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5.2 Settings and the Procedure before Operation

The following figure shows the procedure before operating the Q64TCN.

C Start )

v

Mounting the module
Mount the Q64TCN in a slot.

v

Wiring
Wire external devices to the Q64TCN.
[ = Page 293, Section 5.4

v
Switch setting
Configure settings using GX Works2.

[ Page 305, Section 6.2

Configure the initial setting NO
and the auto refresh setting using

GX Works2?

Configure the initial setting? Configure the initial setting?

Initial setting Initial setting
Configure the initial setting using GX Works2. Create a sequence program for writing initial values
[7F Page 306, Section 6.3 using the FROM/TO instructions.
= [Z= Page 312, CHAPTER 7

Configure
the auto refresh setting?

NO <

A4

Auto refresh setting
Configure the auto refresh setting using GX Works2.

[ Page 309, Section 6.4

v

v

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

[ = Page 189, Section 4.6 (5) (b)

v

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

[L5 Page 185, Section 4.6 (5) (a)

v

Programming | Programming

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

[~ = Page 312, CHAPTER 7 [ Page 312, CHAPTER 7
v

uoneladQ e10jeq ainpadoid 8y} pue sbumes z'g

Warmup operation
(when the QB4TCTTN or the Q64TCTTBWIN is used)
Configure warmup operation about 15 minutes before
starting operation.

v

( Operation )

Point/’

When using the Q64TCTTN and the Q64TCTTBWN which use the thermocouples as the temperature sensors, temperature
compensation must be executed properly. Perform warm-up operation about 15 minutes before starting operation.
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5.3

Part Names

The following table shows part names of the Q64TCN.

1 — — — — —
1) Y 3) 1) CEATCTIENN R A e—— 3) 1) I T I 3) 1) CoHTCRTEMN RN «—— 3)
2) > 2) o e 4) 2) > o 2)
a— @ @ a—
1 1 1 1 Cg‘c
S\ : : C: =
e L L =
el = i =
) i
R |ty % g E
gJC 11 11 ';ij 11 11 o
1; z li N -
LRIV D WAL R =T ]
iR\ e Ak =
¢ L 8 8 LA s 8 e
i i i
=5 8 [ T8 L8 I
5) 6) 5) 3)
Number Name Description
RUN LED Indicates the operating status of the Q64TCN.
On Operating normally
1) » The watchdog timer error has occurred.
Off * Online module change enabled.
» CPU stop error has occurred when all channels are set to "CLEAR" on Switch Setting.
ERR. LED Indicates the error status of the Q64TCN.
On Hardware fault (Including no connection of a cold junction temperature compensation resistor)
? Flashing | Write data error is occurring?
Off Operating normally
ALM LED Indicates the alert status of the Q64TCN.
On Alert is occurring.
3) » Temperature process value (PV) came out of temperature measurement range.
Flashing * Loop disconnection was detected.
» Temperature sensor is not connected.
Off Alert is not occurring.
HBA LED Indicates the heater disconnection detection status or the output off-time current error status of the
QB64TCTTBWN and Q64TCRTBWN.
Either of the following is detected.
4) On * Heater disc.onnection
* Output off-time current error
Neither of the following is detected.
Off * Heater disconnection
* Output off-time current error
5) Terminal block for 1/O™" Used for temperature sensor input and transistor output.
6) Terminal block for CT! Used for current sensor (CT) input.
7 Coldjunctio.n temperature Used when cold junction temperature compensation is executed for the Q64TCTTN and
compensation resistor QB64TCTTBWN.
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Number

Name

Description

8) Serial number plate

Indicates the serial number of the Q64TCN.

*1

*2

The terminal block layout differs depending on modules to be used. For respective terminal block layouts, refer to the

following. [ = Page 286, Section 5.3 (1) to Page 291, Section 5.3 (4)
The error code and buffer memory address of the detected error can be checked in Write data error code (Un\GO). For

details, refer to the following. [ Page 88, Section 3.4.2 (1)
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(1) For the Q64TCTTN

Heating-cooling control

Heating-cooling control

g Indication Standard control (normal mode) (expanded mode)
number
Symbol Name Symbol Name Symbol Name
1 OuUT1 L1 CH1 Output L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L2 CH2 Output L1C CH1 Cooling output L1C CH1 Cooling output
3 OouT3 L3 CHS3 Output L2H CH2 Heating output L2H CH2 Heating output
4 ouUT4 L4 CH4 Output L2C CH2 Cooling output L2C CH2 Cooling output
5 _+| [ COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused
7 IN1 1+ CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple +
8 IN2 2+ CH2+ CH2 Thermocouple + CH2+ CH2 Thermocouple + CH2+ CH2 Thermocouple +
9 IN1T1- CH1- CH1 Thermocouple - CH1- CH1 Thermocouple - CH1- CH1 Thermocouple -
10 IN2 2- CH2- CH2 Thermocouple - CH2- CH2 Thermocouple - CH2- CH2 Thermocouple -
1 NC NC Unused NC Unused NC Unused
12 cJ cJ Cold junction temperature cJ Cold junction temperature cJ Cold junction temperature
compensation resistor compensation resistor compensation resistor
13 NC NC Unused NC Unused NC Unused
14 cJ cJ Cold junction temperature cJ Cold junction temperature cJ Cold junction temperature
compensation resistor compensation resistor compensation resistor
15 IN3 3+ CH3+ CH3 Thermocouple + MT3+ Monitor 3 thermocouple + CH3+ CH3 Thermocouple +
16 IN4 4+ CH4+ CH4 Thermocouple + MT4+ Monitor 4 thermocouple + CH4+ CH4 Thermocouple +
17 IN3 3- CH3- CH3 Thermocouple - MT3- Monitor 3 thermocouple - CH3- CH3 Thermocouple -
18 IN4 4- CH4- CH4 Thermocouple - MT4- Monitor 4 thermocouple - CH4- CH4 Thermocouple -
Mix control Mix control
Ll ILEl Indication (normal mode) (expanded mode)
number
Symbol Name Symbol Name
1 OuUT1 L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L1C CH1 Cooling output L1C CH1 Cooling output
3 OouT3 L3 CH3 Output L3 CHS3 Output
4 ouUT4 L4 CH4 Output L4 CH4 Output
5 _+| — COM- Output common COM- Output common
6 NC NC Unused NC Unused
7 IN1 1+ CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple +
8 IN2 2+ MT2+ Monitor 2 thermocouple + CH2+ CH2 Thermocouple +
9 IN1T1- CH1- CH1 Thermocouple - CH1- CH1 Thermocouple -
10 IN2 2- MT2- Monitor 2 thermocouple - CH2- CH2 Thermocouple -
1 NC NC Unused NC Unused
12 cJ cJ Cold junction‘tempe-rature cJ Cold junctionltempe-rature
compensation resistor compensation resistor
13 NC NC Unused NC Unused
14 cJ cJ Cold junction‘tempe-rature cJ Cold junctionltempe-rature
compensation resistor compensation resistor
15 IN3 3+ CH3+ CH3 Thermocouple + CH3+ CH3 Thermocouple +
16 IN4 4+ CH4+ CH4 Thermocouple + CH4+ CH4 Thermocouple +
17 IN3 3- CH3- CH3 Thermocouple - CH3- CH3 Thermocouple -
18 IN4 4- CH4- CH4 Thermocouple - CH4- CH4 Thermocouple -
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

(2) For the Q64TCTTBWN

Terminal block for CT Terminal block for 1/0
Terminal Common to the all Heating-cooling control
number Indication control modes Indication Standard control (normal mode)

Symbol Name Symbol Name Symbol Name
1 NC NC Unused OuUT1 L1 CH1 Output L1H CH1 Heating output
2 CT1 CT input 1 ouT2 L2 CH2 Output L1C CH1 Cooling output
3 cr CT1 CT input 1 OuUT3 L3 CH3 Output L2H CH2 Heating output
4 CT2 CT input 2 OouT4 L4 CH4 Output L2C CH2 Cooling output
5 cr2 CT2 CT input 2 4+| _ COM- Output common COM- Output common
6 CT3 CT input 3 NC NC Unused NC Unused
7 crs CT3 CT input 3 IN1 1+ CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple +
8 CT4 CT input 4 IN2 2+ CH2+ CH2 Thermocouple + CH2+ CH2 Thermocouple +
9 cr CT4 CT input 4 IN1 1- CH1- CH1 Thermocouple - CH1- CH1 Thermocouple -
10 CT5 CT input 5 IN2 2- CH2- CH2 Thermocouple - CH2- CH2 Thermocouple -
11 crs CT5 CT input 5 NC NC Unused NC Unused
12 ore | CTO | cTimewe | ol S| Coampensatonressor | | compansaton ressor
13 CTé CT input 6 NC NC Unused NC Unused
W | e Jermar | e [ o [Skmeenene | o [ b e
15 CT7 CT input 7 IN3 3+ CH3+ CH3 Thermocouple + MT3+ Monitor 3 thermocouple +
16 CT8 CT input 8 IN4 4+ CH4+ CH4 Thermocouple + MT4+ Monitor 4 thermocouple +
17 crs CT8 CT input 8 IN3 3- CH3- CH3 Thermocouple - MT3- Monitor 3 thermocouple -
18 NC NC Unused IN4 4- CH4- CH4 Thermocouple - MT4- Monitor 4 thermocouple -

SoweN Med €°G
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Terminal block for /0
Terminal Heating-cooling control ) )
v — (expanded mode) Mix control (normal mode) Mix control (expanded mode)
Symbol Name Symbol Name Symbol Name
1 ouT1 L1H CH1 Heating output L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L1C CH1 Cooling output L1C CH1 Cooling output L1C CH?1 Cooling output
3 OuUT3 L2H CH2 Heating output L3 CH3 Output L3 CH3 Output
4 ouUT4 L2C CH2 Cooling output L4 CH4 Output L4 CH4 Output
5 _+| ,__ COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused
7 IN1 1+ CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple + CH1+ CH1 Thermocouple +
8 IN2 2+ CH2+ CH2 Thermocouple + MT2+ Monitor 2 thermocouple + CH2+ CH2 Thermocouple +
9 IN11- CH1- CH1 Thermocouple - CH1- CH1 Thermocouple - CH1- CH1 Thermocouple -
10 IN2 2- CH2- CH2 Thermocouple - MT2- Monitor 2 thermocouple - CH2- CH2 Thermocouple -
1 NC NC Unused NC Unused NC Unused
12 cJ cJ Cold junction temperature cJ Cold junction temperature cJ Cold junction temperature
compensation resistor compensation resistor compensation resistor
13 NC NC Unused NC Unused NC Unused
14 cJ cJ Cold junction temperature cJ Cold junction temperature cJ Cold junction temperature
compensation resistor compensation resistor compensation resistor
15 IN3 3+ CH3+ CH3 Thermocouple + CH3+ CH3 Thermocouple + CH3+ CH3 Thermocouple +
16 IN4 4+ CH4+ CH4 Thermocouple + CH4+ CH4 Thermocouple + CH4+ CH4 Thermocouple +
17 IN3 3- CH3- CH3 Thermocouple - CH3- CH3 Thermocouple - CH3- CH3 Thermocouple -
18 IN4 4- CH4- CH4 Thermocouple - CH4- CH4 Thermocouple - CH4- CH4 Thermocouple -

Point/’

Do not remove the cold junction temperature compensation resistor from the terminal block.
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(3) For the Q64TCRTN

CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

Terminal

Standard control

Heating-cooling control

Heating-cooling control

Indication (normal mode) (expanded mode)
number
Symbol Name Symbol Name Symbol Name
1 OuUT1 L1 CH1 Output L1H CH1 Heating output L1H CH1 Heating output
2 OouT2 L2 CH2 Output L1C CH1 Cooling output L1C CH1 Cooling output
3 OuUT3 L3 CH3 Output L2H CH2 Heating output L2H CH2 Heating output
4 OouUT4 L4 CH4 Output L2C CH2 Cooling output L2C CH2 Cooling output
5 _+| [ COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused
7 INT A1 CH1A CH1 Resistance CH1A CH1 Resistance CH1A CH1 Resistance
thermometer A thermometer A thermometer A
s IN2 A2 CH2 A CH2 Resistance CH2 A CH2 Resistance CH2 A CH2 Resistance
thermometer A thermometer A thermometer A
9 IN1 BA CH1B CH1 Resistance CH1B CH1 Resistance CH1B CH1 Resistance
thermometer B thermometer B thermometer B
10 IN2 B2 CH2 B CH2 Resistance CH2 B CH2 Resistance CH2 B CH2 Resistance
thermometer B thermometer B thermometer B
" INT b1 CH1b CH1 Resistance CH1b CH1 Resistance CH1b CH1 Resistance
thermometer b thermometer b thermometer b
12 IN2 b2 CH2 b CH2 Resistance CH2 b CH2 Resistance CH2 b CH2 Resistance
thermometer b thermometer b thermometer b
CH3 Resistance Monitor 3 resistance CH3 Resistance
13 IN3 A3 CH3A thermometer A MT3 A thermometer A CH3 A thermometer A
CH4 Resistance Monitor 4 resistance CH4 Resistance
14 IN4 A CHAA thermometer A MT4 A thermometer A CH4 A thermometer A
15 IN3 B3 CH3 B CH3 Resistance MT3 B Monitor 3 resistance CH3 B CH3 Resistance
thermometer B thermometer B thermometer B
H4 Resi Monitor 4 i H4 Resi
16 IN4 B4 CHAB C esistance MT4 B onitor 4 resistance CHAB C esistance
thermometer B thermometer B thermometer B
H3 Resi Moni - -
17 IN3 b3 CH3 b CH3 Resistance MT3 b onitor 3 resistance CH3 b CH3 Resistance
thermometer b thermometer b thermometer b
18 IN4 ba CH4 b CH4 Resistance MT4 b Monitor 4 resistance CH4 b CH4 Resistance
thermometer b thermometer b thermometer b
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Terminal L Mix control (normal mode) Mix control (expanded mode)
Indication
number Symbol Name Symbol Name
1 ouT1 L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L1C CH1 Cooling output L1C CH1 Cooling output
3 OuT3 L3 CH3 Output L3 CH3 Output
4 OouT4 L4 CH4 Output L4 CH4 Output
5 _+| — COM- Output common COM- Output common
6 NC NC Unused NC Unused
CH1 Resistance CH1 Resistance
7 INTA1 CHTA thermometer A CH1A thermometer A
8 IN2 A2 MT2 A Monitor 2 resistance CH2 A CH2 Resistance
thermometer A thermometer A
CH1 Resistance CH1 Resistance
° INTB1 CH1B thermometer B CH1B thermometer B
10 IN2 B2 MT2 B Monitor 2 resistance CH2B CH2 Resistance
thermometer B thermometer B
" INT b1 CH1b CH1 Resistance CH1b CH1 Resistance
thermometer b thermometer b
12 IN2 b2 MT2 b Monitor 2 resistance CH2 b CH2 Resistance
thermometer b thermometer b
13 IN3 A3 CH3 A CH3 Resistance CH3 A CH3 Resistance
thermometer A thermometer A
14 IN4 Ad CHA A CH4 Resistance CH4 A CH4 Resistance
thermometer A thermometer A
15 IN3 B3 CH3 B CH3 Resistance CH3 B CH3 Resistance
thermometer B thermometer B
16 IN4 B4 CH4 B CH4 Resistance CH4 B CH4 Resistance
thermometer B thermometer B
17 IN3 b3 CH3 b CH3 Resistance CH3 b CH3 Resistance
thermometer b thermometer b
18 IN4 bd CHA b CH4 Resistance CHAb CH4 Resistance

thermometer b

thermometer b
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

(4) For the Q64TCRTBWN

Terminal block for CT Terminal block for I/O
Terminal Common to the all control Heating-cooling control
L L Standard control
number | Indication modes Indication (normal mode)
Symbol Name Symbol Name Symbol Name
1 NC NC Unused OuUT1 L1 CH1 Output L1H CH1 Heating output
2 c CT1 CT input 1 ouT2 L2 CH2 Output L1C CH1 Cooling output
T1
3 CT1 CT input 1 OuUT3 L3 CH3 Output L2H CH2 Heating output
4 CT2 CT input 2 OouT4 L4 CH4 Output L2C CH2 Cooling output
CT2
5 CT2 CT input 2 .z COM- Output common COM- Output common
6 CT3 CT input 3 NC NC Unused NC Unused
CT3 CH1 Resist CH1 Resist
7 cT3 CT input 3 INT A1 CH1A esistance CH1A esistance
thermometer A thermometer A
CH2 Resist: CH2 Resist:
8 cT4 CT input 4 IN2 A2 CH2 A esistance CH2 A esistance
c thermometer A thermometer A
T4
CH1 Resist: CH1 Resist
9 CcT4 CTinput 4 IN1 B1 CH1B esisiance CH1B esistance
thermometer B thermometer B
CH2 Resist: CH2 Resist:
10 cTs CTinput5 IN2 B2 CH2 B esistance CH2B esistance
thermometer B thermometer B
CT5
" cT5 CTinput5 INT b1 CH1b CH1 Resistance CH1b CH1 Resistance
thermometer b thermometer b
12 cT6 CT input 6 IN2 b2 CH2 b CH2 Resistance CH2 b CH2 Resistance
thermometer b thermometer b
CT6
CH3 Resist Monitor 3 resist:
13 cT6 CTinput6 IN3 A3 CH3A esisance MT3 A onrior S resistance
thermometer A thermometer A
CH4 Resist Monitor 4 resist:
14 cT7 CTinput7 IN4 A4 CH4 A esisance MT4 A ontior & resistance
thermometer A thermometer A o
CT7 «
CH3 Resist Monitor 3 resist:
15 cT7 CTinput7 IN3 B3 CH3B esisance MT3 B onrior S resistance Ay
thermometer B thermometer B =1
P4
CH4 Resist Monitor 4 resist: [
16 CTs CTinput8 IN4 B4 CH4 B esistance MT4 B ontfor 4 resistance 3
thermometer B thermometer B @
CT8 - - - @
17 cTs CTinput 8 IN3 b3 CH3 b CH3 Resistance MT3 b Monitor 3 resistance
thermometer b thermometer b
18 NG NG Unused IN4 ba CH4 b CH4 Resistance MT4 b Monitor 4 resistance
thermometer b thermometer b
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Terminal block for I1/0

Terminal Heating-cooling control ) )
Mix control (normal mode) Mix control (expanded mode)
number | |ndication (expanded mode)
Symbol Name Symbol Name Symbol Name
1 ouT1 L1H CH1 Heating output L1H CH1 Heating output L1H CH1 Heating output
2 ouT2 L1C CH1 Cooling output L1C CH1 Cooling output L1C CH?1 Cooling output
3 OuUT3 L2H CH2 Heating output L3 CH3 Output L3 CH3 Output
4 ouUT4 L2C CH2 Cooling output L4 CH4 Output L4 CH4 Output
5 _+| ,__ COM- Output common COM- Output common COM- Output common
6 NC NC Unused NC Unused NC Unused
7 INT A1 CH1A CH1 Resistance CH1A CH1 Resistance CH1A CH1 Resistance
thermometer A thermometer A thermometer A
s IN2 A2 CH2 A CH2 Resistance MT2 A Monitor 2 resistance CH2 A CH2 Resistance
thermometer A thermometer A thermometer A
9 IN1 B CH1B CH1 Resistance CH1B CH1 Resistance CH1B CH1 Resistance
thermometer B thermometer B thermometer B
10 IN2 B2 CH2 B CH2 Resistance MT2 B Monitor 2 resistance CH2 B CH2 Resistance
thermometer B thermometer B thermometer B
1" IN1 b1 CH1b CH1 Resistance CH1b CH1 Resistance CH1b CH1 Resistance
thermometer b thermometer b thermometer b
12 IN2 b2 CH2 b CH2 Resistance MT2 b Monitor 2 resistance CH2 b CH2 Resistance
thermometer b thermometer b thermometer b
CH3 Resistance CH3 Resistance CH3 Resistance
3 IN3 A3 CH3A thermometer A CH3A thermometer A CH3A thermometer A
CH4 Resistance CH4 Resistance CH4 Resistance
14 IN4 A4 CHa A thermometer A CHa A thermometer A CHA A thermometer A
15 IN3 B3 CH3 B CH3 Resistance CH3B CH3 Resistance CH3B CH3 Resistance
thermometer B thermometer B thermometer B
16 IN4 B4 CH4 B CH4 Resistance CH4 B CH4 Resistance CHAB CH4 Resistance
thermometer B thermometer B thermometer B
17 IN3 b3 CH3 b CH3 Resistance CH3 b CH3 Resistance CH3 b CH3 Resistance
thermometer b thermometer b thermometer b
18 IN4 b4 CH4 b CH4 Resistance CH4 b CH4 Resistance CH4 b CH4 Resistance
thermometer b thermometer b thermometer b
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

5.4 Wiring

This section describes the wiring precautions and module connection examples.

5.4.1 Wiring precautions

External wiring that is less likely to be affected by noise is one of the conditions for a highly reliable system that fully
utilizes the Q64TCN.
This section describes wiring precautions.

» Use separate cables for the AC control circuit and the Q64TCN's external I/O signals to avoid influence of
AC side surges and induction.

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

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

« To ensure that this product maintains EMC and Low Voltage Directives, please refer to the manual included
with the CPU module or base unit.

BULIM. 'S

suonneoald BULIpy L 'H'S
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5.4.2 External wiring

(1) Q64TCTTN

(a) In the standard control

Q64TCTTN
*2
Y
L1 —
/- | «Szl Internal
S b L | circuit
“ ; S
- L4 —
| L= <V Internal
b circuit
Yl - — |
F—{com{——
“ 24VDC
[ | Filter | _
| lv RN

Controlled
object

— Internal

Filter circuit

T
I
I
I
|~
Filter |

=
T

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

Point/’

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

Reference junction
l Thermocouple extension wire (OK) Q84TCTT(BW)N

Shielded cable (NG)

A Cold junction

temperature

compensation

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

(Ambient) temperature difference G thermocouple

h "' B: Cold junction temperature
compensation resistor
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

(b) In the heating-cooling control

QB64TCTTN
@ - o
, Am— [CiH] .
«Szl Internal
- circuit
Y o e
nterna
’ tszl circuit
*2
a
[ | @E ]
S =y | | e
*2 9
a
= e 2l
Internal
’ tszl circuit
4] - — |
COM-}———
24VDC
Heating Cooling
Controlled *1
object T [CHTT |~
— [} [ SH_| Fitter [\
=
®— Internal
circuit
Filter |~

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

[SNe)]
NN
int e
Point ns
Q «Q
Use the compensation lead wire for the cable of thermocouple. If the compensation lead wire is not used, and when the cold 2
junction temperature compensation resistor is away from the end tip of thermocouple, the (ambient) temperature difference g
may lead to a faulty temperature process value (PV). =
«Q

Reference junction
l Thermocouple extension wire (OK) QB4TCTT(BW)N

Shielded cable (NG)

1

A Cold junction

temperature

compensation

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

(Ambient) temperature difference s thermocouple

h OB Cold junction temperature
compensation resistor
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(2) Q64TCTTBWN

(a) In the standard control

Q QB64TCTTBWN
/' - | Internal
; b Szl circuit
I { il
ﬁjm S|
circuit
N — |
[> Current sensor
> (CT)
_|—|< [ N
Filter [\
Cor;)t_rollted
objec ) — Internal
Filter | . circuit
1
1
N
Filter |
L Connector
- Connector
r'e 2
F [cT1]
[\,I CT1
CT input circuit
( l_:_|
CT8
> CT8

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

Point />

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

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

Reference junction

l Thermocouple extension wire (OK) QB4TCTT(BW)N

Shielded cable (NG)

1

A Cold junction

temperature %

compensation

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

B (Ambient) temperature difference N thermocouple

h " B:Cold junction temperature
compensation resistor
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

(b) In the heating-cooling control

o QB64TCTTBWN
@ O
1 T [C1H] —
& | | - Internal
=Y | | circuit
2
r \ \
, T hr—uc] —
: =y | | e
*2
Y
D e——) —
: =y | | e
*2
=Y A} Moc |
| | 1L2C] il Internal
) 3 b= Szl circuit
urrent +] - ]
sensor ‘“—@j—'\/‘
(€1 | cooling 24VDC
*1
cl=ls ] [ '_}%l“ Filter [~
Heating Vi (CH1- B
Controlled ®— Internal
object » circuit
Y
1] ] -8:2; Filter ~
= Connector
w | Connector,|
- p il
E 1 CT1 |
oo
CT2 S5
CT input circuit § =
: 53
( oTal 3
CT8 o
) [CTs] 3
g.
Q

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

Point/’

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

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

Reference junction
l Thermocouple extension wire (OK) QB4TCTT(BW)N

Shielded cable (NG)

A Cold junction

temperature %

compensation

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

B (Ambient) temperature difference N thermocouple

b "' B: Cold junction temperature
compensation resistor
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(3) Q64TCRTN

(a) In the standard control

QB64TCRTN

© o]
LT ] —

| §

L4 — —
zl Internal
circuit
F—{com}———

; - Internal
b Si circuit
+Y

*q 24VDC
A T cH1A— —
E : } “ e | Fitter [~
Controlled [V LH%
object - |
S CH2 A Filter M Internal
CH2 BI—| — »¥—— circuit
*q CH2 b Lo
. : 3
CH4 A— . —
} oha Bl— Filter |~
CH4 b

L

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

QB64TCRTN
*1
? —
, T —
tszl Internal
circuit
*1
n 2 N
- | | L1c] a2l
: =¥ | 'siee
q
*1
L — MoH1
| | 12t | - Internal
p + Y | | circuit
q
*1
P — T ]
| | 1L2C | il Internal
3 tszl Gireult
o —
F—{comt——
24VDC
Heating Cooling *q
A A DN
CHIA™| i —
L E :} “ Chig_| Fiter |\
CH1b
Controlled a Igitr%mta l
object *1
\
, ] ch2AT Fitter [\
] CH2b

*1 Use the shielded cable.

Buipm g

Buum [euseixg z'v'g
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(4) Q64TCRTBWN

(a) In the standard control

Q64TCRTBWN

e
L1 —
- Szl Internal
circuit
—

| S

*1
tsa Internal
. ! | circuit
Current sensor —fcom——~
(CT)
1
A ¥

. 24VDC

=] n o - -
B 1 [ CH1A Filter
CH1 B— —
b 1] I CH1 b
Controlled |
object L o
ICH2 A Filter ' InFern_aI
CH2 B[— — — circuit
L
~_

[V —
(
)
/
*1
¥ :
CHAA— —
| : Cha B—| Filter |
CH4 b

9
-

=
olo| |o

<]

CT input circuit

T
ﬁ
—
o)

*1 Use the shielded cable.

Point />

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

Q64TCRTBWN

*1
n = Al I 1
2 i ] {C1H]
tgzl Internal
circuit

Y o
Ry
- | | | |
. =¥ | |\
N q
1\
: O 1] —
) *Sa Internal
- circult
*1 1
4
AT A—el —
) <_Szl Internal
- circuit
o — |
Current COE
sensor 24VDC
(CT Cooling *q
. A iy 4 T | N
=I5 5 0 I ‘::1 g_ Filter |
Heating b L I CH1b 9 Internal
Controlled circurt
object 1
4
ICH2 A— i
I } o B Filter AN

= Connector
Connector
*
u

.
olo
I3

[ oo
-l\/_ 1 | -h -b
N
= m g
[ N=1
CT2 o @
CT2 CT input circuit g
l £
: 2
¢ CTs
) [cTs|

*1 Use the shielded cable.

Point/

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

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

QB64TCTTBWN
Q64TCRTBWN

L1
--— L2
--— L3
--— L4
COM-

--— CH1
--—— CH2
--—— CH3
--—— CH4

Controlled
object

CT1
CT1
CT2
CT2
— CT3
— CT3
— 1 CT4
—1 CT4

{
| —fes
4

To three-phase heater (used in CH2 loop)

To single-phase heater (used in CH3 loop
CT5

— CT6
—1 CT6
CT7
CT7
CT8
CT8

To single-phase heater (used in CH4 loop

Unused

Three-phase heater disconnection detection is executed by measuring the currents of two of the three cables.
In the above wiring example, set CTO CT input channel assignment setting (Un\G264 to Un\G271) as indicated below.

CT input Buffer memory address Set value
CT1 Un\G264 1
CT2 uUn\G265 1
CT3 Un\G266 2
CT4 un\G267 2
CT5 Un\G268 3
CT6 Un\G269 4
CT7 uUn\G270 0
CT8 Un\G271 0
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CHAPTER 5 SETTINGS AND THE PROCEDURE BEFORE OPERATION

5.5 Unused Channel Setting

When no temperature sensor is connected to a channel, the Q64TCN performs upscale processing for the channel.
Therefore, when a temperature sensor is not connected to a channel where no temperature control is performed, the
module determines that the temperature process value (PV) has exceeded the temperature measurement range for

the input range, and the ALM LED blinks.
Once the unused channel setting is configured, no alarm will occur for a channel where a temperature sensor is not
connected. To prevent faulty alert detection, configure the unused channel setting.

(1) Setting method
Set a value in CHO unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157).
For details on the setting, refer to the following.

[ 5 Page 128, Section 3.4.2 (35)
The following table shows the relationship between the setting value and control status.

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

Even if the unused channel setting is configured, the sampling cycle does not change.
© 0 0000000000000 0000000000000 OOCOEOLEOEPOOEOEOSOEOEOEOSOEOEPOCOEOEOCOEPOETOEOEOLEOEPOEOEOEOSOEOEOEOEOETOTOETOCTETOETCOCETOEOS

Bumes |suuey) pasnun §'g
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CHAPTER 6 vARIOUS SETTINGS

This chapter describes the setting procedures of the Q64TCN.

Point />

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

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

6.1 Addition of Modules

Add the model name of the Q64TCN to use on the project.

(1) Addition procedure

Open the "New Module..." window.

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

New Module g|
Module Selection
Module Type |Temperature Control Module j
Madule Name [QeaTCTTH =l ?:rtiﬂugtol_tfe“;r;*:ﬁ““m” et

Mount Position
Mounted Slak Mo, |1 JZ:I Acknowledge If0 Assignment

Iv Specify start ¥ address | 0010 (HY 1 Slot Occupy [16 points]

Title setting

Title
cancel |
Item Description
Module Type Set "Temperature Control Module".
Module Module Name Select the module model name to mount.
Selection Setting ltem Select it to reduce the number of setting items for auto refresh.
Reduction Mode for
Auto-refresh ((Z_3 Page 309, Section 6.4)
Base No. Set the base unit where the module is mounted.
Mount Mounted Slot No. Set the slot No. where the module is mounted.
Position Specify start XY The start I/0 number (hexadecimal) of the target module is set, according to the slot
address No. An arbitrary start I/O number can be also set.
Title setting Title Set an arbitrary title.
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6.2

Switch Setting

CHAPTER 6 VARIOUS SETTINGS

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

channel.

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

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

Switch Setting 0010:Q64TCTTN

Cubput Setking ak CPU Skop Error

Control Mode Selection

CH Cubput Setking ak CPU Sktop Error

CHL  O:CLEAR .
CH2 CLEAR

CH3 CLEAR

CH4 CLEAR

|D:Standard Contral
Auto-setting at Input Range Change

L

|D :Disable

Setting Change Rate Limiter

L

Maoving Awveraging Process Setking

|D:Temperature Rise/Temperature Drop Batch Setting

L

|D: Enable

140620000000000-C or later,

{Caution)

parameter contains an out-of-range value,

Moving Averaging Process Setting is available for Product Information

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

]

L

Cancel |

Item Description Set value Reference
. Set whether to hold or clear the transistor output status
Output Setting at ) * 0: CLEAR (default value) Page 171,
when a CPU stop error occurs or when a CPU module is ]
CPU Stop Error ) *1: HOLD Section 4.2
switched from RUN to STOP.
« 0: Standard Control
* 1: Heating/Cooling Control (Normal Mode)
Control Mode « 2: Heating/Cooling Control (Expanded Page 168,
. Set the control mode. .
Selection Mode) Section 4.1
* 3: Mix Control (Normal Mode)
* 4: Mix Control (Expanded Mode)
. Set this item to change data of the related buffer
Auto-setting at . . . .
Inout Ranae memory automatically when the input range is changed « 0: Disable Page 226,
u
P g so that an error which is out of the setting does not * 1: Enable Section 4.15
Change
occur.
» 0: Temperature Rise/Temperature Drop
Setting Change | Select "batch" setting or "individual" setting for the Batch Setting Page 196,
Rate Limiter setting change rate limiter at temperature rise and drop . | * 1: Temperature Rise/Temperature Drop Section 4.9
Individual Setting
Moving . . .
Averagin Set whether to enable or disable the moving averaging « 0: Enable Page 197,
Y i
ging . process. « 1: Disable Section 4.10
Process Setting

*1

Immediately after the control mode selection is changed, a set value discrepancy error (error code: 001E) occurs. To

clear the set value discrepancy error, turn off, on, and off EZPROM backup instruction (Yn8).
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6.3 Parameter Setting

Set the parameter for each channel.
By setting parameters here, the parameter setting is not required on a program.

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

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

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

_& 0010:Q64TCTIN[]-Parameter

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

Gray Cells button Item cH cHe cHa cha A
-| Basic setting Set the temperature conversion system.
2 Thermocouplek 2iThermocouplek, 2 Thermocouplek, 2iThermocouplek
Input range Measured Temperabure  Measured Temperature  Measured Temperature  Measured Temperature
Rangeld to 1300 ) Range{0 ko 1300 C) Rangefd ko 1300 ) Rangef0 to 1300 C)
Set value (5] setting o oc o
. Unused channel settind | 0:Used ~ | Plsed 0:Used O:Uszd
Pull-down list type I Control basic parameter | [ d Hortional band (P), integral time (I}, derivative time (D)} and
Proportional band (P
setting/Heating contral 0% 3.0% 3.0 %
proportional band setting
Coaling proportional band
{Pc) setting 3.0% 3.0 % 3.0% 3.0 %
Inkeqgral time {1) setting 240 s 240 5 240 5 240 5
Dierivative time (D) setting | 60 = 6 s &0 s 6 s
Control autput cycle
setting/Heating contral 30s 30s 30s 30s
output cyele setting
Control response parameter | 0: Slow 0:5low 0 Slowe 0:5low
Skop Maode Setting 1:Manitar 1:Monitar 1:Manitar 1:Monitar
FID continuation flag 0:5top
—, Control detail parameter | Set temperature measurement ranges such as upper/lower limit, for temperature
setting adjustment control.
Forwardfreverse action 1:Reverse Ackion 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter o [ 1300 C 1300 C 1300 C 1300 C
Text box type Lower limit setting limiter * (|0 C [ oc oc
Setting change rate limiter M

Used to specify a5 unused the channels where temperature contral will not be performed and temperature sensors will not be connected,

2. Click Clsar value for Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

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

@COQQOQ.C.COCOCOCO‘000‘QOC.COCOC0000000OQOC.COCOCOCCOQQQQO

If writing is performed without setting unnecessary items for the mode set on Switch Setting to 0, a write data error (error
code: O0OO2,) may occur.

For details on set values, refer to the following.

Setting item Reference
Input range Page 98, Section 3.4.2 (12)
Set value (SV) setting Page 106, Section 3.4.2 (14)
Unused channel setting Page 128, Section 3.4.2 (35)

Proportional band (P) setting/Heating control proportional band setting (Ph)
Page 107, Section 3.4.2 (15)

Cooling proportional band (Pc) setting
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Setting item

Reference

Integral time (1) setting

Page 109, Section 3.4.2 (16)

Derivative time (D) setting

Page 109, Section 3.4.2 (17)

Control output cycle setting/Heating control output cycle setting

Page 116, Section 3.4.2 (23)

Control response parameter

Page 118, Section 3.4.2 (25)

Stop Mode Setting

Page 105, Section 3.4.2 (13

PID continuation flag

Forward/reverse action setting

)
Page 133, Section 3.4.2 (43)
Page 123, Section 3.4.2 (30)

Upper limit setting limiter

Lower limit setting limiter

Page 124, Section 3.4.2 (31)

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

Setting change rate limiter (Temperature drop)

Page 121, Section 3.4.2 (28)

Sensor correction value setting

Page 115, Section 3.4.2 (21)

Number of moving averaging

Page 153, Section 3.4.2 (72)

Primary delay digital filter setting

Page 117, Section 3.4.2 (24)

Upper limit output limiter/Heating upper limit output limiter

Lower limit output limiter

Page 112, Section 3.4.2 (19)

Output variation limiter

Page 114, Section 3.4.2 (20)

Adjustment sensitivity (dead band) setting

Page 115, Section 3.4.2 (22)

Self-tuning setting

Page 148, Section 3.4.2 (68)

Temperature conversion setting

Page 152, Section 3.4.2 (71)

Cooling method setting

Page 153, Section 3.4.2 (73)

Cooling upper limit output limiter

Page 112, Section 3.4.2 (19)

Cooling control output cycle setting

Page 116, Section 3.4.2 (23)

Overlap/dead band setting

Page 154, Section 3.4.2 (74)

Process value (PV) scaling function enable/disable setting

Page 154, Section 3.4.2 (76)

Process value (PV) scaling lower limit value

Process value (PV) scaling upper limit value

Page 155, Section 3.4.2 (77)

Derivative action selection

Page 155, Section 3.4.2 (79)

Simultaneous temperature rise group setting

Page 156, Section 3.4.2 (80)

Simultaneous temperature rise AT mode selection

Page 157, Section 3.4.2 (83)

Setting change rate limiter Unit time setting

Page 159, Section 3.4.2 (85

Peak current suppression control group setting

Page 160, Section 3.4.2 (86

Automatic backup setting after auto tuning of PID constants

Cold junction temperature compensation selection

Page 137, Section 3.4.2 (49

Alert 1 to 4 mode setting

)
)
Page 130, Section 3.4.2 (37)
)
)

Page 139, Section 3.4.2 (52

Alert set value 1 to 4

Page 110, Section 3.4.2 (18)

Alert dead band setting

Page 131, Section 3.4.2 (38

Number of alert delay

Page 131, Section 3.4.2 (39

Loop disconnection detection judgment time

Page 126, Section 3.4.2 (33

Loop disconnection detection dead band

Page 127, Section 3.4.2 (34

Heater disconnection alert setting

Page 125, Section 3.4.2 (32

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

Heater disconnection compensation function selection

Page 133, Section 3.4.2 (44

AT Bias

Page 122, Section 3.4.2 (29

Auto tuning mode selection

Page 138, Section 3.4.2 (51

During AT loop disconnection detection function enable/disable setting

Page 147, Section 3.4.2 (66

Temperature rise completion range setting

)
)
)
)
)
Page 132, Section 3.4.2 (40)
)
)
)
)
)

Page 132, Section 3.4.2 (41
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Setting item Reference
Temperature rise completion soak time setting Page 133, Section 3.4.2 (42)
Transistor output monitor ON delay time setting Page 134, Section 3.4.2 (45)
Resolution of the manipulated value for output with another analog module Page 136, Section 3.4.2 (48)
CT monitor method switching Page 134, Section 3.4.2 (46)
CTO CT input channel assignment setting Page 141, Section 3.4.2 (54)
CTO CT selection Page 142, Section 3.4.2 (55)
CTO Reference heater current value Page 143, Section 3.4.2 (56)
CTO CT Ratio setting Page 143, Section 3.4.2 (57)

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

Buffer memory data can be transferred to specified devices using this function.

By using this auto refresh setting, reading or writing is not required on a program.

For the Q64TCN, number of parameters of the auto refresh setting can be reduced by changing the normal mode to
the setting item reduction mode.

(1) Setting item reduction mode

In the setting item reduction mode, setting items can be grouped so that the device setting is required only for the
start item of the group and the number of parameters of the auto refresh setting can be saved compared with the
normal mode.

For the number of parameters of the auto refresh setting, refer to the following:

[ 5 Page 46, Section 3.1.3 (2)

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

(2) Setting method

(a) In the setting item reduction mode

Configure settings from "Auto_Refresh" window.

The mode change to the setting item reduction mode can be performed from "New Module" window as well.
(_ Page 304, Section 6.1)

1. Open "Auto_Refresh" window.

5 0010:Q64TCTTN[]-Auto_Refresh [==E]

Display Fiter [ Display Al =]

e e O Project window => [Intelligent Function Module]

> Module name > [Auto_Refresh]

Uyseley oMY t'9

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

{

T 2. Change from the normal mode to the setting item
Edi Find/Replace  Compile  Yiew

=]

W Undo ctri+z reduction mode.

Al Redo Sty If the setting item reduction mode is already set, the
o] cut co following operation is not required.

E= Sopy Chrl+C

o Beste e O [Edit] 2> [Setting ltem Reduction Mode]

Auto Device Assignment., ..

Setting Ikem Reduction Made. ..

If the mode is changed to the setting item reduction
mode, the box to the left of [Setting Item Reduction
Mode] is checked.

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

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

{

3. Click the button.

MELSOFT Series GX Works2

Auto-refresh For 0010: QE4TCTTM will be changed from Normal Mode' to *Setting Item Reduction Mode',

1\ Allvegstered devces wilbe cleared,

Unable to restors the dleared data. Ars you surs you wank to continus?

* Lnable ko raad date correctly by Following versions f you write data o PLC under "Setting Irem Reduction Mads'.
- G¥ Configurator-TC
- G Works2 versions older than version 1,738

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

0010:Q64TCTTN[]-Auto_Refresh

o target device.
Ttem CH1 CH2 CH3 CH4 el
= Fransfer to TPU iThe data of the buffer memory is to the specified device.

Wrke data error code
= Measured value,/Alert setting

Alert defirition
Temperature process value (PY)
Manipulated value
{MV¥)/Heating-side manipulated
value (M)
Temperature rise judament flag
Transistor autput
flagiHeating-side transistor
sutput flag
St value {5V} moritor

Manipulated value

{MV)/Heating-side v

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

5. To set the device for a grouped setting items (gray

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

T ot ofthe Bfer ey s (oo 5 e speciien e, | When the device is set to the start item, the consecutive
Wwrite data error code
) Hcasured valve, lert setting ST || devices are automatically set to the grouped setting

Alert definition D51 DSz D53 DS54
Temperaturs process valus (PY) D55 [ D57 Ds8 . . . . " "
Markalatd v items. (The left side window is the example when "D51
iﬁ:‘\‘/-‘)eﬂrg;a\;lr\‘r)vgrswde manipulated | DS& DED D&L Dz
Temperature e yudgnent . D63 064 oes os6 is set to "Measured value/Alert setting".)
;:;r;a:lazn?:'duel Ltransistor De7 Deg Deg D70
output flag
Set value (54) monitor D71 o7z D73 D74

Manipulated value

(MV)/Heating-side ¥

Transfer Direction [Inkelligent Function Module - PLC]
Buffer Memory Address [5 (Sh)], Transfer Word Counts [24]
Device Comment []

Transfer word will be batch stored (24 words) by each auto-refresh group.

\)
End

Point />

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

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

® WWhen the auto refresh settings configured in the setting item reduction mode are read with GX Configurator-TC
» The setting contents are not displayed properly. Only the device set to the start item of the group is displayed.
» Do not edit the read out auto refresh settings using GX Configurator-TC.
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(b) In the normal mode
Open the "Auto_Refresh" window.

1. start "Auto_Refresh" on the Project window.

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

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

i 0010:Q64TCTTN[]-Auto_Refresh 9[[=1E3;
Display Filker |Display All j
ke ZH1 CH2 CH3 CH4 :

-| Fransfer to CPU
‘Write data error code
Temperature process value (PY) £
Manipulated value
(MY Heating-side manipulated
walue (M)

Transistor output flagfHeating-side
transistor output flag

Alert definition

Manipulated value

(MY Heating-side manipulated

walue (Myh) For another analog
ronciile qnknak

|

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

6.5 Auto Tuning

For how to execute auto tuning, refer to the following.
[ Page 185, Section 4.6 (5)

66 Sensor Correction

Bulun] oy g9

For how to execute sensor correction, refer to the following.
[ ¥ Page 215, Section 4.14
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CHAPTER 7 PROGRAMMING

This chapter describes the programs of the Q64TCN.
When applying any of the program examples introduced in this chapter to the actual system, verify that the control of

the target system has no problem thoroughly.

7.1 Programming Procedure

Create a program that performs temperature control in the Q64TCN using the following procedure.

C Start )

l

Configure NO

the initial setting using
GX WorksZ?/

A 4

Create a sequence program to configure

Configure initial data (such as input range initial data (such as input range and set
value (SV)).

and set value (SV)) using GX Works2.

NO

Use specific PID constants?

Use specific PID constants?

YES

A 4

Create a sequence program to

Configure the PID constants using
configure the PID constants.

GX Works2.

A4

v

Execute the auto tuning™”. Execute the auto tuning™.

. '

Back up the PID constants in E2PROM.

Back up the PID constants in E2PROM.

|

Use CHO E2PROM's PID constants read
instruction to create a sequence program
to read the PID constants from E2PROM.

»lg
>4

v

( Operation )

*1 In the standard control, the self-tuning can be selected if necessary.
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CHAPTER 7 PROGRAMMING

7.2 When Using the Module in a Standard System
Configuration

This section describes the following program examples.

Control mode Overview of the program example Reference
This is a program example for operations such as the auto tuning, self-tuning, and error code Page 313,
read. Section 7.2.1
Standard control
This is a program example where the peak current suppression function and the simultaneous Page 325,
temperature rise function are used for the control. Section 7.2.2
. ) . . ) Page 340,
Heating-cooling control | This is a program example for the heating-cooling control. -
Section 7.2.3
7.2.1 Standard control (such as auto tuning, self-tuning, and error

code read)

This section describes the program example for operations such as the auto tuning, self-tuning, and error code read.

(1) System configuration

The following figure shows the system configuration for operations such as the auto tuning, self-tuning, and error
code read.

QCPU

16 empty points

QB4TCTTN (X/Y10 to X/Y1F)
QX42 (X20 to X5F)

QY42P (Y60 to Y9F)

Heater

[T Object to be controlled
Type-K thermocouple
0°C to 1300°C

Point/’

When the Q64TCTTBWN or the Q64TCRTBWN is used, the I/O assignment is the same as that of the system configuration
shown above.

+ Slot 0: Empty 16 points

+ Slot 1: Intelligent 16 points

* Slot 2: Input 64 points

+ Slot 3: Output 64 points
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(2)

()

Programming condition

This program is designed to read the temperatures measured by the thermocouple (K type, 0 to 1300°C)
connected to CH1.

An error code can be read and reset.

The self-tuning function automatically sets the PID constants optimal to CH1.

Wiring example
The following figure shows a wiring example.
R w— .

QB4TCTTN
RUN ALM

ERR

Heater operation
input

OouT1

ouT2

OouT3
"
NC

M‘ IN1 1+
IN2 2+
CH1 Input T

ouT4

IN2 2-
Cold junction cJ NC
temperature cJ

compensation cJ NC

resistor &
IN3 3+
IN4 4+
IN3 3-
IN4 4-
QB4TC
N



(4) Switch Setting

CHAPTER 7 PROGRAMMING

Configure the output setting at CPU stop error and the control mode selection as follows.

O Project window => [Intelligent Function Module] => [Q64TCTTN] => [Switch Setting]

Switch Setting 0010:Q64TCTTN El

Dutput Setting ak CPU Stop Error

H Cutpuk Setting at CPU Stop Errar

CHi O:CLEAR.

CHZ O:CLEAR

CH3 | 0:CLEAR

CH4  i0:CLEAR = ‘

Control Made Selection

|D:Standard Control j
Auto-setting at Input Range Change

|D:Disabla j
Setting Change Rate Limiter

|D:Tamperature RiseiTemperature Drop Batch Setting j
Maowing Averaqging Process Setting

|D: Enablz j

Mowing Averaging Process Setting is available For Product Information
140620000000000-C or later,

{Caution)

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

O Caneel |

Item

Set value

CH1 CH2

CH3

CH4

Output Setting at CPU Stop
Error

0: CLEAR 0: CLEAR

0: CLEAR

0: CLEAR

Control Mode Selection

0: Standard Control

Auto-setting at Input Range
Change

0: Disable

Setting Change Rate Limiter

0: Temperature Rise/Temperature Drop Batch Setting

Moving Averaging Process
Setting

0: Enable
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(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
2: Thermocouple K | 2: Thermocouple K 2: Thermocouple K | 2: Thermocouple K
Measured Measured Measured Measured

Input range

(0 to 1300°C)

Temperature Range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 1: Unused 1: Unused 1: Unused
Control output cycle setting 30s 30s 30s 30s
Upper limit setting limiter 400°C 1300°C 1300°C 1300°C
Lower limit setting limiter 0°C 0°C 0°C 0°C

Self-tuning setting*1

Constant Only)

1: Starting ST (PID

0: Do Not Run the
ST

0: Do Not Run the
ST

0: Do Not Run the
ST

Alert 1 mode setting

Alert

1: Upper Limit Input

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

250°C

0°C

0°C

0°C

*1 This setting is necessary only when the self-tuning function is used.

(6) When using the parameter of an intelligent function module

(a) Devices used by a user

Device Description
X10 Module READY flag
QB64TCTTN (X10 to X1F)
X12 Write error flag
X22 Error code reset instruction
X23 Operation mode setting instruction
QX42 (X20 to X5F)
X24 E2PROM:'s PID constants read instruction
X30 CH1 Set value (SV) change instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
QB64TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YOF)
D50 Write data error code
Devices where data is written by
D51 CH1 Temperature process value (PV)
auto refresh
D55 CH1 Alert definition
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag




(b) Parameter setting

Set the contents of initial settings in the parameter.

1.

O Project window => [Intelligent Function Module] => [Q64TCTTN] = [Parameter]

Open the "Parameter” window.

Set the parameter.

CHAPTER 7 PROGRAMMING

Click Clear Walue For Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

64 TCTTN[]-Parameter

Contral Mode: Standard Contral

Clear Yalue For Gray Cells | * Set the value of unnecessary items for control mode o 0,

Item
-| Basic sefting

Input range

Set value {54 setting
Unused channel setting
- Control basic parameter setting

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

Cooling proportional band (Pc) setting

Integral time (I} setting
Derivative kime (D) setting

Control output cycle setting/Heating
control output cycle setting

Control response parameter
Stop Mode Setting
PID continuation flag

- Control detail parameter setting

CH1 CHz

CH3

CH4

B

et the temperature conversion system.

21 Thermocouplek Measured | 2:Thermocouplel Measured | 2:Thermocouplek, Measured | 2: Thermocouplek, Measured
Temperature Range(0 to

Temperature Range(0 to

1300 C) 1300 C)
2002 o
0:Used 1ilnused

Set PID constants {proportional band (P}, integral time (I}, derivative time (D)) and temperature

3.0 % 3.0 %
3.0 % 3.0 %
240 5 240 5
605 605

30s 30s

0: Sl 0: Sl
1:Manitar 1:Manitar
0:5kop

Set temperature measurement ranges such as upper/lower limit, for temperature adjustment

1300 C)
o
1ilnused

3.0 %

3.0 %

2405
605

30s

0: Sl
1:Manitar

Temperature Range(0 to

1300 C)
o
1ilnused

3.0 %

3.0 %

2405
605

30s

0: Sl
1:Manitar

Temperature Range(0 to

control.
Forwardfreverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 400 1300 1300 1300
Lower limit setting limiter 0 0 0 0
ikt e LR
(Sfémif:tﬂ:ged:zﬁ s 0.0 % 0.0 % 0.0 % 0.0 % g
Set the temperature conversion system,
oy Set value
Item Description
CH1 CH2 CH3 CH4
2: Thermocouple | 2: Thermocouple | 2: Thermocouple | 2: Thermocouple
Set the temperature sensor K Measured K Measured K Measured K Measured
Input range used for the Q64TCN and the Temperature Temperature Temperature Temperature
measurement range. Range (0 to Range (0 to Range (0 to Range (0 to
1300°C) 1300°C) 1300°C) 1300°C)
Set value (SV) Set the target temperature
) 200°C 0°C 0°C 0°C
setting value of PID control.
Configure this setting when the
channels where the
Unused channel temperature control is not
. 0: Used 1: Unused 1: Unused 1: Unused
setting performed and the temperature
sensor is not connected are set
to be unused.
Control output cycle
setting/Heating Set the pulse cycle (ON/OFF
. 30s 30s 30s 30s
control output cycle | cycle) of the transistor output.
setting
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Set value

Item Description
CH1 CH2 CH3 CH4
Upper limit setting Set the upper limit of the set
o 400°C 1300°C 1300°C 1300°C
limiter value (SV).
L limit setti Set the | limit of th t
.oyver imit setting et the lower limit of the se 0°C 0°C 0°C 0°C
limiter value (SV).
1: Starting ST

Self-tuning setting*1

Set the operation of the self-
tuning.

(PID Constant
Only)

0: Do Not Run the
ST

0: Do Not Run the
ST

0: Do Not Run the
ST

. 1: Upper Limit ) . .
Alert 1 mode setting | Set the alert mode. 0: Not Warning 0: Not Warning 0: Not Warning
Input Alert
Set the temperature where
Alert set value 1 CHO Alert 1 (b8 of Un\G5 to 250°C — — —

Un\G8) turns on.

*1 This setting is necessary only when the self-tuning function is used.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] = [Q64TCTTN] = [Auto_Refresh]

ik 001 0:Q64TCTIN[]-Auto_Refresh

Display Filker IDispIay All LI
Item CH1 [ CH2 CH4 ~
|| Fransfer to £PU The data of the buffer memory is transmitted ko th
------ ‘Write data error code Ds0

------ Temperature process value (PY) | DS1

Manipulated value
------ (MY Heating-side manipulated
walue (M)

Transistor output flagfHeating-side
transistor output flag

------ Alert definition [l
Manipulated value
(MY Heating-side manipulated -
walue (Myh) For another analog
module output

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

AT Simultaneous temperature rise
parameter calculation flag

------ Self-tuning Flag

Temperature conversion
completion flag

------ Process value (PY) scaling walue
Simultaneous temperature rise

...... e 7

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

[I£3

Set value

Item Description
CH1 CH2 CH3 CH4

. An error code or alarm code is
Write data error code D50
stored.

The detected temperature
value where sensor correction | D51 — — —
was performed is stored.

Temperature
process value (PV)

o The value is stored depending
Alert definition D55 — — —
on the detected alert.

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ 7 Page 309, Section 6.4
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(d) Writing parameter of an intelligent function module
Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of

the programmable controller.

O [Online] => [Write to PLC...]

<

or Power OFF — ON

(e) Performing auto tuning
Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

L@ [Tool] => [Intelligent Function Module Tool] = [Temperature Control Module]
=> [Auto Tuning...] = "Q64TCTTN" =>

(x]

Auto Tuning

Manibar Status Executes auko tuning. fMade
Monitoring & "
B I Setting Mode |
Start Monik OG- QEATCTTN g Change Mode

m Target Module |

Stop Manit

top Maonitor | CError Code (HER) ——————————
I - Detal Display. ..

Etror Cleat |
Auta Tuning Execution I Auko Tuning Sekting
Ltem CH1L cHz CH3 CH4
FID conkrol JPID contral operation status
Process value (PY) oc oc oc oc
St walue (W) 200C ocC oc ocC
Manipulated value (My)/Heating-side manipulated value (MR} 5.0 % 5.0 % 5.0 %k 5.0 %
Cooling-side manipulated value (MVC) 0.0 % 0.0 % 0.0 % 0.0 %
PID canstant PID constank current value
Proportional band (P} setting/Heating control proportional band setting (PR) 5.0 % 3.0% 3.0 % 3.0 %
Cooling-side propartional band (Pc) setting 0.0 % 0.0 % 0.0 % 0.0 %
Integral time (I} setting 240 5 240 5 40 5 240 =
Detivative time (D) setting 605 605 605 605
Loop disconnection detection judgment time 460 5 480 5 480 5 460 5
Auta buning execution Executes auto tuning.
#uto tuning start Start | Start | Start | Start
Auko tuning stop Stop Stop Stop Stop
Status Mat esxcecuted Mot executed Mot execubed Nat executed
Feesult of automatic backup of PID constank - - -een -

The time bebween the start and completion of auto tuning depends on the object to be controlled. 5
d

After auto tuning starts, this window can be closed.




(f) Program example

» Program that changes the setting/operation mode

CHAPTER 7 PROGRAMMING

Change to the setting mode or
the operation mode.

Y14 ]‘CH1 Auto tuning instruction: OFF

X23 Y1B
f F (vt
* Program that stops the auto tuning when an alert is detected
Dpe8  X10 Yid X1a r
F 1T 11 11 LRST
» Program that reads the PID constants from E2PROM
X2 10 B g r
I 1T rdi rd LTOP Ut H3E K1 K1
{FROM U1 H1F K2mM20 K1
M20 X10
} { t {TOP Ul H3E KO K1
* Program that reads an error code
X10
} {MOV D50 K4Y60
X22
I {SET Y12
Yi2 X12
I:: —f—1= D50 HO 1 [RST Y12
» Program that changes the set values (SV) and the alert set value 1
X30 X10
— it {ToP Ul H26 K300 K1
{TOP Ut H22 K250 K1
X30 X10
——t {ToP Ui H22 K200 K1
{TOP Ut H26 K250 K1
{END

CH1 E?PROM:'s PID constants read
instruction: Requested

Read bit data from b7 to b0 of EZPROM's
PID constants read/write completion flag to
M20 to M27.

CH1 E?PROM's PID constants read
instruction: Not requested

Output a write data error code to
Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF

Change CH1 Alert set value 1 to
300°C.

Change CH1 Set value (SV) setting
to 250°C.

Return CH1 Set value (SV) setting
to 200°C.

Return CH1 Alert set value 1 to 250°C.
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(7) Program example of when not using the parameter of an

module

(a) Devices used by a user

intelligent function

Device Description
X10 Module READY flag
X11 Setting/operation mode status
X12 Write error flag
X13 Hardware error flag Q64TCTTN (X10 to X1F)
X14 CH1 Auto tuning status
X18 E2PROM write completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction
X23 Operation mode setting instruction QX42 (X20 to X5F)
X24 E2PROM's PID constants read instruction
X30 CH1 Set value (SV) change instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 CH1 Auto tuning instruction QB64TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YOF)
D50 Write data error code
D51 CH1 Temperature process value (PV)
D55 CH1 Alert definition
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Program example
» Program that changes the setting/operation mode
This program is the same as that of when the parameter of the intelligent function module is used.

(5 Page 321, Section 7.2.1 (6) (f))

« Initial setting program

%20
— | {pPLS MO 1 Flag O for setting value write: ON
MO ) )
— {SET M1 1 Flag 1 for setting value write: ON
M1 X10 X13
— it +F {70 ut H3D Ko K1 1 CH1 Unused channel setting: Used
{10 ut H5D K1 K1 J CH2 Unused channel setting: Unused
{10 ut H7D K1 K1 1 CH3 Unused channel setting: Unused
{10 ut H9D K1 K1 1 CH4 Unused channel setting: Unused
M1 M2 X10 X13 Y11
—t—F { t A +F {Top Ut H20 K2 K1 1 CH1 Input range: 2
[Top Ul HOGO K1 K1 _CH1 Alert 1 mode setting: Upper
input alert
CH1 Control output cycle
———— 70 ut H2F K30 K1 L
S ORI setting: 30s
! ' CH1 Self-tuning setting: Starting
————— 710 1 23 1 1
:_ __________ T_ . _U_ o _H_E_ _ _K_ o _K_ o 3 J' ST (PID constants only)
{SET Y1B 1 Setting change instruction: ON
WM w0 x3 vy v xip
— | rd { t rg rg { t { f {RsT Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M2 X10 X13 X1B
— F { | +F +F {Top U1 H26 K250 K1 1 CH1 Alert set value 1: 250°C
{ToP Ul H22 K200 K1 T CH1 Set value (SV) setting: 200°C
{Top vt H37 K400 K1 J CH1 Upper limit setting limiter: 400°C
{Tor Ui H38 Ko K1 T CH1 Lower limit setting limiter: 0°C
{RsT M1 1 Flag 1 for setting value write: OFF
{RsT M2 1 Flag 2 for setting value write: OFF
*1 Configure this setting only when the self-tuning function is used.
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» Program that executes the auto tuning and backs up the PID constants in E2PROM if the auto tuning is

normally completed (The auto tuning is stopped when an alert is detected.)

X10
— | {FROM U1 H5 D55
X21 X10 X13 X11
—t—'t +F { t {SET
X14 X10 Y14 D55.8
— N { t 3t {RST
{SET
MO vip ;
I di LSET
Yie  xis ;
I 1T LRST
{RST
i LI, U SO S ;
F 1F 1t 1t LRST

» Program that reads the PID constants from E2PROM

K1

Y14

Y14

M10

Y18

Y18

M10

Y14

]

]

]

]

CH1 Auto tuning instruction: ON

CH1 Auto tuning instruction: OFF
CH1 Auto tuning completion flag: ON
E2PROM backup instruction: ON
E2PROM backup instruction: OFF
CH1 Auto tuning completion flag: OFF

CH1 Auto tuning instruction: OFF

This program is the same as that of when the parameter of the intelligent function module is used.

(Z>"Page 321, Section 7.2.1 (6) (f))

» Program that reads an error code and the temperature process value (PV)

| {FROM U1 HO D50
{MOV D50
X22
'ﬂ [SET
Y12 X12
— 3= D50 HO 3 [RST
X10 X11
— | i } {FROM U1 HO D51

K4Y60

Y12

Y12

» Program that changes the set values (SV) and the alert set value 1
This program is the same as that of when the parameter of the intelligent function module is used.

(IZ=Page 321, Section 7.2.1 (6) (f))

Read a write data error code to D50.

Output data read from a write data
error code to Y60 to Y6F.

Error reset instruction: ON
Error reset instruction: OFF

Read CH1 Temperature process
value (PV) to D51.
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7.2.2 Standard control (peak current suppression function,
simultaneous temperature rise function)

This section describes the program example where the peak current suppression function and the simultaneous
temperature rise function are used for the control.

(1) System configuration

The following figure shows the system configuration example of when the peak current suppression function and
the simultaneous temperature rise function are used for the control.

QCPU

16 empty points

QB64TCTTN (X/Y10 to X/Y1F)
QX42 (X20 to X5F)

QY42P (Y60 to YO9F)

T T

Heater —‘

CHA1
Object to be controlled

>
Type-K thermocouple

0°C to 1300°C

D)
@

Heater —‘

CH4
Object to be controlled

™
Type-K thermocouple

0°C to 1300°C

Point/

When the Q64TCTTBWN or the Q64TCRTBWN is used, the I/0 assignment is the same as that of the system configuration
shown above.

+ Slot 0: Empty 16 points

+ Slot 1: Intelligent 16 points

+ Slot 2: Input 64 points

+ Slot 3: Output 64 points
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(2) Programming condition
» Program example where the peak current suppression function is used
This program is designed to suppress the peak current by automatically changing the values of the upper
limit output limiter of CH1 to CH4 and dividing the timing of the transistor output into four timing.

When the peak current suppression When the peak current suppression
control function is not used control function is used
< 20s . 20s -
95 e 98 e B8 e Bs
CH1 — CH1 5 5 5
Transistor Transistor H H H
output i : output ' ' '
CH2 ;’ ". CH2 ! !
Transistor ! i Transistor ' '
output : ! output - -
CH3 ! ; CH3 :
Transistor ! Transistor :
output ' : output :
CH4 " ; CH4 E E
Transistor ! Transistor 1 1
output ) output . .
Since all the transistor outputs used Setting the transistor outputs to
turn on at the same time, the peak different ON timings can reduce
current becomes high. the peak current to that of one
transistor output.
Peak current Peak current
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* Program example where the simultaneous temperature rise function is used
This program is designed to classify the CH1 and CH2 into group 1 and CH3 and CH4 into group 2 so that
the channels in each group reach the set values (SV) simultaneously.

Temperature process value (PV)
4 Matches temperature rise
completion time in each group

CH4 Setvalue (SV) f-------=--=========m-mmmmsoom—oa .

CH3 Set value (SV) f-----------=--mmmmmmmmoo o fom oo

CH2 Setvalue (SV) |----=-==mmmmmmmmmmomofoeo oo

CH1 Set value (SV) [-------=---------fo e T

Temperature rise start Group 2 Group 1 Time
arrival point  arrival point

(3) Wiring example

The following figure shows a wiring example.

Heater CH1
Operation input I ] PR m— .
p p QB4TCTTN

RUN

Heater CH2
Operation input p ERR

ALM

QB4TC

"

| | ~

+ N

B =

Heater CH3 I ] L1 3

Operation input |— p L2 ouT1 >

L3 OoUT2 %

Heater CH4 =~ f —— C('-)‘:\A ouT3 E:

Operation input j+ :: | : U =)

24VDC - o

NC §

CH1 Input R %

CH2 Input Lidib 5

) - IN2 2- ©

Cold junction cJ NG 17

temperature o) 5]

compensation cJ NG 2

resistor CH3 + o !é’

CH4 + IN3 3+ (2]

CH3 Input I CH3 - R <

CH4 Input | CH4 - IN3 3- g
IN4 4-

(@]

o

=

2

c

g8

=

=}

(uonouny asu aunjeladwa) snosueynNwis ‘uonouny uoissaiddns jualnd yead) |0)uod plepuels Z'Z .
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(4) Switch Setting

Configure the output setting at CPU stop error and the control mode selection as follows.

O Project window => [Intelligent Function Module] => [Q64TCTTN] => [Switch Setting]

Switch Setting 0010:Q64TCTTN

Cukpuk Setting ak CPL Skop Errar

CH Cutpuk Setking at CPU Stop Error

CHL  [MiCLEAR ir
CHz MCLEAR.

CH3 | CLEAR

CH4 | CLEAR

Control Mode Selection

|D:Standard Contral j
Auta-setting at Input Range Change

|D:D\sah|e j
Sefting Change Rate Limiter

|U:Temperature RiseTemperature Drop Batch Setting j
Mowing Averaging Process Setking

|D: Enable ﬂ

Moving Awveraging Process Setting is available For Product Infarmation
140620000000000-C of |ater,

{Caution)

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

ok | Cancel ‘

Set value
Item
CH1 CH2 CH3 CH4

Output Setting at CPU Stop Error | 0: CLEAR 0: CLEAR 0: CLEAR 0: CLEAR
Control Mode Selection 0: Standard Control
Auto-setti t | tR

uto-setting at Input Range 0: Disable
Change
Setting Change Rate Limiter 0: Temperature Rise/Temperature Drop Batch Setting
Moving A ing P

ov.mg veraging Process 0: Enable
Setting




(5) Contents of the initial setting

CHAPTER 7 PROGRAMMING

Description
Item
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K 2: Thermocouple K 2: Thermocouple K
Measured Measured Measured Measured

Input range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 250°C 300°C 350°C
Unused channel setting 0: Used 0: Used 0: Used 0: Used
Control output cycle setting 20s 20s 20s 20s
Simultaneous temperature
] ) P 1: Group 1 1: Group 1 2: Group 2 2: Group 2
rise group setting*1
Peak current suppression

j 1: Group 1 2: Group 2 3: Group 3 4: Group 4
control group setting*2

1: AT for 1: AT for 1: AT for 1: AT for

Simultaneous temperature
rise AT mode selection*1

Simultaneous
Temperature Rise

Simultaneous
Temperature Rise

Simultaneous Simultaneous

Temperature Rise Temperature Rise

Alert 1 mode setting

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

1: Upper Limit Input
Alert

Alert set value 1

250°C

300°C

350°C 400°C

*1 Configure this setting only when the simultaneous temperature rise function is used.
*2 Configure this setting only when the peak current suppression function is used.

(6) When using the parameter of an intelligent function module

(a) Devices used by a user

Device Description
X10 Module READY flag
QB4TCTTN (X10 to X1F)
X12 Write error flag
X22 Error code reset instruction
X23 Operation mode setting instruction QX42 (X20 to X5F)
X24 E2PROM's PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
QB4TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YOF)
D50 Error code
Devices where data is written
D51 to D54 CHO Temperature process value (PV)
by auto refresh
D55 to D58 CHO Alert definition
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1. Open the "Parameter” window.

O Project window 2> [Intelligent Function Module] &> [Q64TCTTN] > [Parameter]

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

3. Ssetthe parameter.

TTN[]-Parameter

Contral Mode: Standard Contral Clear Yalue For Gray Cells | * Set the value of unnecessary items for control mode o 0,
Item CH1 CH2 CH3 CH4 L]
-] Basic setting :
21 Thermocouplek Measured | 2:Thermocouplel Measured | 2:Thermocouplek, Measured | 2: Thermocouplek, Measured
Input range Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to
1300 C) 1300 C) 1300 C) 1300 C)
St value (5W) setting 2002 2502 3002 3502
Unused channel setting 0:Used 0:Used 0:Used 0:Used
- Control basic parameter setting Set PID constants {proportional band (P}, integral time (I}, derivative time (D)) and temperature
Proportional band (P} setting/Heating - - - -
control proportional band setting (Ph) 30% 30% 30% 0% &
Cooling proportional band (Pc) setting | 3.0 % 3.0 % 3.0 % 3.0 %
Integral time (I} setting 240 5 240 5 240 5 240 5
Derivative kime (D) setting 605 605 605 605
Control output cycle sett_ing,l’Heating 308 308 308 308
control output cycle setting
Control response parameter 0:Slowe 0:Slowe 0:Slowe 0:Slowe
Stop Mode Setting 1:Manikar 1:Manikar 1:Manikar 1:Manikar
PID continuation flag 0:5kop
o () el vt et f;l_:l:;rlnperature measurement ranges such as upper/lower limit, for temperature adjustment
Forwardfreverse action setting 1:Reverse Action 1:Reverse Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 1300 1300 1300 1300
Lower limit setting limiter 0 0 0 0
Setting chang_e_rate limiter ar Settil_ﬂg 0.0 % 0.0 % 0.0 % 0.0 %
change rate limiter {Temperature rise)
Setting change rate limiter N N N N
{Temperature drop) 0.0 % 0.0 % 0.0 % 0.0 % v
Set the temperature conversion system,
e Set value
Item Description
CH1 CH2 CH3 CH4
2: Thermocouple | 2: Thermocouple | 2: Thermocouple | 2: Thermocouple
Set the temperature sensor K Measured K Measured K Measured K Measured
Input range used for the Q64TCN and the Temperature Temperature Temperature Temperature
measurement range. Range (0 to Range (0 to Range (0 to Range (0 to
1300°C) 1300°C) 1300°C) 1300°C)
Set value (SV) Set the target temperature . . . R
. 200°C 250°C 300°C 350°C
setting value of PID control.
Configure this setting when the
channels where the
Unused channel temperature control is not
. 0: Used 0: Used 0: Used 0: Used
setting performed and the temperature
sensor is not connected are set
to be unused.
Control output cycle
setting/Heating Set the pulse cycle (ON/OFF
. 20s 20s 20s 20s
control output cycle | cycle) of the transistor output.
setting
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L. Set value
Item Description
CH1 CH2 CH3 CH4

Simultaneous Set a group to perform the
temperature rise simultaneous temperature rise | 1: Group 1 1: Group 1 2: Group 2 2: Group 2
group setting*1 function for each channel.

Set the target channels for the
Peak current peak current suppression
suppression control | function and the gap of the 1: Group 1 2: Group 2 3: Group 3 4: Group 4
group setting*2 control output cycle between

channels.
Simultaneous 1: AT for 1: AT for 1: AT for 1: AT for

temperature rise AT

Set the mode of the auto

Simultaneous

Simultaneous

Simultaneous

Simultaneous

tuning.
mode selection*1 uning Temperature Rise | Temperature Rise | Temperature Rise | Temperature Rise
1: Upper Limit 1: Upper Limit 1: Upper Limit 1: Upper Limit
Alert 1 mode setting | Set the alert mode. pperLimt pper Limi pperLimi pperLimi
Input Alert Input Alert Input Alert Input Alert
Set the temperature where
Alert set value 1 CHO Alert 1 (b8 of Un\G5 to 250°C 300°C 350°C 400°C

Un\G8) turns on.

*1 Configure this setting only when the simultaneous temperature rise function is used.

*2 Configure this setting only when the peak current suppression function is used.
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(c) Auto refresh setting
Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] <> [QB64TCTTN] => [Auto_Refresh]

{3F 0010:064TCTTN[]-Auto_Refresh

Display Filker IDispIay All LI

Item

CH1 [ CHZ

CH3 CH4

=] Fransfer to CPLF

Ds0

‘Write data error code
Temperature process value (PY) | DS1
Manipulated value

(MY Heating-side manipulated
walue (M)

Transistor output flagfHeating-side
transistor output flag

Alert definition

Manipulated value

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

Temperature rise judgment flag
Set value {543 monitor

AT Simultaneous temperature rise
parameter calculation flag
Self-tuning Flag

Temperature conversion
completion flag

Process value (PY) scaling walue
Simultaneous temperature rise
status

Cooling-side manipulated walue
(M)

Cooling-side kransistor output flag

D55

D5z

D56

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

D57

|

D54

D55

|=

Item

Description

Set value

CH1

CH2 CH3

CH4

Write data error code

stored.

An error code or alarm code is

D50

Temperature
process value (

PV) .
was performed is stored.

The detected temperature
value where sensor correction

D51 D52

D53

D54

Alert definition

on the detected alert.

The value is stored depending

D55 D56

D57

D58

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto

refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[~ 5 Page 309, Section 6.4

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO

(d) Writing parameter of an intelligent function module
Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of
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the programmable controller.

O [Online] &> [Write to PLC...]

S LI

or Power OFF — ON
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(e) Performing auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

O [Tool] => [Intelligent Function Module Tool] = [Temperature Control Module]
=> [Auto Tuning...] = "Q64TCTTN" =>

Auto Tuning r5_<

Monikor Skakus Executes auto tuning. Mode
Monitoring "
*on9 stk ponikar S— AT Setting Mode M
Stop Menitar Error Code (HEX)
i Auto Tuning Execiition | auko Turning Setting |
Ltem CH1L cHz CH3 CH4

FID conkrol JPID contral operation status
Process value (PY) 32 C FC a0 300C
Sk walue (W) 200C 250 C 300C 350 C
Manipulated value (My)/Heating-side manipulated value (MR} 5.0 % 5.0 % 5.0 %k 5.0 %
Cooling-side manipulated value (MVC) 0.0 % 0.0 % 0.0 % 0.0 %

PID constant PID constank current value
Proportional band (P} setting/Heating control proportional band setting (PR) 5.0 % 3.0% 3.0 % 3.0 %
Caooling-side propartional band (Pc) setting 0.0 % 0.0 % 0.0 % 0.0 %
Integral time (I} setting 240 5 240 5 40 5 240 =
Detivative time (D) setting 605 605 605 605
Loop disconnection detection judgment time 460 5 480 5 480 5 460 5

Auta buning execution Executes auto tuning.
#uto tuning start Start | Start | Start | Start
Auko tuning stop Stop Stop Stop Stop 7
Status Mat esxcecuted Mot executed Mot execubed Nat executed
Feesult of automatic backup of PID constank - - -een -

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

After auto tuning starts, this window can be closed.
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(f) Program example where the peak current suppression function or the simultaneous
temperature rise function is used

» Program that changes the setting/operation mode
This program is the same as that of when the module is in the standard control (such as auto tuning, self-

tuning, and error code read). ((__5 Page 321, Section 7.2.1 (6) (f))

» Program that stops the auto tuning when an alert is detected

D558  X10 Y14 X14 oo .

— { F i } i} {RST Y14 1 CH1 Auto tuning instruction: OFF
D568 X10 Y15 X15 o )

—i f ft f F {| [RST Y15 J CH2 Auto tuning instruction: OFF
D578  X10 Y16 X16 o )

— { t { } { t {RsT Y16 J CH3 Auto tuning instruction: OFF
D588 X10 Y17 X17 o )

— { F { } { F {RST Y17 J CH4 Auto tuning instruction: OFF

» Program that reads the PID constants from E2PROM

X24 X10 vig Y18 CH1 E’PROM's PID constants read
— it I +F {Top i H3E K1 K1 T instruction: Requested
r CH2 E?PROM's PID constants read
LTOP u H5E Ki Ki ¥ instruction: Requested
{Top ut HTE K1 K1 1 CH3 E°PROM:'s PID constants read
instruction: Requested
- CH4 E°PROM:'s PID constants read
LTOP u HOE Ki Ki 5 instruction: Requested
Read bit data from b7 to b0 of EZPROM's
{FROM U1 H1F K2M20 K1 1 PID constants read/write completion flag to
M20 to M27.
M20 X10 2 "
1 I r CH1 E“PROM's PID constants read
f t LTOP ut H3E ko K1 ¥ instruction: Not requested
M21 X10 2 "
1 I r CH2 E°PROM's PID constants read
! t LTOP ut H5E Ko Ki ¥ instruction: Not requested
i X10 r CH3 E?2PROM's PID constants read
f t LTOP ut HTE Ko Ki ¥ instruction: Not requested
M23 X10 2 .
1 I r CH4 E°PROM's PID constants read
f t LTOP ut HoE ko K1 ¥ instruction: Not requested
» Program that reads an error code
x1=0 MOV D50 kaveo 3 Output a write data error code to
Y60 to Y6F.
_y]%f {seT Y12 J Error reset instruction: ON
Y12 X12 o -
— = D50 HO 1 LRST Yi2 J| Error reset instruction: OFF
{END 1
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(7) Program example of when not using the parameter of an intelligent function
module

(a) Devices used by a user

Device Description
X10 Module READY flag
X11 Setting/operation mode status
X12 Write error flag
X13 Hardware error flag QB4TCTTN (X10 to X1F)
X14 to X17 CHO Auto tuning status
X18 E2PROM write completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction QX42 (X20 to X5F)
X23 Operation mode setting instruction
X24 E2PROM's PID constants read instruction 7
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 to Y17 CHO Auto tuning instruction Q64TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YOF)
D50 Error code
D51 to D54 CHO Temperature process value (PV)
D55 to D58 CHO Alert definition
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 to M13 CHO Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Program example where the peak current suppression function is used
» Program that changes the setting/operation mode
This program is the same as that of when the module is in the standard control (such as auto tuning, self-
tuning, and error code read). ((__7Page 321, Section 7.2.1 (6) (f))
« Initial setting program

X20
— {PLS MO 1 Flag 0 for setting value write: ON
—W {SET M1 T Flag 1 for setting value write: ON
M1 X10 X13 .
—M—t +F {10 ut H3D KO K1 1 CH1 Unused channel setting: Used
{10 Ut H5D KO K1 1 CH2 Unused channel setting: Used
{10 ut H7D KO K1 1 CH3 Unused channel setting: Used
{10 ut H9D KO K1 1 CH4 Unused channel setting: Used
M1 M2 X10 X13 Y11
— M At +F {10 ut H20 K2 K1 1 CH1 Input range: 2
——— 10 ul H40 K2 K1 1 CH2 Input range: 2
———— 10 ut H60 K2 K1 1 CH3 Input range: 2
———— 10 ut H80 K2 K1 1 CH4 Input range: 2
——— 70 Ut H2F K20 K1 T CH1 Control output cycle setting: 20s
—— {710 ut H4F K20 K1 1} CH2 Control output cycle setting: 20s
{10 ui H6F K20 K1 1 CH3 Control output cycle setting: 20s
——— 70 U1 H8F K20 K1 1 CH4 Control output cycle setting: 20s
CH1 Alert 1 mode setting
0 ui Hoco Ki Ki ] : Upper limit input alert
CH2 Alert 1 mode setting
o vl Hopo Ki K ] : Upper limit input alert
CH3 Alert 1 mode setting
0 v HOEO Ki K ] : Upper limit input alert
———{710 ut HOFO K1 K1 CHa4 Aler.T 1 mode setting
: Upper limit input alert
M1 M2 X10 X13 Y11 Peak current suppression control
—dF— | iy LA I H4321 K1 roup setting:
i ! A ! Lo vl Hsio ] %H‘I:pGroupg1, CH2: Group 2
CH3: Group 3, CH4: Group 4
{SET Y1B T Setting change instruction: ON
M1 M2 X10 X13 Y11 Y1B X1B . . .
— F { t 3t 3 't { t {RST Y1B 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
10 13 1
—W )S. | ﬁf ﬁ.ﬁ {T0 Ut H26 K250 K1 1 CH1 Alert set value 1: 250°C
{10 ut H46 K300 K1 1 CH2 Alert set value 1: 300°C
{10 ut H66 K350 K1 1 CH3 Alert set value 1: 350°C
{10 ut H86 K400 K1 1 CH4 Alert set value 1: 400°C
{T0 ut H22 K200 K1 1 CH1 Set value (SV) setting: 200°C
{10 ut H42 K250 K1 1 CH2 Set value (SV) setting: 250°C
{To ut H62 K300 K1 1 CH3 Set value (SV) setting: 300°C
{T0 ut H82 K350 K1 1 CH4 Set value (SV) setting: 350°C
{RsT M1 1 Flag 1 for setting value write: OFF
{RST M2 1 Flag 2 for setting value write: OFF
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» Program that executes the auto tuning and backs up the PID constants in E2PROM if the auto tuning is

normally completed (The auto tuning is stopped when an alert is detected.)

10
—)i } {FROM U1

» Program that reads the PID constants from E2PROM
This program is the same as that of when the parameter of the intelligent function module is used.

(Z="Page 334, Section 7.2.2 (6) (f))

H5 D55
X21 X10 X13 X11
— it 3 { t {seT
{SET
{SET
{SET
X14 X10 Y14 D558 -
—|H—| T 1T zdl LRST
{SET
X15 X10 Y15 D56.8
———t { F F [RST
{SET
16 10 Y16 D578
A0 [RST
{SET
X17 X10 Y17 D58,8
————t { t F {RST
{SET
Mio M Mz Mz vi ;
I 1T 1T 1T i LSET
Yie_ qe ;
I 1r LRST
{mMOV  Ho
D55.8 X10 Y14 X14
— { t { t { t {RST
D56.8 X10 Y15 X15
— f | f | f | {RsT
DS AP Y e :
I 1T 1T 1T LRST
D58.8 X10 Y17 X17
— { t { t { t {RsT

K4

Y14

Y15

Y16

Y17

Y14

M10

Y15

Mi1

Y16

M12

Y17

M13

Y18

Y18

K1M10

Y14

Y15

Y16

Y17

3

]

]
]
]
]
]
]
]
]
]
]
]
]
]

]

]

CH1 Auto tuning instruction: ON
CH2 Auto tuning instruction: ON
CH3 Auto tuning instruction: ON
CH4 Auto tuning instruction: ON

CH1 Auto tuning instruction: OFF
CH1 Auto tuning completion flag: ON
CH2 Auto tuning instruction: OFF
CH2 Auto tuning completion flag: ON
CH3 Auto tuning instruction: OFF
CH3 Auto tuning completion flag: ON
CHA4 Auto tuning instruction: OFF
CH4 Auto tuning completion flag: ON
E2PROM backup instruction: ON
E?PROM backup instruction: OFF
CHO Auto tuning completion flag: OFF
CH1 Auto tuning instruction: OFF
CH2 Auto tuning instruction: OFF
CH3 Auto tuning instruction: OFF

CH4 Auto tuning instruction: OFF

» Program that reads an error code and the temperature process value (PV)

X10
| {FROM U1 HO D50
{mMOV D50
ﬁ%f {SET
Y12 X12
— 1= D50 HO 1 [RST
X10 X11
} i } {FROM U1 HY D51

K1

K4Y60

Y12

Y12

K4

{END

L

L

]

L

Read a write data error code to D50.

Output data read from a write data
error code to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF

Read CH[] Temperature process value
(PV) to D51 to D54.
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(c) Program example where the simultaneous temperature rise function is used

» Program that changes the setting/operation mode
This program is the same as that of when the module is the standard control (such as auto tuning, self-

tuning, and error code read). (= Page 321, Section 7.2.1 (6) (f))

« Initial setting program

338

20
_y] } {PLS MO 1 Flag 0 for setting value write: ON
MO ) .
| {SET M1 1 Flag 1 for setting value write: ON
M1 X10 X13 .
—t—} F {10 ut H3D KO K1 1 CH1 Unused channel setting: Used
{10 ut H5D KO K1 1} CH2 Unused channel setting: Used
{10 ut H7D KO K1 1 CH3 Unused channel setting: Used
{10 ut H9D KO K1 1} CH4 Unused channel setting: Used
10 1 Y11
—"(H—T% >$. } >§r1§ +F {To ut H20 K2 K1 1 CH1 Input range: 2
—— 70 ut H40 K2 K1 1 CH2 Input range: 2
——— 70 ut H60 K2 K1 1 CH3 Input range: 2
——— 70 ut H80 K2 K1 1 CH4 Input range: 2
—— {70 ut H2F K20 K1 1 CH1 Control output cycle setting: 20s
——— 70 ut H4F K20 K1 1 CH2 Control output cycle setting: 20s
———— 70 U1 H6F K20 K1 T CH3 Control output cycle setting: 20s
———— 70 ut H8F K20 K1 1 CH4 Control output cycle setting: 20s
To Ul HOGO K1 K 1 CH1 Alert 1 mode setting
L : Upper limit input alert
CH2 Alert 1 mode setting
0 ui Hobo Ki Ki ] : Upper limit input alert
CH3 Alert 1 mode setting
o ut HOEO Ki Ki ] : Upper limit input alert
To Ul HOFO ki K 1 CH4 Alert 1 mode setting
L : Upper limit input alert
” r}, X10 X13 Yl - CH1 Simultaneous temperature rise
! H A A Lo ui HabA K Ki group setting: Group 1
ITo Ul HoEA K i CH2 Slmu_ltaneous temperature rise
group setting: Group 1
CHS3 Simultaneous temperature rise
——— 70 ut H2FA K2 K1 1 .
group setting: Group 2
[0 Ul H30A K2 K 1 CH4 Slmu_ltar?eous temperature rise
group setting: Group 2
CH1 Simultaneous temperature rise
—————— 710 ut H2DD K1 K1 AT mode selection: Simultaneous
temperature rise AT
CH2 Simultaneous temperature rise
————— 710 ut H2ED K1 K1 T AT mode selection: Simultaneous
temperature rise AT
CH3 Simultaneous temperature rise
——— 70 ut H2FD K1 K1 T AT mode selection: Simultaneous
temperature rise AT
CH4 Simultaneous temperature rise
—————— {10 ut H30D K1 K1 AT mode selection: Simultaneous
temperature rise AT
{SET Y1B ] Setting change instruction: ON
10 1 Y11 Y1 1
—W ,hf‘.z' >$. } >§r1§ F 45 { } ‘. P {RST YiB 1 Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
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CH1 Alert set value 1: 250°C
CH2 Alert set value 1: 300°C
CH3 Alert set value 1: 350°C
CH4 Alert set value 1: 400°C
CH1 Set value (SV) setting: 200°C
CH2 Set value (SV) setting: 250°C
CH3 Set value (SV) setting: 300°C
CH4 Set value (SV) setting: 350°C
Flag 1 for setting value write: OFF

Flag 2 for setting value write: OFF

» Program that executes the auto tuning and backs up the PID constants in E2PROM if the auto tuning is

normally completed (The auto tuning is stopped when an alert is detected.)

This program is the same as that of when the peak current suppression function is used. ((_s Page 336,

Section 7.2.2 (7) (b))

» Program that reads the PID constants from E2PROM
This program is the same as that of when the parameter of the intelligent function module is used.

("= Page 334, Section 7.2.2 (6) (f))

* Program that reads an error code

This program is the same as that of when the peak current suppression function is used. ((_5 Page 336,

Section 7.2.2 (7) (b))
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7.2.3 When performing the heating-cooling control

This section describes the program example to perform the heating-cooling control.

(1) System configuration

The following figure shows the system configuration example to perform the heating-cooling control.

QCPU

16 empty points

QB64TCTTN (X/Y10 to X/Y1F)
QX42 (X20 to X5F)

QY42P (Y60 to YO9F)

Cooling
equipment

Heater —‘

> Object to be controlled
Type-K thermocouple
0°C to 1300°C

Point />

When the Q64TCTTBWN or the Q64TCRTBWN is used, the 1/0 assignment is the same as that of the system configuration
shown above.

+ Slot 0: Empty 16 points

+ Slot 1: Intelligent 16 points

* Slot 2: Input 64 points

+ Slot 3: Output 64 points

(2) Program conditions

This program is designed to perform the heating-cooling control by using the temperature input of CH1.
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(3) Wiring example

The following figure shows a wiring example.

1
QB4TCTTN
RUN ALM
ERR.
Heater operation j:b\
input L1H
+
L1C ouT1
) . - ] ouT2
Cooling equipment ﬁ oUT3
operation input " ! *||~ _cowm- ouT4
24vDC ' -

NC

q @ IN1 1+
IN2 2+
CH1 Input IN1 1-

IN2 2-
Cold junction CJ NC
temperature cJ

compensation cJ NC

resistor el
IN3 3+
INg 4+
IN3 3-

IN4 4- 7

Qs4TC
TN
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(4) Switch Setting

Configure the output setting at CPU stop error and the control mode selection as follows.

O Project window => [Intelligent Function Module] > [Q64TCTTN] 2> [Switch Setting]

Cukpuk Setting ak CPL Skop Errar

Switch Setting 0010:Q64TCTTN

H
CH1
CHz
CH3
CH4

Cutpuk Setking at CPU Stop Error

E0:CLEAR

0:CLEAR.
0:CLEAR
0:CLEAR

Control Mode Selection

|3:Mix Contral (Mormal Mode)
Auta-setting at Input Range Change

L

|D :Disable

Sefting Change Rate Limiter

L

|U:Temperature Rise Temperature Drop Batch Setting

Mowing Averaging Process Setking

L

|D: Enable

Moving Awveraging Process Setting is available For Product Infarmation

140620000000000-C or laker,

{Caution)

This dialog setting is linked ko the Switch Setting of the PLC parameter,
Default vwalue will be shown in the dialog if the Switch Setting of the PLC

parameter contains an out-of-range value,

L

o4 | Cancel ‘
Set value
Item
CH1 CH2 CH3 CH4
Output Setting at CPU St
E:opru eting & %% 10:CLEAR 0: CLEAR 0: CLEAR 0: CLEAR

Control Mode Selection

3: Mix Control (Normal Mode)

Auto-setting at Input Range
Change

0: Disable

Setting Change Rate Limiter

0: Temperature Rise/Temperature Drop Batch Setting

Moving Averaging Process
Setting

0: Enable




(5) Contents of the initial setting

CHAPTER 7 PROGRAMMING

Description
Item
CH1 CH2 CH3 CH4
2: Thermocouple K 2: Thermocouple K | 2: Thermocouple K 2: Thermocouple K
Measured Measured Measured Measured
Input range
Temperature Range | Temperature Range | Temperature Range | Temperature Range
(0 to 1300°C) (0 to 1300°C) (0 to 1300°C) (0 to 1300°C)
Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 0: Used 1: Unused 1: Unused
Heating control output cycle
) 30s Os 30s 30s
setting
Cooling method setting 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
Cooling control output cycle
. 30s Os 30s 30s
setting
Overlap/dead band setting -0.3% 0.0% 0.0% 0.0%
. 1: Upper Limit Input . . .
Alert 1 mode setting Alert 0: Not Warning 0: Not Warning 0: Not Warning
Alert set value 1 250°C 0°C 0°C 0°C

(6) When using the parameter of an intelligent function module

(a) Devices used by a user

Device Description
X10 Module READY flag
QB4TCTTN (X10 to X1F)
X12 Write error flag
X22 Error code reset instruction
X23 Operation mode setting instruction QX42 (X20 to X5F)
X24 E2PROM's PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
QB4TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YOF)
D50 Error code
Devices where data is written
D51 CH1 Temperature process value (PV)
by auto refresh
D55 CHI— Alert definition
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Parameter setting

Set the contents of initial settings in the parameter.

1. Open the "Parameter” window.

O Project window => [Intelligent Function Module] = [Q64TCTTN] => [Parameter]

2.

3.

Set the parameter.

¥ 001 0:Q64TCTIN[]-Parameter

Click clear Walue for Gray Cells | to set items unnecessary for the mode set on Switch Setting to 0.

Contral Mode:Mix Contral (Mormal Made) Clear Yalue For Gray Cells | * Set the value of unnecessary items for control mode o 0,
Item CH1 CH2 CH3 CH4 L]
-1 Basic seffing :
21 Thermocouplek Measured | 2:Thermocouplel Measured | 2:Thermocouplek, Measured | 2: Thermocouplek, Measured
Input range Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to Temperature Range(0 to
1300 C) 1300 C) 1300 C) 1300 C)
Set value {54 setting 200 C oc 0 0
Unused channel setting 0:Used 0:Used 1:Unused 1:Unused
- Control basic parameter setting Set PID constants {proportional band (P}, integral time (I}, derivative time (D)) and temperature
Proportional band (P} setting/Heating - o - -
control proportional band setting (Ph) 30% O 30% 0% &
Cooling proportional band (Pc) setting | 3.0 % 0.0 % 0.0 % 0.0 %
Integral time (I} setting 240 5 Os 240 5 240 5
Derivative kime (D) setting 605 Os 605 605
Control output cycle setting/Heating 308 0s 308 308
control output cycle setting
Control response parameter 0:Slowe 0:5lowe 0:Slowe 0:Slowe
Stop Mode Setting 1:Manikar 0:5kop 1:Manikar 1:Manikar
PID continuation flag 0:5kop
o () el vt et f;l_:l:;rlnperature measurement ranges such as upper/lower limit, for temperature adjustment
Forwardfreverse action setting 0:Forward Action 0:Forward Action 1:Reverse Action 1:Reverse Action
Upper limit setting limiter 1300 oc 1300 1300
Lower limit setting limiter 0 oc 0 0
Setting chang_e_rate limiter ar Settil_ﬂg 0.0 % 0.0 % 0.0 % 0.0 %
change rate limiter {Temperature rise)
Setting change rate limiter N o N N
{Temperature drop) 0.0 % 0.0 % 0.0 % 0.0 % v
Set the temperature conversion system,
e Set value
Item Description
CH1 CH2 CH3 CH4
2: Thermocouple | 2: Thermocouple | 2: Thermocouple | 2: Thermocouple
Set the temperature sensor K Measured K Measured K Measured K Measured
Input range used for the Q64TCN and the Temperature Temperature Temperature Temperature
measurement range. Range (0 to Range (0 to Range (0 to Range (0 to
1300°C) 1300°C) 1300°C) 1300°C)
Set value (SV) Set the target temperature . . . .
. 200°C 0°C 0°C 0°C
setting value of PID control.
Configure this setting when the
channels where the
Unused channel temperature control is not
. 0: Used 0: Used 1: Unused 1: Unused
setting performed and the temperature
sensor is not connected are set
to be unused.
Control output cycle
setting/Heating Set the pulse cycle (ON/OFF
. 30s Os 30s 30s
control output cycle | cycle) of the transistor output.
setting
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L. Set value
Item Description
CH1 CH2 CH3 CH4
. Set the method for the cooling
Cooling method ) . . ) . . .
settin control in the heating-cooling 0: Air Cooled 0: Air Cooled 0: Air Cooled 0: Air Cooled
i
g control.
Cooling control Set the pulse cycle (ON/OFF
) ) 30s Os 30s 30s
output cycle setting cycle) of the transistor output.
Overlap/dead band Configure the overlap/dead
} ) -0.3% 0.0% 0.0% 0.0%
setting band setting.
. 1: Upper Limit ) ) .
Alert 1 mode setting | Set the alert mode. 0: Not Warning 0: Not Warning 0: Not Warning
Input Alert
Set the temperature where
Alert set value 1 CHO Alert 1 (b8 of Un\G5 to 250°C 0°C 0°C 0°C

Un\G8) turns on.
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(c) Auto refresh setting

Set the device to be automatically refreshed.

O Project window => [Intelligent Function Module] = [Q64TCTTN]
=> [Auto_Refresh]

* 0010:Q64TCTTIN[]-Auto_Refresh

Display Filker IDispIay All LI

Item CH1
=] Fransfer to CPLF The data of the buffer memo
------ ‘Write data error code Ds0
------ Temperature process value (PY) | DS1

Manipulated value
------ (MY Heating-side manipulated
walue (M)

Transistor output flagfHeating-side
transistor output flag

------ Alert definition bS5

Manipulated value

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

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

AT Simultaneous temperature rise
parameter calculation flag

------ Self-tuning Flag

Temperature conversion
completion flag

------ Process value (PY) scaling walue

Simultaneous temperature rise
status

Cooling-side manipulated walue
(M)

------ Cooling-side transistor output Flag
Cooling-side manipulated walue
P T

CH3 CH4

|

|

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

Set value

Item Description
CH1 CH2 CH3 CH4

An error code or alarm code is
Write data error code D50
stored.

The detected temperature
value where sensor correction | D51 — — —
is performed is stored.

Temperature
process value (PV)

L The value is stored depending
Alert definition D55 — — —
on the detected alert.

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.
[ = Page 309, Section 6.4
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(d) Writing parameter of an intelligent function module
Write the set parameter to the CPU module. Then reset the CPU module or turn off and on the power supply of
the programmable controller.

O [Online] => [Write to PLC...]

i

or Power OFF — ON

(e) Performing auto tuning

Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

LS [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]
=> [Auto Tuning...] = [QB4TCTTN]=>

Auto Tuning E|
Mornitar Stakus Executes aubo tuning, Mode
Monitaring ,7
Start Monitor Setting Mode Change Maode
Terget Module | D010:QE4TCTTN
Stop Manicar Errar Code (HEX)
Auto Tuning Execution ] Auko Tuning Sekting | |
Item CHL Hz CH3 CH4

FID control JFID control operation status
Process value (PY) 32C 3cC ocC o
Sek walue (W) Z200C oc ocC oc
Manipulated value (1Y) Heating-side manipulated walue (MYR) 5.0 % 5.0 % 0.0 % 0.0 %
ooling-side manipulated value (MY} 5.0 % 5.0 % 0.0 % 0.0 %

PID constant PID canstant current valug
Propartional band (P) setting/Heating control proportional band setting (PRY 3.0 % 3.0 % 0.0 % 0.0 %
Cooling-side proportional band {Pc) setting E.0 % 3.0 % 0.0 % 0.0 %
Inteqgral kime (I3 setting 240 5 240s 0s 0s
Deerivative time ([ setting 60 s &0 s Os Os
Loop disconnection detection judgment time Os Os Os Os

Auta buning execution Executes auto kuning.
AUt turing start Start | Start | Start | Start
Auko tuning skop
Status Mat executed Mot executed Mot execubed Nat executed
Resulk of automatic backup of PID constant - —-- -

The time bebween the start and completion of auta tuning depends on the object to be controlled.

After auko tuning starts, Ehis window can be dosed, Closz

(f) Program example

» Program that changes the setting/operation mode
This program is the same as that of when the module is in the standard control (such as auto tuning, self-

tuning, and error code read). (__  Page 321, Section 7.2.1 (6) ()

» Program that stops the auto tuning when an alert is detected
This program is the same as that of when the module is in the standard control (such as auto tuning, self-

tuning, and error code read). ((__5  Page 321, Section 7.2.1 (6) ()

* Program that reads the PID constants from E2PROM
This program is the same as that of when the module is in the standard control (such as auto tuning, self-

tuning, and error code read). ((_= Page 321, Section 7.2.1 (6) (f))
* Program that reads an error code

This program is the same as that of when the peak current suppression function or the simultaneous
temperature rise function is used. ([_ = Page 334, Section 7.2.2 (6) (f))
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(7) Program example of when not using the parameter of an intelligent function
module

(a) Devices used by a user

Device Description
X10 Module READY flag
X1 Setting/operation mode status
X12 Write error flag
X13 Hardware error flag Q64TCTTN (X10 to X1F)
X14 CH1 Auto tuning status
X18 E2PROM write completion flag
X1B Setting change completion flag
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction QX42 (X20 to X5F)
X23 Operation mode setting instruction
X24 E2PROM's PID constants read instruction
Y11 Setting/operation mode instruction
Y12 Error reset instruction
Y14 CH1 Auto tuning instruction QB4TCTTN (Y10 to Y1F)
Y18 E2PROM backup instruction
Y1B Setting change instruction
Y60 to Y6F Error code output QY42P (Y60 to YO9F)
D50 Error code
D51 CH1 Temperature process value (PV)
D55 CH1 Alert definition
MO For writing set value 0
M1 For writing set value 1
M2 For writing set value 2
M10 CH1 Auto tuning completion flag
M20 to M23 CHO Read completion flag
M24 to M27 CHO Write completion flag
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(b) Program example

» Program that changes the setting/operation mode
This program is the same as that of when the module is in the standard control (such as auto tuning, self-

tuning, and error code read). (= Page 321, Section 7.2.1 (6) (f))

« Initial setting program

)
(=]

X
— {PLs Mo Flag O for setting value write: ON
MO
— {seT M1 Flag 1 for setting value write: ON
M1 X10 X13
It +F {10 ut H3D Ko K1 CH1 Unused channel setting: Used
{10 ut H7D K1 K1 CH3 Unused channel setting: Unused
{10 ut H9D K1 K1 CH4 Unused channel setting: Unused
M1 M2 X10 X13 Y11
— It +F I {10 ut H20 K2 K1 CH1 Input range: 2
[To U1 HoF K30 K1 CH1_ Heating control output cycle
setting: 30s
[o Ut H2D2 K30 Ki CH1_ Cooling control output cycle
setting: 30s
[To Ui H2D3 K-3 K1 CH1 Overlap/dead band setting
:-0.3%
rTo Ul H2GF Ko Ki Cooli_ng metho_d setting: Air cooling
(cooling capacity: low)
1o Ut HOGO K1 K1 CH1 to CH4 Alert 1 mode setting
: Upper limit input alert
{SET Y1B Setting change instruction: ON
M1 M 10 13 Y1 Y1 1
— ,'r‘?’ >‘. } )jxl’ ¥ { !3 )ﬂ. P {RsT Y1B Setting change instruction: OFF
{SET M2 Flag 2 for setting value write: ON
M2 X10 X13 X1B ,:'_, ;‘
— | i | ¥ ¥ {10 Ui H26 K250 K1 CH1 Alert set value 1: 250°C P <
=
{10 ut H22 K200 K1 CH1 Set value (SV) setting: 200°C § e
Sc
[RST M1 Flag 1 for setting value write: OFF 3 g
3@
{RST M2 Flag 2 for setting value write: OFF 5 3
>
@5
. L, . o 52
» Program that executes the auto tuning and backs up the PID constants in ESPROM if the auto tuning is oy
_— . T =
normally completed (The auto tuning is stopped when an alert is detected.) L 3
=}
This program is the same as that of when the module is in the standard control (such as auto tuning, self- g %
o 3
tuning, and error code read). ((Z 5 Page 323, Section 7.2.1 (7) (b)) 2 &
(o}
Q@
« Program that reads the PID constants from E2PROM g &
. . . . =1
This program is the same as that of when the module is in the standard control (such as auto tuning, self- |5 g
tuning, and error code read). (__  Page 321, Section 7.2.1 (6) (f)) é’
* Program that reads an error code &
X10 ] S
— {FROM U1 HO D50 K1 1 Read a write data error code to D50.
Output data read from a write data
-
LMoV D30 Kaveo  J error code to Y60 to Y6F.
)%2 {SET Y12 1 Error reset instruction: ON
Y12 X12
— —aF—1= D50 HO 1 [RST Y12 1 Error reset instruction: OFF
X10 X11 Read CH1 Temperature process
) 11 I
' H LFROM Ul e p « value (PV) to D51.
{END 1

349



7.3 When Using the Module on the Remote I/O Net

This section describes the program example of when the module is used on a remote 1/O network.

Point />

For details on the MELSECNET/H remote I/O network, refer to the following.
[ 1 Q Corresponding MELSECNET/H Network System Reference Manual (Remote 1/0 network)

(1) System configuration
The following figure shows the system configuration example of when the module is used on the remote I/O
network.

Remote master station (Station No.0)  Remote I/O station (Station No.1)
QCPU

QJ71LP21-25(X/Y00 to X/Y1F)

QX42(X20 to X5F)
QY42P(Y60 to YOF)

QJ72LP25-25
16 empty points
QB64TCTTN(X/Y1010 to X/Y101F)

Heater
Network No.1 _‘

[T+ Object to be controlled
Type-K thermocouple
0°C to 1300°C

Point/

When the Q64TCTTBWN or the Q64TCRTBWN is used, the 1/0 assignment is the same as that of the system configuration
shown above.

+ Slot 0: Empty 16 points

+ Slot 1: Intelligent 16 points

+ Slot 2: Input 64 points

+ Slot 3: Output 64 points

(2) Programming condition
This program is designed to read the temperatures measured by the thermocouple (K type, 0 to 1300°C)
connected to CH1.
An error code can be read and reset.
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(3) Wiring example
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The wiring is the same as that of when the module is in the standard control (such as auto tuning, self-tuning, and
error code read). ((_=  Page 314, Section 7.2.1 (3))

(4) Switch Setting

Configure settings on the remote 1/O station side.

« [_ 7~ When using the parameter of an intelligent function module: Page 353, Section 7.3 (7) (a)

« [Z =~ When not using the parameter of an intelligent function module: Page 359, Section 7.3 (8) (a)

(5) Contents of the initial setting

Description
Item
CH1 CH2 CH3 CH4
2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK 2: ThermocoupleK
Measured Measured Measured Measured

Input range

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Temperature Range
(0 to 1300°C)

Set value (SV) setting 200°C 0°C 0°C 0°C
Unused channel setting 0: Used 1: Unused 1: Unused 1: Unused
Upper limit setting limiter 400°C 1300°C 1300°C 1300°C
Lower limit setting limiter 0°C 0°C 0°C 0°C

Alert 1 mode setting

1: Upper Limit Input
Alert

0: Not Warning

0: Not Warning

0: Not Warning

Alert set value 1

250°C

0°C

0°C

0°C

(6) Setting on the master station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series:" and select the CPU module to be used for "PLC Type:".

O [Project] 2> [New...]

19N O/1 j0Wsy 8y} Uo BNPOIN ay} Buisn USUM €72

Mew Project E|
Praject Type: g
Simple Project =
| = oo |
I~ Use Label
PLC Series:
|QCPU (Q made) |
PLZ Tvpe:
[q100DH |
Language:
|Ladder j
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2. Display the network parameter setting window and configure the setting as follows.

LS Project window => [Parameter] => [Network Parameter]
= [Ethernet/CC IE/MELSECNET]

etwork Parameter - MELSECNET/CC |EfEthernet Module Configuration

| set the network configuration settings in CC IE Field configuration window —

MNecessary Setting Mo Setting [ Already Set ) Set if it is needed( Mo Setking [ Aleady Set )

Walid Module During Other Station Access |1 vl [
Interlink Transmission Parameters |Start o, &
Please input 1&-point unit {HEX) to start I/C Mo, in which module is mounted,

Acknowledge XY

Assianment Routing Parameters

Assignment Irnage

Group Sething. ., | Check | End | Cancel | -
| v

3. Display the network range assignment setting window and configure the setting as follows.

L' ® Project window => [Parameter] => [Network Parameter]

2> [Ethernet/CC IE/MELSECNET] = [ etk fone Asoment |

. Network Parameter Assignment the MMET/10(H) Remote Station Network Range Module No.: 1

Setup common parameters and IO assignments,

Assignment Method

IMonitaring Ti 200 ¥ 10ms
" Paints/Start colonngpline Parameter Mame I
Tokal 5l -
& start/End stoagonsve I 1 Switch Screens IBW Setting vl

ke Project window => [Parameter] => [Network Parameter]

= [Ethernet/CC IE/MELSECNET] => [ Hetwork fanae dssimnmert | <> "Switch Screens”

= "XY Setting"

ent the MNET/10(H) Remote Station Network ge Module No.: 1

Setup common parameters and IO assignments,

Assignment Method

IManitoring Time 200 ¥ 10ms li
" Paints/Start 9 Parameter Mame

Tokal 5l -
& start/End Stoa;on:we I ! Switch Screens IX\" Setting vl
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4. Display the refresh parameter setting window and configure the setting as follows.

O Project window => [Parameter] => [Network Parameter]

=> [Ethernet/CC IE/MELSECNET] => | Refresh Parameters |

. Network Parameter MNET/10H Refresh Parameter Module No.: 1

Assignment Method X . X
Transient Transmission Error History Stakus
" Points/Start
(+ Overwrite " Hald
{+ Start/End
Link Side: PLC Side o
Dev, Mame | Paoints Start End Dev, Mame | Paints Stark End
Transfer 5B SE 51z oooo 01FF H SE 51z oooo 01FF —
Transfer S S 51z 000 01FF H S 51z 000 01FF
Random Cyclic LE - -
Random Cyclic L - -
Transfer 1 LE - G192 oooo 1FFF H B - G192 oooo 1FFF
Transfer 2 Lt - G192 000 1FFF H Y - G192 oooo0 O01FFF
Transfer 3 L - 256 1000 10FF H * - 256 1000 10FF
Transfer ¢ LY - 256 1000 10FF H i - 256 1000 10FF|
Transfer 5 - - -
Transfer & - - - -

5. Write the set parameter to the CPU module on the master station. Then reset the CPU module or
turn off and on the power supply of the programmable controller.

O [Online] = [Write to PLC...] 7

um

or Power OFF — ON

(7) Program example of when using the parameter of an intelligent function
module

(a) Setting on remote /O station side

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC Series:" and select "QJ72LP25/QJ72BR15(Remotel/O)" for "PLC
Type:".

O [Project] 2> [New...]

New Project g|

| - J Cancel

19N O/1 j0Wsy 8y} Uo BNPOIN ay} Buisn USUM €72

PLC Series:

|QCPU (0 made) |
FLZ Tyvpe:

|QI72L P25 I72BR L 5(RemoteljO) =
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2. Add the Q64TCTTN to the project on GX Works2.

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

New Module

(X

~Module Selection

Module Type ITemperature Control Module

JassTcTT =l

Module Mame

|

r Setting Item Reduction Mode
for Auto-refresh,

r—Mount Position

EBase Mo, I- VI Mounked Slat Mo, I 1 _q

¥ Specify start 2 address | 0010 (HY 1 Slot Occupy [16 points]

Acknowledge IO Assignment

~ Title setting

Title

.

Cancel |

3. Display the Q64TCTTN "Switch Setting" window and configure the setting as follows.

O Project window => [Intelligent Function Module] => [Q64TCTTN] = [Switch Setting]

Switch Setting 0010:Q64TCTTN

Cubput Setking ak CPU Skop Error

CH Cubput Setking ak CPU Sktop Error |

CH1  GiCLEAR

CHz | :CLEAR
CH3 | :CLEAR
CH4 | :CLEAR

Control Mode Selection

ID:Standard Contral
Auto-setting at Input Range Change

L

ID :Disable

Setting Change Rate Limiter

L

Maoving Awveraging Process Setking

ID:Temperature Rise/Temperature Drop Batch Setting

L

ID: Enable

140620000000000-C or later,

{Caution)
This dialog setting is linked to the Switch Setting of the P

parameter contains an out-of-range value,

Moving Averaging Process Setting is available for Product Information

Default value will be shown in the dialog if the Switch Setting of the PLC

L

LiC parameter,

oK I Cancel |
Set value
Item
CH1 CH2 CH3 CH4
Output Setting at CPU Stop Error | 0: CLEAR 0: CLEAR 0: CLEAR 0: CLEAR

Control Mode Selection 0: Standard Control

Auto-setting at Input Range

0: Disable
Change

Setting Change Rate Limiter

0: Temperature Rise/Temperature Drop Batch Setting

Moving Averaging Process

0: Enable
Setting
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4. Display the Q64TCTTN initial setting window, click Clear value for Gray Cells | , and configure the setting

as follows.

O Project window => [Intelligent Function Module] = [Q64TCTTN] = [Parameter]

B 0010:Q64T TTN[]-Parameter.

Contral Mode: Standard Contral Clear Value For Gray Cells | * Set the walue of unnecessary items for control mode ko 0,
Item CH1 CH2 CH3 CH4 -
- Basic seffing et the temperature conversion system. 1w
21 Thermocouplek Measured  2:Thermocouplek, Measured  2:Thermocouplek, Measured  2: Thermocouplel, Measured
Input range Temperature Range(0 to Temperature Rangeil ko Temperature Rangel ko Temperature Range0 ko
1300 C) 1300 <) 1300 C) 1300 C)

Set value {54 setting 200 C ocC 0 0
Unused channel setting 0:Used 1:Unused 1:Unused 1:Unused

-| Control basic parameter setting | Set PID constants {proportional band (P}, integral time (I}, derivative time (D)) and temperature set
Fropartional band (F)
settingfHeating control 3.0 % 3.0% 3.0 % 3.0 %
proportional band setting (Ph) L
g;&::j”gg praportional band (Pc) N 3.0% 3.0% 3.0%
Integral time (I} setting 240 5 240 5 240 5 240 5
Derivative kime (D) setting 605 605 605 605
Control output cycle
settingfHeating control output 30s 305 30s 30s
cycle setting
Control response parameter 0:Slowe 0:5low 0:Slowe 0:Slowe
Skop Mode Setting 1:Manitar 1:Maonikar 1:Manitar 1:Manitar
PID continuation flag 0:5kop

— Control detail parameter Set temperature measurement ranges such as upper/lower limit, for temperature adjustment

setting control.

Forward/reverse action setting 1:Reverse Action 1:Reverse fckion 1:Reverse Ackion 1:Reverse Action
Upper limit setting limiter 400 1300 C 1300 1300 7
Lower limit setting limiter 0 ocC 0 0
Setting change rate limiter or
Setting change rate limiter 0.0 % 0.0 % 0.0 % 0.0 %
(Temperature rise)
(Sféiz';%f:ti':ged:zﬁ It 0.0 % 0.0% 0.0 % 0.0 %
Sensor correction value setting 0,00 % 0,00 % 0,00 % 0,00 % ¥

Set the temperature conversion system,

Set value
Item Description e o e S
2: Thermocouple | 2: Thermocouple | 2: Thermocouple | 2: Thermocouple
Set the temperature sensor K Measured K Measured K Measured K Measured
Input range used for the Q64TCN and the Temperature Temperature Temperature Temperature
measurement range. Range Range Range Range

(0 to 1300 °C)

(0 to 1300 °C)

(0 to 1300 °C)

(0 to 1300 °C)

Set value (SV)

Set the target temperature value

. 200°C 0°C 0°C 0°C
setting of PID control.
Configure this setting when the
channels where the
Unused channel temperature control is not
. 0: Used 1: Unused 1: Unused 1: Unused
setting performed and the temperature
sensor is not connected are set
to be unused.
Upper limit settin Set the upper limit of the set
-PP 9 PP 400°C 1300°C 1300°C 1300°C
limiter value (SV).
Lower limit setting Set the lower limit of the set
. 0°C 0°C 0°C 0°C
limiter value (SV).
. 1: Upper Limit ) . .
Alert 1 mode setting | Set the alert mode. 0: Not Warning 0: Not Warning 0: Not Warning
Input Alert
Set the temperature where
Alert set value 1 CHO Alert 1 (b8 of Un\G5 to 250°C — — —

Un\G8) turns on.
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5. Display the Q64TCTTN auto refresh setting window and configure the setting as follows.

O Project window => [Intelligent Function Module] => [Q64TCTTN] => Right-click = [Auto_Refresh]

{5F 0010:Q64TCTTN[]-Auto_Refresh

Display Fileer IDispIay All ;I

Ttem CH1 I CHZ I CH3 [
| Fransfer to (PU The data of the buffer memory is transmitted to the specified device.
- \rite data error code 115
- Temperature process value (PY) (w1151
Manipulated value
----- {MY)iHeating-side manipulated
walue (Myh)
Transistor oukput flagiHeating-side
transistar output flag
----- Alert definition W1155 =
Manipulated value
_ (MVifHeating-side manipulated
walue (Myh) For another analog
module output
- Temperature rise judgment flag
- Sek value (5%) monitar
AT Simultaneous temperature rise
parameter calculation flag
----- Self-tuning flag
Temperakure conversion
campletion flag
- Process value (PY) scaling walue

|

|=

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

Set value

Item Description
CH1 CH2 CH3 CH4

. An error code or alarm code is
Write data error code W1150
stored.

Detected temperature value
where Sensor Compensationis | W1151 — — —
performed is stored.

Temperature
process value (PV)

o The value is stored depending
Alert definition W1155 — — —
on the detected alert.

@...O...C.Q.Q.Q.O....O...C.'.Q.Q.0.00.0.0".'.Q.Q.OO....O.

The number of parameters of the auto refresh setting can be reduced by using the setting item reduction mode of auto
refresh.

When the setting item reduction mode is set, consecutive devices are automatically set to the grouped setting items.
For details on the setting item reduction mode of auto refresh, refer to the following.

[ ¥ Page 309, Section 6.4

6. Write the set parameter to the remote I/O module and reset the remote /0 module.

O [Online] => [Write to PLC...]

e |
Press the switch
for a while.
[ ’
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7. Perform auto tuning.
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Set the "Automatic backup setting after auto tuning of PID constants" to "ON" and perform the auto tuning.

LS [Tool] => [Intelligent Function Module Tool] => [Temperature Control Module]

=> [Auto Tuning...] = "Q64TCTTN" =>

Auto Tuning

Monitar Stakus Executes auta kuning.

Target Module 0010 CE4TETTH

Monitoring

Stop Monitor

Auta Tuning Execution 1 Auto Tuning Setting

Maode
Setting Mode Change Mode

Errat Code (HEX)

— |

oc

-5.0 %
0.0 %

3.0 %
0.0 %
240 5
B0 s

480 =

| Start

Itern CHL CH2 CH3
PID contral JPID control operation status
Process walus (PY) oc oc oc
Sek value (V) 200 C ac oc
Manipulated value (MViHeating-side manipulated value (Myh) 5.0 % 5.0 % 5.0 %
Coaling-side manipulated walue (Myc) 0.0 % 0.0 % 0.0 %
PID canstant PID constant current value
Proportional band () setting/Heating control propartional band setting (Ph) 3.0 % G0 % 3.0 %
Cooling-side proportional band {Pc) setting 0,0 % 0,0 % 0,0 %
Inkegral time (I} setting 240s 240s 2405
Derivative time (D) setting 605 605 B0 s
Loop disconnection detection judgment time 480 5 480 5 480 5
Auto tuning execution Executes auto tuning,
Auto tuning start Skart | Start | Start
Auta tuning stop
Status Mok execubed Mok execubed Mot executed
Result of autormatic backup of PID constant -

Mot executed

The time between the start and completion of auto tuning depends on the object to be controlled,
After auto tuning starts, this window can be closed.

Close

(b) Devices used by a user

Device Description
X22 Error code reset instruction
X23 Operation mode setting instruction QX42 (X20 to X5F)
X24 E2PROM's PID constants read instruction
X1010 Module READY flag
Q64TCTTN (X1010 to X101F)
X1012 Write error flag
Y60 to Y6F Error code output QY42P (Y60 to YOF)
Y1011 Setting/operation mode instruction
Y1012 Error reset instruction
QB64TCTTN (Y1010 to Y101F)
Y1018 E2PROM backup instruction
Y101B Setting change instruction
D9 Write data storage device using Z(P). REMTO instruction (for E2PROM's PID constants read)
D10 Read data storage device using Z(P). REMFR instruction (for EEPROM's PID constants read)
D11 Write data storage device using Z(P). REMTO instruction (for EZPROM's PID constants read)
M300 to M305 CH1 E2PROM's PID constants read flag
M310, M311 Z(P). REMTO instruction completion/result device
M312, M313 Z(P). REMFR instruction completion/result device
M314, M315 Z(P). REMTO instruction completion/result device
W1150 Write data error code
Devices where data is written by
W1151 CH1 Temperature process value (PV)
auto refresh
W1155 CH1 Alert definition
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(c) Program example

Write the program to the CPU module on the master station.

» Program that changes the setting/operation mode

X23 Y101B
I )
T EZdl

» Program that stops the auto tuning when an alert is detected

W11858  X1010 Y1014  X1014 .
I 1T 1T 1T LRST
» Program that reads the PID constants from E2PROM
X24 X1010  Y101B Y1018
it T F H {movp ki
{SET
M300
—t——{zP.REMTO “J1” K1 K1 H1 H3E D9 K1
M310  M311
— +F {sET
M301 M302  M303  M304
— A +F F {SET
M302  M303
— —2f———{ZREMFR"J1” K2 K1 H1 H1F D10 K1
{SET
M312  M313
— E e {RsT
{RST
D10.0
L} {SET
M304
'?? {MOV KO
{SET
M305
———{zP.REMTO “J1” K3 K1 H1 H3E D11 K1
» Program that reads an error code
X1010
— {MOV w1150
X22
'ﬂ [SET
Y1012 X1012
— —aF—1= W1150  HO 1 [RST

Change to the setting mode or
Y1011 )
the operation mode.

Y1014 ]<CH1 Auto tuning instruction: OFF

CH1 EPROM's PID constants read

D9 Requested: Requested
M300
M310
M301
M302
M312 Read EZ_PROM'S PID constants read/write
completion flag to D10.
M303
M302
M303
M304
D11 CH1 EQ_PROM‘s PID constants read
instruction: Not requested
M305
M314
KaY60 Output a write data error code to
Y60 to Y6F.
Y1012 Error reset instruction: ON
Y1012 Error reset instruction: OFF
{END
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(8) Program example of when not using the parameter of an intelligent function
module

(a) Setting on a remote /O station

1. Createa project on GX Works2.
Select "QCPU (Q mode)" for "PLC series:" and select "QJ72LP25/QJ72BR15(Remotel/O)" for "PLC
Type:".

O [Project] = [New...]

Mew Project

Braject Twpe: f
Simple Project -
I £ ! _I Cancel |
I~ Wse Label
PLC Series:
|CPU (Q made) |
PLC Type:
|17 2L P25(Q172ER 15(Remote] {0} |
Language:
ILadder LI 7

2. Add the Q64TCTTN to the project on GX Works2.

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

New Module r>__<|
—Module Selection
Module Type ITemperature Control Module d
Setting Ikem Reduction Mode
Madule Name |msatcTR | e

r~Mount Position

Base Ma, I- 'l Mounted Slok Mo, I 1 _,::' Acknowledge I/O Assignment |

v Specify start %Y address | 0010 {Hy 1 Slot Qccupy [16 points]
~Title setting
Title
Ok I Cancel

19N O/1 j0Wsy 8y} Uo BNPOIN ay} Buisn USUM €72
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3. Display the Q64TCTTN "Switch Setting" window and configure the setting as follows.

O Project window => [Intelligent Function Module] => [Q64TCTTN] => [Switch Setting]

Switch Setting 0010:Q64TCTTN

Cukpuk Setting ak CPL Skop Errar

CH Cutpuk Setking at CPU Stop Error

CH1  OiCLEAR e
CHz MCLEAR.

CH3 | CLEAR

CH4 | CLEAR

Control Mode Selection

|D:Standard Contral j
Auta-setting at Input Range Change

|D:D\sah|e j
Sefting Change Rate Limiter

|U:Temperature RiseTemperature Drop Batch Setting j
Mowing Averaging Process Setking

|D: Enable ﬂ

Moving Awveraging Process Setting is available For Product Infarmation
140620000000000-C of |ater,

{Caution)

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

ok | Cancel ‘

Item

Set value

CHA1 CH2

CH3

CH4

Output Setting at CPU Stop Error | 0: CLEAR 0: CLEAR

0: CLEAR

0: CLEAR

Control Mode Selection

0: Standard Control

Auto-setting at Input Range
Change

0: Disable

Setting Change Rate Limiter

0: Temperature Rise/Temperature Drop Batch Setting

Moving Averaging Process
Setting

0: Enable

4. Write the set parameter to the remote I/O module and reset the remote /0 module.

O [Online] = [Write to PLC...]

— Iy
Press the switch
for a while.
[ ’
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(b) Devices used by a user

Device Description
X20 Set value write instruction
X21 Auto tuning execute instruction
X22 Error code reset instruction QX42 (X20 to X5F)
X23 Operation mode setting instruction
X24 E2PROM's PID constants read instruction
X1010 Module READY flag
X101 Setting/operation mode status
X1012 Write error flag
X1013 Hardware error flag QB64TCTTN (X1010 to X101F)
X1014 CH1 Auto tuning status
X1018 E2PROM write completion flag
X101B Setting change completion flag
Y60 to Y6F Error code output QY42P (Y60 to YOF)
Y1011 Setting/operation mode instruction
Y1012 Error reset instruction
Y1014 CH1 Auto tuning instruction QB64TCTTN (Y1010 to Y101F)
Y1018 E2PROM backup instruction
Y101B Setting change instruction
DO to D8 Write data storage device using Z(P). REMTO instruction (for the initial setting)
D9 Read data storage device using Z(P). REMFR instruction (for E2PROM's PID constants read)
D10 Write data storage device for the Z(P). REMTO instruction (for E2PROM's PID constants read)
D11 Read data storage device for the Z(P). REMFR instruction (for E2PROM's PID constants read) 3
D50 Write data error code it
D51 CH1 Temperature process value (PV) §
D55 CH1 Alert definition %
MO For writing set value 0 3
M1 For writing set value 1 65:
M2 For writing set value 2 §
M10 CH1 Auto tuning completion flag §
M100 Master module status check device (for the MC and MCR instructions) ;
M101, M102 Initial setting auxiliary device %
M200 to M217 Z(P). REMTO instruction completion/result device %
M224 to M227 Z(P). REMFR instruction completion/result device i
M300 to M305 CH1 E2PROM's PID constants read flag %
M310, M311 Z(P). REMTO instruction completion/result device
M312, M313 Z(P). REMFR instruction completion/result device
M314, M315 Z(P). REMTO instruction completion/result device
M316, M317 Z(P). REMFR instruction completion/result device
SB20 Module status
SB47 Baton pass status of own station
SB49 Data link status (own station)
SW70.0 Baton pass status of each station (station number 1)
SW74.0 Cyclic transmission status of each station (station number 1)
SW78.0 Parameter communication status of each station (station number 1)
T100 to T104 Interlock for own station and other stations
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(c)

Program example

Write the program to the CPU module on the master station.

» Program that checks the operation status of the remote 1/O station

SB47 H K4
_— (T100
SB49 H K3
—i f (T101
SW70.0 H K4
} (T102
SW74.0 H K3
} (T103
SW78.0 H K3
} (T104
B T Tt T T Tos ;
f Zdi rdi rdi rdi rdi LMC NO M100
{SET M101
~M100
M101  X1010
—t—t {SET M102
M101  X1010
— ———t—
*1 Add the following MCR instruction to the end of the program.
{MCR NO
» Program that changes the setting/operation mode
23 Y101B  M102
H } HF I? Y1011
« Initial setting program
X20 M102
— | { t {pPLS MO
MO
— {SET M1
1 X1010  X1013
—7‘: ,’\f‘.z’ L F {FMOVP Ki1 DO K3
Ko
M200  M201
T AT K1
M202 M203
L 24 K2
FKko —>————ZP.REMTO “J1” K1 K1 H1 H5D DO K1 M200
tki  >————{ZPREMTO “J1” K1 K1 H1 H7D D1 K1 M202
tk2 ~ >——AZPREMTO “J1” K1 K1 H1 H9D D2 K1 M204

Lo

%

]
]
]

Check the baton pass status of
the master station.

Check the data link status of
the master station.

Check the baton pass status of
the remote 1/O station.

Check the cyclic transmission status

of the remote /O station.

Check the parameter communication

status of the remote 1/O station.

Check the status of
the master module.*!

Change to the setting mode or
operation mode.

Flag 0 for setting value write: ON

Flag 1 for setting value write: ON

CH2 to 4 Unused channel
setting: Unused
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M1 M2 X1010  X1013 Y1011
— +F i } v 45 HF {MOVP K2 D3 1 CH1 Input range: 2
IMOVP  Ki D4 CH1 Ale_rt 1 mode setting
: Upper input alert
KO >
M206 M207
— | Fdi K1 ->
prs M209 - ) ) )
I rdi LSET Y101B 1 Setting change instruction: ON
Fko —>——ZP.REMTO 9 K2 K1 H1 H20 D3 K1 M206 1
FK1  >—————{ZP.REMTO “J1” K2 K1 H1 HOCO D4 K1 m208 ]
W M2 X1010  X1043  Y10i1  Y10iB  X101B - ) ) )
I Zdi 1 rdi Zdi 1 1 LRST Y101B 1} Setting change instruction: OFF
{SET M2 1 Flag 2 for setting value write: ON
M2 X1010  X10§3  X101B
— ff rd H {MovP K250 D5 J CH1 Alert set value 1: 250°C
{movP K200 D6 J CH1 Set value (SV) setting: 200°C
{MOVP K400 D7 3 CH1 Upper limit setting limiter: 400°C
{MOVP KO D8 T CH1 Lower limit setting limiter: 0°C
KO >
M210 M211
— 3 Kt >
M212 M213
_| T Zdi K2 9
Mf 4 M215
! Fdi K3 ->
M216 M217 ) .
— t 3 {RsT M1 1| Flag 1 for setting value write: OFF
{RST M2 1 Flag 2 for setting value write: OFF
Ko  —>————{ZP.REMTO “J1” K3 K1 H1 H26 D5 K1 m210  J
FK1 >——{7PREMTO “J1” K3 K1 H1 H22 D6 K1 M212 1
FK2 ~ >—————{ZP.REMTO “J1” K3 K1 H1 H37 D7 K1 m214 ]
Fk3 ~ —>——{ZPREMTO “J1” K3 K1 H1 H38 D8 K1 M216 1

» Program that executes the auto tuning and backs up the PID constants in E2PROM if the auto tuning is
normally completed (The auto tuning is stopped when an alert is detected.)

19N O/1 j0Wsy 8y} Uo BNPOIN ay} Buisn USUM €72

X1010
— —————-{ZREMFR"J1" K4 K1 H1 H5 D55 K1 mM316 ]
1 X1010  X1013  X1011

—ﬁl—! f A { t {seT Y1014} CH1 Auto tuning instruction: ON
X1014  X1010 Y1014 D558

—N—'t { t r4a {RsT Y1014 1} CH1 Auto tuning instruction: OFF

[SET M10 1 CH1 Auto tuning completion flag: ON

Mi0 Y1048 -

—t 24 {SET Y1018} E2PROM backup instruction: ON
Y1018 X1018 -

—t { } {RsT Y1018} E2PROM backup instruction: OFF

CH1 Auto tuning completion
flag: OFF

{RST M10

Dfsl,a X1010  Yi014  X1014 o )
11 1k 1k {RST Y1014} CH1 Auto tuning instruction: OFF
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» Program that reads the PID constants from E2PROM

24 X1010  Y101B Y1018
2 il HF F {movp ki
{SET
M300
—M————{zP.REMTO “J1” K1 K1 H1 H3E D9 K1
M310  M311
— +F {seET
M301 M302  M303  M304
— It It A {SET
M302  M303
— ——2f————{ZREMFR"J1” K2 K1 H1 H1F D10 K1
{SET
M312  M313
— FF {RsT
{RST
D10.0
Bt {SET
M304
i {mMov KO
{SET

M305
—H?—[ZP.REMTO “J1” K3 K1 H1 H3E D11 K1

D9

M300

M310

M301

M302

M312

M303

M302

M303

M304

D11

M305

M314

CH1 E?PROM's PID constants read
instruction: Requested

Read E2PROM's PID constants read/write
completion flag to D10.

CH1 E2PROM's PID constants read
instruction: Not requested

» Program that reads an error code and the temperature process value (PV)

K5 K1 H1 HO D50 K1
{mMOV D50
X22
I {SET
Y1012 X1042
— = D50 HO ] [RST

X1010  X1011 Lo
—— — —{ZREMFR"J1 K6 K1 H1 H9 D51 K1

{MCR

M224

K4Y60

Y1012

Y1012

M226

NO

{END

Read a write data error code to D50.

Output data read from a write data error
code to Y60 to Y6F.

Error reset instruction: ON

Error reset instruction: OFF

Read CH1 Temperature process
value (PV) to D51.
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CHAPTER 8 TROUBLESHOOTING

This chapter describes the causes and corrective actions to take when a problem occurs in the Q64TCN.

8.1 Before Troubleshooting

Check whether the POWER LED on the power supply module and the MODE LED on the CPU module are on. If both
are off, proceed with CPU module troubleshooting.

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

8.2 Troubleshooting Procedure

This section describes how to find problem causes and take corrective action.
Use GX Works2 to find problem causes and take corrective action.

(1) Procedure

1. Connect GX Works2 to the CPU module to display

&) " P
the "System Monitor" window.
P " O [Diagnostics] = [System Monitor...]
A
oo o)
Diagnostics Error History Detail g
= — Module: lrv:l?tmn List  Main Base ) — = — 60.
ot ‘Mvdu\es Status | Tger [5eres . Vel Name Fernt Pwpe Poit__ Address| Station Mo, | PLC a
6 ou oo coone T I — - ®
& o1 |a|omc Lirae| 200 3
5| o = =
[0]
(2]
Legend g
ga;‘;mm 8Maijvmr gMadevateEv'mv . g
‘ 3
2. After confirming that an error is displayed on the
& .
Q64TCN, select the Q64TCN and click
At g Detailed Information |
a A g
P 0. =
L > : If an error LED is ON on a module other than the
BEEE S8 st (e ese)
‘ I ] vt [ [ LR Q64CTN, refer to the user's manual for the module
R e e e i ]
S wana e we and take corrective action.
(To the next page)
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(From the previous page)

2

Module’s Detailed Information

Monitor Status 1~ Module
m | bonkoing sl s o
O Address 010

Mount Position Main Base 1 Slot

[130410000000000-C

& Product Information
Praduction Number

r~Module Information

todule Access Possible

Status of External Pawer Supply ===

Fusse Blown Status =
Stabus of IfO Address WeriFy \Agres
IfO Clear | Hold Setting b
Noise Fiker Setting =
Input Type -

CHF Trformation || | Remote Password Setting Status -

- Ervor Informatian

Error and Solution
Latest Ervor Code  Update Error History

[ozss Contents: [ The setting of the upper flower limit valle output Imiter of the
Clear Error History: upper/lower limit seting lmiter is invald
i = | o, | Ermor Code

02BS

Salution: | 5t the value where the upper limit value is greater than the

loveer limit walue.

N 1

Display Format | |5 fmes
& HEx 3 0285
" DEC

Fhe errar history is ssquentially displayed from

nold errar. The latest error is displayed at
e bottom fine.

Stop Monitor

Close

366

3.

Click Dstailed I'1F°fn1c"ti°n| to open the "Module's Detailed

Information" window.

Check the error description and the corrective

action to take under "Error and Solution".

When the error description cannot be confirmed

after doing the operation above, proceed with the

following troubleshooting.

« Checks using LEDs ([~ 7 Page 367, Section 8.3)

« Checks using input signals ([— 5 Page 369, Section
8.4)
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8.3 Checks Using LEDs

This section describes troubleshooting using LEDs.

831 When the RUN LED flashes or turns off

Check Item Action

» Check the power supply module.
* Properly mount the module.

Is the power supply 5VDC supplied?

Add up the current consumption of the installed CPU module, /0O module,
Is the capacity of power supply module enough? and intelligent function module to check whether power supply capacity is
sufficient.

» Reset the CPU module or turn on the power supply again.

Has a watchdog timer error occurred?
* Replace the Q64TCN.

Refer to the online module change ([ 3 Page 393, Appendix 4 or Page

Is module change enabled during an online module change?
408, Appendix 5) and take corrective action.

Is the intelligent function module switch setting outside the Set the switch setting value of the intelligent function module to the value
setting range? within the setting range.

832 When the ERR. LED turns on or flashes

(1) When turning on

Check Item Action

Is the intelligent function module switch setting outside the Set the switch setting value of the intelligent function module to the value
setting range? within the setting range.

Is the cold junction temperature compensation resistor
disconnected or loose? (The Q64TCTTN and Properly connect the cold junction temperature compensation resistor.
QB64TCTTBWN only)

s@31 Buisn sy8YD €8

A hardware failure occurred in Q64TCN

Others . . .
Please consult your local Mitsubishi representative.

(2) When flashing

4O suIn} 1o saysey 337 NN oUl USUM |'€'8

Check Item Action

Check the error code list ({5 Page 373, Section 8.6) and take actions
described.

Has a write data error occurred?
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833 When the ALM LED turns on or flashes

(1) When turning on

Check Item

Action

Is CHO Alert occurrence flag (XnC to XnF) ON?

Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. (__= Page 89, Section 3.4.2 (3))

(2) When flashing

Check Item

Action

Has the temperature process value (PV) exceeded the
temperature measurement range set as the input range?

Change the setting of CHO Input range (Un\G32, Un\G64, Un\G96,
Un\G128) to a setting in the temperature measurement range to be used.

({Z_F Page 98, Section 3.4.2 (12))

Is there a channel where no temperature sensor is
connected?

Set the channel where no temperature sensor is connected to unused in
CHO Unused channel setting (Un\G61, Un\G93, Un\G125, Un\G157).

(IZ_=Page 128, Section 3.4.2 (35))

Has a loop disconnection been detected?

Check for a load disconnection, externally-operable device failure, and
sensor disconnection.
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8.4 Checks Using Input Signals

This section describes troubleshooting using input signals.

8.4.1 When Module READY flag (Xn0) does not turn on

Check Item

Action

Has a watchdog timer error occurred?

* Reset the CPU module or turn on the power supply again.
* Replace the Q64TCN.

Has an error occurred in the programmable controller?

Refer to the user's manual of the used CPU module and take corrective
action.

8.4.2 When Write error flag (Xn2) is on

Check Item

Action

Has a write data error occurred?

Check the error code list ((__= Page 373, Section 8.6) and take actions
described.

8.4.3 When Hardware error flag (Xn3) is on

Check Item

Action

Is the cold junction temperature compensation resistor
disconnected or loose? (The Q64TCTTN and
QB64TCTTBWN only)

Properly connect the cold junction temperature compensation resistor.

Others

A hardware failure occurred in the Q64TCN.
Please consult your local Mitsubishi representative.

844 When the auto tuning does not start (CHO Auto tuning status
(Xn4 to Xn7) does not turn on)

Check Item

Action

Have the auto tuning start conditions been met?

Refer to the "Auto tuning function" section ([__5  Page 182, Section 4.6)
and confirm that all conditions have been met.

Has auto tuning ended abnormally?

Check the conditions that signify an abnormal end for auto tuning

([__3 Page 191, Section 4.6 (7)) to see whether it has ended abnormally.
If it has ended abnormally, remove the cause. Then execute auto tuning
again.

369

s|eubis nduj Buisn s)yo9yD '8

uo uin} Jou seop (Qux) Bey AQVIH SINPON USUM |78




8.4.5 When the auto tuning does not complete (CHO Auto tuning
status (Xn4 to Xn7) stays on and does not turn off)

Check Item

Action

Are b4 to b7 of the E2PROM's PID constants read/write
completion flag (Un\G31) set to 1 (ON)?

Set CHO Automatic backup setting after auto tuning of PID constants

(Un\G63, Un\G95, Un\G127, Un\G159) to Disable (0). ((__= Page 130,
Section 3.4.2 (37))

To back up the setting, turn off and on E2PROM backup instruction (Yn8).

Is CHO E2PROM's PID constants read instruction (Un\G62,
Un\G94, Un\G126, Un\G158) set to Requested (1)?

Set CHO E2PROM's PID constants read instruction (Un\G62, Un\G94,

Un\G126, Un\G158) to Not requested (0). ({__5 Page 129, Section 3.4.2
(36))

Has the set value (SV) been set correctly? (Is the
manipulated value (MV) still 0% because the set value (SV)
is small?)

Set the set value (SV) to the desired value.

8.4.6 When the self-tuning does not start (CHO Auto tuning status
(Xn4 to Xn7) does not turn on)

Check Item

Action

Have the self-tuning start conditions been met?

Refer to the "Self-tuning function" section ([__=  Page 229, Section 4.18)
and confirm that all conditions have been met.

Has self-tuning ended abnormally?

Check the conditions that signify an abnormal end for self-tuning

(7 Page 237, Section 4.18 (8)) to see whether it has ended abnormally.
If it has ended abnormally, remove the cause. If the buffer memory setting
was changed during self-tuning, restore the value to the one prior to
change.

8.4.7 When E2PROM write failure flag (XnA) is on

Check Item

Action

Has a backup to E2PROM failed?

Has the reading of data from E2PROM failed?

Turn off and on E2PROM backup instruction (Yn8) and write the setting to

the E2PROM.
If writing fails again, a hardware is in failure. Please consult your local
Mitsubishi representative.
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8.4.8 When CHLO Alert occurrence flag (XnC to XnF) is on

Check Item Action

* Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. ([__= Page 89, Section 3.4.2 (3))

« Correct the alert set value. ((__3  Page 110, Section 3.4.2 (18))

* Check CHO Alert definition (Un\G5 to Un\G8) and take the appropriate
corrective action. ([__3  Page 89, Section 3.4.2 (3))

Has the temperature process value (PV) exceeded the alert
set value range?

Has a disconnection been detected?

s|eubis nduj Buisn s)yo9yD '8

uo st (4ux 0) Dux) Bey} 89usLIND20 PalY CIHD USUM 8'7'8
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8.5 Troubleshooting by Symptom

This section describes troubleshooting using the wiring resistance values of thermocouples.

8.5.1 When the temperature process value (PV) is abnormal

Check Item

Action

Is the thermocouple wiring resistance value too high?

» Check the thermocouple wiring resistance value and check whether a
difference in the temperatures was caused by the wiring resistance.

("= Page 42, Section 3.1.1)

» Use the sensor correction function to correct the difference in the

temperatures caused by the wiring resistance. ({_ = Page 215, Section

4.14)
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8.6

Error Code List

CHAPTER 8 TROUBLESHOOTIN

When an error occurs in the Q64TCN during data write to the CPU module or data read from the CPU module, one of

the following error codes is stored in Write data error code (Un\GO).

In addition, the error occurred is notified to the CPU module.

Error code
(hexadecimal)

Cause

Operation at error occurrence

Action

The operation varies depending on

» Check that the terminal block or the
cold junction temperature
compensation resistor is not

1sI7 9po Joug 9’8

0001H Hardware error disconnected or loose.
the symptom.
* Replace the Q64TCN.
* Please consult your local Mitsubishi
representative.
* The data written is retained. Return th lue to 0 and t .
» When data is written to multiple eturn the value o a.n urn.o ’
) ) ) . on, and off Error reset instruction
o Data (other than 0) is being written to system areas, the address with the
Oo02y *2 smallest number of the buffer (Yn2).
the system area . « Delete the program that is writing
memory area where an error was
. "5 data to the system area.
detected is stored.
* Follow the instructions below for
error reset.
1. Change the mode to the setting
mode.
« The data written is retained. 2. Set theﬁc;rre.ct value and turn off,
. . . . ) » When data is written to multiple on, and off Setting change
Data is being written in the operation ) instruction (YnB).
. " system areas, the address with the
0003y mode “ to the area where data can be smallest number of the buffer 3. Turn off, on, and off Error reset
written only in the setting mode™. memory area where an error was instruction (Yn2).
g di 45 « If switching from the operation mode
etected is stored. to the setting mode, check that PID
continuation flag (Un\G169) is set to
Stop (0), and turn on and off
Setting/operation mode instruction
(Yn1).
* The data written is retained.
« If temperature, time, or percentage
settings exceed upper limit
value/lower limit value, change the
. Data outside the settable range is data within those values. o
Oooo4y Set data within the range.

being written.

When data is written to multiple
system areas, the address with the
smallest number of the buffer
memory area where an error was

detected is stored.”
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Error code

i Cause Operation at error occurrence Action
(hexadecimal)

* The data written is retained.
» Change the setting to an allowable
value for the upper/lower limit

The setting of the upper/lower limit value. Set the value where the upper limit
ooos, ™ value output limiter or the upper/lower | *When data is written to multiple value is greater than the lower limit
limit setting limiter is invalid. system areas, the address with the | value.

smallest number of the buffer
memory area where an error was

detected is stored.”

* The data written is ignored.
* The setting cannot be changed until

The setting value is being changed . After turning off, on, and off Error reset
an error reset is performed.

oooey ! while Default setting registration instruction (Yn2), change the settin
H greg » The content of Write data error ( ) 9 9

instruction (Yn9) was on. value.
code (Un\G0) does not change

even if another write error occurs.

* The data written is retained.
« Enter the temperature within the

* When data is written to multiple .
input range.

system areas, the address with the

smallest number of the buffer « Set the values so that the 2-point

sensor compensation offset value
(measured value) is smaller than the

memory area where an error was

detected is stored.”

*1 2-point sensor compensation setting 2-point sensor compensation gain
o007y . ) » When both the offset value and
is invalid. ) o ) value (measured value) and the 2-
gain value are within the input . .
; point sensor compensation offset
range and the offset value is . .
) value (compensation value) is
greater than ?r equal to the ga.m smaller than the 2-point sensor
value, the gain value address is . .
compensation gain value
stored as the address where the .
(compensation value).
error occurred.
An alarm has occurred.
OO0ARH

Refer to the alarm code list ([_5 Page 376, Section 8.7).

) » The set value cannot be changed
Set value discrepancy error

until the control mode is

determined. Turn the E2PROM backup instruction
* The buffer memory data reverts to (Yn8) OFF — ON — OFF.

the default value for the selected

The current control mode and the
001Ey control mode backed up in the
E2PROM are different due to the

change of the control mode selection.
control mode.

Values set in the intelligent function The RUN LED turns off, the ERR.
000Fy module switch setting are those LED turns on, and the module does
outside the setting range. not operate.

Set the correct values on the intelligent
function module switch setting.

*1 The address where the error occurred is stored in OOOy,.
Buffer memory addresses are written in decimal (Intelligent function module device (Un\GO)) in this manual. Read the

stored value as a decimal value and refer to the buffer memory list ((__5  Page 61, Section 3.4.1).
*2 The buffer memory areas checked are Un\GO0 to Un\G287. No error occurs for writes in the system area in or after

Un\G288.
*3 For the writable area in setting mode, refer to the buffer memory list ((__5 Page 61, Section 3.4.1).
*4 "In the operation mode" refers to one of the following states.

» When Setting/operation mode instruction (Yn1) or Setting/operation mode status (Xn1) is on.
» When Setting/operation mode instruction (Yn1) turns on and off and PID continuation flag (Un\G169) is set to Continue

).

*5 El When an error occurs in CH1 Alert 1 mode setting (Un\G192) and CH1 Alert 2 mode setting (Un\G193), 0C0Oy
(hex) in the buffer memory address with the smallest number "Un\G192" is stored in Error code (Un\GO).
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® When a value outside the setting range is written in the following buffer memory areas while in setting mode, the error
code OOO4y is stored. Switching to operation mode without error reset changes the error code to OOO3y. If this

happens, take the corrective action for error code OOO3,.

Buffer memory area Buffer memory address
Reference
name CH1 CH2 CH3 CH4
Input range Un\G32 Un\G64 Un\G96 Un\G128 Page 98, Section 3.4.2 (12)
Alert 1 mode setting Un\G192 Un\G208 un\G224 Un\G240
Alert 2 mode setting Un\G193 Un\G209 uUn\G225 Un\G241
Page 139, Section 3.4.2 (52)
Alert 3 mode setting Un\G194 Un\G210 uUn\G226 Un\G242
Alert 4 mode setting Un\G195 uUn\G211 un\G227 uUn\G243

@ Error code priorities are as described below.

Priority
IF—E<—6 <3 <75 <24 When error codes are in the same priority level,
Higher Lower the lower error addresses are prioritized.

When a high-priority error occurs during a low-priority error, the error code of the high-priority error is written over the
error occurrence address.

® Only one error code, as dictated by error priority, is stored in Write data error code (Un\G0). For that reason, when
multiple errors occur, the next error code is stored, even when the error of the stored error code is corrected. Check for
errors other than the stored error code in the parameters of other channels.
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8.7

Alarm Code List

The following table lists alarm codes.

The alarm code is stored in all bits of Write data error code (Un\GO).

b15  to b12b11 to  b8b7 to  b4b3 to b0
| [ [ A
“ A A

Y Y

Alarm types

Alarm occurrence

An error code is

| H

channels (1 to 4H) stored to AH when
an alarm occurs

If the lower 4 bits are "0001" (1) to "1001" (9) or "1011" (By) to "1111" (Fy), an error occurs. When an error occurs,

refer to the error code list ((Z5 Page 373, Section 8.6).

Action

When Error reset instruction (Yn2) is
turned OFF — ON — OFF after the
temperature process value (PV) has
returned to the value within the
temperature measurement range,
Write data error code (Un\GO) is
cleared to 0.
The following flags and buffer
memory bits that turn on when an
alarm occurs turn off automatically
when the temperature process value
(PV) has returned to the value within
the temperature measurement range.
» CHO Alert occurrence flag (XnC to
XnF)

« The applicable bit (= Page 89,
Section 3.4.2 (3)) of CHO Alert
definition (Un\G5 to Un\G8)

Alarm code
(hexadecimal) Cause Operation at alarm occurrence
*q
The temperature process * The ALM LED flashes.
value (PV) has exceeded the » CHO Alert occurrence flag (XnC to XnF)
010Ay temperature measurement turns on.
range that was set as the input | + CHO Input range upper limit (b0 of Un\G5 to
range. Un\G8) turns on.
The temperature process * The ALM LED flashes.
value (PV) is below the » CHO Alert occurrence flag (XnC to XnF)
020Ay temperature measurement turns on.
range that was set as the input | + CHO Input range lower limit (b1 of Un\G5 to
range. Un\G8) turns on.
» The ALM LED flashes.
. . » CHO Alert occurrence flag (XnC to XnF)
A loop disconnection has been
030AY turns on.
detected. ) . .
» CHO Loop disconnection detection (b13 of
Un\G5 to Un\G8) turns on.
* The HBA LED turns on.
. . » CHO Alert occurrence flag (XnC to XnF)
A heater disconnection has
040Ay turns on.
been detected. . . .
» CHO Heater disconnection detection (b12
of Un\G5 to Un\G8) turns on.
» The HBA LED turns on.
» CHO Alert occurrence flag (XnC to XnF)
A current error at an output
050Ay ) turns on.
off-time has been detected. .
» CHO Output off-time current error (b14 of
Un\G5 to Un\G8) turns on.

When Error reset instruction (Yn2) is
turned OFF — ON — OFF after a
current error due to a disconnection
or output-off is restored, Write data
error code (Un\GO) is cleared to 0.
The following flags and buffer
memory bits that turn on when an
alarm occurs turn off automatically
when the current error due to
disconnection or output-off is
restored.
» CHO Alert occurrence flag (XnC to
XnF)

+ The applicable bit ({5 Page 89,
Section 3.4.2 (3)) of CHO Alert
definition (Un\G5 to Un\G8)
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Alarm code
(hexadecimal) Cause Operation at alarm occurrence Action
*1
* The ALM LED turns on.
» CHO Alert occurrence flag (XnC to XnF)
06LAY Alert 1 has occurred. turns on. When Error reset instruction (Yn2) is
» CHO Alert 1 (b8 of Un\G5 to Un\G8) turns turned OFF —s ON — OFF after the
on. temperature process value (PV) is
* The ALM LED turns on. restored after going into alert status,
» CHO Alert occurrence flag (XnC to XnF) Write data error code (Un\GO) is
070Ay Alert 2 has occurred. turns on. cleared to 0.
« CHO Alert 2 (b9 of Un\G5 to Un\G8) turns The following flags and buffer
on. memory bits that turn on when an
« The ALM LED turns on. alarm occurs turn off automatically
+ CHO Alert occurrence flag (XnC to XnF) when the temperature process value
080Ay Alert 3 has occurred. turns on. (PV) is restored from alert status.
« CHIO Alert 3 (b10 of Un\G5 to Un\G8) turns | * CHDI Alert occurrence flag (XnC to
on. XnF)
« The ALM LED turns on. « The applicable bit ((__3 Page 89,
« CHO Alert occurrence flag (XnC to XnF) Section 3.4.2 (3)) of CHO Alert
0900AY Alert 4 has occurred. turns on. definition (Un\G5 to Un\G8)

« CHO Alert 4 (b11 of Un\G5 to Un\G8) turns
on.

*1

O represents the number of the channel (14 to 4,) where the alarm occurred.

» The error code is always given priority over the alarm code for being stored in Write data error code (Un\GO0).
For that reason, when an alarm occurs during an error, the alarm code is not stored in Write data error code
(Un\GO). Further, when an error occurs during an alarm, the error code is written over the alarm code in Write data

error code (Un\GO).

» Alarm priorities are as follows.

Priority
High

Low

010Ay, 020Ay;, 030Ay, 0400A,, 050A

T

0600A, 070IAy, 0800A,, 09CIA,

When an alarm occurs, if its priority is the same as or higher than that of alarms already occurred, the new alarm
code is written over Write data error code (Un\GO).
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8.8  Check the Q64TCN Status

The error code and hardware status can be checked by selecting "Module's Detailed Information” of the Q64TCN in
the system monitor of the programming tool.

(1) Operating the programming tool

From [Diagnostics] => [System Monitor...] &> "Main Base", select Q64TCN 2> Cetailed Information | .

(2) Module's Detailed Information

(a) Checking the function version and product information
The Product Information field shows the Q64TCN function version and product information.
(b) Checking the error code
The Latest Error Code field shows the error code stored in Write data error code (Un\GO0) in the Q64TCN.

(Press  Update Errar Histary ‘ to display the content shown under Latest Error Code as No.1.)

Module’s Detailed Information E‘
Monitor Status Module
W ertieie Model Mame QEATCTTH

I/0 address ooio
Mount Position IMain Base 1 Slat

& Product Information 13041000000000@ Function version
Production Humber —
Madule Infarmation
Module Access Possible
Status of External Power Supply - . .

Product information

Fuse Blown Status —
Status of I/O Address Verify Adgree

If0 Clear [ Hold Setting
Moise Filker Setting

Input Type -
THJW Infarmation 3| | Remaote Password Setting Status -

Error and Solution

Error Information
Latest Error Code  pdate Error History
| eEs Contents: | The setting of the upper/lower limit walue autput limiter or the
upperlower limit setting limiter is invalid.
Error Clear Mo, Errar Code

3 1 02B5
Display Format 2 0392
+ HE® 3 02BS Solution: | Set the value where the upper limit value is greater than the
lowser limit value,
" DEC

The error histary is sequentially displayed from
an old error, The latest error is displaved at
the battom line.

Stop Monitor Close
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(3) Hardware information

On the "Module's Detailed Information" window, click H/w Infaormation | .

(a) H/W LED information

The following information is displayed.

Item Value Condition that results in 0001y
RUN Operating normally (same as the RUN LED)
DATA ERR A write data error has occurred
CHO RUN PID control is being run
cHO ALM1 Alert 1is on
CcHO ALM2 Alert 2 is on
CHO ALM3 « 0000y: off Alert 3 is on
CHO ALM4 +00014: on Alert 4 is on
CHO LBA A loop disconnection has been detected
Either of the following has been detected. (the Q64TCTTBWN
CHE HBA and Q64TC.RTBWN .only)
» Heater disconnection
* Output off-time current error
H/W ERR A hardware error has occurred

(b) H/W switch information

The setting status of the intelligent function module switch setting is displayed.

Item Intelligent function module switch setting Value
HOLD/CLR Switch 1: Output setting at CPU stop error
CTRL MODE Switch 2: Control mode selection

Switch 3:
« Auto-setting at input range change

Refer to [ Page 305, Section 6.2

SW3 . .
« Setting change rate limiter

* Moving averaging process setting

snjels NOL9D dul 99U 8’8

HIW Information E|
Monitor Stakus Madule
Product
T Madel Name: [Q64TCTTEWN Information 130410000000000-C
Display Format
* HER " DEC
H'Ww LED Information Hfw S Information
Item alue Itern alug Item Yalue Item alug
RN o001 HOLDJCLR. 0000
DATA ERR oool H/\ ERR 0ooo CTRL MODE o003
TH1 RUN (e[} ZH3 RUMN Qoo SW3 aoao
TH1 ALML (e[} ZHZ ALMIL Qoo - aoao
CH1 ALMZ 0000 CHS ALMZ anoa - a00a
CHL ALM3 ooog CH3 ALM3 0000
CH1 ALM4 ooog CH3 ALM4 0000
TH1 LEA (e[} ZH3 LEA Qoo
CH1 HBA 0000 CH3 HEA anoa
CHz RUN ooog (ZHe RLUN 0000
CHZ ALML ooog CHe ALM1 0000
CHz ALMZ ooog “H+ ALMZ 0000
THZ ALMZ (e[} ZH4 ALMG Qoo
CHZ ALM4 0000 (CHe ALM4 anoa
CHz LEA ooog “H4 LE& 0000
CHZ HBA ooog CH4 HEA 0000
Skop Monitor
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APPENDICES

Appendix 1 Addition and Change of Functions

Appendix 1.1  Additional function

The following table shows the function added to the Q64TCN and the product information of the Q64TCN that supports
the additional function.

Additional function Product information Applicable GX Works2 version Reference

Moving averaging process to a The first five digits are )
1.91V or later Page 197, Section 4.10

temperature process value (PV) 14062 or later.
During AT loop disconnection The first five digits are )

i . 1.501X or later Page 261, Section 4.23
detection function 15042 or later.
CHO AT error status monitor The first five digits are )

— Page 163, Section 3.4 (90)

(Un\G789 to Un\G792) 18022 or later.

Appendix 1.2  cChange of functions

The following table shows the changed functions of the Q64TCN and the product information of the Q64TCN that
supports the changed functions.

Changed function Product information Applicable GX Works2 version Reference

Function extension bit monitor )
Page 381, Appendix 1 (1)

(Un\G787) The first five digits are
1.91V or later
Intelligent function module switch 14062 or later. .
setting Page 381, Appendix 1 (2)
i

(1) Function extension bit monitor (Un\G787)

The following contents set in the intelligent function module switch setting are stored.

uonouNy [BUOPPY |'| Xipuaddy

suoloun4 jo abuey) pue uoippy | Xipuaddy

» "Auto-setting at Input Range Change"
« "Setting Change Rate Limiter"
» "Moving Averaging Process Setting"

(a) When using the Q64TCN that does not support this function

Because the module does not support "Moving Averaging Process Setting", setting contents of "Moving
Averaging Process Setting" cannot be checked.

(2) Intelligent function module switch setting

Whether to perform the moving averaging process can be selected in the intelligent function module switch
setting.

(a) When using the Q64TCN that does not support this function

The moving averaging process setting cannot be configured in the intelligent function module switch setting.
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AppendiX 2 comparison of the Q64TCN with the

Q64TCTT, Q64TCTTBW, Q64TCRT, and
Q64TCRTBW

The Q64TCN has several new functions in addition to the functions of the Q64TCTT, Q64TCTTBW, Q64TCRT, and
Q64TCRTBW (hereafter abbreviated as the Q64TC).
This section describes the comparison of functions, 1/O signals, and buffer memory between the Q64TCN and Q64TC

in accordance with the addition of the new functions. Precautions on replacing modules are also explained.

(1) Comparison of the functions between the Q64TCN and the Q64TC
The following table lists the functions supported by the Q64TCN and the Q64TC.

Q: Usable, A: Partially usable, x: Unusable

Function Q64TC | Q64TCN Remarks
Control mode selection function x O —
Control output setting at CPU stop
O O —
error
Control method selection function x (@) —
Manual reset function x O —
Manual control O O —
Auto tuning function O O —
Simple two-degree-of-freedom O (@) —
Derivative action selection function x (@) —
The temperature rise/temperature drop batch setting or individual setting
Setting change rate limiter setting
function A O can be selected on Switch Setting with the Q64TCN. ([_ 5 Page 196,
Section 4.9)
Temperature process value (PV) N o
scaling function
Moving averaging process to a N o
temperature process value (PV)
The reference set value (SV) for the deviation alert can be selected from
among the following buffer memory areas with the Q64TCN. ([__ 3 Page
Alert function A O 200, Section 4.12)
» CHO Set value (SV) monitor (Un\G25 to Un\G28)
» CHO Set value (SV) setting (Un\G34, Un\G66, Un\G98, Un\G130)
RFB limiter function (@) O —
Errors can be corrected by setting any two points (corrected offset value
Sensor correction function A O and corrected gain value) with the Q64TCN. ([__ 5 Page 219, Section
4.14 (2))
Auto-setting at input range change x O —
Input/output (with another analog
. x o) _
module) function
ON delay output function (@) O —
Self-tuning function x O —
Peak current suppression function x O —
Simultaneous temperature rise
X O J—

function

382



APPENDI

O

ES

Function Q64TC | Q64TCN Remarks
Forward/reverse action selection
) o) o) _
function
Loop disconnection detection
) O O —
function
During AT loop disconnection
; . x (@) —
detection function
Proportional band setting function x O —
Cooling method setting function x O —
Overlap/dead band function x O —
Temperature conversion function
. x O —
(using unused channels)
Heater disconnection detection
) O O —
function
Output off-time current error
. . (@) (@) —
detection function
Buffer memory data backup function O O —
Error history function x (@) —
Module error history collection
. x (@) —
function
Error clear function x O -

(2) Comparison of I/O signals
The same I/O signals can be used for the Q64TCN in the standard control and the Q64TC.

(3) Comparison of buffer memory

O: Usable, A: Partially usable, x: Unusable

Buffer memory Q64TC | Q64TCN Remarks

The Q64TCN with the serial number (first five digits) of 18022 or later can

CHO AT error status monitor x A .
use this buffer memory area.

MEL"01y90

pue ‘1401790 ‘MELLOLF9D ‘L1O1#9D U} UM NOL9D 8y} Jo uosiedwo) g xipuaddy

Point/

Buffer memory addresses are written in hexadecimal in the Q64TC manual”!, while they are written in decimal (Intelligent
function module device (Un\GO)) in this manual.
Although the addresses are differently written, buffer memory areas with the same function have the same address.

*1 [ [} Temperature Control Module User's Manual
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Compatibility between the Q64TC and Q64TCN

384

(1) Restrictions when setting parameters on GX Works2

When the module added to a project on GX Works2 and the mounted module are different, the following

restrictions apply.

Module added to a

Mounted module . Restriction
project
Q64TC Q64TCN The sequence program cannot be executed.
The sequence program can be executed.
QB64TCN Q64TC

However, only functions supported by the Q64TC can be used.

(2) Restrictions when online module change is performed
When the online module change is performed between the Q64TC and Q64TCN, the following restrictions apply.

Details of online
module change

Restriction

Q64TC — QG64TCN

Online module change can be performed.
However, only functions supported by the Q64TC can be used.

Q64TCN — Q64TC

Online module change cannot be performed.

(3) Restrictions when changing modules or applying a sequence program
When modules are changed between the Q64TC and Q64TCN and a sequence program is applied, the following

restrictions apply.

Q: Possible, x: Not possible

How to change modules and how to Restriction
apply a sequence program Module change Applying a sequence program
Q64TC —» Q64TCN oM on
Q64TCN — Q64TC x x

*1 Only functions supported by the Q64TC can be used.
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Appendix 3 When Using GX Developer and GX
Configurator-TC

This section describes how to configure the setting using GX Developer and GX Configurator-TC.

(1) Applicable software version
For the applicable software versions, refer to the following.
[ 5 Page 32, Section 2.1 (4)

Appendix 3.1 Gx Developer operation

Configure the setting on the following windows when using GX Developer.

Window name Application Reference

) Set the type of a module to be connected and the range of )
I/O assignment 1O signal Page 385, Appendix 3.1 (1)
i .

Intelligent function module

) ) Configure the switch setting of the intelligent function module. | Page 386, Appendix 3.1 (2)
switch setting

(1) /O assignment

Configure the setting on "I/O assignment" in "PLC Parameter".

O Parameter o> [PLC Parameter] => [I/O assignment]

. > >
0 parameter setting E| % §
PLC name | PLC system | FLE file | FLC RAS(T) | PLC RAS(2] | Device | Frogram | Boat file |SFC 140 assignment } 5_ g_
X %
ww
140 Assignment[¥] N
Slot Tvpe rodel name Fuoints Startr’ S o) g
0 [PLC PLC - - Switch setting X @
1 |0[F0) Empty - TBpoints v - - o S
7 [ Intell, « | QE4TCTTH TEpairt: Celect Detailed setting @ g
3 |22) - = s 2
4 a3 v v o@
5 |44 - v B @
& |505] v = s X
7_|6r6] - = - S g
o <
Azzigning the |40 address is nat necessary as the CPU does it automatically. o [©R
Leaving thiz setting blank will not cause an eror to ocour, g _8
S5 @
@
o
3
a
Item Description Q
Type Select "Intelli.". 9
3
Model name Enter the model name of the module. a
C
» For the QB64TCTTN or Q64TCRTN: g.
Select "16 points". o
Points *» For the Q64TCTTBWN or Q64TCRTBWN: o
Use two slots. Select "Empty" and "16 points" for the first slot. Select "Intelli." and "16 points" for the
second slot.
Start XY Enter an arbitrary start I/O number of the Q64TCN.
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(2) Intelligent function module switch setting

Configure the setting on "Switch setting" in "PLC parameter".

O Parameter <> [PLC Parameter] => [I/O assignment] => Click _Swich seting|.

Switch setting for I/0 and intelligent function module El
Inputfomat  |HEX w Select "HEX.".
Slat Tupe todel name Switch 1| Switch 2 | Switch 3| Switch 4| Switch 5
0 _|PLC PLC
1 (a0 Empty
2 (1] Intell. LE4TCTTN 00o0o anoo anoo, oooo 00oa
3 |22
4 |33
5 [40-4)
6_[5[*6]
7 |E8)
8 [7-7)
9 (908
10 |99
11 [10r10]
12 (1111
13 [12(+12)
14 |13(+13)
[15 [14r14) -
| v
End Cancel
Item Setting item
Control output HOLD/CLEAR setting
Set value Output setting
Switch 1
H 0 CLEAR
CH4CH3CH2 CH1 Other than 0 HOLD
Control mode selection
Set value™’ Control mode Number of control loops
0000y Standard control Standard control 4 loops
0001y Heating-cooling control (normal mode) Heating-cooling control 2 loops
Switch 2 0002y Heating-cooling control (expanded mode)™ Heating-cooling control 4 loops
Heating-cooling control 1 loop
00034 Mix control (normal mode)
Standard control 2 loops
. Heating-cooling control 2 loops
0004, Mix control (expanded mode)™
Standard control 2 loops
Function extension bit specification
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
oo]ofofofofo]ofoofofo] Jo] | |
v LIS~
Fixed to 0 Fixed
to0
© b0: Auto-setting at input range change
0: Disable
1: Enable
Switch 3
b1: Setting change rate limiter setting
0: Temperature rise/Temperature drop
batch setting
1: Temperature rise/Temperature drop
individual setting
b3: Moving averaging process setting
0: Enable
1: Disable
Switch 4 0: Fixed (empty)
Switch 5 0: Fixed (empty)
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When a value other than 0 to 4 is set, a switch setting error (error code: 000Fy) occurs. In this case, the Q64TCN does
not operate properly. Set the correct value. Immediately after the control mode selection is changed, a set value
discrepancy error (error code: 001Ey) occurs. To clear the set value discrepancy error, turn off, on, and off E2PROM

backup instruction (Yn8).
Control in the expanded mode requires an external output module. For the system configuration in expanded mode,
refer to Page 170, Section 4.1 (3).
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Appendix 3.2

GX Configurator-TC operation

When the Q64TCN parameters are configured using GX Configurator-TC, the display method and contents on
windows such as the setting window are different from those on GX Works2.

(1) Window display method
The following table lists the window display method on GX Configurator-TC.

Window name Application

Initial setting Parameters such as the input range and set value (SV) can be set.

Auto refresh setting Buffer memory data can be transferred to specified devices.

Monitor/test

Monitor/test can be performed on buffer memory and 1/O signals.

Window for intelligent function module

GX Developer screen

projectisanple_project - [LD(Edit mode)
Window  Help

MA

parameter setting module selection

2 Intelligent function module ut

ogram Files\ME.

Inteligent function module garameter  Cnline  Tools  Help
Check program . H H
o ooy saone | [Tools] - [Intelligent function D —
Merge data param - ili Start 1/0 No. Module type
Choti poremeter . I utility] - [Start] s
Chedeparometer R Y [ e r——
Drite unused commerts > Modtls model e
1IC memory card » QE4TCTT hd

Start ladder lagic test

Set TEL data

Parameter setting module

Inteligent function utilty

Uity lst

e

Customize keys ...
Change display color ...
Optiars

Stat /0 No. Module model name
DOS0[EEATCIT

kel seting | Auto refresh | =]

Iniial setting Auto efiesh Delete Esit

| setting

Auto refresh

"Auto refresh setting" window

"Initial setting" window

Mol rfomalion
Madule bpe: T emperature CorirolModle Starl/ONo: 0030 blode irformation
Ueiomad oz EERET Module type:  Temperature Control Module Start1/0 No 030
Seling tem Seting value E Wetiometim  EEAETT
CHT ot range B
CH2 it range 2 " B
— Modle side | Mode side Transfer | PLCside |
ot ange 2 Sellig tem i e ranster e | e
word count
8 ot ange B I
[Wile data sior code T 7 >
Contol parametar seling Contolparameter seting
et e T— CHT emperalure piocess value(FV) 7 1 5
et Toers - CHZ emperalLre piocess valuelFV) 7 1 >
T3 lemperalure process vakie[PV] 7 7 >
CH4 temperature piocsss value(PV) 7 7 5
CHIT manipuisted valleiy) 7 1 >
Dot pa— THZ ranipLizted vale (] ] 7 y
s CH3 manpulated vabuel) 7 7 5
143 CH4 manipulated value(hV) 1 1 > =
Maks e fie Endeele e | hake text fle End selup Cancel

388



APPENDI

O

ES

[Online] - [Monitor/Test]

"Select monitor/test module" window

Select monitor/test module f‘

Select monitortest module:

Start 140 Mo Module type:
[ =
Module madsl name
QBATCTT -

Module implementation status

Start 1/0 Mo, Module model name -
0090||E4TCTT

Monitor/Test Exit

Select a module to be monitored/tested.

"Monitor/Test" window

Stat /0 Ko

Seting fem Curent vae Seting vakie
ode

Flash ROM seltng Dt
Curert vaie: Morioing
diply

i || v |

Stop meriox Clote

The "Module model name" is displayed as shown below.
* Forthe Q64TCTTp: Q64TCTT
* For the Q64TCRTN: Q64TCRT
* For the Q64TCTTBWN: Q64TCTTBW
» For the Q64TCRTBWN: Q64TCRTBW

uonesado 5| -lojeinbyuo) Xo z'¢ xipuaddy
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(2) GX Configurator-TC functions

The following table shows the functions of GX Configurator-TC.

Function Description
Configure the initial settings for each channel to operate the Q64TCN.
Set the data for items that require an initial setting.
+ CHIOI input range . Heate.r disconnection compensation function
selection
» CHO set value (SV) setting * CT monitor method switching
» CHO proportional band (P) setting (x 0.1%) » CTO channel assignment setting
« CHO integral time (1) setting (Unit: s) » CTO CT selection
» CHO derivative time (D) setting (Unit: s) » CTO reference heater current value
» CHO control output period setting (Unit: s) » CHO upper setting limiter
» CHO control response parameter « CHO lower setting limiter
» CHO stop mode setting » CHO forward/reverse action setting
* PID continuation flag » CHO setting change rate limiter (x 0.1%/min)
« CHO alert 1 mode setting » CHO sensor compensation value setting (x 0.01%)
» CHO alert set value 1 » CHO primary delay digital filter setting (Unit: s)
« CHO alert 2 mode setting « CHO upper output limiter (x 0.1%)
» CHO alert set value 2 » CHO lower output limiter (x 0.1%)
Initial setting + CHO alert 3 mode setting » CHO output variation limiter (x 0.1%)

* CHO alert set value 3

+ CHO alert 4 mode setting
« CHO alert set value 4
* Alert dead band setting (x 0.1%)

« Alert delay count

« CHO loop disconnection detection judgment time
(Unit: s)

» CHO loop disconnection detection dead band

» CHO heater disconnection alert setting (%)

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

« CHO adjustment sensitivity (dead band) setting (%
0.1%)

+ CHO AT bias
» CHO auto tuning mode selection
+ CHO unused channel setting

« Transistor output monitor ON delay time setting (x
10ms)

» Manipulated value resolution switching

» Temperature rise completion range setting (Unit:
deg.)

» Temperature rise completion soak time setting
(Unit: min)

The initial settings are written in the CPU module. Turning the CPU module to RUN automatically writes the
setting data into the Q64TCN and the settings become enabled.
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Function

Description

Auto refresh setting

Set the buffer memory for each channel in the Q64TCN where auto refresh is performed.

» Write data error code » CHO alert definition

» CHO temperature process value (PV) » CHO alert set value 1

* CHO manipulated value (MV) » CHO alert set value 2

» CHO set value (SV) setting » CHO alert set value 3

» CHO proportional band (P) setting » CHO alert set value 4

» CHO integral time (1) setting » CTO heater disconnection alert setting
» CHO derivative time (D) setting » CTO heater current process value

» CHO loop disconnection detection judgment time » CHO manipulated value (0-4000/0-12000/0-16000)
» CHO transistor output flag « CHO temperature rise judgment flag

Values stored in the buffer memory in the Q64TCN where the auto refresh setting is configured are
automatically read when the CPU module executes END instruction.

Monitor/test

Monitor/test the buffer memory and 1/O signals of the Q64TCN.
Also the auto tuning function can be executed.

» Write data error code + CHO Alert 2

« CHO decimal point position » CHO Alert 3

» CHO temperature process value (PV) * CHO Alert 4

» CHO manipulated value (MV) » CHO Heater disconnection alert
» CHO set value (SV) setting » CHO Loop disconnection alert

» CHO transistor output flag + CHO Output off-time current error alert
« CHO ON delay output « CHO alert 1 mode setting

« Cold junction temperature process value » CHO alert set value 1

» X00: Module ready flag « CHO alert 2 mode setting

* X01: Operation mode status » CHO alert set value 2

» X02: Write error flag » CHO alert 3 mode setting

» X03: Hardware error flag « CHO alert set value 3

* X04: CH1 auto tuning status » CHO alert 4 mode setting

» X05: CH2 auto tuning status « CHO alert set value 4

» X06: CH3 auto tuning status * Alert dead band setting (x 0.1%)
* X07: CH4 auto tuning status * Alert delay count

5 » CHO loop disconnection detection judgment time
» X08: E“PROM write completion flag

(Unit: s)
* X09: Default value write completion flag » CHO loop disconnection detection dead band
« X0A: E2PROM write failure flag + CHO heater disconnection alert setting (%)

*» Heater disconnection/output off-time current error

» XOB: Setting change completion flag detection delay count

*» Heater disconnection compensation function
* XOC: CH1 alert flag

selection
» XOD: CH2 alert flag » CT monitor method switching
* XOE: CH3 alert flag » CTO heater current process value
* XOF: CH4 alert flag » CTO channel assignment setting
* Y01: Operation mode command » CTO CT selection
* Y02: Error reset command » CTO reference heater current value

391

uonesado 5| -lojeinbyuo) Xo z'¢ xipuaddy

Dl-lojeinbiyuo) X pue Jadojpasq X Buisn Usypn € xipuaddy




Function

Description

Monitor/test

* Y04: CH1 auto tuning start command
* Y05: CH2 auto tuning start command
* Y06: CH3 auto tuning start command

* Y07: CH4 auto tuning start command

+ Y08: E2PROM backup start command

* Y09: Default setting registration start command
* YOB: Setting change command

* YOC: CH1 forced PID control stop command

* YOD: CH2 forced PID control stop command

* YOE: CH3 forced PID control stop command

* YOF: CH4 forced PID control stop command

« CHO proportional band (P) setting (x 0.1%)

» CHO integral time (1) setting (Unit: s)
» CHO derivative time (D) setting (Unit: s)
» CHO PID constants read command from EEPROM

+ CHO EEPROM PID constant read completion flag

* CHO EEPROM PID constant read abnormal
completion flag

» CHO control output period setting (Unit: s)
» CHO control response parameter

» CHO stop mode setting
* PID continuation flag

» CHO alert definition Temperature process value
(PV) upper limit cross alert

» CHO Temperature process value (PV) lower limit
cross alert

» CHO Alert 1

» CHO manipulated value (0-4000/0-12000/0-16000)

» manipulated value resolution Change switching

» CHO temperature rise judgment flag

» Temperature rise completion range setting (Unit:
deg.)

» Temperature rise completion soak time setting
(Unit: min)

* CHO input range

» CHO upper setting limiter

» CHO lower setting limiter

» CHO forward/reverse action setting

» CHO setting change rate limiter (x 0.1%/min)

» CHO sensor compensation value setting (x 0.01%)

» CHO primary delay digital filter setting
(Unit: s)

+ CHO upper output limiter (x 0.1%)

« CHO lower output limiter (x 0.1%)

» CHO output variation limiter (x 0.1%)

» CHO adjustment sensitivity (dead band) setting (x
0.1%)

» CHO AT bias

+ CHO unused channel setting

* Transistor output monitor ON delay time setting (%
10ms)

+ CHO MAN mode shift completion flag
+ CHO AUTO/MAN mode switching

» CHO MAN output setting (x 0.1%)

* Auto tuning
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Appendix 4 online Module Change Procedure (When

Using GX Developer)

This appendix describes the online module change procedure using GX Developer.

Before performing an online module change, carefully read the following.

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

Appendix 4.1 Precautions on online module change

Precautions on an online module change are listed below.

When an online module change is performed, not all set values are inherited by the module after the change.
Atfter the online module change, write the set values in the changed module again.

When an online module change is performed, properly follow the procedure. ([_ 3~ Page 398, Appendix 4.4)
Not doing so may cause malfunction and failure.

Before performing an online module change, check that the system outside of the programmable controller

does not malfunction.

Prepare methods, such as a switch, that disconnect individually the external power supply for the module to
be changed online and the power supply for external devices to prevent electric shock and malfunction of the
module during transportation.

Record the content to save (data of the writable buffer memory ([~ Page 394, Appendix 4.2 (5)))
beforehand, because the buffer memory data may not be saved normally in the event that the module
malfunctions.

Even if pre-recorded data are set to the buffer memory in the module that was changed online and control is
restarted, the following areas are cleared when control is stopped. Therefore, control cannot be restarted in

the same control status.
« CHO Manipulated value (MV) (Un\G13 to Un\G16)

» CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16)
» CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707)

Even if an alert occurs before performing an online module change, the same alert does not necessarily

occur when the control is restarted. For example, if an upper limit alert with standby is set and the alert
occurs before performing an online module change, the module goes into the standby status and the alert
does not occur when the control is restarted after performing the online module change.

To check the following items, it is recommended to perform the online module change on the actual system

and verify that the operation of modules not to be changed is not affected.
» The method and configuration to disconnect the connection with external devices are correct.

« Turning off, on, and off the switch has no influence.

Atfter the first use of the product, do not mount/remove the module to/from the base unit, and the terminal
block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit may cause malfunction.
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Appendix 4.2 conditions for online module change

To perform an online module change, a CPU module, a MELSECNET/H remote 1/0 module, the Q64TCN, GX
Developer, and a base unit as listed below are required.

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

The Q64TCN with the function version C supports the online module change since it was first released.

(1) CPU module

A Process CPU or Redundant CPU is required.
For the precautions on the multiple CPU system configuration, refer to the following.

[ ] QCPU User's Manual (Multiple CPU System)
For the precautions on the redundant system configuration, refer to the following.

QnPRHCPU User's Manual (Redundant System)

(2) MELSECNET/H remote /0 module

A module with function version D or later is required.

(3) GX Developer

GX Developer version 7.10L or later is required.
To perform an online change on a remote I/O station, GX Developer version 8.17T or later is required.

(4) Base unit

* When a slim type main base unit (Q30SB) is used, an online module change cannot be performed.
» When an extension base unit (Q50B) that does not require the power supply module is used, an online
module change cannot be performed for modules on all the base units connected.

(5) Buffer memory areas that can be saved and restored

The following table lists the buffer memory areas that can be saved and restored.

Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4

CHO Input range Un\G32 Un\G64 Un\G96 uUn\G128 Page 98, Section 3.4.2 (12)
CHO Stop mode setting Un\G33 Un\G65 uUn\G97 un\G129 Page 105, Section 3.4.2 (13)
CHO Set value (SV) setting Un\G34 Un\G66 Un\G98 Un\G130 Page 106, Section 3.4.2 (14)
CHO Proportional band (P) setting Un\G35 Un\G67 Un\G99 Un\G131 Page 107, Section 3.4.2 (15)
CHO Integral time (1) setting Un\G36 Un\G68 Un\G100 Un\G132 Page 109, Section 3.4.2 (16)
CHO Derivative time (D) setting Un\G37 Un\G69 Un\G101 Un\G133 Page 109, Section 3.4.2 (17)
CHO Alert set value 1 Un\G38 Un\G70 Un\G102 Un\G134
CHO Alert set value 2 Un\G39 un\G71 Un\G103 Un\G135

Page 110, Section 3.4.2 (18)
CHO Alert set value 3 Un\G40 Un\G72 uUn\G104 Un\G136
CHO Alert set value 4 Un\G41 Un\G73 Un\G105 uUn\G137
CHO Upper limit output limiter uUn\G42 uUn\G74 Un\G106 Un\G138

Page 112, Section 3.4.2 (19)
CHO Lower limit output limiter Un\G43 Un\G75 Un\G107 un\G139
CHO Output variation limiter setting Un\G44 Un\G76 uUn\G108 Un\G140 Page 114, Section 3.4.2 (20)
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Buffer memory address

Buffer memory area name Reference
CH1 CH2 CH3 CH4
CHO Sensor correction value setting Un\G45 un\G77 Un\G109 Un\G141 Page 115, Section 3.4.2 (21)
CHO Adjustment sensitivity (dead band
ceting : v ( V| unicss Un\G78 Un\G110 Un\G142 | Page 115, Section 3.4.2 (22)
CHO Control output cycle setting Un\G47 Un\G79 Un\G111 uUn\G143 Page 116, Section 3.4.2 (23)
CHO Primary delay digital filter setting Un\G48 Un\G80 Un\G112 Un\G144 Page 117, Section 3.4.2 (24)
CHO Control response parameters Un\G49 Un\G81 Un\G113 un\G145 Page 118, Section 3.4.2 (25)
CHO AUTO/MAN mode shift Un\G50 Un\G82 un\G114 Un\G146 Page 119, Section 3.4.2 (26)
CHO MAN output setting uUn\G51 Un\G83 Un\G115 Un\G147 Page 120, Section 3.4.2 (27)
CHO Setting change rate limiter/Setting )
o ] Un\G52 uUn\Gg4 un\G116 Un\G148 Page 121, Section 3.4.2 (28)
change rate limiter (temperature rise)
CHO AT bias Un\G53 Un\G85 uUn\G117 Un\G149 Page 122, Section 3.4.2 (29)
CHO Forward/reverse action setting Un\G54 Un\G86 Un\G118 Un\G150 Page 123, Section 3.4.2 (30)
CHO Upper limit setting limiter Un\G55 un\G87 un\G119 uUn\G151
Page 124, Section 3.4.2 (31)
CHO Lower limit setting limiter Un\G56 Un\G88 Un\G120 Un\G152
CHO Heater disconnection alert setting Un\G58 Un\G90 un\G122 un\G154 Page 125, Section 3.4.2 (32)
CHO Loop disconnection detection
) p Un\G59 uUn\G91 Un\G123 Un\G155 Page 126, Section 3.4.2 (33)
judgment time
CHO Loop disconnection detection dead )
band Un\G60 Un\G92 un\G124 Un\G156 Page 127, Section 3.4.2 (34)
CHO Unused channel setting Un\G61 Un\G93 un\G125 uUn\G157 Page 128, Section 3.4.2 (35)
2 .
CHO EPROM's PID constants read Un\G62 Un\G94 Un\G126 Un\G158 | Page 129, Section 3.4.2 (36)
instruction
CHO Automatic backup setting after auto )
. Un\G63 Un\G95 un\G127 Un\G159 Page 130, Section 3.4.2 (37)
tuning of PID constants
CHO Alert dead band setting uUn\G164 Page 131, Section 3.4.2 (38)
CHO Number of alert delay un\G165 Page 131, Section 3.4.2 (39)
CHO Heater disconnection/output off- .
. . Un\G166 Page 132, Section 3.4.2 (40)
time current error detection delay count
CHO Temperature rise completion range
- emp P g Un\G167 Page 132, Section 3.4.2 (41)
setting
CHO Temperature rise completion soak )
. ) uUn\G168 Page 133, Section 3.4.2 (42)
time setting
CHO PID continuation flag Un\G169 Page 133, Section 3.4.2 (43)
CHO Heater disconnection compensation .
) . un\G170 Page 133, Section 3.4.2 (44)
function selection
CHO Transistor output monitor ON dela
: : P 4 Un\G175 Page 134, Section 3.4.2 (45)
time setting
CHO CT monitor method switching uUn\G176 Page 134, Section 3.4.2 (46)
CHO Resolution of the manipulated value .
) uUn\G181 Page 136, Section 3.4.2 (48)
for output with another analog module
CHO Cold junction temperature
! ) P Un\G182 Page 137, Section 3.4.2 (49)
compensation selection
CHO Auto tuning mode selection un\G184 un\G185 Un\G186 Un\G187 Page 138, Section 3.4.2 (51)
CHO Alert 1 mode setting un\G192 Un\G208 uUn\G224 Un\G240
CHO Alert 2 mode setting Un\G193 Un\G209 Un\G225 Un\G241
Page 139, Section 3.4.2 (52)
CHO Alert 3 mode setting Un\G194 Un\G210 uUn\G226 Un\G242
CHO Alert 4 mode setting uUn\G195 un\G211 un\G227 Un\G243

CTO CT input channel assignment
setting

Un\G264 to Un\G271 (set for each current sensor (CT))

Page 141, Section 3.4.2 (54)
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Buffer memory address
Buffer memory area name Reference
CH1 CH2 CH3 CH4
CTO CT selection Un\G272 to Un\G279 (set for each current sensor (CT)) Page 142, Section 3.4.2 (55)
CTO Reference heater current value Un\G280 to Un\G287 (set for each current sensor (CT)) Page 143, Section 3.4.2 (56)

396



APPENDI

@]

ES

Appendix 4.3  operations when performing an online module
change

The following table shows the operations of the Q64TCN when an online module change is performed.

O: Executed x: Not executed

Operation of the CPU module

. Operation of . GX Configurator-TC
User operation the Q64TCN XY FROM/TO Device Il )
refresh |instructions™ test setting Monitor/
parameters Test -
(1) Stop the operation.
Turn off all the Y signals turned on by The module is normally o o O X O
the sequence program. operating.
‘ N
v v
(2) Remove the module. The operation of the module
Start the online module change has stopped.
using GX Developer. - The RUN LED turns off.
Click the button on X X X X X
GX Developer to enable t
he module to be removed.

!

l Remove the selected module. l
T

(3) Mount a new module.
Mount a new module. l

i The X/Y refresh restarts and
the module starts up.
- The RUN LED turns on.
- Default operation
After mounting the module, | (Module READY flag (Xn0) O X X O X
click [E==r] on GX Developer. > stays off.)
When there are initial
setting parameters, the
module starts to operate
based on the initial setting > >
parameters at this point. 23
© @
Check the operation before the control starts. g_ g_
| I——d
X X
(4) Check the operation. B
Click the c= | button on ©@ @]
GX Developer to turn off o=
h S S5
the online mode. @ o
i 8 =
s 8
(2=
On "Device test" on GX Developer o)
or on "Monitor/Test " on GX @) X (@) X O :Er o)
Configurator, test the operation of g g
the module. The module operates based - 3
on the test operation2. g%
ST
3 3
23
a8
o c
Operation check is completed. 53
| —_
53
(5) Restart the control. Module ready flag (Xn0) 5=
turns on. © 32
Restart the online module change 1 3 c
using GX Developer. Click the The module operates based on O O O X O 8. @,
button to restart the control. the initial setting sequence £ 3
program started? when Module o Q
READY flag (Xn0) is started. % @
> 0O
*1 An access to Intelligent function module device (UO\GO) is included. S e
*2 The intelligent function module operates according to the previous setting when the user does not perform any %
operation. ®
4
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Online module change procedures

This section describes two online module change procedures: configuring the initial settings using GX Configurator-TC

and configuring the initial settings using a sequence program.

(1) System configuration

The following system configuration is used to explain the online module change procedure.

(2) Procedure

QB64TCTTN (X/Y10 to X/Y1F)
16 empty points

The following flow shows the online module change procedure.

Start

Stop the operation.

Remove the module.

Mount a new module.

Check the operation.

Restart the control.

End

398

When initial settings are set on GX Configurator-TC
[ = Page 399, Appendix 4.5 (1)

When initial settings are set on a sequence program
[ = Page 403, Appendix 4.6 (1)

When initial settings are set on GX Configurator-TC
[z Page 400, Appendix 4.5 (2)

When initial settings are set on a sequence program
[ = Page 404, Appendix 4.6 (2)

When initial settings are set on GX Configurator-TC
[ 5 Page 401, Appendix 4.5 (3)
When initial settings are set on a sequence program
[ = Page 405, Appendix 4.6 (3)
When initial settings are set on GX Configurator-TC
[ 5 Page 401, Appendix 4.5 (4)
When initial settings are set on a sequence program
[C Page 405, Appendix 4.6 (4)
When initial settings are set on GX Configurator-TC
[C_ 5 Page 402, Appendix 4.5 (5)
When initial settings are set on a sequence program
[ 5 Page 407, Appendix 4.6 (5)
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Appendix 4.5 Wwhen GX Configurator-TC was used for the initial
setting

(1) Stopping operation

1. Open the "Device test" window.

Device test |
Bi[t)de_vice O [Online] = [Debug] = [Device test...]
evice Cloge
[v1B | 2. Turn off the following output signals to stop the
FORCEON | FORCE OFF | Toggleforce | Hide histary operation of the module.

Wwiord device/buffer memary

Lk

+ Device
¢ Busfer memary = « Setting/operation mode instruction (Yn1)
[ =] [nex =] « E2PROM backup instruction (Yn8)
Setting valus « Default setting registration instruction (Yn9)
DEC =] |16 bitinteger = s+ » Setting change instruction (YnB)
Frogram
Label reference program | J

Execution histary

Device | Setting condition |
1B Force OFF
w13 Force OFF
18 Force OFF
11 Force OFF
Clear

Point/

When PID continuation flag (Un\G169) is set to Continue (1), control does not stop even if Setting/operation mode instruction
(Yn1) is turned off. Change PID continuation flag (Un\G169) to Stop (0) and turn off Setting/operation mode instruction
(Yn1).

Whether the control has been stopped can be checked by Setting/operation mode status (Xn1) being off.

6U!1168 |eniul ayj 1oj pesn sem OJ_-JOIBJnﬁ!}UOQ X9 Usyph G'v X!pUGddV
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(2) Removing a module

1. Open the "System Monitor" window.

System Monitor 3]
Installed status Base:
Base Module
T e e e R O O s O [Diagnostics] => [Online module change...]
mE-
Pows \Unmo| 364T | Unma| Unmo|Linma|
5 camnes [ [} |5 5 0B- 2. Select "Online module change" under the "Mode"
mE- . .
O o- field and double-click the module to be changed
H @ ]
B E- online.
Parameter status Made:
170 Address 0 10 | 20|30 |40 " System maritor
0 1 2 El 4  Online
Pawe, Mone |Intelii
rsu | QOBPHCPU gent
pply 16pt [16pt |16pt [16pt |16pt
[ Sorbimein. |
S‘.I Moduie systemenor [ Module ermor [] Madue waming
[ Modie change Close
- 3. cClick to enable a module change.
Online module change E|
Operation Target module

' Moduls change execution 140 address b1oH

- Module name: QE4TCTTH
Installation confimation

Status
Module control restart .
Change module selection completed

Status/Guidance

Pleaze turn off ¥ signal of the changed madule when pou change the

inteligent function module.

Execution : Cancel

4. When the following error window appears, click

and perform the operation described
on and after Page 401, Appendix 4.5 (3).

MELSOFT series GX Developer

i The tareet module didn't respond
The task iz advanced to the installation confirmation.

5. Check that the RUN LED on the module is off,

disconnect the external cable, and remove the
module.

Point/

@ |[f the terminal block is removed, the temperature process value (PV) may vary within the accuracy range due to the
individual differences in the cold junction temperature compensation resistors (the Q64TCTTN and Q64TCTTBWN only).

® Remove the module before installation confirmation. If the installation confirmation is executed without removing the
module, the module does not start up normally and the RUN LED does not turn on.
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(3) Mounting a new module

1. Mount a new module in the same slot and connect

Online module change rz\
et Targat meduls the external cable.
1/0 address ooH
Module change execution . B
e EENET 2. When the module is mounted, click
" nstallation confirmation
Slalus and check that the RUN LED is on. Module READY

Madule control restart .
Changing madule

flag (Xn0) remains off.

Status/Guidance

The module can be exchanged.

Please press the Execute button after installing a new maduls,

" Execution Cancel ‘

(4) Checking operation

1. To check the operation, click Cancel to cancel

Online module change

Operation Target madhle the control start.

Madule change execution 140 address Mo

Madule name GQE4TCTTN
Installation confirmation

Status

£+ Module contral restart ) :
Change module installation completion

Status/Guidance
The contiols such as 140, FROM/TO instruction executions,

anhd automatic refresh for the installed module are restarted.

Flease confirm the parameter setting and wiring. etc. and executs.

" Execution Cancel

2.

to stop the "Online module

MELSOFT series GX Developer

change™ mode.

& The online module change mode is stopped.
4) Ewenif the stop is executed,

the online module change mode on the PLC side is not cancelled.

Please execute the anline module change and restart the cantral of the module again.

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

4

System Monitor: 3]
Installed stotus Base
RSN FEERN] Base Modue
MasterPLC > - O 0O & Manbase
3
Fowe| Unm Unma) Unmaj Lnma oo
tsu unti junti - |unt | urti [
ooly ng na |ng |ng
DOEFHCRU B E-
H N
| e
[T e
H Ec
Parameler staius Made
1/0 Address 0 [wW[e0 [0 " Gystem maniter
0|1 [e[a[4 & Oniine madue change
Fowe| Nane
15 | GOBPHCPU
prly 16pt 1pt |18pt 1t
Status é
I Modue systernemar ] Module enr ] Moduie warning
[ todui change T

(5) Restarting control

Online module change

Operatian Target module

Module change execution 140 address O0H

Module name QEATCTTN

Installation confirmation
Status

* Module contral restart )
Change module installation completion

Status/Guidance
The controls such as /0. FROM/TO instuction executions,

and automatic refresh for the installed module are restarted.
Plzase confirm the parameter zetiing and wiring, ete. and execute

Cancel

MELSOFT series GX Developer ]

3
\1 J online module change completed.

402

3. click Close

4.

to close the

"System Monitor" window.

Before restarting the control, check the following
items for the Q64TCN. If an error occurs, refer to
TROUBLESHOOTING ([~ 7 Page 365, CHAPTER 8)
and take corrective action.

« If the RUN LED is on.

* If the ERR. LED is off.

« If Write error flag (Xn2) is off.

« If Hardware error flag (Xn3) is off.

Open the "Online module change" window again.

O [Diagnostics] = [Online module change...]

to restart
the control. Module READY flag (Xn0) turns on.

When the window appears, click

3. The online module change is complete.
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Appendix 4.6 when a sequence program was used for the initial
setting

(1) Stopping operation

1. Open the "Device test" window.

Device test El
Bit device
|Dewce - Oose | O [Online] = [Debug] = [Device test...]
(1B -
ropce on | roRce 55 | Tt |  Hide it | 2. Turn off the following output signals to stop the

operation of the module.
« Setting/operation mode instruction (Yn1)
& Device j

o - E2PROM backup instruction (Yn8)
’ ’—i‘ =] « Default setting registration instruction (Yn9)
« Setting change instruction (YnB)

‘wiord device/buffer memary

Setting value

|DEC =] |16 bitinteger | set
Frogram

Label reference program

Execution higtary

Device ‘ Setting condition |
18 Force OFF
19 Force OFF
18 Force DFF
hall Force OFF
Clear

3. If the buffer memory data to be saved beforehand is

not recorded, monitor the data in "Buffer memory
batch monitor" and record it.

O [Online] = [Monitor] = [Buffer memory batch...]

Point/

@ [f PID continuation flag (Un\G169) is set to Continue (1), control does not stop even when Setting/operation mode
instruction (Yn1) is turned off. Change PID continuation flag (Un\G169) to Stop (0) and turn off Setting/operation mode
instruction (Yn1).

Whether the control has been stopped can be checked by Setting/operation mode status (Xn1) being off.

@ [f a CPU continuation error (such as SP.UNIT DOWN and UNIT VERIFY ERR.) is occurring due to an error in the module
to be changed, the buffer memory data cannot be saved.
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(2) Removing a module

1. Open the "System Monitor" window.

System Monitor X
Installed status Base:
Base Module
7T R O O © onse O [Diagnostics] => [Online module change...]
mE-
Pows |Unma) 64T Unmo| Unma|Unmol
5 camnes [ [} |5 5 0B- 2. Select "Online module change" under the "Mode"
mE- . .
O o- field and double-click the module to be changed
H @ ]
B E- online.
Parameter status Made:
170 Address 0 10 | 20|30 |40 " System maritor
0 1 2 El 4  Online
Pawe, Mone |Intelii
rsu | QOBPHCPU gent
pply 16pt [16pt |16pt [16pt |16pt
[ Sorbimein. |
S‘.I Moduie systemenor [ Module ermor [] Madue waming
[ Mochie changs Close
3. cClick to enable a module change.
Online module change E|
Operation Target module

' Moduls change execution 140 address b1oH

- Module name: QE4TCTTH
Installation confimation

Status
Module control restart .
Change module selection completed

Status/Guidance

Pleaze turn off ¥ signal of the changed madule when pou change the

inteligent function module.

Execution : Cancel

4. Ifthe following error window appears, click

and perform the operation described
on and after Page 405, Appendix 4.6 (3).

MELSOFT =zeries GX Developer

i The tareet module didn't respond
The task iz advanced to the installation confirmation.

5. Check that the RUN LED on the module is off,

disconnect the external cable, and remove the
module.

Point/

@ |[f the terminal block is removed, the temperature process value (PV) may vary within the accuracy range due to the
individual differences in the cold junction temperature compensation resistors (the Q64TCTTN and Q64TCTTBWN only).

® Remove the module before installation confirmation. If the installation confirmation is executed without removing the
module, the module does not start up normally and the RUN LED does not turn on.
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(3) Mounting a new module

1. Mount a new module in the same slot and connect

Online module change

Operation Target madule the external cable.

140 address 01o0H
Modus neme QG4TCTTN 2. When the module is mounted, click

Status check that the RUN LED is on. Module READY flag

Changing module

Madule change execution

and

& Installation corfimation

todule control restart

(Xn0) remains off.

Status/GLidance

The module can be exchanged.

Please press the Execute buttan after instaling a new module.

(" Ewecution Cancel ‘

(4) Checking operation

1. Tocheck the operation, click  ctanczl | to cancel the

X

Online module change

Operation Target madule control start.

Module change execution 140 adaress moH

. odule name GQE4TCTTN
Installation confimation

Status

1+ Module contial restart ) . .
Change module installation completion

Status/Guidance
The controls such as /0, FROM/TO instruction executions,

and automatic refresh for the installed module are restarted

Please confiim the parameter setting and winng. etc. and execute,

“Ewecution Cancel

2. Click

change" mode.

to stop the "Online module

MELSOFT series GX Developer

Even if the stop is executed,
the online module change mods on the PLC side is not cancelled.
Please execute the online module change and restart the control of the module again,

i ) The orline module change mode is stopped,

3. cClick Close | to close the "System
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(From the previous page)

4

Device test
Bit device
Device:

= (<)

Clase

GE] =

FORCEON | FORCEOFF | Toggle force |

‘whord device/buffer memary

Hide history

" Device
(+ Buffer memory  Module start 140 {10 + | [Hex|

Address

Setting value

[

1 [oEC [ [16bitinteger

Program

Label reference program

E xecution history

Device | Setting condition

Module start: 10 Address:33(0) 1
1B Force OFF
14 Farce OFF
18 Force OFF
hall Force OFF

=] s

T

|

=
Clear

Set the data pre-recorded in the device test to the

buffer memory.

b [Online] = [Debug] = [Device test...]

To back up the data in E2PROM, turn off and on
E2PROM backup instruction (Yn8) and write the
buffer memory data to E2PROM.

Before restarting the control, check the following
items of the Q64TCN. If an error occurs, refer to

TROUBLESHOOTING (_ = Page 365, CHAPTER 8)

and take corrective action.

« If the RUN LED is on.

« If the ERR. LED is off.

« If Write error flag (Xn2) is off.

« If Hardware error flag (Xn3) is off.

Because the new module is in the default status,

configure the initial settings using a sequence

program after restarting the control. Before

configuring the initial settings, check that the

details on the initial setting program are correct.

* In a standard system configuration
When Module READY flag (Xn0) in the Q64TCN
turns on, use a sequence program where the initial
settings are configured. When the control is restarted,
Module READY flag (Xn0) turns on and the initial
settings are configured. (In a sequence program
where the initial settings are configured only for a
single scan after RUN, the initial settings are not
configured.)

When using the remote 1/0O network

Install a user device (initial setting request signal)
where the initial settings are configured at any timing
in the sequence program. After the control is
restarted, turn on the initial setting request signal and
configure the initial settings. (In a sequence program
where the initial settings are configured only for a
single scan after restarting the remote 1/0 network
data link, the initial settings are not configured.)



(5) Restarting control

Online module change

Operation
Module change execution
Installation confimation

£+ Module contiol restart

Status/Guidance

“Ewecution

Target module

1/0 address

tadule name

Status

O1oH
CE4TCTTH

Change module installation completion

The controls such as /0, FROM/TO instruction executions,
and automatic refresh for the installed module are restarted
Please confiim the parameter setting and winng. etc. and execute,

Cancel

APPENDICES
‘ 1. Open the "Online module change"” window again.
2. When the window appears, click to restart

the control. Module READY flag (Xn0) turns on.

MELSOFT series GX Developer El

.
1 J ©nling module change completed.

3. The online module change is complete.
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Appendix & online Module Change Procedure (When

Using GX Works2)

This section describes the online module change procedure of using GX Works2.

When performing an online module change, carefully read the following.

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

Appendix 5.1  Precautions on online module change

408

This section lists precautions on an online module change.

When an online module change is performed, not all set values are inherited by the module after the change.
Atfter the online module change, write the set values in the changed module again.

When an online module change is performed, properly follow the instructions. Not doing so may cause
malfunction and failure.

Before performing an online module change, check that the system outside of the programmable controller
does not malfunction.

Prepare methods, such as a switch, that disconnect individually the external power supply for the module to
be changed online and the power supply for external devices to prevent electric shock and malfunction of the
module during transportation.

Record the content to save (data of the writable buffer memory ([Z_=— Page 61, Section 3.4)) beforehand,
because the buffer memory data may not be saved normally in the event that the module malfunctions.
Even if pre-recorded data are set to the buffer memory in the module that was changed online and control is
restarted, the following areas are cleared when control is stopped. Therefore, control cannot be restarted in
the same control status.

« CHO Manipulated value (MV) (Un\G13 to Un\G16)
» CHO Manipulated value for heating (MVh) (Un\G13 to Un\G16)
« CHO Manipulated value for cooling (MVc) (Un\G704 to Un\G707)

Even if an alert occurs before performing an online module change, the same alert does not necessarily
occur when the control is restarted. For example, if an upper limit alert with standby is set and an alert occurs
before performing an online module change, the module goes into the standby status and an alert does not
occur when the control is restarted after performing the online module change.

To check the following items, it is recommended to perform the online module change on the actual system
and verify that the operation of modules not to be changed is not affected

» The method and configuration to disconnect the connection with external devices are correct.

* Turning off, on, and off the switch has no influence.

Atfter the first use of the product, do not mount/remove the module to/from the base unit, and the terminal
block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit may cause malfunction.
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Appendix 5.2 online module change conditions

To perform an online module change, a CPU module, a MELSECNET/H remote I/O module, the Q64TCN, GX Works2,
and a base unit as listed below are required.

(1)

(2)

()

(4)

@000000.0.0C00000000000000.000C000000000000.00000000000000

The Q64TCN with the function version C supports the online module change since it was first released.

CPU module

A Process CPU or Redundant CPU is required.
For the precautions on the multiple CPU system configuration, refer to the following.

QCPU User's Manual (Multiple CPU System)
For the precautions on the redundant system configuration, refer to the following.

[ 1 QnPRHCPU User's Manual (Redundant System)

MELSECNET/H remote I/O0 module

A module with function version D or later is required.

GX Works2

GX Works2 with the following version is required according to system configuration.

System configuration GX Works2 version
Standard system Version 1.87R or later
Remote I/O station Version 1.34L or later

Base unit

* When a slim type main base unit (Q30SB) is used, an online module change cannot be performed.
* When an extension base unit (Q50B) that does not require the power supply module is used, an online
module change cannot be performed for any modules on the base unit.

409
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Appendix 5.3

Operations of when performing an online module
change

The following table shows the operations of when performing an online module change.

O: Executed x: Not executed

User operation

Operation of

Operation of the CPU module

the control.

the initial setting sequence
program started*? when Module
READY flag (Xn0) is started.

the Q64TCN XY FROM/TO Device test Initial setting
refresh instructions™ parameters
(1) Stop the operation.
Turn off all the Y signals turned The module is normally O @) O X
on by the sequence program. operating.
v
(2) Remove the module. The operation of the module
Start the online module change has stopped.
using GX Works2. - The RUN LED turns off.
Click the [t " button on X X X X
GX Works2 to enable
the module to be removed.
l Remove the selected module. l
T
(3) Mount a new module.
Mount a new module. l
The X/Y refresh restarts and
the module starts up.
- The RUN LED turns on.
- Default operation
Module READY flag (X
After mounting the module, N (stat;/suo?f) ag (Xn0) O X X O
click [(ZZE##6E "7 on GX Works2. ’
When there are initial
setting parameters, the
module starts to operate
based on the initial setting
‘ parameters at this point.
Check the operation before the control starts.
|
(4) Check the operation.i
Click the _ cencel | button on
GX Works2 to turn off the online
mode.
On "Modify Value --- " on
GX Works2, test the operation of O X O X
the module after replacement. v
_’ The module operates based
"] on the test operation*'.
Operation check is completed.
Il
(5) Restart the control. i Module READY flag (Xn0)
Restart the online module change turns on. |
using GX Works2. Click the
button to restart The module operates based on O @) O X

*1 The access to the intelligent function module device (UO\GO) is included.
*2 The intelligent function module operates according to the previous setting when the user does not perform any

operation.
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Appendix 5.4  online module change procedures

This section describes two online module change procedures: setting parameters using GX Works2 and the setting
parameters using a sequence program.

(1) System configuration

The following system configuration is used to explain the online module change procedure.

iiiiiiiiiiiiiilﬁ.

QB64TCTTN (X/Y10 to X/Y1F)
16 empty points

(2) Procedure

The following flow shows the online module change procedure.

C Start )

Y When parameters are set on GX Works2
[ = Page 412, Appendix 5.5 (1)

When parameters are set on the sequence program
[ = Page 417, Appendix 5.6 (1)

Stop the operation. -

When parameters are set on GX Works2
I [~ = Page 413, Appendix 5.5 (2)

Remove the module.

""" When parameters are set on the sequence program
[ = Page 418, Appendix 5.6 (2)

¥ When parameters are set on GX Works2

= Page 414, Appendix 5.5 (3
Mount a new module. g .- 9 PP (3)
When parameters are set on the sequence program
l [ = Page 419, Appendix 5.6 (3)

Check the operation.

When parameters are set on GX Works2

[ 5 Page 414, Appendix 5.5 (4)

When parameters are set on the sequence program
[ 5 Page 419, Appendix 5.6 (4)

When parameters are set on GX Works2

[ = Page 416, Appendix 5.5 (5)

When parameters are set on the sequence program
[ 5 Page 422, Appendix 5.6 (5)

Restart the control.
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Appendix 5.5 When parameters were configured using GX

Works2

(1) Stopping operation

&M Device/Buffer Memory Batch Monitor-1 (Monitoring)

Device
= Devics Hame | 110 x| 7ic Set Walue Reference Program
" Buffer Memary [ =l
Display format:
wodiy value. | |2 | (|16 32 322wt 16 | petalsi. | open... | save.. || [conot depley com
2.
Device FlE[p/clla3]al7]6/5]4/3]zt]a =
10 ojojooooooooooooffo z
V20 o/o/o 000000000000 [
V30 olo/0000o000oo0oaoooo [
V40 /o0 00/0o0ooo0oooooo 0
V50 o000 0o0o0ooooooooo i
ven o000 0o0o0ooooooooo i
70 0/0/0 0000000000000 0~
< 3
3.
Modify Value X
DevicefLabel lBuFFer Memary ]
Device/Label
| 718 -
Data Type [eit -

Settable Range

Execution Result <<

Execution Result

Close

Reflect ko Input Column |

Device/Label Data Type Setting Yalue
Y16 Eit: OFF
Y19 Eit: OFF
Y18 Eit: OFF
11 Eit: OFF

Delete(C)

Point/’

Open the "Device/Buffer Memory Batch Monitor™
window.

O [Online] => [Monitor] => [Device/Buffer Memory
Batch]

In "Device Name", enter and display the name of the

CPU module device to be refreshed in the Q64TCN.

Select the following output signals and click

Madify Yalue. ..

Turn off the output signals in the CPU module to
turn off the following output signals in the Q64TCN.
« Setting/operation mode instruction (Yn1)

« E2PROM backup instruction (Yn8)
« Default setting registration instruction (Yn9)

« Setting change instruction (YnB)
This operation stops the operation of the Q64TCN.

If PID continuation flag (Un\G169) is set to Continue (1), control does not stop even when Setting/operation mode instruction
(Yn1) is turned off. Change PID continuation flag (Un\G169) to Stop (0) and turn off Setting/operation mode instruction

(Yn1).

Whether the control has been stopped can be checked by Setting/operation mode status (Xn1) being off.
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(2) Removing a module

a— 1. Open the "System Monitor" Window.
{ @ oo %Sa‘awm FLC ol Cornedion(U38) System nage,
e | ‘ O [Diagnostics] => [Online Module Change...]

[ feie Wortwe 2. Select "Online module change" under the "Mode"
I AR ey field and double-click the module to be changed

| e | | online.
Base Mockle| Base Modelfame | EOS1 | 99%2 | gors | ed ||| status | 25 series| el ame Pmnt}—v—”?jma;m e, it | (s
e H o amom e e oo

’VL [ Error @ Major Error A Maderate Error ‘

|& Minor Error @ assignment Error € Assignment Incorrect|

I© Module Changing

Start Moritar Print Product Information List System Error History. Close.

to enable a module change.

Online Module Change le
—Operation————— [~ Target Module
\/Module Change [/ fddress 0010
Execution
Installation el eme [AETENY
Confirmation
—Status
Module Control :
Bl Fhange Module Selection Completed
-~ StatusfiEuidance

hen you change the inteligent function module.

lease turn off ¥ signal of the changed module
lease press next button when you are ready.

Cancel |

4. When the following error window appears, click

and perform the operation described on

and after Page 414, Appendix 5.5 (3).

MELSOFT Application

i The target module didn't respond.
The task is advanced ko the installation confirmation,

5. Check that the RUN LED on the module is off,
disconnect the external cable, and remove the
module.

Point /s’

@ |[f the terminal block is removed, the temperature process value (PV) may vary within the accuracy range due to the
individual differences in the cold junction temperature compensation resistors (the Q64TCTTN and Q64TCTTBWN only).

ZSNIOM XO Buisn painbiuod aiem sisloweled Usypy GG xipuaddy
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® Remove the module before installation confirmation. If the installation confirmation is executed without removing the
module, the module does not start up normally and the RUN LED does not turn on.
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(3) Mounting a new module

Online Module Change

—Operation————— [~ Target Module
Module_ Change 10 Address T
Execution
Installation Module Mame QE4TCTTN
Confirmation
[~ Status
Module Contral -
Restart rhanﬂlng Module

i~ Status)Guidance

he madule can be exchanged.
lease press the next button after installng a new module.

Cancel
(4) Checking operation
Online Module Change '_
—Operation————— [~ Target Module
Madule Change 10 Address 0010
Execution
Installation Mode Name [QEATCTTH
Confirmation
[~ Status
JModuIe Control hange Module Installation Completion
Restart
i~ Status)Guidance
The contrals such &s IiD, FROMITO instruckion executions, and
aubomatic refresh For the installed module are restarted.
Flease confirm the parameter setting, wiring, etc. and press completed
button,

Cancel

MELSOFT Application

i J The orline module change is stopped.

Ewen if the stop is executed, the online module change mode on the PLC side is not canceled.

Please execute the online module change and restart the control of the module again,

2
(To the next page)
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1. Mount a new module in the same slot and connect

the external cable.

2. After the module is mounted, click ,and
check that the RUN LED is on. Module READY flag

(Xn0) remains off.

1. Tocheckthe operation, click Cancel to cancel

the control start.

2. Click to stop the "Online module

change" mode.
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(From the previous page)

2
3. click lose | to close the "System
[ @ o [.H .| ‘ Monitor" window.

[ € Systemmorion & 0rine moce change |

s [T

Detaied formaton | | H/WInfomaten || Bisgresies

P
QzsPHcPU

Q
~lempty
Q el
- lEmpty
< lempty
~lempty

Pint Prodct fomaton Lis System Exe Histoy oose |

4. Before restarting the control, check the following
items for the Q64TCN. If an error occurs, refer to
TROUBLESHOOTING ([_ 5 Page 365, CHAPTER 8)
and take corrective action.

« If the RUN LED is on.

« If the ERR. LED is off.

* If Write error flag (Xn2) is off.

« If Hardware error flag (Xn3) is off.
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(zsyHop XO Buisn uaypp) ainpasold abueyd ajnpopy auljuQ G xipuaddy

415



(5) Restarting control

System Monitor [E3]
Monior e rem|
[ € Systemmorion & 0rine moce change |
[ [Main Base s
©
10 A 0000 0010 3020 0030 004 s T
L
—
i s Detaied omation | | /W infomaten || Dissrestes | | Enerbisioy bete |
(MainBase
Fower [ Base et Base- Parameter | /0| Netwarkio: | Master
s o] s v | 2058 (902 [t (10533 || [cous | 55 [soies|  rdomepue|_Pooneter T 10 Thetvorku [ it
o Base Bt o 5 1 - Power “Poner | - | - -
Estenson Baset TR ] B
Evtonson Bse2 oo ety ey Lerone oo
Evtonsion Based ©| B0 G el Shont Inteh,  L6Pont 0010
Evtonsion Based o2 ety sy lepont 0020
Evtonsion Bases os ety ety topor o0
Evtonsion Bases o+ ety ety topare_oos0
I
© Enor StomrEnor A HoderaoEror
IA\ Minoreror © Assgnment ror € Assgnment Incorect
I© Module Changing
P Produc ifomaion s | | System Evor iy, cise

Stat oo

Online Module Change
— Operation ~Target Module
Madule Change 1/0 Address D010
Execution
Installation Modhde Name (Q4TCTTH
Confirmation
[ Skatus
J Maodule Control hange Module Installation Completion
Restart:
-~ SkatusiGuidance
The controls such as If0, FROMITO instruction executions, and
automatic refresh For the installed module are restarked.
Please confirm the parameter setting, wiring, etc, and press completed
buttan,

Cancel

MELSOFT Application

...
\ ) Orlime module change completed.
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1.

Open the "System Monitor" window again.

O [Diagnostics] => [Online Module Change...]
2.

Double-click the changed module name.

3.

Execution

When the window appears, click
restart the control. Module READY flag (Xn0) turns
on.

4. The online module change is complete.
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Appendlx 5.6  When the initial settings were configured using a
sequence program
(1) Stopping operation
p- 1. Open the "Device/Buffer Memory Batch Monitor"
S Device/Buffer Memory Batch Monitor-1 (Monitoring)
B window.
@ DevicaMame |V10  =| T/CSst Value Reference Program
P LTy - O [Online] => [Monitor] = [Device/Buffer Memory
Display Farmat:
Modfy Vale, . ] Ea%ﬂ?g‘ |n5[m 16 Deta\_\s..‘l Cpen... | Save... | Do ot display com BatCh]
e e L Zj 2. In"Device Name", enter and display the name of the
E;E E E E E E E E EEE E E E E E E E CPU module device to be refreshed in the Q64TCN.
< ] _
2

3. select the following output signals and click

Modify Yalue, .. .

Turn off the output signals in the CPU module to

dadily-Yale X turn off the following output signals in the Q64TCN.
E::I':jt::: vt temary | « Setting/operation mode instruction (Yn1)
|_vm « E2PROM backup instruction (Yn8)
Data Type [Bit « Default setting registration instruction (Yn9)
o | [i : « Setting change instruction (YnB)
Settable Range This operation stops the operation of the Q64TCN.

Execution Resulk<< Close

Execution Result

DevicefLabel Data Type Setting Yalue
Y¥1B Eit OFF

19 Eit: OFF

Y16 Bit OFF

Y11 Eit: OFF

Reflect to Input Column | Delete(C)

Point />

@ [f PID continuation flag (Un\G169) is set to Continue (1), control does not stop even when Setting/operation mode
instruction (Yn1) is turned off. Change PID continuation flag (Un\G169) to Stop (0) and turn off Setting/operation mode
instruction (Yn1).

Whether the control has been stopped can be checked by Setting/operation mode status (Xn1) being off.

® [f a CPU continuation error (such as SP.UNIT DOWN and UNIT VERIFY ERR.) is occurring due to an error in the module
to be changed, the buffer memory data cannot be saved.
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(2) Removing a module

1. Open the "System Monitor" window.

System Monitor

@ [Stopborior || [Serlort PLC e ComnecierUie) ————— q ) i i i
(r‘ SyslemmammvﬁDnhnemadu\ec’;&"ge ‘ ‘ [DlagnOStICS] E"> [Onllne MOdL”e Change“.]
— T 2. select "Online module change" under the "Mode"

o voace 0000 0oig 0020 0030 0040 Slot U

i T field and double-click the module to be changed
i | Lo | online.

Detaied rf

Diegrosics || Enerision Detal |

1/ | Network o, | Master
Station o, | PLC

o quseHcRy

int| 0000
int| 0010
int| 0020
int| 0030
o040

- lEmpty

o qestcTi
< lEmpty
< lempty
~lempty

: 3. Click i Execution il to enable a module change.
Online Module Change r_|
—Operation———— 1~ Target Module
JModuIe Change /0 Address 010

Execution

Installation Madkie Name (QE4TCTTH

Confirmation

[ Status

Module Control :

s Fhange Module Selection Completed
— Status/Guidance

hen ywou change the intelligent Function madule.
lease press next button when you are ready.

Eease turn off ¥ signal of the changed module

Cancel |

4. Ifthe following error window appears, click

and perform the operation described on

and after [_ =~ Page 419, Appendix 5.6 (3).

MELSOFT Application

i ;. The target module didn't respond.

The task is advanced bo the installation confirmation,

5. Check that the RUN LED on the module is off,

disconnect the external cable, and remove the
module.

Point />

@ |[f the terminal block is removed, the temperature process value (PV) may vary within the accuracy range due to the
individual differences in the cold junction temperature compensation resistors (the Q64TCTTN and Q64TCTTBWN only).

® Remove the module before installation confirmation. If the installation confirmation is executed without removing the
module, the module does not start up normally and the RUN LED does not turn on.
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(3) Mounting a new module

1. Mount a new module in the same slot and connect

Online Module Change [Z| the external cable
Operation Target Module
Ef:cuLl:ioc:ange 1j0 Address  [0010 2. After the module is mounted, click ,and
) Module E4TCTTH .
\/Icn;;gﬂ;tft;n oo ame check that the RUN LED is on. Module READY flag
Status .
Modle Cortr eI (Xn0) remains off.

StatusfGuidance

The module can be exchanged.
Flease press the next button after installing a new madule.

CoEerie ] Cancel |

(4) Checking operation

1. To check the operation, click Cancel to cancel

Online Module Change [Z|
the control start.

Operation Target Module

Madule Change /0 Address 0010

Execution

Installation e e | BT

Confirmation

Status

JModuIe Contrel hange Module Installation Completion

Restart

StatusfGuidance

The contrals such as Ij0, FROMITD instruckion executions, and
aubomatic refresh For the installed module are restarted.

Flease confirm the parameter setting, wiring, etc. and press completed
button,

CoEerie ] Cancel |

to stop the "Online module change"

MELSOFT Application

Ewen if the stop is executed, the online module change made on the PLC side is nat canceled.

i ) The online module change is stopped.
Please execute the online module change and restart the control of the module again.

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

4

Morntar Connection Channel

[ € Systemmorion & 0rine moce change |

[ [Main Base s
10 A 0000 0010 3020 0030 004 s T
L
—
i s Detaied omation | | /W infomaten || Dissrestes | | Enerbisioy bete |
(MainBase
Fower [ Base et Base- Parameter | /0| Netwarkio: | Master
o o] e o e | £011 | %0 [ s | I - Pmnt}—'—{T ol ek o
o Base ew o 5 1 - Fower “Poner | - | - - -
Estenson Baset TR ] e B
Evtonson Bse2 0o | emy - oty Leport 0000
Evtonsion Based ©| B0 G el Shont Inteh,  L6Pont 0010
Evtonsion Based oz | - ey - oty lepom o020
Evtonsion Bases 05| ey ety lepom 000
Evtonsion Bases o4 | emry oty tepom 0040
tonsion Base?

L
[© enor S verEror B Modsrate Eror
|As vincr Ervor @ Assigrment Eror € Assgnment Incorrect
(@ vode Changing

Stat oo Fiint PiacdictInfarmaion List System Err Histor) Close.

Device/Buffer Memory Batch Monitor-1 (Menitoring)

3.

Devic
€ Device Mame | V10 ~| T/E set Value Reference Prograrm
& Buffer Memory Module Start | 0010 ~|(HEx)  Address  [125
Display Format
ModiFy Yalus, . { 2 | W63 32| 32 esc| ] 16 ml OJLI iaLI [0 ot displery comme,
iddress FlElpclelalalalzlels/4/alz(1]n 4|
125|0 00 00 0/00 00000000 0] I
126|0 00 0000000000000 o
127|000 0000000000000 o
128|0 0 000000000000 o 2z
123|000 000000000000 1
1300 0 0D 0000000000000 o
131(0 0000000000 o 30
132|0 0 000000 00o0ao 240
133|0 0D 0000000 oo 60
13|00 D0 000000000000 o
135|0 0 000000000 0o0o0o0an o
136|000 0000000000000 o
137|000 0000000000000 o
13600 000 o BUEEEERN 0Bl 0 00 1000
13300 00000000000000 o
140[0 0 0000000000000 o
141l0 00000000000 o0o0oao o] -
= I =

2
(To the next page)
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Click Cloge to close the

"System Monitor" window.

Open the "Device/Buffer Memory Batch Monitor"

window.

O [Online] = [Monitor] => [Device/Buffer Memory
Batch]

Display and select the pre-recorded device and click

Modify Yalue | .



(From the previous page)

6.
Modify Value X
_ 7.
Device/Label ] Buffer Memary |
DevicefLabel
[uniGzs.0 |
Data Type |6t =]
oM | OFF Switch ONJOFF |
Settable Range
Execution Result << Close

Execution Result

Drevice/Label
UtyG125.0 Eit

Reflect ko Input Colurmn

Data Type

Setting Value
oM

Clear

APPENDI

O

ES

Set the pre-recorded data to the buffer memory.
To back up the data in E2PR0M, turn off and on

E2PROM backup instruction (Yn8) and write the
buffer memory data to E2PROM.

Before restarting the control, check the following

items for the Q64TCN. If an error occurs, refer to

TROUBLESHOOTING ([~ 5 Page 365, CHAPTER 8)

and fix the error.

« If the RUN LED is on.

« If the ERR. LED is off.

* If Write error flag (Xn2) is off.

« If Hardware error flag (Xn3) is off.

Because the new module is in the default status,

configure the initial settings using a sequence

program after restarting the control. Before

configuring the initial settings, check that the

details on the initial setting program are correct.

* In a standard system configuration
Use a sequence program to configure the initial
settings when Module READY flag (Xn0) in the
Q64TCN turns on. When the control is restarted,
Module READY flag (Xn0) turns on and the initial
settings are configured. (In a sequence program to
configure the initial settings only for a single scan
after RUN, the initial settings are not configured.)

When using the remote 1/O network

In the sequence program, install a user device (initial
setting request signal) to configure the initial settings
at any timing. After the control is restarted, turn on the
initial setting request signal and configure the initial
settings. (In a sequence program to configure the
initial settings only for a single scan after the restart of
the remote 1/0 network data link, the initial settings
are not configured.)
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(5) Restarting control

Morntar el L

[ System moritor & 0rine mocle ghange

[ e

B voade 0000 0oig 0020 0030 0040

ManBase

Slot U

QZ5PHCFU

Detoied omaton |/ irfometon |

Diegrosics || Enerision Detal |

(M Base
s o] s sl | 2201 182 [ty [ R || v | 3 [ rwstione [rome | Pocmier T o Thwt: | i
T - e o
Eaensonssel @ o e
Edensonsase2 Ea— - ety oot om0
Edensonsasea i o cnem Spork ek, |epont o010
Edensonsases - ety oot o0
Edensin s E—— < enary oot oo
Edensonsases ER— < enary oot oot
Eaensonsass?
L
[ Eror © Wajor Error A Moderate Error
|& Minor Error © assignment Error € Assignment Incorrect
@ Modue Changing
Start Monitor Print Product Infarmation List System Error History: Close.

Online Module Change

— Operation

Module Change
Execution

Installation
Confirmation

Module Contraol
Restark

~ Target Module
Ij0 Address 010

Madule Mame EMTCTTN

~Skatus

Fhange Module Installation Completion

-~ StatusfiGuidance

The contrals such as Ifo,

butkan,

FROMITO instruction executions, and

automatic refresh For the installed module are restarted.
Flease confirm the parameter setting, wiring, etc, and press completed

Cancel |

MELSOFT Application

.
‘\l) Cnline module change completed.
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1. Open the "System Monitor" window again.

O [Diagnostics] => [Online Module Change...]

2. Double-click the changed module name.

Execution

3. When the window appears, click

restart the control. Module READY flag (Xn0) turns
on.

4. The online module change is complete.
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.................................... 394
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CHO Primary delay digital filter setting
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(Un\G728, Un\G744, Un\G760, Un\G776) . ... ... 155
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(Un\G35, Un\G67, Un\G99, Un\G131).......... 107
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(Un\G575, Un\G607, Un\G639, Un\G671) . ... ... 149
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(Un\G574, Un\G606, Un\G638, Un\G670) . . .. ... 148
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..................................... 145
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(Un\G731, Un\G747, Un\G763, Un\G779) .. ... .. 156
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(Un\G730, Un\G746, Un\G762, Un\G778) . . . .. .. 156
CHO Simultaneous temperature rise status

(Un\G734, Un\G750, Un\G766, Un\G782) . . ... .. 158
CHO Stop mode setting

(Un\G33, Un\G65, Un\G97, Un\G129). . ........ 105
CHO Temperature conversion setting

(Un\G695to Un\G697) . . .................. 152
CHO Temperature process value (PV)
(UM\GOtoUn\G12) . . ... ..o 91

CHO Temperature process value (PV) for input
with another analog module (Un\G689 to Un\G692)

CHO Temperature rise judgment flag
(Un\G17toUn\G20) . . .. ... oot 93
CHO Transistor output flag (Un\G21 to Un\G24) . .. 94
CHO Unused channel setting

(Un\G61, Un\G93, Un\G125, Un\G157). ... ... .. 128
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(Un\G42, Un\G74, Un\G106, Un\G138). .. .. 112,160
CHO Upper limit setting limiter

(Un\G55, Un\G87, Un\G119, Un\G151). ... ... .. 124
CHO Auto tuning status (Xn4to Xn7).......... 370
CHO Set value (SV) monitor

(Un\G25toUn\G28) . . ...... it 201
Cold junction temperature compensation accuracy:
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Cold junction temperature compensation resistor
................................. 284,288
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Cold junction temperature compensation selection

(UNMG182) . . e 137
Cold junction temperature process value
(UNMG29). . . e 95
Comparison of the functions between the Q64TCN
andthe Q64TC . ...... ... .. ... 382
Compatibility . . . ... 384
Compensation lead wire . . .. ... .. 294,295,296,297
Condition for alert judgment . ............... 209
Condition to be able to perform PID control. . . . .. 176
Condition where CHO Alert occurrence flag
(XnCto XnF)turnsoff. . . .................. 209
Conditions for starting ST . .. ............... 233
Conditions for the simultaneous temperature
risefunction. . . ...... ... ... 247
Conditions for vibration ST .. ............... 234
Conditions where auto tuning cannot be executed
.................................... 190
Conditions where auto tuning ends infail . . ... .. 191
Conditions where self-tuning does not complete
duetoerrors ............ ... 237
Conditions where self-tuning is not executed. . . . . 235
Controlmethod . ............ ... o .... 16,172
Controlmode. . ....................... 16,168
Control mode selection. . . ................. 305
Controloutput . .. ......... .. ... ... ...... 40
Control outputcycle . .. .................. 40,44
Control output setting at CPU stop error. . . ... .. 171
Control switching monitor (Un\G183) . ......... 137
Cooling method setting. . . ................. 264
Cooling method setting (UN\G719). ........... 153
CT monitor method switching (Un\G176) .. ... .. 134
CTratiosetting . ........................ 143
CTL-12-S36-10 . . . ..ot 33
CTL-12-S36-8 . . . ... e i e 33
CTL-12-S56-10 . . .. ... . i i 33
CTL-6-P . ... .. e 33
CTL-6-P-H ........ ... . . .. . ... 33
CTO CT input channel assignment setting
(UM\G264 to Un\G271) . . ... ............ 140,141
CTO CT ratio setting (Un\G288 to Un\G295)
................................. 142,143
CTO CT selection (Un\G272 to Un\G279). . .. . .. 142
CTO Heater current process value
(Un\G256to Un\G263) . . ... ... 140
CTO Reference heater current value
(Un\G280 to UN\G287) . . .o v oo 140,143

Current sensor for heater disconnection detection . . 33

During AT Loop Disconnection Detection Function

Data read from E2PROM ... ............... 277
Data write to E2PROM . . ... ............... 276
Deadband ................ ... .. ..... 266
Dead band settingrange. . . ................. 40
Default setting registration instruction (Yn9) . . .60,128
Default value write completion flag (Xn9) .. ... ... 55
Derivative action (D-action). . ... ............. 28
Derivative action selection. . . . .............. 195
Deviationalert. . ........................ 201
Dielectric withstand voltage. . . .. ............. 41
Differences between auto tuning and self-tuning . . 229
Discontinuation of self-tuning. . .. ............ 236
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.................................... 261
During AT loop disconnection detection function
enable/disable setting (Un\G571) ............ 147
During the mode shifting. . . ................. 52

E
E2PROM backup instruction (Yn8). . .. ......... 59
E2PROM write completion flag (Xn8) . . ... ... ... 55
E2PROM write failure flag(XnA) . ........ ... .. 56
E2PROM?s PID constants read/write completion flag
(Un\G31) .ot 96
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ERR.LED....... ... 284,367
Errorclear. . .......... ... 281
Errorcode. . .......... . i 378
Errorcodelist .. ........................ 373
Error code priorities . . . ... .. ... ... 375
Errorhistory . ......... ... ... ... . ... .... 278
Error history 1 to 16 (Un\G1280 to Un\G1407) ... 166
Error reset instruction (Yn2) .. ............... 59
Expandedmode . .............. .. ... .... 170
External dimensions. . . ................... 423
Externalinput ... ........ ... ... ... .. ..... 16
Externaloutput . . ............. ... ... ..... 16
F
Fixedvalueaction . .. ..................... 16
Forwardaction ...............cvouon... 25,258
Fullscale ......... ... . ..., 16
Function extension bit monitor (Un\G787). . . . . .. 162
Functionlist ........ .. ... ... ... .......... 47
Functionversion . ........................ 35
G
GX Configurator-TC. . ............. 16,32,34,388
GXDeveloper.................. 16,32,385,394
GXWorks2. . ... .. 16,32,384,409
H
H/W LED Information. . ................... 379
H/W switch information. . . ................. 379
Hardware errorflag (Xn3). . .. ............ 53,369
HBALED ....... ... ... .. . .. ... 284
Heater disconnection compensation function . ... 272

Heater disconnection compensation function selection

(UN\G170). . oo e 133
Heater disconnection detection. . ............ 271
Heater disconnection detection specifications. . . . . 41
Heater disconnection/output off-time current error

detection delay count (Un\G166). . ........... 132
Heating-cooling control. . . . ................ 168
Heating-cooling control (expanded mode) . .. 169,170
Heating-cooling control (normal mode). . ... .. .. 169
Highresponsemode . .................... 138
How to check error history . ................ 278

How to execute normal sensor correction
(one-point correction) (when using GX Works2) .. 216



How to execute normal sensor correction
(one-point correction) (when using the program). . .218
How to execute sensor two-point correction

Numberofloops. . .. ... ... 16

(when using GXWorks2). . .. ............... 220
How to execute sensor two-point correction

(when using the program) .. ................ 224
I/Oassignment.......................... 385
I/O occupiedpoints . . . . ... 41
Indicationaccuracy . . .. ... ... 40
Inputalert. .. ....... ... ... ... ... 200
Inputfilter. . . ...... ... .. ... ... ... 40
Inputimpedance. . . ............ ... .. ...... 40
Inputrange. .. ... . 98
Inputsignallist . . ....... ... ............... 50
Inputsignals. . . ........ ... ... 52
Input/output (with another analog module). . . . ... 227
Insulationmethod . . . ...... ... ... ... 41
Insulationresistance . . .. ... ... ... L. 41
Integral action (l-action). . . .. ... ... .......... 27
Intelligent function module switch setting. . ... ... 386
Internal current consumption ... .............. 41

Latest address of error history (Un\G1279) ... ... 166
Linear . ...t 153,264
Loop disconnection detection. . .. ............ 259
Lower limit deviationalert. . . ................ 203
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MAN mode shift completion flag (Un\G30). ... 95,120
Manipulated value (MV) and control output cycle . . .92
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Moving averaging process to a temperature
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Multiple CPUsystem. .. .................... 32

Newmodule. .............iiiiiino.... 304
Normalmode . . ....... ... 45
Normal sensor correction (one-point correction)
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0]
Offset . ... 26
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Outlinedimensions . . . ..................... 41
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P
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print date *Manual number Revision
July 2011 SH(NA)-080989ENG-A | First edition
August 2014 SH(NA)-080989ENG-B | Revision due to the following:

« changes of the setting method when using CTL-12-S36-10 or CTL-12-S56-10 as a
current sensor (CT)

« addition of the setting item reduction mode of auto refresh

+ additional function of moving averaging process to a temperature process value (PV)

* GX Works2 function to support Process CPU and Redundant CPU

+ addition of the during AT loop disconnection detection function

* changes of the parameter setting window of GX Works2

February 2016

SH(NA)-080989ENG-C

Revision due to the addition of buffer memory address of AT error status monitor

February 2016

SH(NA)-080989ENG-D

Error correction

Japanese manual version SH-080988-H

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric
Corporation cannot be held responsible for any problems involving industrial property rights which may occur as a result of using the
contents noted in this manual.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

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 to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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Ethernet is a registered trademark of Fuji Xerox Corporation in Japan.
The company names, system names and product names mentioned in this manual are either registered trademarks or

trademarks of their respective companies.
In some cases, trademark symbols such as '™' or '®' are not specified in this manual.
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