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e SAFETY PRECAUTIONS o

(Always read these instructions before using this equipment.)

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

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

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

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

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

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

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

[Design Precautions]

&> DANGER

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

¢ Depending on the output element or the malfunction of the internal circuit, abnormal output may
occur. Install external monitoring circuitry for output signals that may lead to major accidents.

/\ CAUTION

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

¢ During the power supply ON/OFF, current may run instantaneously from the output terminal.
Wait and see whether the analog output is constant, then start the control.




[Installation Precautions]

/\ CAUTION

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

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

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

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

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

[Wiring Precautions]

/\ CAUTION

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

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

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

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

&> DANGER

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

o If energizing or operating after the wiring, be sure to put the terminal cover included with the
product.
Not doing do so may cause electric shock.

¢ Tighten with the specified torque, using an applicable crimping terminal for the crimping terminal.
If a crimping terminal with open end is used, the terminal screw falls off when coming loose, and
it can cause a malfunction.

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

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

[Startup/Maintenance Precautions]

/\ CAUTION

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

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

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

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

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

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




[Disposal Precautions]

/\ CAUTION

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

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

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

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

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

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

Inside control box

AD75CK

O7THZ9D

Strip the sheath.

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

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



About the Generic Terms and Abbreviations

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

Generic term/abbreviation

Description

Personal computer

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

GX Developer

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

"n" in the model name is 4 or greater.

("n" is 4 or greater.)

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

QCPU (Q mode)

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

Process CPU

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

GX Configurator-TC

Generic term of temperature control module setting/monitoring tool GX Configurator-
TC(SWO0OD5C-QTCU-E)

Q62HLC

Abbreviation of Type Q62HLC loop control module

Windows Vista®

Generic term for the following:

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

Windows® XP

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

Product Structure

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

Model code Product name Quantity
Q62HLC Type Q62HLC loop control module 1
SWOD5C-QTCU-E GX Configurator-TC Version 1 (1-license product) (CD-ROM) 1
SWO0D5C-QTCU-EA GX Configurator-TC Version 1 (Multiple-license product) (CD-ROM) 1
A-12 A-12
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1 GENERAL DESCRIPTION

This manual deals with the specifications, handling and instructions wiring and
programming methods of the following loop control module Q62HLC (hereafter
abbreviated to the Q62HLC used with the MELSEC-Q series programmable controller
CPU module (hereafter abbreviated to the programmable controller CPU).

(1) What is Q62HLC

(a) The Q62HLC is the intelligent function module for the continuous proportional
control.
The Q62HLC converts analog inputs from various external sensors
(temperature, humidity, pressure, and flow rate, etc.) into measured values
(with 16-bit signed binary), performs PID operations to attain target set values,
and outputs the calculated manipulated values to external operation device
with current output.

(b) The Q62HLC has the following five control functions.
* Normal mode (Normal control mode)
» Program control (Program control mode)
» Cascade mode
» Manual control (Manual control mode 1)
» Manual control (Manual control mode 2)
(c) The Q62HLC has an auto tuning function which automatically sets the
proportional band (P), integral time (I) and derivative time (D) for PID
operations.

(d) The Q62HLC accepts K, J, T, B, S, E, R, N, PLIl and W5Re/W26Re type
thermocouples and the sensors compatible with various input ranges of micro
voltage, voltage and current.

Programmable

controller CPU Q62HLC
E Buffer memory E
E > ; Input from temperature
i E sensor
E Process | © CH1 « CH1
' value @ .
. < 1] I
! 3 CH2 !
i s o \
: = ) 3 Manipulated value Current output
: E g Manipulated gm CH1 > CH1
i o value |33
' © "Eg '
! 2 CH2 '
Iniial 1 Set value © |
setting < § CH1 :
(o 13 5
instruction): (%] CH2 :
E E Device to be controlled

Fig. 1.1 Q62HLC Processing Outline
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1.1 Features

The Q62HLC has the following features.

(1) High speed continuous proportional control (PID control)
The Q62HLC is the intelligent function module that performs the continuous
proportional control.
The specifications of the Q62HLC are the high speed 25ms sampling cycle, the
high accurate and high resolution analog input (thermocouple, micro voltage,
voltage and current), and the current output.
This will enable the Q62HLC to support the target controls with high speed
response such as the rising and falling temperature control, pressure control and
flow rate control with high speed.

(2) Optimum temperature adjustment control (PID control)

(a) The Q62HLC exercises PID control automatically by merely setting the PID
constants (proportional band (P), integral time (1), derivative time (D)) (set
value: (SV) necessary for PID operations.

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

(b) The Q62HLC can be operated selecting a control function from several
options.

1) Normal mode (Normal control mode)

: controls the control target using the manipulated values calculated in PID
operations as the control output.

2) Program control (Program control mode)

: changes the set values automatically and performs the control, following
the set program pattern. The calculated operational rate in PID operations
is used for the control output.

3) Cascade control

: performs the control using the channel 1 as master and the channel 2 as
slave.

4) Manual control (Manual control mode 1)

: controls the control target using the numerical values written in the
manual output setting (-5.0 to 105.0%) as the control output.

5) Manual control (Manual control mode 2)

: controls the control target using the numerical values (0 to 4000) written in
the manual output setting as the control output.
This mode is for the simplified analog 1/O function.

(c) Using the auto tuning function at normal control mode, enables the PID
constants to be set automatically by the Q62HLC.

Hence, you can use the equipment without being conscious of cumbersome
PID operation expressions to find the PID constants.
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(7)

(8)

9)
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Connection of thermocouples compatible with JIS, IEC, NBS and

ASTM Standards

(a) The Q62HLC accepts the following thermocouples compatible with the JIS,
IEC, NBS and ASTM Standards. (Refer to Section 3.2.1)
+JIS Standards : R, K, J,S,B,E, T ¢IEC Standards: R, K, J, S,B,E, T, N
* NBS Standards : PL Il * ASTM Standards: W5Re, W26Re

Connection of sensors compatible with various input ranges of
micro voltage, voltage and current

With the input sensor for micro voltage, voltage and current, the measuring of the
analog input is available within the following ranges.

* Micro voltage : 0to 10mV, 0 to 100 mV, -10 to 10 mV, -100 to 100 mV

* Voltage :0to1V,1t05V,0t0 5V, 0t0 10V, -1t0 1V,-5t0 5V, -10 to 10V
* Current : 4 to 20mA, 0 to 20mA

RFB limiter function

The RFB (Reset Feed Back) limiter suppresses overshooting which is liable to
occur at a startup or when the set values (SV) is increased. (Refer to Section
3.2.4)

Sensor compensation function

By setting a sensor compensation value, the sensor compensation function
eliminates a difference between measured values (PV) and actual temperature,
humidity, pressure, flow rate or others, if any. (Refer to Section 3.2.5)

Program control function

By merely setting the program pattern, the function performs the control
automatically changing the set values (SV) or PID constants (proportional band
(P), integral time (1), derivative time (D)) by the hour. (Refer to Section 3.2.12)

Cascade control function
The cascade control can perform the control using the channel 1 as master and
the channel 2 as slave. (Refer to Section 3.2.13)

Scaling function
The result scaling the measured value (PV) can be automatically stored in the
buffer memory. (Refer to Section 3.2.14)

(10) Simplified analog I/O function

Monitoring the measured value and setting the manipulated value manually can
use the Q62HLC as simplified thermocouple/micro voltage input module, analog-
digital conversion module and digital-analog conversion. (Refer to 3.2.15)

(11) Auto tuning mode setting function

Setting AT (auto tuning) differential gap and AT additional lag can set the auto
tuning mode according to a control target to be used. (Refer to 3.2.2)
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(12) Online module change function
The Q62HLC can be changed without stopping the system. (Refer to Chapter 7)

(13) FeRAM for backing up set values
The set values in buffer memory can be stored into FeERAM for data backup.
Using the test function of GX Developer to write data directly to the buffer
memory, what is required in a sequence program is "LD> " + "OUT Yn1" at the
minimum. (Refer to Section 3.2.9)

(14) Utility package for ease of setting
The optional utility package (GX Configurator-TC) is available.
Though you are not required to use the utility package, it allows initial and auto
refresh settings to be made on the screen, reducing sequence programs and
also enabling you to check the setting and operating states and execute auto
tuning easily. (Refer to Chapter 5)
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1.2 The PID Control System

(1) The PID control system
Figure 1.2 indicates the system configuration when performing PID control.

Q62HLC

| Set value data SV i

! storage !

: PID operation MV [Manipulated value| i Cor.1trol

l P data storage ! object

‘ process value PV ;

! data storage ] E

e [
Sensor

Fig. 1.2 The PID control system

(2) PID control procedure
The PID control is performed in the procedure shown in Figure 1.3 below:

]

Read the PV value|= = = = - -

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

Perform PID Perform PID operation using the SV/PV values in the

operation set value/process value storage area.

A

Output MV~ |- = = = = =

]

Convert MV value obtained by the PID operation
to current output and output it.

Fig. 1.3 PID control procedure

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

Fast
Normal

Set M Set

value value
NG

SV SV

(SV) Slow (SV)

Response to the change of the set value Response to the disturbance

Fig. 1.4 simplified two-level response selection
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1.3 About the PID Operation
The Q62HLC can perform PID control in measured value incomplete differentiation.
1.3.1 Operation method and formula

The PID control in measured value incomplete differentiation is an operation method

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

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

component.

(1) The algorithm of the PID control in measured value incomplete
differentiation is shown in Figure 1.5.

Disturbance D
! Q62HLC !
b >
1
! Control response Control object
! parameters + Kp(1+ )
SV(Set value) ——»| Slow ———(O)— Ti-s G(s) >
| Normal control -4
' Fast
1
|
I
! Kp-Tb-s
' 1+n:Tp*s
1
| .
! 1
1
i
PV(Measured value)
Kp : Proportional gain n : Derivative gain
Ti :Integral time s : Laplace transform conversion
Tp : Derivative time

Fig. 1.5 Algorithm of PID control in measured value incomplete differentiation

(2) The formula used for Q62HLC is shown below:

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

MV |

T : Sampling period

MV : Incomplete derivative output
PV : Measured value

To : Derivative time

7 Derivative gain
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1.3.2 The Q62HLC actions

MELSEC-Q

The Q62HLC performs PID operations in reverse action and forward action.

(1) Reverse action

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

(2) Forward action

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

A

Temperature 4

Set
value

Process value

»

Reverse action
(when used for heat control)

Time

Temperature

A

A

Process value
/ Set
value

>

Time

Forward action
(when used for cooling control)

Fig. 1.6 Process control example in reverse action and forward action
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1.3.3 Proportional action (P-action)

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

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

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

(3) The proportional action for the step response when the error value is constant is
shown in Figure 1.7.

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

corrective action becomes stronger.

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

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

Fig. 1.7 Proportional action for step response
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1.3.4 Integral action (I-action)

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

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

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

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

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

Fig. 1.8 Integral action for step response
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1.3.5 Derivative action (D-action)

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

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

(3) The derivative action for the step response when the deviation is constant is shown
in Figure 1.9.

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

c
ke
s
S
a E
T ‘ 3 — Time
3 P Manipulated value of the proportional
© action + derivative action
2, .
S 3 Manipulated value of the proportional
(4] - 4 ---—---
=2 B KFLE b action
To e Manipulated value of the derivative
action
—> Time

Fig. 1.9 Derivative action for step response
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1.3.6 PID action

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

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

Figure 1.10.

c

Rl

s

>

[0

)

M ! —* Time

PID action

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

3 __---~ "~-__Daction

T —* Time

Fig. 1.10 PID action for step response
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2 SYSTEM CONFIGURATION

This chapter explains the system configuration of the Q62HLC.

2.1 Applicable Systems

This section describes the applicable systems.

MELSEC-Q

(1) Applicable modules and base units, and No. of modules
(@) When mounted with a CPU module
The table below shows the CPU modules and base units applicable to the
Q62HLC and quantities for each CPU model.
Depending on the combination with other modules or the number of
mounted modules, power supply capacity may be insufficient.
Pay attention to the power supply capacity before mounting modules, and if
the power supply capacity is insufficient, change the combination of the

modules.

Applicable CPU module

CPU type

CPU model

No. of modules

Base unit 2

Main base unit

Extension base unit

Programmable
controller CPU

Basic model
QCPU

Q00JCPU

Up to 16

QO0CPU

Qo01CPU

Up to 24

©)

©)

High Performance
model QCPU

Q02CPU

QO02HCPU

QO6HCPU

Q12HCPU

Q25HCPU

Up to 64

Process CPU

Q02PHCPU

QO6PHCPU

Q12PHCPU

Q25PHCPU

Up to 64

Redundant CPU

Q12PRHCPU

Q25PRHCPU

Up to 53

Universal model
QCPU

QO02UCPU

Up to 36

QO3UDCPU

Q04UDHCPU

QO06UDHCPU

Q13UDHCPU

Q26UDHCPU

QO3UDECPU

QO04UDEHCPU

QO6UDEHCPU

Q13UDEHCPU

Q26UDEHCPU

Up to 64

Safety CPU

QS001CPU

N/A
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Applicable CPU module - Base unit 2
No. of modules
CPU type CPU model Main base unit | Extension base unit
06CCPU-V
C Controller module Q Up to 64 O O
QO06CCPU-V-B

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.

(b) Mounting to a MELSECNET/H remote I/O station
The table below shows the network modules and base units applicable to
the Q62HLC and quantities for each network module model.
Depending on the combination with other modules or the number of
mounted modules, power supply capacity may be insufficient.
Pay attention to the power supply capacity before mounting modules, and if
the power supply capacity is insufficient, change the combination of the

modules.
B it
Applicable network » ase uni
module No. of modules Main base unit of |Extension base unit of
remote /O station remote /O station

QJ72LP25-25

QJ72LP25G

Up to 64 O 0]

QJ72LP25GE

QJ72BR15

O Applicable x N/A

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

Remark

The Basic model QCPU or C Controller module cannot create the MELSECNET/H
remote I/O network.

(2) Support of the multiple CPU system

When using the Q62HLC in a multiple CPU system, refer to the following manual
first.

* QCPU User's Manual (Multiple CPU System)
(a) Intelligent function module parameters

Write intelligent function module parameters to only the control CPU of the
Q62HLC.

(3) Compatibility with online module change
Q62HLC is compatible with online module change.
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(4) Supported software packages
Relation between the system containing the Q62HLC and software package is
shown in the following table.

GX Developer is necessary when using the Q62HLC.

MELSEC-Q

Software version

GX Developer GX Configurator-TC
Single CPU .
¢ Version 7 or later
system
Q00J/Q00/Q01CPU :
Multiple CPU .
Version 8 or later
system
Single CPU .
Version 4 or later
Q02/Q02H/Q06H/ system
Q12H/Q25HCPU Multiple CPU .
Version 6 or later
system
Single CPU Version 1.20W or later
system .
QO02PH/Q06PHCPU Version 8.68W or later
Multiple CPU
system
Single CPU
system .
Q12PH/Q25PHCPU Version 7.10L or later
Multiple CPU
system
Q12PRH/ Redundant )
Version 8.45X or later
Q25PRHCPU CPU system
Single CPU
Q02U/Q03UD/
system )
QO04UDH/ PP Version 8.48A or later
QOBUDHCPU diiple
system
Single CPU
Q13UDH/ system ) .
Version 8.62Q or later Version 1.23Z or later
Q26UDHCPU Multiple CPU
system
Single CPU
QO3UDE/Q04UDEH/
system .
QO6UDEH/Q13UDEH/ Multiole GPU Version 8.68W or later
Q26UDEHCPU uttiple
system

remote |/O station

If installed in a MELSECNET/H

Version 6 or later

Version 1.20W or later

POINT

Configurator-TC.

(1) Supported system and CPU module differ according to the version of GX
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2.2 About Use of the Q62HLC with the Q12PRH/Q25PRHCPU
Here, use of the Q62HLC with the Q12PRH/Q25PRHCPU is explained.

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

.| Main base unit

% % Extension base unit

7 4 %&«;

[Cols[Ealem

g
sumoz0
Ny Tl om0

—

[

) B

(GX Configurator-TC cannot be used.)

a Direct connection to the CPU

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

This section describes how to check the function version, production information and
product information of the Q62HLC and the GX Configuration-TC software version.

(1) How to check the function version, production information and
product information of the Q62HLC

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

IMELSEC-

- MHSEC-Q
MITSUBISHI

PASSED
MODEL

/

Production information (first 5 digits)

¥ | Function version
SERIAL _ (07081))000000000 (C)

|
*i'— Relevant regulation standards

S MITSUBISHI ELECTRIC  MADE IN JAPAN

(b) To check the function version and product information using the GX

Developer
See Section 8.13 of this manual.

POINT

The serial No. on the rating plate may be different from the serial No. displayed on

the product information screen of GX Developer.

* The serial No. on the rating plate indicates the management information of the
product.

* The serial No. displayed on the product information screen of GX Developer

indicates the function information of the product.
The function information of the product is updated when a new function is added.
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(2) Checking the software version of GX Configurator-TC
The software version of GX Configurator-TC can be checked in GX Developer's
"Product information" screen.
[Operating procedure]
GX Developer — [Help] — [Product information]

Product information E|

ﬁ Programmiing and Maintenarice tool

G Developer Version 8,237 [SwWEDEC-GPPW-E)

COPYRIGHTIC) 2002 MITSUBISHI ELECTRIC CORFORATION
ALL RIGHTS RESERVED

This Product iz icensed to:

Mame:

Compary:

Product D |

Ligt of version information on Add-in software

G Configurator-TC Yersion, 205w/ 0DSC-OTCU-E) ~ <4+1+—— Software version
COPYRIGHT(C) 2000 MITSUBISHI ELECTRIC CORPORATION ALL
RIGHTS RESERVED

Warhing :

This product is protected by coppright law and international treaties.
Unautharized reproduction or distribution of this program or any portion
of it may result in severe civil and criminal penaliies.and will be
prosecuted to the maximum extension possible under the law.

(In the case of GX Developer Version 8)
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This chapter provides the performance specifications of the Q62HLC, 1/O signals
transferred to/from the programmable controller CPU and the specifications of buffer

memory.

For the general specifications of the Q62HLC, refer to the User's Manual (hardware)
of the CPU module used.

3.1 Performance Specifications
3.1.1 Performance specifications of the Q62HLC
Table 3.1 Q62HLC performance specification list

Item

Specifications

Analog I/O points

2 channels/module

Specification for analog input

Specification for analog output

Input points 2points(2 channels) Output points 2points(2 channels)
Analog input Refer to this section (1) Digital input 16-bit signed binary
Digital output 16-bit signed binary Analog output Current

Applicable thermocouple

K.J,T.SRN,E,B,
PLIL,W5Re/W26Re

Input characteristics

Refer to this section (1)

Output characteristics

Digital input value: 0 to 1000
(When using simplified
analog output:0 to 4000)
Output range : 4 to 20mA

Maximum resolution Refer to this section (1) Maximum resolution 4PA
Accuracy | Indicated Ambient Output Ambient
accuracy temperature Refer to this section (2) accuracy temperature Full-scale X (+0.2%)
23°c+2°C 23°c+2°C
Ambient Ambient
temperature Refer to this section (2) temperature Full-scale X (+0.4%)
0°C to 55°C 0°C to 55°C
Cold junction | Ambient
temperature temperature +0.5°C - -
compensation | 23°C+2°C
accuracy Ambient
temperature +1.0°C - -
0°C to 55°C

Conversion speed

25ms/2 channels
(Stable regardless of the number
of used channels)

Conversion speed

25ms/2 channels
(Stable regardless of the
number of used channels)

Sampling period

25ms/2 channels
(Stable regardless of the number
of used channels)

Absolute maximum input

Micro voltage: +12V
Voltage: +15V
Current: 230mA

Allowable load resistance

6002 or less

Input impedance

Thermocouple, Micro voltage,
Voltage:1M Q
Current:250Q

Output impedance

5MQ

Normal mode rejection ratio

60dB or more (50/60Hz)

Common mode rejection ratio

120dB or more (50/60HZz)

Input filter (primary delay digital filter)

0.0 to 100.0s (O: Input filter OFF)

Sensor compensation value setting

Thermocouple: -500.0 to 500.0°C
Micro voltage, Voltage, Current:
-50.00 to 50.00%

Operation at input wire disconnection

Refer to section 3.1.2

*1:

Calculate the accuracy in the following method.

(Accuracy) = (Indication accuracy) + (Cold junction temperature compensation accuracy)

Example) Accuracy when measuring a temperature in the following conditions:

« Input sensor used: Thermocouple T type (-200 to 400°C) (Select "2" at input range setting.)

+ Operating ambient temperature: 35°C

+ Temperature measurement value: 300°C

The accuracy values will become as follows from the above conditions.

* Indicated accuracy : +1.0°C (Value shown in the table 3.4)

+ Cold junction compensation temperature accuracy : +1.0°C (Value shown in the table 3.1)
Accuracy = (+1.0°C) + (+1.0°C) =+2.0°C

3-1

(To next page)
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Table 3.1 Q62HLC performance specification list (from previous page)

ltem

Specifications

Control method

Continuous proportional control

PID constant | PID constant

Auto tuning setting available

range setting
Proportional Thermocouple: 0.1 to Full-scale °C
band (P) Micro voltage, Voltage, Current: 0.1 to 1000.0%
Integral time (1) | 0.0 to 3276.7s
Derivative time | 0.0 to 3276.7s

D)

Set value setting range

Thermocouple: Input range of the thermocouple to be used
Micro voltage, Voltage, Current: Set input range

Dead band setting range

Thermocouple: 0.0 to 100.0°C
Micro voltage, Voltage, Current: 0.00 to 10.00%

Time accuracy

+0.2%

Noise immunity

Dielectric withstand

Insulation

Insulation part

Insulation method

Insulation resistance

voltage
Between input and Transformer
earth insulation 500VAC for 1 minute
Between input Transformer
channels insulation

500VDC 20M Q or
more

FeRAM read/write count

Max. 10"%times

Number of occupied I/O points

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

Connection terminal

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable crimping terminal

R1.25-3, RAV1.25-3

External power supply

24 VDC +20%, -15%

Ripple, spike 500mVp-p or less

Inrush current: 0.2A, 4ms or less

0.07A
Internal current consumption 0.27A
Weight 0.25kg

External dimension

27.4 (W) x 98(H) X 112(D)mm

* 2: For the noise immunity, dielectric withstand voltage, insulation resistance and others of the programmable controller system which
uses this module, refer to the power supply module specifications given in the User's Manual of the CPU module used.
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(1) Usable input sensor types and measurement range, data

resolution list

Table 3.2 shows usable input sensor types and measurement range for
Q62HLC, data resolution.

Table 3.2 Input sensor types and measurement range, data resolution list

Input Input range Digital value Resolution
K -200 to 1372°Cc -2000 to 13720
J -200 to 1200°Cc -2000 to 12000
T -200 to 400°c -2000 to 4000
S -50 to 1768°C -500 to 17680
R -50 to 1768°C -500 to 17680
Thermocouple 0.1°c
N 0 to 1300°C 0 to 13000
E -200 to 1200°c -2000 to 10000
B 0 to 1800°Cc 0 to 18000
PLII 0 to 1390°C 0 to 13900
W5Re/W26Re 0 to 2300°c 0 to 23000
0to 10mV 0.5uV
0 to 20000
) 0 to 100mV 5uV
Micro voltage
-10 to 10mV 1V
-10000 to 10000
-100 to 10mV 10uV
0to 1V 0.05mV
1to0 5V 0.2mV
0 to 20000
0to 5V 0.25mV
Voltage 0 to 10V 0.5mV
-1t0 1V 0.1mV
-5to 5V -10000 to 10000 0.5mV
-10 to 10V 1imV
4 to 20mA 0.8uA
Current 0 to 20000
0 to 20mA 1HA
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(2) Indication accuracy
Table 3.3 and Table 3.4 show the indication accuracy against ambient
temperature.
(a) At ambient temperature 23+2°C

Table 3.3 Indication accuracy at ambient temperature 23+2°C

ltem Error
Less than -100°C +1.0°C
KJ,TE,
BLII -100 to less than 500°C +0.5°C
500 °C or more =+ (Indication value X (0.1%)+1 digit)
S,RN, -50 to less than 1000°C +1.0°C
Thermocouple |[W5Re/
1000°C or more =+ (Indication value X (0.1%)+1 digit)
W26Re
Less than 400 °C +70.0°C
B 400 to less than 1000 °C +1.0°C
1000°C or more =+ (Indicated value X (0.1%)+1 digit)
Micro voltage
Voltage Full-scale X (+0.1%)
Current

(b) At ambient temperature 0 to 55°C
Table 3.4 Indication accuracy at ambient temperature 0 to 55°C

ltem Error
Less than -100°C +2.0°C
KJ,TE,
BLI -100 to less than 500°C +1.0°C
500°C or more =+ (Indication value X (0.2%)+1 digit)
S,RN, -50 to less than 1000°C +2.0°C
Thermocouple |W5Re/
1000°C or more =+ (Indication value X (0.2%)+1 digit)
W26Re
Less than 400 °C +140.0°C
B 400 to less than 1000 °C +2.0°C
1000°C or more =+ (Indication value X (0.2%)+1 digit)
Micro voltage
Voltage Full-scale X (+0.2%)
Current
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3.1.2 Operation at input disconnection
Table 3.5 shows operations for each input at the occurrence of input disconnection.

Table 3.5 Operation list at input disconnection

Input Input range Operation
Thermocouple
All Up scale *1
Micro voltage
1to 5V Down scale *2
Voltage Oto1V,-1to 1V,0to 5V,-5to 5V, o
Value near OV is displayed. *3
0 to 10V,-10 to 10V

4 to 20mA Down scale
Current

0 to 20mA Value near OmA is displayed. *3

*1: "Input range upper limit + (Full-scale X 5%)" is displayed.

*2: "Input range lower limit - (Full-scale X 5%)" is displayed.

*3: In this case, no alert will occur at the channel without connecting a sensor, since the
measured value is within the input range.

REMARK

To judge an error, there is a method to select the range, which the sensor actually
uses, for preventing values near 0V/OmA to be displayed except when the sensor
is connected.

(Example)

If using current input 0 to 5V range, specify 1 to 4V as the input range that the
sensor actually uses.
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3.2 Function Summary
The Q62HLC function summary is shown in Table 3.6.

Table 3.6 Q62HLC function summary

ltem Specification Reference

Auto tuning function * The loop control module automatically sets the optimal PID constants. 3.2.1

« Sets the auto tuning mode according to the control target to use by setting AT (auto

Auto tuning mode setting function tuning) differential gap and AT additional lag. 322
Forward action/reverse action » Heat control (reverse action) or cooling control (forward action) can be selected and 323
selection function controlled.

. ) « Limit the manipulation value overshoot which frequently occurs when the set value (SV)
RFB limiter function 324

is changed or control target is changed.

. ) » Compensates a difference between measured values and actual temperature,
Sensor compensation function e ] ) 3.25
humidity, pressure, flow rate or others, if any, according to the measured status, etc.

Unused channel setting function |« Sets the PID operation for channels that do not control to "not execute." 3.2.6

PID control forced stop function |« Stops the PID operation for channels that is performing temperature adjustment. 3.2.7

« A function to detect errors in the control system (control loop) caused by a load (heater)
disconnection, abnormal external operation device (such as magnet relay), or a Input 3.2.8
Sensor disconnection.

Loop disconnection detection
function

By backing up the buffer memory contents to FERAM, the load of sequence program

Data storage in FERAM function 3.29
can be reduced.

Alert function » Monitors the process value (PV) and alerts the user. 3.2.10
Control output setting for CPU

P 9 . « This function continues/stops control output at CPU stop error occurrence. 3.2.11
stop error occurrence function
Program control function « Performs the control changing the set value, following the time schedule 3.212
Cascade control function » Performs the control using the channel 1 as master and the channel 2 as slave. 3.2.13
Scaling function « Scales the set value and stores it in the buffer memory. 3.2.14

« Uses the Q62HLC as simplified thermocouple/micro voltage input module analog-digital

Simplified analog /O input . .
converter module, digital-analog converter module by monitoring the set value and 3.2.15

function ) )
manually setting the manipulated value.
Online module change function |« A module change is made without the system being stopped. Chapter 7
. « Controls the Q62HLC by the output signal of Q62HLC and the settings in the buffer
Control function of Q62HLC memory 3.2.16
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3.2.1 Auto tuning function

(1) What is the auto tuning function?
(a) The auto tuning function is designed for the Q62HLC to set the optimum
PID constants automatically.
In auto tuning, a manipulated value turns ON/OFF and the PID constants
are calculated according to the hunting cycle and amplitude, which take
place when the measured value to a set value alternates between
overshooting and undershooting.

(b) Setting the following data with normal mode enables auto tuning to be

executed.
Buffer memory address (Decimal)
Buffer memory address name CH Ch2
Input range 32 64
Set value (SV) setting 34 66
AT differential gap 46 78
AT additional lag 47 79
AT bias 53 85

Note that since actual control starts on completion of auto tuning, the
other data should be preset to the values used for actual operation.

Buffer memory address (Decimal)
Buffer memory address name CH1 CH2

Upper output limiter 42 74
Lower output limiter 43 75
Output variation limiter 44 76
Seqsor compensation value 45 77
setting

Primary delay digital filter setting 48 80
Forward/reverse action setting 54 86

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

Buffer memory address (Decimal)
Buffer memory address name CH Ch2

Proportional band (P) setting 35 67
Integral time (1) setting 36 68
Derivative time (D) setting 37 69
Loop disconnection detection

. . 59 91
judgment time

*: As the loop disconnection detection judgment time, a value twice greater than
the calculated integral time is set. However, the loop disconnection detection
judgment time remains unchanged from 0 when it is 0 at an auto tuning start.
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(2) Executing auto tuning
(a) Conditions for starting auto tuning

When any of the following conditions is met, auto tuning is not executable.

1) Inthe Unused channel setting (buffer memory address: 61, 93), 1
(Unused) is set for the channel.

2) The control mode switching (buffer memory address: 50, 82) is set in
any of manual control mode 1, manual control mode 2 or program
control mode.

3) The PID control forced stop command (YnC, YnD) is ON.

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

5) A write error is occurred. (Xn2: ON)

6) The sensor is not connected correctly.

7) FeRAM backup command (Yn8) is turned on.

8) The default setting registration command (Yn9) is turned on.

9) Inthe FeRAM's PID constant read command (buffer memory
address: 62, 94), 1 (With command) is set.

10) A bit of write flag (b4, b5) in the FERAM's PID constant read/write
flag (buffer memory address: 31) is ON.

(b) Auto tuning is performed in the following procedure.

P Set to the buffer memory addresses
Q62HLC data setting indicated in (1), (b).

Set 0 in the control mode (buffer
memory address: 50, 82).

y Confirm the corresponding

channel 0 on the control mode
Operation mode setting | . . . . . . monitor (buffer memory address: 30).
Turn on the setting/operation mode
command (Yn1).

Confirm that the setting/operation

v mode status (Xn1) is on.

Turn on the auto tuning command

Auto tuning start | oot (Ynd, Yn5).

I

Auto tuning in progress | * " "ttt

l

The auto tuning status flag
(Xn4, Xn5) turns on.

Auto tuning completion | . . ., .. The auto tuning executing flag
(PID constants set) (Xn4, Xn5) turns off and the
setting values are set to
l the buffer memory addresses

indicated in (1), (c).
Temperature control using
PID constants set

POINT

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

constants in the following method.

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

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

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

Process value (PV) The first overshoot and
A

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

(Temperature set value)

Start of auto tuning

\ »Time

Data collection

Temperature
Auto tuning in execution control

ON

OFF
Yn4,Yn5

ON

OFF
Xn4,Xn5

(d) Precautions for auto tuning
The following indicate the conditions under which auto tuning will result in
abnormal termination.
1) Any of the following setting items for the channel has been changed
during execution of auto tuning.

Buffer memory
Setting item (?)ii:r?:)
CH1 CH2

Input range 32 64
Set value (SV) setting 34 66
Upper output limiter 42 74
Lower output limiter 43 75
Output variation limiter 44 76
Sensor compensation value setting 45 77
AT differential gap 46 78
AT additional lag 47 79
Primary delay digital filter setting 48 80
AT bias 53 85
Forward/reverse operation setting 54 86
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2) The PID control forced stop command (YnC, YnD) has been turned
ON.

3) The mode switching is changed to other than the standard control
mode. (Setting mode, manual control mode1 - 2, program control
mode, for instance.) (Except for the case where the PID continue flag
(buffer memory address:169) changed to setting mode by
"Continue.")

4) Hardware failure has occurred.

5) The measured value has exceeded the input range.

6) The following time exceeds 2 hours.

» Time elapsed from the auto tuning start until the set value is
reached at the first time.
* A half of the hunting cycle

7) The value calculated by PID constants after auto tuning exceeds any
of the following ranges.

Proportional band (P): 0.1 to full-scale (°C)
0.1 to 1000.0 (%)

Integral time (1): 0.0 to 3276.7 (s)

Derivative time (D): 0.0 to 3276.7 (s)

(3) Operation at termination of auto tuning
(a) Operation at normal termination
* The auto tuning status flag (Xn4, Xn5) turns off.
* The PID constants are set.
* The loop disconnection detection judgment time (buffer memory address:
59, 91) is set. (If the loop disconnection detection judgment time is 0 at the
start of auto tuning, it remains unchanged from 0.)

(b) Operation at abnormal termination

* The auto tuning status flag (Xn4, Xn5) turns off.

» The PID constants and loop disconnection judgement time are not set.

* The error code and the factor code of the corresponding cause are stored
into the error code (buffer memory address: 0), and ERR. LED flashes.
(Except when turned on the forced PID control stop command (YnC, YnD)
and changed to setting mode.)

For error code and factor code, refer to Section 8.1.

(4) Adjustment after auto tuning
(a) Specific readjustment is not needed for the PID constants calculated by
auto tuning.

(b) Use the control response parameters (buffer memory address: 49, 81) to
change the control response for the PID constants calculated by auto
tuning.
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REMARK

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

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

3) When the automatic backup setting after auto tuning of PID constants (buffer
memory address: 63, 95) is preset at AT start to be made valid, the PID
constants and loop disconnection detection judgment time are automatically
backed up by FERAM on completion of auto tuning.

4) If the auto tuning does not complete after long period, make the following
approaches.

(a) When the measured value (PV) does not normally change

1) Check if load and external operation device are normally connected. If
not, normally connect them and then perform the auto tuning.

2) If using in the reverse action, check whether the set value is set not to
change the manipulated vale. If so, set the set value in the value to
control and perform the auto tuning.

(b) When the measured value (PV) are normally changing

1) If the response of the control target is slow, wait until the completion of the
auto tuning.

5) If the PID constants have not changed after the completion of the auto tuning,
check if the PID constants are constantly written by the sequence program. If
written, delete the sequence program of corresponding parts.
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3.2.2 Auto tuning setting function

By setting AT differential gap (buffer memory address: 46, 78) and AT additional lag
(buffer memory address: 47, 79), this function sets the auto tuning mode according to
the control target to be used.

AT differential gap and AT additional lag can be optionally set within the setting
range. However, almost all control targets are accepted by the following setting of
"Standard mode" and "Fast response mode".

(1)

Standard mode (Default)

This mode is compatible with almost all control targets.

Especially, this mode is effective for control targets which give an extremely
slow response or which may be affected by noise or disturbance.

However, when the control target that either the ON or OFF time during auto
tuning is about 10 seconds only, slow-response (low-gain) PID constants may
be calculated. In this case, fast-response PID constants can be calculated by
executing auto tuning in the fast response mode.

To perform the auto tuning in the standard mode, set AT differential gap and AT
additional lag to 10 (0.1s).

Fast response mode

This mode calculates faster-response (higher-gain) PID constants for the
control targets which gives a fast response that the ON or OFF time during auto
tuning is about 10 seconds only.

Note that the gains of the calculated PID constants may become so high that
the measured value (PV) may oscillate near the set value (SV). In this case,
execute auto tuning in the standard mode.

To perform the auto tuning in fast response mode, set AT differential gap and
AT additional lag to 1 (0.01s).
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3.2.3 Reverse/forward action select function

With the Q62HLC, "reverse action" or "forward action" can be selected to perform the
PID operations.

(1)

(2)

Q62HLC default

The default is set at "reverse action" for Q62HLC.

When performing the PID operations with the "forward action", set to the
forward action in the forward/reverse action selection (buffer memory address:
54, 86).

Reverse/forward action control details

(a) Reverse action : This is the operation to decrease the manipulated value
according to the increase of the measured value. Used for
heating control to increase temperature.

(b) Forward action : This is the operation to increase the manipulated value
according to the increase of the measured value. Used for
cooling control to decrease temperature.

REMARK

The Q62HLC doesn't respond to heat cooling control when 2 channels try to
control one object, the temperature isn't stabilized, and cannot be controlled.

3.2.4 RFB limiter function

(1)

RFB (Reset feed back) limiter function

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

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

Setting is not necessary as the RFB limiter function is automatically operated at
PID control operation.

3.2.5 Sensor compensation function

(1)

(2)

Sensor compensation function

The sensor compensation function compensates the difference among the
measured temperature, actual temperature caused by measurement
conditions.

Sensor compensation value setting
When there is a difference between the measured and actual temperature, the
temperature (-500.0 to 500.0°C) is set to the sensor compensation value setting
(buffer memory: 45, 77) as the sensor compensation value. When there is a
difference between the measured and actual humidity, pressure, flow rate, etc.,
the full-scale percentage (-50.00 to 50.00%) is set to the sensor compensation
value setting (buffer memory: 45, 77) as the sensor compensation value.
Example; When there is a 0.3V error at the input range, 0 to 10V, 0.3+10%100=
3% is set. This comes from the full-scale 10V. ("300" is set in the buffer memory.)
3-13
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3.2.6 Unused channel setting function

(1) Unused channel setting
(a) When Q62HLC made unused channel setting, an alert will not occur at the
channel without connecting a sensor, and the ALM LED will not be flicker.
The sampling period remains unchanged if the unused channel setting is
performed.

(b) To make unused channel setting, write "1" to the unused channel setting.
(buffer memory address: 61, 93)

(2) Channels where temperature sensors are not connected
In Q62HLC, if a sensor is not connected, the same operation as when the input
disconnection is performed. For details, refer to Section 3.1.2.

3.2.7 Forced PID control stop function

(1) Forced PID control stop
Forced PID control stop is a function to stop PID operations temporarily from
the programmable controller CPU.
For details of the Q62HLC control status with the forced PID control stop, refer
to Section 3.2.16.

(2) Normal control mode, manual control mode

(a) Executing forced PID control stop
To execute a forced PID control stop, turn on the forced PID control stop
command (YnC, YnD).
When the PID operation is stopped, the operation of the Q62HLC differs
depending on the stop mode setting (buffer memory address: 33, 65).
And the manipulated value storage (MV) (buffer memory address: 13, 14) is
-50 (-5.0%).

(b) Cancelling forced PID control stop
When the forced PID control stop command (YnC, YnD) is turned off, a
forced PID control stop is cancelled and the PID operation restarts from
setting value of the lower output limiter (buffer memory address: 43, 75).

(3) Program control mode
To execute a forced PID control stop, turn on the forced PID control stop
command (YnC, YnD).
(a) Executing forced PID control stop
When PID operation is forced to stop during program control,
the Q62HLC operation is to be RESET.
(b) Cancelling forced PID control stop.
When the forced PID control stop command (YnC, YnD) turns off,
the forced PID control stop is cancelled, and program control is executed.
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3.2.8 Loop disconnection detection function

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

The execution of the loop disconnection detection is performed with the setting of
loop disconnection detection judgment time (buffer memory address: 59, 91).
When the manipulated value has reached 100% or 0%, this function starts
monitoring the variation of the measured value per loop disconnection detection
judgment time and detects errors in the control loop. *1
If the following variation has not been seen within the set loop disconnection
detection judgment time, the corresponding bit (b13) of alert occurrence description
(buffer memory address: 5, 6) becomes 1, and ALM LED flickers, and it is output as
an alert.
If an alert occurs during control, the control continues its operation. Output doesn't
turn off.
The variation ranges of the measured value of loop disconnection detection
judgment are 2°C for thermocouple input and 0.2% for micro voltage, voltage and
current.
The loop disconnection detection judgment function will be an alert status in the
following cases.
(1) When the manipulated value has reached 0%
Forward operation: The measured value does not increase over the variation
range within loop disconnection detection judgment time.
Reverse operation: The measured value does not decrease over the variation
range within loop disconnection detection judgment time.
(2) When the manipulated value has reached 100%
Forward operation: The measured value does not decrease over the variation
range within loop disconnection detection judgment time.
Reverse operation: The measured value does not increase over the variation
range within loop disconnection detection judgment time.
*1: In the manual control mode, when the manipulated value is not 0% or
100%, the loop disconnection detection cannot be performed.
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POINT |

(1) When not using the loop disconnection detection function, set the loop
disconnection detection judgment time (buffer memory address: 59, 91) to "0".

(2) Setting the loop disconnection detection dead band will not cause a loop
disconnection if there is no temperature variation of 2°C or more when the
control output is provided 100% or 0% at the set value. (Refer to Section
3.5.31.)

(3) If loop disconnection alert occurs frequently despite the normal operation of
sensor, load, and external operation device, check and operate the following
points.

» Check whether or not load (heater) and external operation device (cooling fan,
etc.) have proper efficiency in performance.
If they are deficient, make the setting value of loop disconnection detection
judgment time (buffer memory address: 59, 91) longer than the time required
for varying 2°C or 0.2% with manipulated value 100%.

« If using for heating control, check whether the set value has dropped to below
ambient temperature or not.
If so, set the loop disconnection detection dead band (buffer memory address:

60, 92) to prevent an alert occurrence near the ambient temperature.

3.2.9 Data storage on FeRAM function

(1) Data storage on FeERAM

(a) The Q62HLC buffer memory data can be stored onto FeRAM for backup.
The whole write-enabled area of the buffer memory can be backed up.
Refer to Section 3.5 for details of the buffer memory.

Item Buffer memory address (Decimal)
Program control 57, 89
PID constant read command from 62, 94
FeRAM
Automatic backup setting after auto 63, 95
tuning of PID constants
Hold command 201, 217
Command advancing 202, 218
Cascade ON/OFF 176

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

(b) The backed up data is transferred from FERAM to buffer memory when the
programmable controller CPU is powered on (power is switched on) or
reset.

Hence, PID control can be exercised without data being written when the
programmable controller CPU is powered on or reset.
The program used to set data to the Q62HLC can be eliminated.
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(2) Writing data to FeERAM

(a) When writing data to FeERAM, turn on the FeERAM backup command (Yn8).
» The FeRAM write completion flag (Xn8) turns on at completion of data
write to FeRAM.
» After turning on Yn8, it takes more than ten seconds until Xn8 is on.
* The FeRAM write failure flag (XnA) turns on if write of data to FeERAM is
not completed normally.

(b) Make changes to buffer memory when the FeRAM write completion flag

(Xn8) is off.
Programmable Q62HLC
controller CPU 1)Yn8 : ON E' 1:
(Write command) : i
3) Xn8 : ON : 0os :
(completed) ' i
i FeRAM H
E 2) Write :
E Buffer E
' memory !
I data Read I
E At power-on i
‘ or reset i

(3) Reading data from FeRAM
FeRAM data read occurs under either of the following conditions.
* When the programmable controller CPU is powered on or reset.
* When the FeRAM's PID constant read command (Buffer memory address: 62,
94) turns on. Note that the read data are only the PID constants and loop
disconnection detection judgment time of the corresponding channel.
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3.2.10 Alert function

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

The alert function is classified as follows:

s Input alerts.............. Upper limit input alert, lower limit input alert

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

If an alert occurs during the control, the control continues its operation. Output

doesn't turn off.

(a) Input alerts

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

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

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

Measured value (PV)

A A

Measured value (PV) /Measured value (PV)

Measured value (PV)
Temperature >

Alert set value> / K set value (SV) \/ /
Temperature : 3

set valuo (SV)’ Alert set valuel> U

Alert status| Alert status| ‘ |

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

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

Measured value (PV) Measured value (PV)

/ Measured value (PV)
A A

Measured value (PV)

R By A T
Temperature / K \ /
setvalue (SV)’ Alert set value > U

> Time : ; > Time
Alert status | Alert status | | |

[ |Non-alert status [ ] Alert status

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

Measured value (PV)
A

/Measured value (PV)

Alert set value [>

Temperature p
set value (SV)

Alert set value [>

> Time E Non-alert status

‘ ‘ E Alert status

1IN

Alert status ‘

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

Measured value (PV)
a /Measured value (PV)

Alert set value > .
Temperature p . \

set value (SV)
Alert set value >

: > Time |:| Non-alert status

‘ ‘ |:| Alert status

3-19 3-19

Alert status ‘
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Measured

Alert set valuel>

Alert status

A

L
—
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(2) The Q62HLC allows the alert function in (1) to be set with the addition of an alert
dead band, alert delay count or wait/re-wait.
The following table indicates the alert functions which can be used with the
addition of alert dead band, alert delay count and wait/re-wait.

Alert function

Dead band
setting

Alert delay
count

Wait

Re-wait

Input alert

Upper limit alert

Lower limit alert

Deviation
alert

Upper limit
deviation alert

Lower limit
deviation alert

Upper/lower limit
deviation alert

O 10 |0 [0

OO0 |0

Within-range alert

Ol O [O | O |00

O] O | O | O [0

(a) Alert dead band setting
When the measured value (PV)/deviation is close to the alert set value, the
alert status may alternate with the non-alert status due to input instability or
the like.
Setting the alert dead band setting the alert status and non-alert status from
alternating with each other due to input instability or the like when the
measured value (PV)/deviation is near the alert set value.
The setting of alert dead band is made by the alert dead band setting (buffer
memory address: 164).
Example: When the dead band value is set to the upper limit input alert, the

system is placed in the alert status when the upper limit of the

input rises to or above the alert set value. The system is put in the
non-alert status when the upper limit falls below the alert dead

band.

[When alert dead band value is not set]

value (PV)

/ Process value (PV)

> Time

Measured

Alert set valuel>

Alert status

A

[When alert dead band value is set]

value (PV)

/ Process value (PV)
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(b) Alert delay count setting

The system is set in the alert status when the process value (PV) that has

reached the alert set value remains in the alert range until the sampling

count becomes equal to or greater than the preset number of alert delays.

The setting of alert delay count is made by the alert delay count (buffer

memory address: 165).

Example: When the number of alert delays set to the input upper limit alert
is 5, the system is not placed in the alert status if the sampling
count is 4 or less.

Measured value (PV)

4 Measured value (PV)

4 .
Alert set value [> /\ K

Input sampling ‘

— [T
3 times 5 times

Temperature set value (SV) p

i

> Time

Alert status ‘ ‘ ‘

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

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

value.
[Lower deviation alert] [Lower deviation alert with wait]
Measured value (PV
A ) Process value (PV) Measured value (PV)
/ A Process value (PV)
Temperature > /
set value (SV) Temperature >
> set value (SV)
Alert set value
Alert set value >
> Time ! ! . T
> Time
Alert status ‘ | | ‘
Wait operation region
[ |Non-alertstatus [ |Alert status Alert status |

POINT |

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

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

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

Measured value (PV)

Before temperature Alert regi \‘
set value (SV) change o region °

Alert set value Temperature set value (SV)

Temperature

set value (SV) change
Measured value (PV)

After temperature - <
set value (SV) change Alert region }o\\

Alert set value Temperature set value (SV)
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(3) The Q62HLC allows four different alerts (alerts 1 to 4) to be selected and used
from among the alerts, wait alert and re-wait alert.
Set the alert modes used as alerts 1 to 4 at the following buffer memory

addresses:
Buffer memory addresses (Decimal)
Channel No.
Alert 1 Alert 2 Alert 3 Alert 4
192 193 194 195
2 208 209 210 211

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

Buffer memory addresses (Decimal)
Channel No.
Alert set value Alert dead band setting Alert delay count
38 to 41 164 165
2 70t0 73

3.2.11 Control output setting at CPU stop error occurrence function

(1) You can set the Q62HLC control output (HOLD/CLEAR) to be provided when
the programmable controller CPU has generated a stop error.

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

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

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

Refer to Section 4.5 for details of the setting method.
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3.2.12 Program control function

(1) Program control function
The Q62HLC performs PID control changing the set value (SV), according to
the schedule set by users.
Program control function performs the control according to the setting
description of the following items.

Setting item Description
Control data Sets program pattern to be executed, starting method of set value at
the start of control, and time scale of segment executing time.
Program pattern data Sets segments up to 16 executing continuously PID control. Set
value, execution time and zone No. to be used are set for each
segment.
Zone PID data Divides input range into 8 zones, and then sets PID constants and

control response parameters for each zone.

Set value4 i i | l |
Setvalueof | ! ! ___________________________ :I_ ______________ J: __________ j ~ Zone 2
segment 1,2 ! | ! ! i
---------- | : i
Setvalueof | / j 77777777777777777777 ir 77777777777777777777777777777 | # i
segment 3,4 i i | ! | ~ Zone 1
! : ! ! ! Time
i‘ Segment1 ~  Segment2 = Segment 3 " Segment4 |
| |

Program pattern 1
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The following gives the detailed explanation of control data, program pattern, and
zone PID data.
(a) Control data

Common data required for executing the program control are sets.

Buffer memory address (Decimal)

Buffer memory name Description
CHA1 CH2
Execution pattern Sets a program to be executed selecting from the 272 528
setting program patterns 1 to 3
Start mode Sets a starting method of set value (SV) selecting 273 529
from zero starting/PV starting 1/ PV starting 2.
Time scale Sets the executing time scale of the segment set in 274 530
program pattern data.
(b) Program pattern data
Program pattern consists of segments, which have set value, time (execution
time), and zone PID data No.
The Q62HLC can set up to 3 patterns of 16-segment program pattern at the
maximum.
Several program patterns can be linked by pattern link (refer to the next page for
buffer memories).
Pattern 1
2
Final segment Segment 1 3
Pattern link *
] Segment 2
lteration ; Each segment
Output time of pattenend : Set value (SV)
Wait zone i Executing time
Segment 16 Zone PID data No.
|
3-25
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Buffer memory address (Decimal)
Buffer memory name Description CH Program pattern
1 2 3
Final segment Sets the final segment to complete the 1 320 384 448
program pattern. 2 576 640 704
Pattern link Sets the program pattern of link destination 1 321 385 449
when linking several program patterns. 2 577 641 705
Iteration Sets execution times of the program control. 1 322 386 450
2 578 642 706
Output time of pattern end Sets the pattern end output time when 1 323 387 451
completing the program pattern. 2 579 643 707
Wait zone Sets a zone where the program control waits 1 324 388 452
before moving to next segment when the 2 580 644 708
measured value cannot follow the progress of
the program control.

*1: When the program pattern has been linked, the program pattern setting, which is set at the
execution pattern setting (buffer memory address: 272,528), is valid.
*2: When the program pattern has been linked, the setting of the executing program pattern is valid.

Buffer memory address (Decimal)
Buffer memory name Description Segment ] Progran; pattern 3

CH1 | CH2 | CH1 | CH2 [ CH1 | CH2

1 325 | 581 | 389 | 645 | 453 | 709

2 328 | 584 | 392 | 648 | 456 | 712

3 331 | 587 | 395 | 651 | 459 | 715

4 334 | 590 | 398 | 654 | 462 | 718

5 337 | 593 | 401 | 657 | 465 | 721

6 340 | 596 | 404 | 660 | 468 | 724

7 343 | 599 | 407 | 663 | 471 | 727

Set value (SV) setting Sets the set value of segment. 8 346 | 602 | 410 | 666 | 474 | 730
9 349 | 605 | 413 | 669 | 477 | 733

10 352 | 608 | 416 | 672 | 480 | 736

11 355 | 611 | 419 | 675 | 483 | 739

12 358 | 614 | 422 | 678 | 486 | 742

13 361 | 617 | 425 | 681 | 489 | 745

14 364 | 620 | 428 | 684 | 492 | 748

15 367 | 623 | 431 | 687 | 495 | 751

16 370 | 626 | 434 | 690 | 498 | 754
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(From previous page)

Buffer memory address (Decimal)

Program pattern

Buffer memory name Description Segment ] ) 3
CH1 | CH2 | CH1 | CH2 | CH1 | CH2
1 326 | 582 | 390 | 646 | 454 | 710
2 329 | 585 | 393 | 649 | 457 | 713
3 332 | 588 | 396 | 652 | 460 | 716
4 335 | 591 | 399 | 655 | 463 | 719
5 338 | 594 | 402 | 658 | 466 | 722
6 341 | 597 | 405 | 661 | 469 | 725
7 344 | 600 | 408 | 664 | 472 | 728
Executing time Sets the execution time of 8 347 | 603 | 411 | 667 | 475 | 731
segments. 9 350 | 606 | 414 | 670 | 478 | 734
10 353 | 609 | 417 | 673 | 481 | 737
11 356 | 612 | 420 | 676 | 484 | 740
12 359 | 615 | 423 | 679 | 487 | 743
13 362 | 618 | 426 | 682 | 490 | 746
14 365 | 621 | 429 | 685 | 493 | 749
15 368 | 624 | 432 | 688 | 496 | 752
16 371 | 627 | 435 | 691 | 499 | 755
1 327 | 583 | 391 | 647 | 455 | 711
2 330 | 586 | 394 | 650 | 458 | 714
3 333 | 589 | 397 | 653 | 461 | 717
4 336 | 592 | 400 | 656 | 464 | 720
5 339 | 595 | 403 | 659 | 467 | 723
6 342 | 598 | 406 | 662 | 470 | 726
7 345 | 601 | 409 | 665 | 473 | 729
Zone PID data No. Sets the PID data No. to be used in 8 348 | 604 | 412 | 668 | 476 | 732
segments. 9 351 | 607 | 415 | 671 | 479 | 735
10 354 | 610 | 418 | 674 | 482 | 738
11 357 | 613 | 421 | 677 | 485 | 741
12 360 | 616 | 424 | 680 | 488 | 744
13 363 | 619 | 427 | 683 | 491 | 747
14 366 | 622 | 430 | 686 | 494 | 750
15 369 | 625 | 433 | 689 | 497 | 753
16 372 | 628 | 436 | 692 | 500 | 756
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(c) Zone PID data

The zone PID data divides input range into 8 zones by zone upper limit setting,
and then sets the PID constants and control response parameters used for each
zone.

Zone dividing is performed by the upper limit setting (refer to the table on the next
page for buffer memory) of zone 1 to 8.

Selecting the PID constants and control response parameters used in each
segment is performed by the zone PID data No. (refer to the table on the previous
page for buffer memory).

There are following three types for selecting the method.

1) When selecting optionally the PID constants and control response parameters
Set 1 to 8 to the zone PID data No. for each segment.

The Q62HLC performs the control using the PID constants and control
response parameter of zone 1 to 8.

2) When selecting automatically the PID constants and control response

parameters

The zone PID data No. is set to 0.

The Q62HLC performs the control after automatically selecting the zone
including the set value of segment in execution.

If the characteristics of control target differ depending on the zone, the control
performance can be improved being compared with the case where a single
PID constant is used for controlling.

3) When controlling with the PID constants and control response parameters
Zone 1 upper limit is set as input range upper limit, and 0 is set to zone PID
data No. of each segment.

The Q62HLC performs the control using the PID constants and control
response parameter of zone 1.

Example) When dividing the input range into 3 zones and when setting 2 for the
PID data setting of the execution zone (For buffer memory addresses,
check the following table) in the segment 1 and 2, setting 3 for the PID
data setting of the execution zone in the segment 3 and 4, setting 1 for
the PID data setting of the execution zone in the segment 5 and 6

Set value
A
Zone 3 upper limit |
(Input range upper limit) v k [

Set va:ue B— : Zone 3

Zone 2 upper limit |-~~~ §. _____________________ 15 Y
Set value A —» ; i Zone 2

Zone 1 upper limit f-——————-- L EP _______________________ *E““““ RN, 2

| Set value C —» L
! | Zone 1

; ; ¥— Time
Itis controlled by the PID i It is controlled by i It is controlled by

constant of zone 2. the PID constant the PID constant
of zone 3. of zone 1.
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Buffer memory Description CH Buffer memory address (Decimal)
name Zone
1 2 3 4 5 6 7 8

Upper limit Sets the upper limit 1 275 | 276 | 277 | 278 | 279 | 280 | 281 )

for each zone to

divide input range 2 | 531 | 532|533 | 534|535 | 53 | 537 | -

into zones.
Proportional band | Sets the constants 1 282 | 286 | 290 | 294 | 298 | 302 | 306 | 310
(P) setting of proportional

band (P) forzones. | 5 | 538 | 542 | 546 | 550 | 554 | 558 | 562 | 566
Integral time (1) Sets the constants 1 283 | 287 | 291 | 295 | 209 | 303 | 307 | 311
setting of integral time (l)

for zones. 2 539 | 543 | 547 | 551 | 555 | 559 | 563 | 567
Derivative time (D) | Sets the constants 1 o84 | 288 | 292 | 296 | 300 | 304 | 308 | 312
setting of derivative time

(D) for zones. 2 | 540 | 544 | 548 | 552 | 556 | 560 | 564 | 568
Control response Sets the 3-step 1 285 | 289 | 293 | 297 | 301 | 305 | 309 | 313
parameter responses to the

target change of 2 | 541 | 545 | 549 | 553 | 557 | 561 | 565 | 569

PID control.

(2) Execution of program control
(a) The execution of program control is performed by the following procedure.

Set to the buffer memory shown in (1)(a), (b), (c).

Set each of the data of
Q62HLC.

Turn on the setting change command (YnB).

Confirm the setting change completion flag

(XnB) is turned on.

Set 2 for the control mode (buffer memory address: 50, 82).

Switch to program control mode

Confirm the corresponding channel 2 on the
control mode monitor (buffer memory address: 30).
Turn on the setting/operation mode command (Yn1).

Confirm the setting/operation mode command (Xn1) is turned on.

Start program control

------ Set 1 for the program control RUN/RESET (buffer memory address: 57, 89).*3

Y

Control according to program

pattern

*3: If switching to the program control mode with the program control
RUN/RESET set to 1, the program control is started as it is.
After switching to the program control mode, written data error of the
control data, program pattern data and zone PID data will be checked.

(b) Operation of program control
If starting the program control, the control by the program patterns
specified in the execution pattern (buffer memory address: 272, 528) is

executed in the order of segment 1—segment2— - -

= —segment 16.

Each segment performs the control by the set value and zone PID data for
the execution time set in executing time.
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The following is the example of program pattern 1 controlled by the PID control in
the order of segment 1—2—3—4. This section explains the program pattern data,
control data, and zone PID data as an example.

Set value 4 i i i ! !
| Set value | Measured value 1 | 3 E
| (8V) | PV | 1 |
Setvalueof | | s, R | * Zone 2
segment 1,2 // i | 3 :
i § A R E— SR
Set value of E i \i ,4 i
segment34 [/ T o T\//v /“ ! LS
i i | i i one 1
| | [ Pattern end ] | [ Reset J
| i | | I Time
Segment 1 Segment 2 Segment 3 Segment 4 | Pattern end
3 output time

Program pattern

Pattern end output flag
(Buffer memory 0 1 0
address : 259,515)

End status flag
(Buffer memory 0 1
address : 260,516)

1) Set the executed program pattern with the control data. Sets program pattern1.
2) Create the program pattern to be executed.
= Set the information in the segment 1, 2, 3 and 4 of the program pattern 1, and
execute in the order of segment 1—2—3—4.
- As the zone PID data used by each segment, set 2 for segment 1 and 2, and 1
for segment 3 and 4.
- Set the segment 4 for the final segment which completes the program pattern.
3) Set the PID constants and control response parameters with the zone PID data
used for the PID control.
Set the PID constants and control response parameters for the zone 1 and zone
2.
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(c) Operation at the completion of program control

After the PID control of the final segment set by the final segment completes

and reaches the pattern end, the pattern end output is performed.

* The pattern end output continues the PID control at the set value of the
final segment for the time set by the output time setting of pattern end
(buffer memory address: 323, 387, 451, 579, 643, 707).

* During the pattern end output, 1 is stored in the pattern end output flag
(buffer memory address: 259, 515).

« After the completion of the pattern end output, the program control
completes, 1 is stored in the end status flag (buffer memory address: 260,
516), and the program control becomes a reset status.

» At the RESET status, the PID control is stopped, and the stored value is 0
and the output is turned off*4.

*4: The current value output at the RESET is the value set by the lower

output limiter (buffer memory address: 43, 75).

POINT

When executing the program control continuously, wait for more than 0.05 seconds
after resetting the first program control, and then set the program control
RUN/RESET to RUN. (Set 1 for the buffer memory address: 57, 89.)
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3.2.13 Cascade control function

(1) Cascade control function
The cascade control can perform the control with the channel 1 as master and
the channel 2 as slave.
The master performs PID operations by inputting the measured value (PV1) of
targets that are controlled at the last, converts the manipulated value (MV1) to
cascade signals by bias and gain, and corrects the set value (SV2) of the slave.
The slave performs the PID control according to the set value (SV2) corrected
into the cascade signals.

PV1 - . MV1
PID operation 3 O—»
Master +
CH1
( ) SV1 Cascade Cascade
ON OFF
PID operation Mv2 N »
Slave /
(CH2)
H Bias F

Cascade
signals

The cascade control is suitable for when there is a large time delay between the
heater and the part where needs temperature stabilized.
Example) Resin temperature control of a nozzle part of an extrusion machine

MV1

PID operation

MV2
PID operation )

Gain H Bias }44

| Heater

® Thermocouple ‘

Cylinder part Thermocouple

Nozzle Part
! Extrusion

_______________________________________________________________________________________________________

machine
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(2) Cascade control and control mode
The cascade control function can only be
following three control modes.

MELSEC-Q

used with the combination of the

When the control modes are combined with other ones in the following table,
the cascade control is not performed even if the cascade ON/OFF (buffer

memory address: 176) is set to 1(ON).

When control modes are combined with other control modes than the following

three, each channel operates individually.

Control mode
No.
CH1 CH2
1 Normal control mode Normal control mode
2 Manual control mode Manual control mode
3 Program control mode ! Program control mode !

*1: When the program control is reset,

performed.

(3) Execution of cascade control
The execution of cascade control is perfo

each cascade control cannot be

rmed by the following procedure.

During the cascade control, the cascade signal is monitored on the cascade

monitor (buffer memory address: 179).

Set the necessary data

and others for the control

Set each of the data of of each control mode, cascade gain (buffer memory

Q62HLC. address: 177), and cascade bias (buffer memory

address: 178).

Set the control mode (b

Switch control mode and start Confirm the correspond

uffer memory address: 50, 82).
ing channel on the control mode

control. monitor (buffer memory address: 30).

Confirm the setting/opel

¥

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

ration mode command (Xn1) is turned on.

Perform cascade control. | ===+ Set 1 for the cascade ON/OFF (buffer memory address: 176).

(Turn on the cascade si

gnals.)

POINT

that the cascade control is stopped, confirm
monitor (buffer memory address: 179).
+ Auto tuning can be executed on the slave ¢

» Auto tuning cannot be executed during cascade control. To execute auto tuning,
set the cascade ON/OFF (buffer memory address: 176) to "0" (OFF). To check

that "0" is stored in the cascade

hannel only.
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3.2.14 Scaling function

The scaling function scales the measured value and stores it in the scaling value
(buffer memory address: 196, 212).

The conversion method differs depending on micro voltage, voltage, current input in
the case of thermocouple input.

The conversion method is automatically selected by the setting of input range (buffer
memory address: 32, 64).

(1) Thermocouple input
The measured value within the scaling range set by the scaling range upper
limit value (buffer memory address: 197, 213) and also scaling range lower limit
value (buffer memory address: 198, 214) is, by performing the scaling, set to
the scaring width set by the scaling width upper limit value (buffer memory
address: 199, 215) and also scaling width lower limit value (buffer memory
address: 200, 216).
The following describes the calculation method of scaling value.

TEPV - ScRL
Scv = ( Scwu - ScwL ) X ———— + ScwL
ScRrU - ScRL
Scv : Scaling value
Scwu : Scaling width upper limit value
ScwL : Scaling width lower limit value
TEPV : Set value
SCRU : Scaling range upper limit value
SCRL : Scaling range lower limit value

Example) When scaling the temperature to a percentage (%)
When scaling the temperature 360°C (temperature conversion value:
3600) in the following setting.
Scaling range: -100 to 500°C (lower limit value = -1000, upper limit

value = 5000)
Scaling width: 0 to 100% (lower limit value = O, upper limit value =
100)

3600 - (-1000)
+
5000 - (-1000)

=76.6666 * * - -

Scaling value = (100 - 0) x

=77 (%)

Rounded to the whole number.

POINT

The scaling is performed by the above method even if the upper limit value is set
smaller than the lower limit value for the scaling range upper/lower limit value and
scaling width upper/lower limit value.

When the upper limit value is set equal to the lower limit value, the scaling is not
performed.

When the measured values out of the range set with the scaling range upper/lower
limit value are measured, the values set with the scaling width upper/lower limit

value are stored.

3-34
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(2) Micro voltage, voltage, current input
The value converted from the digital output value within the range between the
scaling range lower limit (buffer memory address: 198, 214) and the scaling
range upper limit (buffer memory address: 197, 213) is stored in the scaling
value.
Full-scale*1 should be set to a value under 20000.
The scaling width upper limit and scaling width lower limit are not used.

*1 The absolute value of (Scaling range upper limit - Scaling range lower limit)
If the scaling upper/lower limit values of which full-scale is larger than 20000
are set, a write data error (error code 4) occurs.

In this case, the scaling is performed for the set upper limit value and the
lower limit value of (the upper limit value -20000).

POINT

The scaling is performed even if the scaling range upper/lower limit value is set as
the upper limit value is smaller than the lower limit value.
The following figure illustrates the movement of the scaling range.
Example) When setting the lower limit value 5000 and upper limit value 1000 in the
range of 1 to 5V
1.000V — 1.001V — ee» —4.999V — 5.000V

5000 — 4999 — e« — 1001 — 1000

3.2.15 Simplified analog I/O function

This function enables extra channels of the Q62HLC to be used as simplified
thermocouple/micro voltage input modules, analog/digital conversion modules,
and digital/analog conversion modules*1.

The execution of the simplified analog I/O function is performed by manual
control mode 2. Set 3 for the control mode (buffer memory address: 50, 82).

The following describes how to use the analog input and analog output.
(1) Analog input
Monitors the measured value (PV) (buffer memory address: 9, 10).
(2) Analog output
Set the digital value 0 to 4000 (current value is 4 to 20mA) of the analog output
to the MAN output setting (buffer memory address: 51, 83).
When not using the analog output, set a value ranging from -32768 to -1.*2

*1: There is no equivalent function to the analog/digital conversion module and
digital/analog conversion module.
*2: The output is near OmA.
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3.2.16 Q62HLC control status controlling output signal and buffer memory settings and
control status

The Q62HLC has the output signals (Y), buffer memory and intelligent function
module switch setting which set its control status. The control status of the Q62HLC
differs depending on the mode of the Q62HLC.
The control status of the Q62HLC on each mode is governed as indicated below by
the settings of the output signals, buffer memory and intelligent function module
switch setting.

(1) Switching of modes
Q62HLC has a setting mode and an operation mode.
* The setting mode is a mode to make a setting of control conditions.
= The operation mode is a mode to execute the control (control mode).
The operation modes consist of the normal control mode, manual control mode,
and program control mode.
* The setting mode is selected when turning on the power and resetting.

(a) Setting mode—Operation mode ((1) to (4) of the chart)
After setting a value in the control mode (buffer memory address: 50, 82), the
mode is switched by turning on the setting/operation mode command (Yn1).
After the completion of switching, the control mode value moved to the control
mode monitor (buffer memory address: 30) is stored, and the setting/operation

mode status (Xn1) is turned on.

Control Mode . .
4) No Buff dd Setting/operation mode
Setting mode _> Program control mode ’ ! (er memo)ry aadress command Yn1
Decimal) 50, 82
2
1) + \ ) 1) 0
Manual control mode 1 2) 1
Normal control mode ON
3) Manual control mode 2 3) 3
4) 2

*1: Manual control modes 1 and 2 have different setting ranges and settings for
the MAN output setting. (Refer to Section 3.5.24)

(b) Operation mode — Setting mode (from (5 to 7) of the chart)
The mode is switched by turning off the setting/operation mode command

(Yn1).
After the completion of the switching, the setting/operation mode status (Xn1)
is turned off.
7) . .
Setting mode Program control mode No. Settlng\operatlc:(n r1node command
I n
5) f 6) 5)
Manual control mode 1
Normal control mode { 6) OFF
Manual control mode 2
7)
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(c) Between control modes ((8) to (15) of the chart)
The mode is switched by setting a value to the control mode (buffer
memory address: 50, 82) at the operation mode (Xn1: ON).
After the completion of the switching, the value of the control mode
switched to the control mode (buffer memory address: 30) is stored.

N Control mode Buffer memory address
o.
1) (Decimal) 50, 82

/ 10) 8) 1
ﬁ»{Manual control mode 1] 9) 3

Normal control mode
T)»lManual control mode 2J 10) 22

11) 0

Setting mode Program control mode

Setting mode Control mode Buffer memory address

Program control mode No.

14)
(Decimal) 50, 82
Normal control mode |Manua| control mode 1] 13) 1
15) LManuaI control mode 2J<— 14) 3
15) 0
*2: The control status at switching differs depending on the intelligent function
module switch setting. (Refer to (3) in this section)

(2) Control status
The Q62HLC has the output signals (Y), buffer memory and intelligent function
module switch which set its control status.
The control status of the Q62HLC is as indicated below.
(a) Intelligent function module switch setting

) . Control status
Output setting for CPU stop error (refer to Section 4.5)

Temperature Alert
PID control ) .
Intelligent function module switch setting judgment judgment

If a CPU stop error occurs at the setting of "CLEAR" — — —

In accordance with control
status of other setting items

Other than above

O: Executed, —: Not executed

(b) Unused channel setting

. ) Control status
Unused channel setting (refer to Section 3.5.32)

Temperature Alert
PID control . .
Buffer memory address (Decimal) 61, 93 judgment judgment
Unused — — —
In accordance with control
Used

status of other setting items

O: Executed, —: Not executed
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(c) Other settings

Settingeoperation ) ) Forced PID control . Control status
mode command PID continuation flag stop command Stop mode setting
. +« 3| (refer to Section 3.5.39) . (refer to Section 3.5.13)
(refer to Section 3.4) ™ (refer to Section 3.4.3) BID contro | TEMPerature Alert
Buffer memory address Buffer memory address judgment | judgment
Yn1, Xnf (Decimal) 169 YnC, YnD (Decimal) 33, 65
1) Stop — — —
Setting mode Stop/continue OFF/ON Monitor — @) —
(at power-on) Alert — O O
o t'2) d OFF Stop/monitor/alert O O O
peration mode
i i Sto — — —
(during olperatlor; of Stop/continue p
normal control, ON Monitor — O —
Manual control 1,
Manual control 2) Alert — O O
2) OFF Stop/monitor/alert 0 0 0
Operation mode Stop/continue - 7
(during operation) ON Stop/monitor/alert —* O —
Stop — — —
3) Stop OFF/ON Monitor — @) —
( f?etting mtc_)de . Alert _ o o
after operation o -
norma‘l)l control, OFF Stop/msonltor/alert @) O O
Manual control 1, Continue top — — —
Manual control 2) ON Monitor — O —
Alert — @) @)
3y Stop OFF/ON Stop/monitor/alert x4 O —
Setting mode Continue OFF Stop/monitor/alert @) @) @)
(after operation) ON Stop/monitor/alert x4 O —

O: Executed, —: Not executed
*3: The settings of the settingsoperation mode command will be explained in the
following three different modes.

Setting-operation 3
mode command !
|
|

2) Operation
mode 1 1) Setting mode

*4: The PID control becomes RESET during operation of Program control.
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(3) Control status selection when switching to program control
When switching standard control to program control or switching manual control
to program control in the operation mode (Xn1: ON), the control status at
switching can be selected.
Set the control status at switching with the intelligent function module switch

setting (Switch 2).

Refer to Section 4.5 for the intelligent function module switch setting.

(@) When the program control RUN/REST (buffer memory
address 57, 89) is set to 1.

Control details

Control status

Set 1 for switch 2

Set other than 1 for switch 2

Suspends PID control.
The manipulated value (MV)

PID control Continue becomes -50 while
suspending the control (for
25ms).

Alert status Continues the processing in

Loop disconnection warning

Approach flag

accordance with the set and
measured values.

Clear

Cascade control

Suspends cascade
control.Perform PID control

while suspending the control.

Suspends PID and cascade
controls.Resume the
cascade control from a
maximum of 500 ms after
resuming the PID control.

(b) When the program control RUN/REST (buffer memory
address 57, 89) is set to 0.
The control status become as follows regardless of the setting of the
Intelligent function module switch setting (Switch 2).

Control details

Control status

PID control Stop
Alert status

Loop disconnection warning Clear
Approach flag

Cascade control Stop

POINT

mode (Xn1: ON).

shortened).

Check the following contents when switching to program control in the operation
1) Set the start mode setting to PV starting 1 (Time fixed) or PV starting 2 (Time

2) Make sure that the each parameter settings for program control is not in an error
status to prevent control operation in the setting error status.
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3.3 Sampling Period and Control Output Period

(1) Sampling period
(a) This is the time taken from the channel (CHn) where PID operations are
currently executed until restart of PID operations of the current channel
(CHn), and it is fixed as 25ms regardless of the number of used channels.

CH1PID CH2 PID CH1 PID CH2 PID
Operation Operation Operation Operation

25ms (Sampling Period)

25ms (Sampling Period)
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3.4 1/0 Signals Transferred to/from the Programmable Controller CPU

This section explains the allocation and applications of the Q62HLC 1/O signals.
3.4.1 1/0O signal list

(1) The Q62HLC uses 16 input points and 16 output points to transfer signals
to/from the Programmable Controller CPU.

(2) Table 3.7 lists the I/O signals used by the Q62HLC.
Inputs (X) mean the signals from the Q62HLC to the Programmable Controller
CPU and outputs (Y) the signals from the Programmable Controller CPU to the
Q62HLC.

(3) The I/O signals (X, Y) indicated in this manual assume that the module is loaded
on the /O slot 0 of the main base unit.
If the Q62HLC is mounted on other than the 1/O slot 0, change the I/O signals for
those of the slot where the module is mounted.

Table 3.7 1/O signal list

Input signal (Signal direction: Q62HLC — Output signal (Signal direction: Q62HLC «
Programmable Controller CPU) Programmable Controller CPU)
Device No. Signal name Device No. Signal name
Xn0 Watchdog timer error flag YnO Reserved
Xn1 Setting/operation mode status Yn1 Setting/operation mode command
Xn2 Error flag Yn2 Error reset command
Xn3 Module ready flag Yn3 Reserved
Xn4 CH1 auto tuning status flag Yn4 CH1 auto tuning command
Xn5 CH2 auto tuning status flag Yn5 CH2 auto tuning command
Xn6 Reserved Yn6 Reserved
Xn7 Reserved Yn7 Reserved
Xn8 FeRAM write completion flag Yn8 FeRAM backup command
Xn9 Default value write completion flag Yn9 Default setting registration command
XnA FeRAM write failure flag YnA Reserved
XnB Setting change completion flag YnB Setting change command
XnC CH1 alert occurrence flag YnC CH1 forced PID control stop command
XnD CH2 alert occurrence flag YnD CH2 forced PID control stop command
XnE Reserved YnE Reserved
XnF Reserved YnF Reserved

POINT

We cannot guarantee the functions of the Q62HLC if any of the reserved areas is
turned on/off in a sequence program.
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3.4.2 Input signal functions

(1) Watchdog timer error flag (Xn0)
This signal turns on when the Q62HLC detects the watchdog timer error.

(2) Setting/operation mode status (Xn1)
This signal turns on in the operation mode and turns off in the setting mode.
The switching of modes is performed by the setting/operation mode command
(Yn1).
Do not change the set value during mode shift processing.

Yn1l OFF l\
Xn1  OFF Sl
Setting mode L Operation mode l Setting mode
T ) T
‘\ During mode ,,/‘

shift processing

(3) Error flag (Xn2)

(a) This signal turns on at the occurrence of write error to the buffer memory,
the hardware error occurrence, and the abnormal completion of auto tuning.
A write error occurs under any of the following conditions.
* When data is set to the reserved area.
* When a setting change made to the area write-enabled in the setting
mode only is made in the operation mode.
* When data outside the setting range is set.
* When data setting is changed during default setting registration.
At the occurrence of error, the error code and error occurrence factor of
the factor corresponding to the error code (buffer memory address: 0) are
stored. At the occurrence of error, the error code and error occurrence
factor of the factor corresponding to the error code (buffer memory
address: 0) are stored.
(b) By turning on the error reset directive (Yn2), the error flag (Xn2) is turned
off, and the error code is cleared.

Xn2  OFF /’|
Buffer memory
address: 0 00H J< Error code 00H

Yn2  OFF

N A
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(4) Module ready flag (Xn3)
(a) This signal turns on as soon as the Q62HLC is ready when the
programmable controller CPU is powered on or reset.

(b) Read/write of Q62HLC buffer memory data from the programmable
controller CPU is performed when the temperature control module ready flag
(Xn3) is on.

‘WriteI command X3

I UF I [
| o /)[(0 | L TOP HO H22 K100 K1

“>Used as buffer memory read/write interlock.

(c) When the module ready flag (Xn3) is turned off, confirm the status of the
watchdog timer error flag (Xn0).
When the watchdog timer error flag (Xn0) is on, operate referring to Section
8.6.

(5) Auto tuning status flag (Xn4, Xn5)
(a) This signal turns on when auto tuning of the corresponding channel is

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

(b) Auto tuning is executed using the auto tuning command (Yn4, Yn5).

(c) This signal turns "on" while auto tuning is being executed and turns "off"
automatically on completion of auto tuning.
At the abnormal completion of the auto tuning is being executed and turns
"off" automatically, confirm the error code to be stored in (buffer memory
address: 0).
Refer to Section 8.1 for error codes.

(6) FeRAM write completion flag (Xn8)
(a) This signal turns on after completion of write of buffer memory contents to
FeRAM which starts when the FeERAM backup command (Yn8) turns on.
After turning on Yn8, it takes more than ten seconds until Xn8 is on.

(b) When the FeERAM backup command (Yn8) turns off, the FERAM write
completion flag (Xn8) also turns off.

ON

Yn8 OFF };
ON
|
Xn8 OFF '\ R
XnAOFF

During write to FERAM R Completion of write to FeRAM
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(7) Default value write completion flag (Xn9)
(a) Turns on after completion of write of Q62HLC default values to buffer
memory which starts when the default setting registration command (Yn9)
turns on.

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

(c) Perform unused channel setting to unused channels after completion of
default value write.
If unused channel setting is not made to unused channels, the "ALM" LED

of the Q62HLC is lit.
ON

Yn9 OFF )
ON

S

Xn9 OFF '\
During write to buffer memory

e »> Default value write completion

(8) FeRAM write failure flag (XnA)
(a) This signal turns on at a failure of write of buffer memory contents to FeERAM
which starts when the FeERAM backup command (Yn8) turns on.
* OFF : Completion of write to FERAM
* ON : Failure of write to FERAM (Write could not be completed normally)

ON
Yn8 OFF u v
ON
XnA OFF 7 v
Xn8 OFF
During write \
to FeRAM , Error detection of write to FeRAM

(b) The FeERAM write failure flag (XnA) turns off at normal completion of write to
FeRAM.

(c) When the FeRAM write failure flag (XnA) has turned on, the FeERAM
contents are undefined.
Hence, powering on the programmable controller CPU again or resetting it
with the FeRAM write failure flag (XnA) on will make the buffer memory
contents undefined, causing the Q62HLC to operate with the default values.
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(9) Setting change completion flag (XnB)
(a) This signal turns on the setting change completion of reflection of buffer
memory settings on control which starts when the setting conversion
command (YnB) turns on.

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

ON

YnB OFF /-l\
ON

XnB OFF \’l

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

Channel Alert occurrence ON/OFF status Alert occurrence data buffer
flag memory address
1 XNnG OFF: Without alarm 54
occurrence
ON : With alarm
2 XnD occurrence 6

(b) When an alert occurs, the alert occurrence data is stored into alert definition
(buffer memory address: 5, 6) and the alert occurrence flag (XnC, XnD)

turns on.
ON
Alert occurrence flag OFF ]
(XnC)
Sgggsr:??ory 0 Detected alarm data
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3.4.3 Output signal functions

(1) Setting mode/operation mode command (Yn1)
(a) This signal sets the mode of the Q62HLC.
During the process of switching the modes, the set values cannot be
changed.
* OFF : Setting mode
* ON : Operation mode

(b) This signal is set to all 2 channels together.

(c) The following setting items may be changed only when Yn1 is off.
A write data error (error code 3) will occur if any of these items is changed in
the operation mode.
* Input range (Buffer memory address: 32, 64)
* Alert 1 to 4 mode setting (Buffer memory address: 192 to 195, 208 to 211)
+ Control data used for the program control, zone PID data, program pattern
data*1
*1: For details, refer to Section 3.2.12.

(d) Refer to Section 3.2.16 for the Q62HLC operation governed by ON/OFF of
the setting mode/operation mode command.

(2) Error reset command (Yn2)
Clears (RESET) the error code (buffer memory address: 0) and this signal turns
off the error flag (Xn2).

Xn2
Buffer memory 00 J< Error code 00+
address: 0

ON
Yn2 OFF v

(3) Auto tuning command (Yn4, Yn5)
(a) This signal is used to start auto tuning.
(b) Turning on the auto tuning command (Yn4, Yn5) starts auto tuning and
turns on the auto tuning status flag (Xn4, Xn5).
When auto tuning is completed, the auto tuning status flag (Xn4, Xn5) turns
off.

(c) Keep the auto tuning command (Yn4, Yn5) on while auto tuning is in
execution, and turn it off on completion of auto tuning.
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(d) Turning off the auto tuning command (Yn4, Yn5) during auto tuning
execution stops auto tuning.
When auto tuning is stopped, the PID constants in buffer memory do not
change.

Yn4, Yn5 _OFF 1 f,
A 4

Yn4, Yn5 OFF During auto tuning

POINT

When executing the auto tuning continuously, wait for more than 1 second after
turning off the first auto tuning command (Xn4, Xn5), and then turn on the second
auto tuning command (Xn4, Xn5).

(4) FeRAM backup command (Yn8)
(a) This signal is used to write buffer memory contents to FeERAM.
(b) Turning on the FERAM backup command (Yn8) writes buffer memory
contents to FeRAM.
1) The " FeRAM write completion flag (Xn8)" turns on at normal completion
of write.
2) If write to FeERAM is not completed normally, the " FERAM write failure
flag (XnA)" turns on.
If XnA has turned on, turn on the FeERAM backup command (Yn8) again

to write data to FeERAM.
ON

Yn8 OFF

ON
N
Xn8 OFF 7
ON Gl
XnA OFF
During write
to FeERAM Error of write to FERAM detected

(5) Default setting registration command (Yn9)

(a) This signal is used to return buffer memory contents to default values.
Turning on the default setting registration command (Yn9) writes the default
values of the Q62HLC to buffer memory and the default value write
completion flag (Xn9) turns on at its completion.

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

You cannot make default setting in the operation mode (Yn1: ON).
If the data setting is changed while writing the default setting, a write error

occurs.

ON

Yn9 OFF 9_
ON

N

Xn9 OFF '\
During write to buffer memory

Completion of write to default value
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(6) Setting change command (YnB)
(a) This signal is used to determine the following buffer memory (changeable
items at setting mode) contents as set values.
* Input range setting (buffer memory address: 32, 64)
* Alert 1 to 4 mode setting (buffer memory address: 192 to 195, 208 to 211)

+ Control data used for the program control, zone PID data, program pattern
data”

*1: For details, refer to Section 3.2.12.

(b) For the setting items indicated in (a), their set values are not reflected on the
Q62HLC operation if they are written to the corresponding buffer memory
addresses. To determine them as set values, this device must be turned on
after the values are written to buffer memory.

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

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

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

(7) Forced PID control stop command (YnC, YnD)
(a) This signal is used to stop the PID operation of the corresponding channel
forcibly.

(b) The operation status in which PID operation stops is governed by the stop
mode setting buffer memory (buffer memory address: 33, 65) setting. Refer
to section 3.2.16 for details of operation status.
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3.5 Buffer Memory

3.5.1 Buffer memory list

The following table shows the buffer memory list of the Q62HLC.
The area non-listed in the list is disabled. Do not write any data into the disabled

area.

Doing so may cause malfunction of programmable controller CPU.

MELSEC-Q

. Address ‘ Default Write condition *1
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 | cH2 mode
0(0H) Error code — 0 — — O
5(5H) 6(6 H) Alert definition — 0 — — O
9(9H) 10(AH) Measured value (PV) In accordance with input range
setting B B B O
13(DH) 14(EH) [ Manipulated value (MV) -50 to 1050 (X 0.1%) -50 — — @)
17(11H) 18(12H) [ Approach flag — 0 — — @)
25(19H) 26(1AH) | Set value monitor — 0 — — @)
29(1DH) Cold junction temperature 10 t0 100 (C) o o . o
measured value
30(1EH) Control mode monitor — 0 — — O
31(1FH) FeRAMs PID constant read/write . 0 . - o
completion flag
32(20H) 64(40H) | Input range 0to 22 0 — O —
33(21H) 65(41H) | Stop mode setting 0: Stop, 1: Monitor, 2: Warning 1 @) — —
34(221) 66(42H) | Set value (SV) setting Input range 0 @) — —
35(23H) 67(43H) | Proportional band (P) setting Thermocouples | 1 to full-scale
(°C) (0.1°C)
Micro voltage | 1 to 10000 100 o . o
(mV), voltage | (*<X0.1%)
(V), current
input (MA)
36(241) 68(44H) | Integral time (1) setting 0 to 32767 (<0.1s) 400 @) — —
37(25H) 69(45H) [ Derivative time (D) setting 0 to 32767 (<0.1s) 100 O — —
38(26H) 70(46H) | Alert set value 1
39(27H) 71(47H) | Alert set value 2 In accordance with alert mode 0 o - .
40(28H) 72(48H) | Alert set value 3 setting and input range setting
41(29H) 73(49H) | Alert set value 4
42(2AH) 74(4AH) | Upper output limiter setting -50 to 1050 (< 0.1%) 1050 @) — —
43(2BH) 75(4BH) | Lower output limiter setting -50 @) — —
44(2CH) 76(4CH) | Output variation limiter setting 0 to 1000 ( < 0.1%/s) 0 @) — —
45(2DH) 77(4DH) | Sensor compensation value -5000 to 5000 0 o - .
setting (%0.1°C, X0.01%)
46(2EH) 78(4EH) | AT differential gap 0 to 10000 (< 0.01s) 10 @) — —
47(2FH) 79(4FH) [ AT additional lag 0 to 1000 (*0.01s) 10 O — —
48(30H) 80(50H) [ Primary delay digital filter setting | 0 to 1000 ( < 0.1s) 0 @) — —
49(31H) 81(51H) [ Control response parameter 0: Slow, 1: Normal, 2: Fast 0 o o -
setting
50(32H) 82(52H) [ Control mode 0: Normal control
1: Manual control 1 0 o o -
2: Program control
3: Manual control 2

(To next page)

*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.

3-49




3 SPECIFICATIONS

MELSEC-Q

(From previous page)

Address

Write condition *1

. . . Default -
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 CH2 mode
Manual -50 to 1050
51(334) | 83(53H) |MAN output setting control 1 (X01%) | 0 o — —
Manual
0 to 4000
control 2
Thermocouples | 1 to 10000
(°C) (>0.1°C/min)
52(34H) | 84(54H) |Setting change rate limiter Micro voltage 0 e — —
(mV), voltage 0 to 1000
(V), current (€0.1%/min)
input (MA)
53(35H) 85(55H) | AT bias + full-scale 0 @) — —
54(36H) 86(56H) Forward/reverse action setting 0: Eomard action, 1: Reverse 1 o - .
action
55(37H) 87(57H) | Upper setting limiter 13720 @) — —
—— Input range
56(38H) 88(58H) [ Lower setting limiter -2000 @) — —
57(39H) 89(59H) [ Program control run/reset 0: RESET, 1: RUN 0 @) — —
50(3BH) 91(5BH) !_oop dlscon.nectlon detection 010 7200 (s) 80 o o -
judgement time
Loop disconnection detection 0 to full-scale
60(3CH) 92(5CH) dead band 0 O — —
61(3DH) 93(5DH) | Unused channel setting 0: Used, 1: Unused 0 @) — —
62(3EH) | 94(sEw) |- constantread commandfiom | o. vy 1. with command | 0 ® — —
FeRAM
Automatic backup setting after ) .
63(3FH) 95CFH) | Juto tuning of PID constants 0: OFF, 1: ON 0 O B B
Thermocouples | 0 to 1000
(C) (x0.1°C)
164(AdH) Alert dead band setting Micro voltage 5 e — —
(mV), voltage 0 to 1000
(V), current (>*0.01%)
input (MA)
165(A5H) Alert delay count 0 to 255 0 @) — —
Thermocouples 0to 100
(C) (x0.1°C)
. Micro voltage
167(A7H) Approach range setting (mV), volta:e 0t 100 1 @) — —
(V), current (*0.1%)
input (MA)
168(A8H) Approach soak time criteria 0 to 32767 (<0.1s) 0 @) — —
169(A9H) PID continuation flag 0:Stop, 1:Continue 0 @) — —
176(BOH) Cascade ON/OFF 0: OFF, 1: ON 0 @) — —
177(B1H) Cascade gain -10000 to 10000 (< 0.001) 1000 O — —
178(B2H) Cascade bias -1000 to 1000 (*<0.1%) 0 @) — —
179(B3H) Cascade monitor — — — — @)
192(C0H) | 208(DOH) | Mode setting of Alert 1
193(C1H) | 209(D1H) [ Mode sett!ng of Alert 2 0to 14 0 . o .
194(C2H) | 210(D2H) | Mode setting of Alert 3
195(C3H) | 211(D3H) | Mode setting of Alert 4

(To next page)

*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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(From previous page)

Address Default Write condition *1
Decimal (Hexadecimal Settings Range i
( ( ) 9 9 value Always Setting Disabled
CH1 CH2 mode
196(C4H) [ 212(D4H) | Scaling value — — — — O
197(C5 213(D5 Scali limit val 0 — —
(CoH) (DSH) G !ng rande upber .|m.| vaue Refer to Section 3.5.46 O
198(C6H) | 214(D6H) | Scaling range lower limit value 0 O — —
199(C7 215(D7 Scali idth limit val 0 — —
(C7H) (D7H) ca fng w! upper ‘|m‘| value 30768 to 32767 @)
200(C8H) | 216(D8H) | Scaling width lower limit value 0 @) — —
0: without d,
201(CoH) | 217(D9w) |Hold command without comman 0 o — —
1: hold
0: without d,
202(CAH) | 218(DAH) | Command advancing wrinout comman 0 o — —
1: advancing
256(100H) | 512(200H) [ Segment monitor — — — — O
257(101H) | 513(201H) [ Segment remaining time — — — — O
258(102H) | 514(202H) | Execution times monitor — — — — O
259(103H) | 515(203H) [ Pattern end output flag — — — — @)
260(104H) | 516(204H) | End status flag — — — — @)
261(105H) | 517(205H) | Wait status flag — — — — @)
262(106H) | 518(206H) [ Hold status flag — — — — @)
263(107H) | 519(207H) | Advancing completion flag — — — — @)
264(108H) | 520(208H) | Execution pattern monitor — — — — O
265(109H) | 521(209H) [ Zone PID monitor — — — — O
272(110H) | 528(210H) | Execution pattern 1t03 1 — O —
0: Zero starting
273(111H) | 529(211H) [ Start mode 1: PV starting 1 0 — O —
2: PV starting 2
0:0.01s, 1: 0.1s,
274(112 530(212H) [Ti I 0 — —
(112+) (2121) | Time scale 2:1s, 3: 1min ©
Input I limit t Input
275(113H) | 531(213H) | Zone 1 upper limit nputrange fowerimitfo | inputrange - o —
Zone 2 upper limit upper limit
Z 1 limit to Z Input
276(114H) | 532(214H) | Zone 2 upper limit one T upperimitio sone | fnputrange 1 o —
3 upper limit upper limit
Zone 2 limit to Z Input
277(115H) | 533(215H) | Zone 3 upper limit one 2 upperimitio cone | fnputrange 1 o —
4 upper limit upper limit
. Zone 3 upper limit to Zone | Input range
278(116H) | 534(216H) [ Zone 4 upper limit . o — O —
5 upper limit upper limit
. Zone 4 upper limit to Zone | Input range
279(117H) | 535(217H) [ Zone 5 upper limit . o — O —
6 upper limit upper limit
. Zone 5 upper limit to Zone | Input range
280(118H) | 536(218H) [ Zone 6 upper limit o L — O -
7 upper limit upper limit
. Zone 6 upper limit to Input | Input range
281(119H) | 537(219H) [ Zone 7 upper limit . o — O —
range upper limit upper limit

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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MELSEC-Q

(From previous page)

Address Default Write condition *1
Decimal (Hexadecimal Setti R i
(Decimal (Hexadecimal)) ettings ange value | Aiways Setting Disabled
CH1 CH2 mode
Thermocouple 1 to full-scale - o .
) (°C) (<0.1°C)
Proportional band (P)
282(11AH) | 538(21AH ) i 100
( ) ( ) setting Micro voltage 1 to 10000
(mV), voltage _ 0 _
(X0.1%)
Zone 1 (V), current (mA)
283(11BH) | 539(21BH) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
284(11CH) | 540(21CH) Derivative time (D) 1 4 1, 35767 (% 0.1s) 100 — o —
setting
285(11DH) | 541(21Dk) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale - o .
. (°c) (0.1°C)
286(11EH) | 542(21EH) Proportional band (P) "y oitage 100
setting 1 to 10000
(mV), voltage _ 0 _
(X0.1%)
Zone 2 (V), current (mA)
287(11FH) | 543(21FH) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
288(120H) | 544(220H) Derivative time (D) 1 4 1, 35767 (% 0.1s) 100 — o —
setting
289(121H) | 545(221H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale
. (°c) (%0.1°C)
Proportional band (P) -
290(122H) | 546(222H . 100 — —
( ) ( ) setting Micro voltage 1 t0 10000 O
(mV), voltage (%0.1%)
Zone 3 (V), current (mA) e
291(123H) | 547(223H) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
292(124+) | 548(224H) Derivative time (D) 1 4 1, 35767 (% 0.1s) 100 — o —
setting
293(125H) | 549(225H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale - o .
. (°c) (%0.1°C)
294(126H) | 550(226H) Proportional band (P) "y oltage 100
setting 1 to 10000
(mV), voltage — @) —
(X0.1%)
Zone 4 (V), current (mA)
295(127H) | 551(227H) Integral time (1) setting | 0 to 32767 (<0.1s) 400 — O —
296(128H) | 552(228H) Derivative time (D) 1 5 35767 (x0.1s) 100 — o —
setting
297(129H) | 553(229H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale - o .
. (°c) (%0.1°C)
298(12AH) | 554(22AH) Proportional band (P) "y oitage 100
setting 1 to 10000
(mV), voltage — @) —
(X0.1%)
Zone 5 (V), current (mA)
299(12BH) | 555(22BH) Integral time (1) setting | 0 to 32767 (<X0.1s) 400 — @) —
300(12CH) | 556(22CH) Derivative time (D) 1 o 35767 (x0.1s) 100 — o —
setting
301(12DH) | 557(22Dk) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter

(To next page)

*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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Address Default Write condition *1
Decimal (Hexadecimal Settings Range i
(Decimal (Hex imal)) d 9 value | Always Setting Disabled
CH1 CH2 mode
Thermocouple 1 to full-scale - o .
. c) (X0.1°C)
Proportional band (P)
302(12EH) | 558(22EH . i 100
( ) ( ) setting Micro voltage 1 to 10000
(mV), voltage — O —
(X0.1%)
Zone 6 (V), current (mA)
303(12FH) | 559(22FH) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
304(130H) | 560(230H) Derivative time (D) 1 4 1, 35767 (% 0.1s) 100 — o —
setting
305(131H) | 561(231H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale
Proportional band (P) () (X0.1%¢) _ 2 _
306(132H) | 562(232H) P Micro voltage 100
setting 1 to 10000
(mV), voltage — @) _
(X0.1%)
Zone 7 (V), current (mA)
307(133H) | 563(233H) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
308(134H) | 564(234H) Derivative time (D) 1 4, 35767 (% 0.1s) 100 — o —
setting
309(135H) | 565(235H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter
Thermocouple 1 to full-scale
. cc) (X0.1°C)
310(136+) | 566(236+) Proportional band () T icro voltage o | — | o | —
setting 1 to 10000
(mV), voltage
(X0.1%)
Zone 8 (V), current (mA)
311(137H) | 567(237H) Integral time (1) setting | 0 to 32767 ( <0.1s) 400 — O —
312(138H) | 568(238H) Derivative time (D) 1 4 1, 35767 (% 0.1s) 100 — o —
setting
313(139H) | 569(239H) Control response 0: Slow, 1: Normal, 2: Fast 0 — o —
parameter

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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Address Write condition *1
. ) ] Default -
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 CH2 mode
320(140H) | 576(240H) Final segment 1t0 16 16 — O —
321(141H) | 577(241K) Pattern link 0 to 3 (0: No link) 0 — @) —
322(142H) | 578(242H) Iteration 1 to 999 times, 1000: Endless 1 — O —
323(143H) | 579(243H) Output time of pattern end 2:;)5303(1)?115;; 0.01s, X0.1s, 0 — O —
324(144H) | 580(244H) Wait zone 0 to full-scale 0 — O —
325(145H) | 581(245H) Set value(SV) | Input range 0 — O —
326(1461) | 582(2461) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 1 | time X 1s, X 1min)
Zone PID 0 to 8 (0: Specifies zones
327(147+) | 583(247+) data No. including current set value) 0 B © T
328(148H) | 584(248H) Set value(SV) | Input range 0 — O —
Executing 0 to 30000 (> 0.01s, *<0.1s,
329(149H) | 585(249H) Segment 2 | time *1s, % 1min) 0 — O —
Zone PID 0 to 8 (0: Specifies zones
330(14AH) | 586(24AH) data No. including current set value) 0 B © T
331(14BH) | 587(24BH) Set value(SV) | Input range 0 — O —
332(14CH) | 588(24CH) i I?xecuting 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
S| Segment3 | time X 1s, X 1min)
333(14Dw) | 589(24Dn) ‘g Zone PID 0 to 8‘(0: Specifies zones 0 . o .
I data No. including current set value)
334(14EH) | 590(24EH) % Set value(SV) | Input range 0 — O —
335(14Fn) | 591(24FH) a Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment4 | time X 1s, X 1min)
336(1501) | 592(2501) Zone PID 0 to 8.(0: Specifies zones 0 . o .
data No. including current set value)
337(151H) | 593(251H) Set value(SV) | Input range 0 — O —
338(1521) | 594(2521) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment5 | time X 1s, X 1min)
Zone PID 0 to 8 (0: Specifies zones
339(153) | 595(253+) data No. including current set value) 0 B © T
340(154H) | 596(254H) Set value(SV) | Input range 0 — O —
341(155¢) | 597(255H) Executing 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
Segment6 | time X 1s, X 1min)
342(1561) | 598(256H) Zone PID 0 to 8‘(0: Specifies zones 0 _ o o
data No. including current set value)
343(157H) | 599(257H) Set value(SV) | Input range 0 — O —
344(1581) | 600(2581) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 7 | time X 1s, X 1min)
345(150) | 601(2591) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set
to "Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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Address . Default Write condition *1
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 CH2 mode
346(15AH) | 602(25AH) Set value(SV) | Input range 0 — O —
347(15BH) | 603(258H) Executing 0 to 30000 ( »%0.01s, X0.1s, 0 _ o .
Segment 8 | time x1s, X 1min)
348(15CH) | 604(25CH) Zone PID 0 to 8.(0: Specifies zones 0 _ o o
data No. including current set value)
349(15DH) | 605(25DH) Set value(SV) | Input range 0 — O —
350(15EH) | 606(25EH) I?xecuting 0 to 30000 ( % 0.01s, X0.1s, 0 _ o .
Segment9 | time X 1s, X 1min)
351(15FH) | 607(25FH) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)
352(160H) | 608(260H) Set value(SV) | Input range 0 — O —
353(161H) | 609(261H) Segment Executing 0 to 30000 ( <0.01s, *0.1s, 0 . o .
10 time X 1s, X 1min)
354(162+) | 610(262+) Zone PID 0 to 8.(0: Specifies zones 0 . o .
data No. including current set value)
355(163H) | 611(263 H) Set value(SV) | Input range 0 — O —
356(1641) | 612(2641) Segment Executing 0 to 30000 ( <0.01s, *0.1s, 0 . o .
11 time X 1s, X 1min)
357(165+) | 613(265H) Zone PID 0 to 8.(0: Specifies zones 0 _ o o
- data No. including current set value)
358(166H) | 614(266 H) g Set value(SV) | Input range 0 — O —
3590167+ | 15267H) | & Segment £xecuting Oxt?fofg(:n(ﬁ) 0.01s, <01, 0 _ o _
360(168H) | 616(268H) % Zone PID 0 to 8‘(0: Specifies zones 0 _ o o
& data No. including current set value)
361(169H) | 617(269H) Set value(SV) | Input range 0 — O —
362(16AH) | 618(26AH) Segment Executing 0 to 30000 ( <0.01s, *0.1s, 0 . o .
13 time X 1s, X 1min)
363(16BH) | 619(26BH) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)
364(16CH) | 620(26CH) Set value(SV) | Input range 0 — O —
365(16DH) | 621(26DH) Segment Executing 0 to 30000 ( <0.01s, *0.1s, 0 . o .
14 time X 1s, X 1min)
366(16EH) | 622(26EH) Zone PID 0 to 8.(0: Specifies zones 0 _ o o
data No. including current set value)
367(16FH) | 623(26FH) Set value(SV) | Input range 0 — O —
368(170H) | 624(270H) Segment Executing 0 to 30000 (> 0.01s, *<0.1s, 0 _ o o
15 time X 1s, X 1min)
369(171H) | 625271H) Zone PID 0 to 8‘(0: Specifies zones 0 _ o o
data No. including current set value)
370(172H) | 626(272H) Set value(SV) | Input range 0 — O —
371(173w) | 627(273H) ?ggment tEifeC“t'”g Oxt;’:()f??n(is 001s, 015, 0 — o —
37201741y | 628(274n) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)

(To next page)
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Address Write condition *1
. ) ] Default -
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 CH2 mode
384(180H) | 640(280H) Final segment 1t0 16 16 — O —
385(181H) | 641(281H) Pattern link 0 to 3 (0: No link) 0 — @) —
386(182H) | 642(282H) Iteration 1 to 999 times, 1000: Endless 1 — O —
387(183H) | 643(283H) Output time of pattern end 2:;)5303(1)?115;; 0.01s, X0.1s, 0 — O —
388(184H) | 644(284H) Wait zone 0 to full-scale 0 — O —
389(185H) | 645(285H) Set value(SV) | Input range 0 — O —
390(186+) | 646(2861) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 1 | time X 1s, X 1min)
Zone PID 0 to 8 (0: Specifies zones
391(187+) | 647(287+) data No. including current set value) 0 B © T
392(188H) | 648(288H) Set value(SV) | Input range 0 — O —
Executing 0 to 30000 (> 0.01s, *<0.1s,
393(189H) | 649(289H) Segment 2 | time *1s, % 1min) 0 — O -
Zone PID 0 to 8 (0: Specifies zones
394(18AH) | 650(28AH) data No. including current set value) 0 B © T
395(18BH) | 651(28BH) Set value(SV) | Input range 0 — O —
396(18CH) | 652(28CH) (: I?xecuting 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
S| Segment3 | time X 1s, X 1min)
397(18Dw) | 653(28DH) ‘g Zone PID 0 to 8‘(0: Specifies zones 0 . o .
I data No. including current set value)
398(18EH) | 654(28EH) % Set value(SV) | Input range 0 — O —
399(18FH) | 655(28FH) a Executing Oto 30000(.><0.01s, x0.1s, 0 . o .
Segment4 | time X 1s, X 1min)
400(190H) | 656(290H) Zone PID 0 to 8.(0: Specifies zones 0 . o .
data No. including current set value)
401(191H) | 657(291H) Set value(SV) | Input range 0 — O —
402(192+) | 658(292H) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment5 | time X 1s, X 1min)
403(193H) | 659(293H) Zone PID 0 to 8.(0: Specifies zones 0 _ o o
data No. including current set value)
404(194H) | 660(294H) Set value(SV) | Input range 0 — O —
405(195H) | 661(295H) Executing 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
Segment6 | time X 1s, X 1min)
406(196) | 662(296H) Zone PID 0 to 8‘(0: Specifies zones 0 _ o o
data No. including current set value)
407(197H) | 663(297H) Set value(SV) | Input range 0 — O —
408(198H) | 664(298H) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 7 | time X 1s, X 1min)
409(199H) | 665(299H) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set
to "Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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Address Default Write condition *1
i i Settings Range i
(Decimal (Hexadecimal)) Ing 9 value | Aways Setting Disabled
CH1 CH2 mode
410(19AH) | 666(29AH) Set value(SV) | Input range 0 — O —
411(198 667(298 Executing 0 to 30000 (> 0.01s, *<0.1s, 0 o
(19B+) (29Br) Segment 8 | time X 1s, ¥ 1min)
412(19C 668(29C Zone PID 0 to 8 (0: Specifies zones 0 o
(19CH) ( H) data No. including current set value)
413(19DH) | 669(29DH) Set value(SV) | Input range 0 — O —
414(19E 670(29E Executing 0 to 30000 (> 0.01s, *<0.1s, 0 o
(19E+) (29EH) Segment9 | time X 1s, X 1min)
415(19F 671(29F Zone PID 0 to 8 (0: Specifies zones 0 . o .
(19FH) (29F+) data No. including current set value)
416(1A0H) | 672(2A0H) Set value(SV) | Input range 0 — O —
417 s t Executing 0 to 30000 (*<0.01s, X0.1s,
(1A1H) | 673(2A1H) egmen . . 0 — O —
10 time X 1s, X 1min)
418(1A2 674(2A2 Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1A2+) (2A2+) data No. including current set value)
419(1A3H) | 675(2A3H) Set value(SV) [ Input range 0 — O —
420 s t Executing 0 to 30000 ( <0.01s, *0.1s,
(1A4H) | 676(2A4H) egmen . « A 0 — O —
11 time 1s, >X1min)
421(1A5 677(2A5 Zone PID 0 to 8 (0: Specifies zones 0 o
(1ASH) (2A5H) « data No. including current set value)
422(1A6H) | 678(2A6H) g Set value(SV) | Input range 0 — O —
5 E ti 0 to 30000 (*<0.01s, <0.1s,
423(1A7+) | 679(2A7H) | S| Segment | =Yt ° (*0.01s, >0.1s 0 — o) —
gl 12 time X 1s, X 1min)
424(1A8 680(2A8 g Zone PID 0 to 8 (0: Specifies zones 0 o
(1A8H) (2A8H) 09_ data No. including current set value)
425(1A9H) | 681(2A9H) Set value(SV) | Input range 0 — O —
Executing 0 to 30000 ( <0.01s, *0.1s,
426(1AAH) | 682(2AAH) Segment . . 0 — O —
13 time X 1s, X 1min)
497(1AB 683(2AB Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1ABH) ( H) data No. including current set value)
428(1ACH) | 684(2ACH) Set value(SV) | Input range 0 — O —
429 s t Executing 0 to 30000 ( <0.01s, *0.1s,
(1ADH) | 685(2ADH) egmen . « A 0 — O —
14 time 1s, >X1min)
430(1AE 686(2AE Zone PID 0 to 8 (0: Specifies zones 0 o
( H) ( H) data No. including current set value)
431(1AFH) | 687(2AFH) Set value(SV) | Input range 0 — O —
s t Executing 0 to 30000 (> 0.01s, *<0.1s,
432(1BOH) | 688(2B0OH) egmen . ) 0 — O —
15 time X 1s, X 1min)
433(1B1 689(2B1 Zone PID 0 to 8 (0: Specifies zones 0 o
(1B1H) (2B1H) data No. including current set value)
434(1B2H) | 690(2B2H) Set value(SV) | Input range 0 — O —
s t Executing 0 to 30000 (> 0.01s, *<0.1s,
435(1B3H) | 691(2B3H) egmen . . 0 — O —
16 time X 1s, X 1min)
436(1B4 692(2B4 Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1B4+) (2B4r) data No. including current set value)

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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Address Write condition *1
. ) ] Default -
(Decimal (Hexadecimal)) Settings Range value | Always Setting Disabled
CH1 CH2 mode
448(1C0H) | 704(2C0H) Final segment 1t0 16 16 — O —
449(1C1H) [ 705(2C1H) Pattern link 0 to 3 (0: No link) 0 — @) —
450(1C2H) | 706(2C2H) Iteration 1 to 999 times, 1000: Endless 1 — O —
451(1C3H) | 707(2C3H) Output time of pattern end 2<t$s30>?(1)?n(|$ pote 0s 0 - O —
452(1C4H) | 708(2C4H) Wait zone 0 to full-scale 0 — O —
453(1C5H) | 709(2C5H) Set value(SV) | Input range 0 — O —
454(106H) | 710(206H) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 1 | time X 1s, X 1min)
Zone PID 0 to 8 (0: Specifies zones
455(1C7w) | T11(2CTH) data No. including current set value) 0 B © T
456(1C8H) | 712(2C8H) Set value(SV) | Input range 0 — O —
Executing 0 to 30000 (> 0.01s, *<0.1s,
457(1C9H) | 713(2C9H) Segment 2 | time *1s, % 1min) 0 — O —
Zone PID 0 to 8 (0: Specifies zones
ASB(1CAH) | T14(2CAH) data No. including current set value) 0 B © T
459(1CBH) | 715(2CBH) Set value(SV) | Input range 0 — O —
460(1CCH) | 716(20CH) 2 I?xecuting 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
S| Segment3 | time X 1s, X 1min)
461(1CDH) | 717(2CDH) ‘g Zone PID 0 to 8‘(0: Specifies zones 0 . o .
I data No. including current set value)
462(1CER) | 718(2CEH) % Set value(SV) | Input range 0 — O —
463(1CFH) | 719(2CFh) a Executing Oto 30000(.><0.01s, x0.1s, 0 . o .
Segment4 | time X 1s, X 1min)
464(1D0H) | 720(2D0H) Zone PID 0 to 8.(0: Specifies zones 0 . o .
data No. including current set value)
465(1D1H) | 721(2D1H) Set value(SV) | Input range 0 — O —
466(1D2+) | 722(2D2+) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment5 | time X 1s, X 1min)
Zone PID 0 to 8 (0: Specifies zones
467(1D3n) | 723(2D31) data No. including current set value) 0 B © T
468(1D4H) | 724(2D4H) Set value(SV) | Input range 0 — O —
469(1D5H) | 725(2D5H) Executing 0 to 30000 ( »%0.01s, X0.1s, 0 _ o o
Segment6 | time X 1s, X 1min)
470(1D6H) | 726(2D6H) Zone PID 0 to 8‘(0: Specifies zones 0 _ o o
data No. including current set value)
471(1D7H) | 727(2D7H) Set value(SV) | Input range 0 — O —
472(1D8H) | 728(2D8H) Executing 0 to 30000 ( x0.01s, X0.1s, 0 . o .
Segment 7 | time X 1s, X 1min)
473(1D9H) | 729(2D9H) Zone PID 0 to 8‘(0: Specifies zones 0 . o .
data No. including current set value)

(To next page)
*1: Reading is always available regardless of the write conditions. The item of which write condition is set
to "Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.
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(From previous page)

Address Default Write condition *1
i i Settings Range i
(Decimal (Hexadecimal)) Ing 9 value | Aways Setting Disabled
CH1 CH2 mode
474(1DAR) | 730(2DAH) Set value(SV) | Input range 0 — O —
475(1DB 731(2DB Executing 0 to 30000 (> 0.01s, *<0.1s, 0 o
(1DBH) | 731(2DBH) Segment 8 | time x 1s, > 1min)
476(1DC 732(2DC Zone PID 0 to 8 (0: Specifies zones 0 o
( H) ( H) data No. including current set value)
477(1DDH) | 733(2DDH) Set value(SV) | Input range 0 — O —
478(1DE 734(2DE Executing 0 to 30000 (> 0.01s, *<0.1s, 0 o
(1DE+) (2DEH) Segment9 | time X 1s, X 1min)
479(1DF 735(2DF Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1DF+) ( H) data No. including current set value)
480(1EO0H) | 736(2E0H) Set value(SV) | Input range 0 — O —
481 s t Executing 0 to 30000 (*<0.01s, X0.1s,
(1E1H) | 737(2E1H) egmen . . 0 — O —
10 time X 1s, X 1min)
482(1E2 738(2E2 Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1E2x) (2E2H) data No. including current set value)
483(1E3H) [ 739(2E3H) Set value(SV) [ Input range 0 — O —
484 s t Executing 0 to 30000 ( <0.01s, *0.1s,
(1E4H) | 740(2E4H) egmen . « < {mi 0 — O —
11 time 1s, >X1min)
485(1E5 741(2E5 Zone PID 0 to 8 (0: Specifies zones 0 o
(1E5H) (2ESH) ™ data No. including current set value)
486(1E6H) | 742(2E6H) g Set value(SV) | Input range 0 — O —
5 E ti 0 to 30000 (*<0.01s, <0.1s,
487(1E7H) | 743(2E7H) | S| Segment | =Y ° (*0.01s, >0.1s 0 — o) —
gl 12 time X 1s, X 1min)
488(1E8 744(2E8 g Zone PID 0 to 8 (0: Specifies zones 0 o
(1E8H) (2E8H) 09_ data No. including current set value)
489(1E9H) | 745(2E9H) Set value(SV) | Input range 0 — O —
490 s t Executing 0 to 30000 ( <0.01s, *0.1s,
(1EAR) | 746(2EAH) egmen . . 0 — O —
13 time X 1s, X 1min)
491(1EB 747(2EB Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1EBH) ( H) data No. including current set value)
492(1ECH) | 748(2ECH) Set value(SV) | Input range 0 — O —
493 s t Executing 0 to 30000 ( <0.01s, *0.1s,
(1EDH) | 749(2EDH) egmen . « <{mi 0 — O —
14 time 1s, >X1min)
494(1EE 750(2EE Zone PID 0 to 8 (0: Specifies zones 0 o
( H) ( H) data No. including current set value)
495(1EFH) | 751(2EFH) Set value(SV) | Input range 0 — O —
s t Executing 0 to 30000 (> 0.01s, *<0.1s,
496(1FOH) | 752(2FO0H) egmen . . 0 — O —
15 time X 1s, X 1min)
497(1F1 753(2F1 Zone PID 0 to 8 (0: Specifies zones 0 o
(1F1H) (2F1H) data No. including current set value)
498(1F2H) | 754(2F2H) Set value(SV) | Input range 0 — O —
s t Executing 0 to 30000 (> 0.01s, *<0.1s,
499(1F3H) | 755(2F3H) egmen . . 0 — O —
16 time X 1s, X 1min)
500(1F4 756(2F4 Zone PID 0 to 8 (0: Specifies zones 0 . o .
(1F4+) (2F4n) data No. including current set value)

*1: Reading is always available regardless of the write conditions. The item of which write condition is set to
"Setting mode" is changeable on setting mode only. Note that changing items during the operation
mode causes a write data error. In addition, it is necessary to turn on the setting change command
(YnB) for changing the setting.




3 SPECIFICATIONS

MELSEC-Q

3.5.2 Error code (buffer memory address 0: Un\GO0)

Error code is stored when an error of Q62HLC occurs.
When checking the error code on the system monitor of GX Developer, monitor with
hexadecimal. The numeric value at the last digit shows the error code.

b15 ~ b4 b2 ~ b0

ol [ LTI T T TT]

L
( Error code

» Error occurrence address

(1)  When data is written from the programmable controller CPU, the Q62HLC
checks:
* Whether write data range is proper or not

(2) The following processings are performed at error occurrence.
* Error code is stored (refer to Section 8.1).
» The buffer memory address is stored in the error occurrence factor, when a
write data error occurs.
The factor code is stored in the error occurrence factor for AT error
completion or hardware error.
« Error flag (Xn2) is ON.
(3) If more than one error has occurred, the error code and error occurrence
address of the error having the highest priority are stored. (Refer to Section 8.1.)
(4) Referto Section 8.1 for error resetting.
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3.5.3 Alert definition (buffer memory address 5, 6: Un\G5, Un\G6)
(1) The bit associated with the alert detected on the corresponding channel turns to
l|1 ll-
When the cause of the detected alert is removed, the corresponding bit turns to

"0".
Assnoucrfg: bit Alert definition

b0 PV rose above the upper limit* of the preset input range.
b1 PV fell below the upper limit* of the preset input range.

b2 to b7 Unused
b8 Alert 1 turned on.
b9 Alert 2 turned on.
b10 Alert 3 turned on.
b11 Alert 4 turned on.
b12 Unused
b13 Loop disconnection was detected.
b14 Unused
b15 Unused

(2) When each alert detects errors during control, the control is continued. Output
does not turn OFF.

3.5.4 Measured value (PV value) (buffer memory address 9,10: Un\G9, Un\G10)

(1) Stores the Q62HLC-detected value on which the following processings have
been performed:
* Linearization
» Sensor compensation

(2) This flag checks whether the measured value (PV) is within approach band.

(3) This flag turns to "1" when the measured value (PV) is within approach band.
Setting the soak time criteria (buffer memory address:168) will cause this flag to
turn to "1" when the measured value remains within approach band for the set
time.

3.5.5 Manipulated value (MV value) (buffer memory address 13, 14: Un\G13, Un\G14)

(1) The result of PID operations, which are performed based on the measured
value, is stored.

(2) The value stored is in the range -50 to 1050 (-5.0% to 105.0%).

(3) The manipulated value is % to full-scale (16mA) of output range (4 to 20mA).
0% outputs 4mA, 50% outputs 12mA and 100% outputs 20 mA.
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3.5.6 Approach flag (buffer memory address 17, 18: Un\G17, Un\G18)
(1) This flag checks if the measured value (PV) is within approach band.

(2) When the measured value (PV) is within approach band, the flag is "1".
Also, when the soak time (buffer memory address: 168) is set and the
measured value (PV) stays within approach band in the set time only, the flag is
ll1 Il.

3.5.7 Set value (SV value) monitor (buffer memory address 25, 26: Un\G25, Un\G26)

(1)  The current value of set value monitor is stored.
The transitional change of set value during the program control is monitored
when setting the setting change rate limiter (buffer memory address: 52, 84).

3.5.8 Cold junction temperature measured value (buffer memory address 29: Un\G29)

(1) The measured temperature of cold junction temperature compensation resistor
mounted on Q62HLC is stored.
The value to be stored is in the range of —10 to 100 (-10 to 100°C).

3.5.9 Control mode monitor (buffer memory address 30: Un\G30)

(1)  When control mode, the switching value of control mode is stored after the
completion of shifting.
The value is configured with data of each channel 4 bits and stored in the lower
8 bits of buffer memory address 30.
The value of channel 1 is stored in 0 to 3 bits, and the value of channel 2 is

stored in 4 to 7 bits.
b15 ~ b8 b7 ~ b4 b3 ~ b0

=== L L]

1 \L’Cm value

- CH2 value

.

(2) The following describes the values to be stored.

Control mode Stored value
Normal control mode 0
Manual control mode 1
Program control mode 2
Manual control mode 3

(3) Setthe manipulated value (MV) in manual control mode 1 and manual control
mode 2 after checking that the stored value is changed to 1 or 3.
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3.5.10 FeRAMs PID constant read/write completion flag (buffer memory address 31:
Un\G31)

(1) This flag indicates a normal completion or failure of the following functions.
* FeERAMs PID constant read command (buffer memory address: 62, 94)
» Automatic backup setting after auto tuning of PID constants (buffer memory
address: 63, 95)
The following table indicates the definitions of the bits.

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

(2) The following chart shows the ON/OFF timings of this flag relative to the
FeRAMSs PID constant read command (buffer memory address: 62, 94). (For
channel 1)

Buff

address 62 0K 0 A Xo KA >§\°

Buffer memory i L ) M \

address 31:b0 (

Buffer memory \ k‘ \4\
address 31:b8 \ \

Read completion Read failure Read completion
The read failure flag (b8, b9) turns off on normal completion of read on the
corresponding channel.
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Buffer memory
address 63

Buffer memory
address 31:b4

Buffer memory
address 31:b12
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(3) The following chart shows the ON/OFF timings of this flag relative to the
automatic backup setting after auto tuning of PID constants.
(For channel 1)

ON
OFF | |

o X1 X0 X K\

Auto tuning completion Auto tuning completion
(Write failure) (Normal completion of write)

Browsing this flag on completion of auto tuning allows you to check whether
automatic backup was completed normally or failed.

The write failure flag (b12, b13) turns off on normal completion of write on the
corresponding channel.

After checking the write flag, always set 0 (OFF) to the automatic backup setting
after auto tuning of PID constants (buffer memory address: 63, 95).
If auto tuning is executed while 1 (ON) is set, even if internal processing of auto
tuning is completed and PID constant is stored, the auto tuning status flag (Xn4,
Xn5) does not turn OFF and auto tuning is not completed normally.
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3.5.11 Input range (buffer memory address 32, 64: Un\G32, Un\G64)

(1) Set the input range setting value according to the sensor and measuring range
used. The following table indicates the types and input range settings of input
sensor connected to the Q62HLC.

Input Input range Setting range
K -200 to 1372°C 0 (default value)
J -200 to 1200°C 1
T -200 to 400°C 2
S -50 to 1768°C 3
R -50 to 1768°C 4
Thermocouples N 0 to 1300°C 5
E -200 to 1000°C 6
B 0 to 1800°C 7
PLII 0to 1390°C 8
Wﬁ’?ﬁé 0 to 2300°C 9
0 to 10mV 10
Micro voltage 0 to 100mV "
-10 to 10mV 12
-100 to 100mV 13
0to 1V 14
1to 5V 15
0to 5V 16
Voltage 0to 10V 17
-1t0 1V 18
-5to 5V 19
-10 to 10V 20
Current 4 to 20mA 21
0 to 20mA 22

(2) Be sure to set the input range in the setting mode (Yn1: OFF).
To determine the set value change, you must turn on the setting change
command (YnB).

(3) After the input range setting is changed, the measured value (PV) (buffer
memory address: 32, 64) turns to "0" for about 5 seconds and then the control is

resumed.
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(4) As setting range of the following setting items is changed by changing the input
range, the previous setting value may be out of the setting range after changing
the input range.
In this case, the setting items which have been out of the setting range detect a
write data error. Changing of the input range should be executed after having
set the value of the following items within the input range.
* Set value (SV) setting (buffer memory address: 34, 66)
* Proportional band (P) setting (buffer memory address: 35, 67)
* Alert set value 1 to 4 (buffer memory address: 38 to 41, 70 to 73)
* AT bias (buffer memory address: 53, 85)
» Upper limit setting limiter (buffer memory address: 55, 87)
* Lower limit setting limiter (buffer memory address: 56, 88)
* Loop disconnection detection dead band (buffer memory address: 60, 92)
* Scaling range upper limit value (buffer memory address: 197, 213)
« Scaling range lower limit value (buffer memory address: 198, 214)
« Zone 1 to 8 proportional band (P) setting '
» Segment 1 to 16 set value (SV) setting*2
*1: Set by buffer memory address: 282 to 313, 538 to 569. (Refer to Section
3.5.1)
*2: Set by buffer memory address: 320 to 372, 576 to 628, 384 to 436, 640 to
692, 448 to 500, 704 to 756. (Refer to Section 3.5.1)
(Example) When changing the input range from thermocouple K to J at the set
value (SV) 1300°C.
Thermocouple Write data error
K As the set value (1300°C) is within the input range (-200 to 1372°C), a
write data error is not detected.
J As the set value (1300°C) is outside the input range (-200 to 1200°C), a

write data error is detected.
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3.5.12 Stop mode setting (buffer memory address 33, 65: Un\G33, Un\G65)

(1) Set the mode when the PID operation is stopped
by the forced PID control stop command (YnC, YnD).

The default value is set to "monitor".

MELSEC-Q

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

O: Executed

Operation
Setting mode | Set value PID Temperature Alert
operation judgment judgment
Stop 0 X X X
Monitor 1 X O X
Alert 2 X O ©)

X: Not executed

Operation is governed by the unused channel setting, setting/operation mode
status setting, PID continuation flag, PID control forced stop command and
CPU error stop-time control output setting. (Refer to Section 3.2.16.)

(a) Measured value judgment: Measured value checks whether it is within the
input range setting.
(b) Alert judgment: Alert checks 1 to 4 are made.

POINT

The default value (initial value) of the stop mode is set to "monitor".
Hence, the channel without a temperature sensor connected results in a sensor
input disconnection and the "ALM" LED is flicker.
For the channel to which a temperature sensor is not connected, set "1 (unused)"
to the unused channel setting (buffer memory address: 61, 93).

3.5.13 Set value (SV) setting (buffer memory address 34, 66: Un\G34, Un\G66)

(1)
()

@)

Sets the set value of PID operation.

The setting range is within the input range specified in the input range setting
(refer to Section 3.1.1 (1), 3.5.11).

Setting a value outside the setting range will result in a write error, turn on the
error flag (Xn2), and store the error code (4) to address 0 of the buffer memory.
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3.5.14 PID constant setting
(buffer memory address 35 to 37, 67 to 69: Un\G35 to Un\G37, Un\G67 to Un\G69)
(1) Sets the proportional band (P), integral time (I) and derivative time (D) with
normal control for performing PID operation.
(2) For thermocouple input, set with temperature. For micro voltage, voltage and
current, set with % for full-scale.

(3) As the proportional band (P), integral time (1) and derivative time (D), set values
within the following ranges.

(a) For PI control, set the derivative time to "0".
(b) For PD control, set the integral time to "0".
(c) For P control, set the derivative time and the integral time to "0".

Addresses Default .
Item Setting range
CH1 CH2 value
Thermocouple 1 to full scale
Proportional P (x0.1°C)
. 35 67 100 -
band (P) setting Micro voltage, 1 to 10000
voltage, current (0.1 to 1000.0%)
Integral time () | 54 68 | 400 0 to 32767(0.0 to 3276.7s)
setting
Derivative time | 47 69 | 100 0 to 32767(0.0 to 3276.7s)
(D) setting

3.5.15 Alert setting value 1 to 4
(buffer memory address 38 to 41, 70 to 73: Un\G38 to Un\G41, Un\G70 to Un\G73)

(1) Sets conditions to turn on alerts from 1 to 4.
(2) The setting value depends on alert type.
Before making this setting, refer to Section 3.2.10.
1) Input alert (upper limit input alert, lower limit input alert)
Setting value----Process value (PV)
2) Deviation alert (upper limit deviation alert, lower limit deviation alert)
Setting value----Deviation [Process value (PV) — Set value (SV)]
3) Deviation alert (upper/lower limit deviation alert, within-range alert)
Setting value----Absolute value of deviation [Process value (PV) — Set
value (SV)]'
*1 A value less than 0 cannot be set to the Alert set value 1 to 4.

(3) The alert mode used in the alert 1 to 4 is set by mode setting of the alert 1 to 4
(buffer memory address: 192 to 195, 208 to 211).

(4) When setting a value out of the setting range or setting a value other than 0 as
alert setting value when the alert is not used ("0" is set in the alert mode setting),
a write error occurs, the error flag (Xn2) is turned on, and then the error code "4"
is stored in error code (buffer memory address: 0).
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3.5.16 Upper/lower output limiter
(buffer memory address 42, 43, 74, 75: Un\G42, Un\G43, Un\G74, Un\G75)

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

(2) The setting range is -50 to 1050 (-5.0% to 105.0%).
Make setting so that the (lower output limiter value) is less than the (upper output
limiter value).

(3) The current value output, when output is off (PID control stop), depends on the
lower output limiter

Setting value Current value
1 to upper output limiter value 4mA
-50t0 0 3.2 to 4 mA (depending on setting value)
-32768 to -51 Near OmA

3.5.17 Output variation limiter (buffer memory address 44, 76: Un\G44, Un\G76)

(1) This function controls a sudden change in the manipulated value.

Set the variation of the manipulated value per second.
Mainpulated value (MV)

A

Mainpulated value (MV)2

Mainpulated value (MV)1

i
1 1 sec.

(2) The setting range is 0 to 1000 (0.1 to 100.0%).
For example, when the output variation limiter is set to 10 (1.0%), the output
variation will be 1% per second at a sudden manipulated value change of 50%,
and it will take 50 seconds until the output value changes to 50% actually.

(3) Setting default value of 0 the output variation limiter function.

3.5.18 Sensor compensation value setting (buffer memory address 45, 77: Un\G45,
Un\G77)

(1) Sets the compensation value used when there is a difference between the
measure temperature and the actual temperature due to measured temperature
conditions, etc. (Refer to Section 3.2.5.)

(2) Set the value within the range of -5000 to 5000 (-500.0 to 500.0 °C) for
thermocouple input.
For micro voltage, voltage and current input, set -5000 to 5000 (-50.00 to 50.00
%) for full-scale of the set input range.
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3.5.19 AT differential gap (buffer memory address 46, 78: Un\G46, Un\G78)

(1) Set the waiting time needed for next switching of output ON/OFF status from the
previous switching at auto tuning.

(2) The setting range is 0 to 10000 (0.00 to 100.00s).

(3) The target of setting value for standard mode is 10 (0.1s), for fast response
mode is 1 (0.01s).

A

Measured value

Measured
< value (PV)

Setvalue (SV) |- K N\ A e N\

Output 4 \‘ \\:___* \4!;

AT difference gap

3.5.20 AT additional lag (buffer memory address 47, 79: Un\G47, Un\G79)

(1) Set the waiting time for switching the output ON/OFF status after the measured
value (PV) has passed the set value (SV) at auto tuning.

(2) The setting range is 0 to 1000 (0.00 to 10.00s).

(3) The target of setting value for standard mode is 10 (0.1s), for fast response
mode is 1 (0.01s).

Measured valueA

Measured value
< PY)
Setvalue (SV) A frmmmm s

Output

AT additional lag
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3.5.21 Primary delay digital filter setting (buffer memory address 48, 80: Un\G48, Un\G80)

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

Process value

Process value

(2) As the primary delay digital filter setting (filter setting time), specify the time for
the PV value to change 63.3%.
When setting 0, the primary delay digital filter turns OFF.

A
Process value

Control PV value?

63.3%

>t

Primary delay digital filter setting
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3.5.22 Control response parameter (buffer memory address 49, 81: Un\G49, Un\G81)

(1) The control response parameter is used to set the response to a PID control set
value (SV) change in any of three levels (fast, normal and slow).
(a) Fast :setsO.
Choose this level to give faster response to a set value change.
Note that the setting of "Fast" will increase overshooting.

(b) Slow :sets 1.
Choose this level to suppress the overshooting of a set value
change. Note that this will increase the settling time.

(c) Normal: sets 2.
Provides the intermediate characteristic between "Fast" and

> Time

"Slow".
Process value (PV)
* Fast
/ ‘})rmal
Set value (SV) 2P - -- - /\\/>
Change
Slow

Set value (SV) 1P ‘

|

Set value (SV) change point
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3.5.23 Control mode (buffer memory address 50, 82: Un\G50, Un\G82)

(1) This setting selects a mode for the normal control mode, manual control mode
and program control mode.
* Normal control mode s sets 0.
The manipulated value calculated in PID
operations is used for the control output. The set
value (SV) is changed manually.
» Manual control mode 1 : sets 1.*1
The manipulated value written in MAN output
setting (buffer memory address: 51, 83) is used
for the control output. *1
* Program control mode : sets 2.
The control is performed changing the set values
automatically, following the set program pattern.
The manipulated value calculated in PID
operations is used for the control output.
* Manual control mode 2 : sets 3. *1
The manipulated value written in MAN output
setting (buffer memory address: 51, 83) is used
for the control output. *1
*1: The manual control modes 1 and 2 have different setting ranges and
settings for the MAN output setting. (Refer to Section 3.2.24)

(2) The mode switching completion can be confirmed with the control mode monitor
(buffer memory address: 30).

(3) When switching normal control/program control to manual control, the
manipulated value calculated in PID operations is transferred to the MAN output
setting (buffer memory address: 51, 83) to prevent a sudden change of the
manipulated value. (Bumpless switching)

After completing the manual control switching, the value of the control mode
(buffer memory address: 30) is updated.

The manipulated value of manual control mode 1 and 2 should be set after
confirming the control mode value.

(4) Select "Normal control mode" at auto tuning execution.
If other mode is selected, auto tuning is not executed.
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3.5.24 MAN output setting (buffer memory address 51, 83: Un\G51, Un\G83)

(1) This area is used to set the manipulated value in the manual control mode.

(2) MAN output setting is valid for the manual control mode 1 and 2 only.
The changed setting value is not output in the normal control mode and the
program control mode even if the setting value has been changed, as the system
overwrites it with the manipulated value calculated in PID operations.

(3) The manual control modes 1 and 2 have different setting ranges and settings for
the MAN output setting.

Mode Setting range Settings

Set the manipulated value for

Manual mode1 -50 to 1050 (-5.0 to 105.0%) *1 o

manual control with %.

Set the analog output for using the
Manual mode2 0 to 4000 *2 simplified analog I/O function with

digital value.

*1:-50 to 0 is output as 3.2 to 4 mA, and 1000 to 1050 as 20 to 20.8 mA. Set the
value within -32768 to -51 to turn off the output. In this case, the output is near
OmA.

*2: Set the value within -32768 to -1 to turn off the output. In this case, the output is
near OmA.

3.5.25 Setting change rate limiter (buffer memory address 52, 84: Un\G52, Un\G84)

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

Process value (PV)
A

Setvalue (SV) 27"~

Setting change rate limiter

Set value (SV) 1

v
—_

1 minute

» ‘&
L I

(2) For thermocouple input, set with temperature.
For micro voltage, voltage and current, set with % for full-scale.
The following shows the setting range.

Input Setting S
Thermocouples 0 to 10000 (0.0 to 1000.0°C /min)
Micro voltage/ Voltage/ Current 0 to 1000 (0 to 100.0%/min)
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3.5.26 AT bias (buffer memory address 53, 85: Un\G53, Un\G85)

(1) The auto tuning decides each PID constant by executing the ON/OFF operation
of control output and hunching the measured value.
Set the AT bias, if the overshoot of this hunching is not suitable for the control
target.

(2) This setting is made to perform auto tuning centering on a shifted point (AT
point).
Make this setting when shifting the point of the set value (SV) for auto tuning.
(3) Set the range which has minimal PID operation fluctuations and will not affect
the control results.
Otherwise, exact PID constants may not be provided depending on the object to
be controlled.

[Setting of AT bias on negative side (for reverse action)]

Process value (PV)
A

Set value (SV) l
AT bias
AT point (- \FX\-F/\HFf""""""""""""""""- -

(4) The setting range is = full-scale.

3.5.27 Forward/reverse action setting (buffer memory address 54, 86: Un\G54, Un\G86)

(1) Sets whether each channel of the Q62HLC will be used for forward or reverse
action.
* Forward action (cooling control): 0
* Reverse action (heating control): 1
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3.5.28 Upper/lower setting limiter
(buffer memory address 55, 56, 87, 88: Un\G55, Un\G56, Un\G87, Un\G88)

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

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

Make setting so that the (lower output limiter value) is less than the (upper output
limiter value).

Lower limit value Upper limit value

Input range lower limit Input range upper limit

SV setting range

(3) When the setting value is wrong, a write error occurs, the error flag (Xn2) turns
on, and then the error code is stored in the error code (buffer memory address:

0).
Error code Description
4 A value out of the setting range is set.
5 The setting value is within (lower setting limiter value) = (upper setting limiter
value).

3.5.29 Program control RUN/RESET (buffer memory address 57, 89: Un\G57, Un\G89)

(1) Sets the program control to RUN or RESET.
* Reset : sets 0.
The program control is stopped. The measured value judgment is
only executed when control stops and the output is turned OFF
when the pattern end output is executed.
* RUN :sets 1.
The program control is executed.

(2) When a mode other than the program control mode is switched to the program

control mode at "RUN" status, the program control starts immediately after
switching the control mode.
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3.5.30 Loop disconnection detection judgment time
(buffer memory address 59, 91: Un\G59, Un\G91)

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

No temperature change of greater than 2°C for thermocouple input and greater
than 0.2% of full-scale for micro voltage, voltage and current within the loop
disconnection detection judgment time is judged as a loop disconnection.

(2) As the loop disconnection detection judgment time, set a value longer than the
time taken to vary the temperature 2°C (2°F) or that of 0.2%.

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

(4) The setting range is 0 to 7200 (0 to 7200s)

POINT

If loop disconnection alert occurs frequently despite the normal operation of sensor
and external operation device, confirm whether the capacity of external operation
device (heater, cooling fan, etc) is enough.

If they are deficient, make the setting value of loop disconnection detection
judgment time longer than time required for varying 2°C or 0.2% with manipulated
value 100%.

3.5.31 Loop disconnection detection dead band
(buffer memory address 60, 92: Un\G60, Un\G92)

(1) To prevent the false alarm of loop disconnection detection, set the non-alarm
area (width where loop disconnection will not be detected) around the set value.
(2) The setting range is = full-scale

Process value (PV)
A

Loop disconnection detection
dead band setting

Non-alarm area

Set value (SV) }

» Time




3 SPECIFICATIONS

MELSEC-Q

3.5.32 Unused channel setting (buffer memory address 61, 93: Un\G61, Un\G93)

(1) This setting is used for making unused channels where the PID control will not

()

@)

be performed and sensors will not be connected.
* Used : sets O (default value).
*Unused :sets1.

For the channels set as unused, the ALM LED will not be flicker even if a sensor
is not connected.

Making default setting registration (Yn9: ON) turns the unused channel setting
into the default value (used).

When there are channels where the PID control is not performed and sensors
are not connected, make unused channel setting again after the completion of
default setting registration.

3.5.33 FeERAMSs PID constant read command
(buffer memory address 62, 94: Un\G62, Un\G94)

(1)

This command reads PID constants from FeRAM to buffer memory.
Set this command to "1" (With command) to read FeRAM values to the following
buffer memory addresses.

Buffer memory address name Addresses
CH1 CH2
Proportional band (P) setting 35 67
Integral time (1) setting 36 68
Derivative time (D) setting 37 69
Loop disconnection detection judgment time 59 91

()

@)

(4)

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

If you want to change afterwards the items set in the initial setting of GX
Configurator-TC at Q62HLC startup, reading from FeRAM with this command
can correspond to it.

When this command is set to "1" (With command), do not perform a set value
change, FERAM backup and default setting registration.

When executing auto tuning, set 0 (Without command) to this command. If auto
tuning is executed while setting 1 (With command) to the command, even if
internal processing of auto tuning is completed and PID constant is stored, the
auto tuning status flag (Xn4, Xn5) does not turn OFF and auto tuning is not
completed.
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3.5.34 Automatic backup setting after auto tuning of PID constants
(buffer memory address 63, 95: Un\G63, Un\G95)

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

Buffer memory address name Addresses
CH1 CH2
Proportional band (P) setting 35 67
Integral time (1) setting 36 68
Derivative time (D) setting 37 69
!_oop d|scqnnect|on detection 59 91
judgment time

Auto tuning status flag (Xn4, Xn5) turns off at the completion of auto tuning.
Write "0" in this setting with OFF of auto tuning status flag (Xn4, Xn5).

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

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

3.5.35 Alert dead band setting (buffer memory address 164: Un\G164)

(1) Sets the dead band for alerts. Refer to Section 3.2.10 for details.
(2) For thermocouple input, set with 0 to 1000 (0.0 to 100.0°C).

For micro voltage, voltage and current input, set with 0 to 1000 (0.00 to 10.00%)
for full-scale of the input range.

3.5.36 Alert delay count (buffer memory address 165: Un\G165)

(1) Sets the sampling count for judging an alert.
When the number of alert delay times has been set, the system is placed in an
alert status if the sampling count remains within the alert range between when
the process value (PV) has fallen within the alert range and when the sampling
count reaches or exceeds the number of alert delay times.
Refer to Section 3.2.10 for details.

(2) The setting range is 0 to 255 (0 to 255 times).
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3.5.37 Approach range setting (buffer memory address 167: Un\G167)

(1) Sets the rise/fall values for thermocouple, the rise/fall % of full-scale for micro
voltage, voltage and current, at which a rise will be judged as completed, relative
to the set value.

Measured value (PV)

Completed range (+) f==77777 77777777 7o T

Set value (SV) P Approach range

Completed range (-) [===========-==--=--=--=--——o—-oom-e-

> Time

(2) For thermocouple input, set with 0 to 100(0.0 to 10.0°C).
For micro voltage, voltage and current input, set with 0 to 100(0.0 to 10.0%) for
full-scale of the input range.

3.5.38 Approach soak time setting (buffer memory address 168: Un\G168)

(1) Sets a delay time from when a set value is completed until the approach flag
(buffer memory address: 17, 18) is turned on.

(2) The setting range is 0 to 32767 (0.0 to 3276.7s).

3.5.39 PID continuation flag (buffer memory address 169: Un\G169)

(1) Sets the setting and operation mode command to be entered when the setting
mode/operation mode command (Yn1) turns off.
« Stop : Set 0 (default value)
* Continue : Set 1

(2) Refer to Section 3.2.16 for the control status governed by ON/OFF of the PID
continuation flag.

3.5.40 Cascade ON/OFF (buffer memory address 176: Un\G176)
(1) Sets ON/OFF of cascade control.
» Cascade OFF : sets O (default value).

* Cascade ON :sets 1.

(2) Refer to Section 3.2.13 for the cascade control.
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3.5.41 Cascade gain (buffer memory address 177: Un\G177)

(1) This is a gain for converting to the cascade signal after adding cascade bias in
manipulated value of master and converting to full-scale of slave input range on
the cascade control.

Example: When manipulated value of master is 10%, slave inputis setto T
thermocouple (-200 to 400°C), cascade bias is set to -8% and cascade
gain is set to 1.5.

Cascade signal = ((Manipulated value) - (Cascade bias)) X (Full-scale of input range) X (Cascade gain)
(

0.1-0.08) X600 X 1.5
18°C

The cascade signal added to the set value of slave is 18°C.

(2) The setting range is -10000 to 10000 (-10.000 to 10.000).

(3) Refer to Section 3.2.13 for the cascade control.
3.5.42 Cascade bias (buffer memory address 178: Un\G178)

(1) This is a bias to be added in the manipulated value of master on the cascade
control.

(2) The setting range is -1000 to 1000 (-100.0 to 100.0%).

(3) Refer to Section 3.2.13 for the cascade control.

3.5.43 Cascade monitor (buffer memory address 179: Un\G179)

(1) The manipulated value (cascade signal) of master, which is added in the set
value of slave on the cascade control and converted with the cascade gain and
cascade bias, is stored.

(2) Refer to Section 3.2.13 for the cascade control.

(3) When setting value of the cascade ON/OFF (buffer memory address: 176) is 0, 0
is stored in the cascade monitor.
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3.5.44 Mode setting of Alert 1 to 4
(buffer memory address 192 to 195, 208 to 211: Un\G192 to Un\G195, Un\G208 to
Un\G211)

This setting is available in the setting mode only.
For confirming the change, it is necessary to turn on the setting change command
(YnB).

(1) Sets the alert mode which gives an alarm.

(2) The alert values of alert alarms 1 to 4 are set to the following buffer memory
addresses.
* Channel 1: 38 to 41
* Channel 2: 70to 73

(38) The correspondences between buffer memory addresses and channels are

listed below.

Mode setting item CH1 CH2
Alert 1 192 208
Alert 2 193 209
Alert 3 194 210
Alert 4 195 211

(4) The following table indicates the alert modes and set values.
Refer to Section 3.2.10 for the alert functions of the Q62HLC.

Alert mode Setting Alert mode Setting Alert mode Setting
Upper limit input alert 1 Upper “m'txﬁ:’t alert with 7 — —
Lower limit input alert 2 Lower |Imltvl\ll'1apitUt alert with 8 — —
Upper limit deviation Upper limit deviation alert Upper limit deviation alert

3 . - 9 . ) 12

alert with wait with re-wait

Lower limit deviation Lower limit deviation alert Lower limit deviation alert

4 . - 10 . . 13

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

deviation alert alert with wait alert with re-wait

Within-range alert 6 — — — —

(5) The alert function is not executed with the default value "0"
3.5.45 Scaling value (buffer memory address 196, 212: Un\G196, Un\G212)
(1) The value which scaled the measured value (PV) is stored.
(2) The scaling method differs depending on thermocouple input or micro

voltage/voltage/current input.
For details of the scaling function, refer to Section 3.2.14.
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3.5.46 Scaling range upper limit « lower limit (buffer memory address 197, 198, 213, 214
Un\G197, Un\G198, Un\G213, Un\G214)

(1) Setting the upper limit value and lower limit value of the scaling range.
The setting range is within the input range.
(a) Thermocouple input
Set the scaling range of measured temperature value.
When the upper limit value is set equal to the lower limit value, the scaling
is not performed.
(b) Micro voltage, voltage, current input

Set the digital value corresponding to the upper and lower limit values of
the input range.

However, the full-scale of the setting value is 20000.

(2) The following shows the setting range.

» Thermocouple input : within the input range
* Micro voltage, voltage, current input :-32768 to 32767

(However, the full-scale is 20000.)
(3) The scaling is not performed with the default value set to "0".

(4) For details of the scaling function, refer to Section 3.2.14.

3.5.47 Scaling width upper limit « lower limit

(buffer memory address 199, 200, 215, 216: Un\G199, Un\G200, Un\G215,
un\G216)

(1) Setting the upper limit value and lower limit value of the scaling width.
(a) Thermocouple input
Set the scaling width of measured temperature value.

(b) Micro voltage, voltage, current input
Not used.
If the setting is made, it is ignored.

(2) The following shows the setting range.
* Thermocouple input :-32768 to 32767
* Micro voltage, voltage, current input : - (The setting is ignored.)

(3) The scaling is not performed with the default value set to "0".

(4) For details of the scaling function, refer to Section 3.2.14.



PECIFICATION
SRS ICalCS MELSEC-Q

3.5.48 Hold command (buffer memory address 201, 217: Un\G201, Un\G217)

(1) This is the command to pause and restart the program control.
* Hold OFF : Set 0 (default value).
When the program control has paused, it restarts from the set
value at the point where it paused.
*Hold ON :Set 1.
The program control pauses and becomes a hold status.

Measured value A { Hold command ON J [ Hold command OFF J

——————————————————————————————————————— eI Set value
- i
The program pauses during this period. E
P - > Time
1 segment
Hold command 0 1 0
(Buffer memory address: 201, 217)
Hold status flag 0 1 0

(Buffer memory address: 262, 518)

(2) The confirmation of the hold status is performed by the hold status flag (buffer
memory address: 262, 518).

(3) This command is valid for the program control mode only.
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3.5.49 Command advancing (buffer memory address 202, 218: Un\G202, Un\G218)

(1) This is the command of the advancing operation to carry the progress of the

program control forward to the next segment.

» Advancing OFF  : Set 0 (default value).
The advancing operation is not performed.

» Advancing ON : Set 1.
After performing the advancing operation and carrying the
progress of the program forward by one segment, this
command executes the program from the next segment.

Set valueA
Execute
from here .
’ i
A : !
Fast- e | |
forward | | | |
/" ‘ 1 Command advancing ON ] 3
1 i i % » Time
b Segment 1 A Segment 2 o Segment3'r Segment 4

Command advancing
(Buffer memory address: 202, 218) 0 1 0
Advancing completion flag
(Buffer memory address: 263, 519) 0 1 0
(2) The completion confirmation of the advancing operation is performed by the
advancing completion flag (buffer memory address: 263, 519).

(3) This command is invalid at the hold status.
3.5.50 Segment monitor (buffer memory address 256, 512: Un\G256, Un\G512)

(1) The currently operated segment No. is stored.
The stored values are 1 to 16.

3.5.51 Segment remaining time (buffer memory address 257, 513: Un\G257, Un\G513)
(1) The remaining time of the currently operated segment is stored.

(2) The time scale of the segment remaining time is the scale set by the time scale
(buffer memory address: 274, 530). (Refer to Section 3.5.62)



PECIFICATION
SRS ICalCS MELSEC-Q

3.5.52 Execution times monitor (buffer memory address 258, 514: Un\G258, Un\G514)

(1) Execution times of the currently executed program pattern are stored.

(2) Execution times are updated at the pattern end.
When the program pattern is linked, they are updated at the pattern end of the
final program pattern.

(3) Upper limit of the storage value is 30000. Bigger than this, the monitor goes back
to 0 and starts to count again.

3.5.53 Pattern end output flag (buffer memory address 259, 515: Un\G259, Un\G515)

(1) This flag confirms the pattern end output status at the completion of the program
control of the final segment.
« Pattern end output OFF: 0O is stored.
* During pattern end output: 1 is stored.

3.5.54 End status flag (buffer memory address 260, 516: Un\G260, Un\G516)

(1) This is the flag to notify the completion of the program control.

(2) This flag is turned on (the stored value is 1) at the completion of the program
control.
When turned on, this flag is kept ON until the program control is executed again
(set 1 to (the program control RUN/RESET) (buffer memory address: 57, 89)).

3.5.55 Wait status flag (buffer memory address 261, 517: Un\G261, Un\G517)

(1) This is the flag to confirm the wait status of the program control.
 Canceling wait status: O is stored.
» Wait status: 1 is stored.

3.5.56 Hold status flag (buffer memory address 262, 518: Un\G262, Un\G518)

(1) This is the flag to confirm if the program control is in hold status.

(2) This flag will be 1 when the program control is in hold status by a hold command
(buffer memory address: 201, 217).
+ Cancel hold status: 0 is stored.
* In hold status: 1 is stored.

3.5.57 Advancing completion flag (buffer memory address 263, 519: Un\G263, Un\G519)

(1) This flag confirms if the advancing operation by the command advancing (buffer
memory address: 202, 218) is completed in the program control.
» Advancing operation uncompleted, or no command: 0 (default value) is stored.
» Advancing operation completed : 1 is stored.

(2) This flag is reset to 0 by turning off the command advancing.
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3.5.58 Execution pattern monitor (buffer memory address 264, 520: Un\G264, Un\G520)

(1) The program pattern No. in execution is stored in the program control.
« Pattern 1: 1 is stored.
* Pattern 2: 2 is stored.
« Pattern 3: 3 is stored.

3.5.59 Zone PID monitor (buffer memory address 265, 521: Un\G265, Un\G521)

(1) The zone No. of the zone PID data used for the control in the program control is

stored.

* Zone 1: 1 is stored.
» Zone 2: 2 is stored.
» Zone 3: 3 is stored.
* Zone 4: 4 is stored.
» Zone 5: 5 is stored.
» Zone 6: 6 is stored.
*Zone 7: 7 is stored.
» Zone 8: 8 is stored.

3.5.60 Execution pattern (buffer memory address 272, 528: Un\G272, Un\G528)

This setting is available only in the setting mode.
For confirming the change, it is needed to turn on the setting change command
(YnB).

(1) This setting specifies the program to be executed in the program control.

(2) The following shows the setting value.
* Program pattern 1: Set 1 (default value).
* Program pattern 2: Set 2.
* Program pattern 3: Set 3.
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3.5.61 Start mode (buffer memory address 273, 529: Un\G273, Un\G529)

This setting is available only in the setting mode.
For confirming the change, it is needed to turn on the setting change command

(YnB).

(1)
modes at the start of program control.
(a) Zero starting

(b) PV starting 1 (Time fixed)

(c) PV starting 2 (Time shortened)

Set value Setvalue A

PV starting 1
(Starts from here)

Measured value

Measured value

Time

The starting method of the set value (SV) can be selected from the following

: Set 0 (default value).

Set the set value (SV) to 0 and start.

: Set 1.

Set the set value (SV) to the measured
value (PV) and start.

When the measured value (PV) is 0 or
less, it will be the zero starting.

: Set 2.

Set the set value (SV) to the measured
value (PV) and start.

When the measured value (PV)is 0 or
less, it will be the zero starting.

With the PV starting 2, the time for
reaching the measured value, which is
set from 0, is canceled and the segment
time is shortened.

PV starting 2
(Starts from here)

Time

» Time
>
" Time
(Shortened)
3-88



3 SPECIFICATIONS

MELSEC-Q

3.5.62 Time scale (buffer memory address 274, 530: Un\G274, Un\G530)

This setting is available only in the setting mode.
For confirming the change, it is necessary to turn on the setting change command
(YnB).

(1) The time scale sets the scales for the set value of the time scale for each
segment and for the stored value of the segment remaining time (buffer memory
address: 257,513) and for the output time scale of the pattern END for each
program pattern.

(2) The following shows the setting value.
* 0.01s: Set 0 (default value).
*0.1s: Set 1.
* 1s: Set 2.
* 1min: Set 3.

3.5.63 Zone setting (buffer memory address 275 to 313, 531 to 569:

Un\G275 to Un\G313, Un\G531 to Un\G569)

This setting sets the zone to be used for the program control function.

The zone sets the following 3 items. For the buffer memory address for each item,
refer to Section 3.5.1. For details of the program control function, refer to Section
3.2.12.

This setting is available only in the setting mode.
For confirming the change, it is necessary to turn on the setting change command
(YnB).

(1) Zone 1 to 7 upper limit
(a) The zone upper limit sets the upper limit for each zone to divide input range
into zones.

(b) By this setting, the input range can be divided into up to 8 zones

(c) For the program control, the PID constant and control response parameters
are set for each zone. When they are within the range of the zone having the
measured value, the control is executed by the PID constant and control
response parameter set for the zone.

(d) The following shows the setting range.

The default value is the upper limit of the input range.

» Zone 1 upper limit: Lower limit of the input range to upper limit of the input
range

» Zone 2 upper limit: Zone 1 upper limit to upper limit of the input range

» Zone 3 upper limit: Zone 2 upper limit to upper limit of the input range

» Zone 4 upper limit: Zone 3 upper limit to upper limit of the input range

» Zone 5 upper limit: Zone 4 upper limit to upper limit of the input range

» Zone 6 upper limit: Zone 5 upper limit to upper limit of the input range

» Zone 7 upper limit: Zone 6 upper limit to upper limit of the input range
Make the setting in the order of zone 1 — zone 2 — « « » — zone8 allocating
from the lower limit of the input range.

3-89
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(Example) Thermocouple input

Zone 8
S 4m=m Zone 7 upper limit (1150 °c)
Zone 7
Y 4mm Zone 6 upper limit (1000°C )
Input range ——_—————— h Zone 3 upper limit (700 °c )
c
(130C¢°c to GC) Zone 3
——————————————————————— €= Zone 2 upper limit (450°C )
Zone 2
77777777777777777777777 €= Zone 1 upper limit (350°C )
Zone 1

POINT

When dividing a zone into four, set the upper limit for the zone 1 to 3 upper limit,
and set the upper limit (default value) of the input range for the zone 4 to 7 upper

limit.

(2) Zone 1 to 7 PID constant setting
(a) This setting sets the PID constants of proportional band (P), integral time (I)
and derivative time (D) corresponding to each zone set by the zone 1 to 8

upper limit.
(b) For details of the setting range, refer to Section 3.5.14.

(3) Zone 1 to 7 PID control response parameters
(a) This setting sets the control response parameters corresponding to each

zone set by the zone 1 to 8 upper limit.
(b) For details of the setting value, refer to Section 3.5.22.
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3.5.64 Program pattern (buffer memory address 320 to 500, 576 to 756: Un\G320 to
Un\G500, Un\G576 to Un\G756)

This setting sets the program pattern to be used for the program control function.
For the program pattern, there are 3 patterns of program pattern 1 to 3, and each
program pattern sets the following 8 items.

For the buffer memory address for each item, refer to Section 3.5.1.

For details of the program control function, refer to Section 3.2.12.

This setting is available only in the setting mode.
For confirming the change, it is needed to turn on the setting change command
(YnB).

(1) Program pattern final setting
(a) This setting specifies the final segment to complete the program pattern.
At link setting, each program pattern execution will complete at the final
segment.

(b) The default value is 16.
The setting range is 1 to 16.

(2) Program pattern link setting
(a) The Q62HLC can link program patterns and make a setting of program
pattern up to 48 segments. (One program pattern consists of 16 segments.)
The pattern link specifies the program pattern of the link destination.

(b) When the program pattern has been linked, the program pattern of the link
destination is executed in sequential order starting from segment 1. The link
destination program pattern of the segment 1 set value starts from the set
value at the pattern end of the link source.*' The pattern end output of the link
is not performed.

*1: The same operation as the PV starting 1 of Section 3.5.61 "Start mode"

Example: When specifying the program pattern 2 with the pattern link of the
program pattern

Set value 4
(SV)

Program Pattern 1

» Time

Execution pattern monitor 1 2
(Buffer memory address: 264, 520)
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(c) The following shows the setting range.
* No link: Set 0 (default value).
* Patten 1: Set 1.
» Patten 2: Set 2.
» Patten 3: Set 3.

(d) The program pattern and segment No. in execution can be monitored on the
execution pattern monitor (buffer memory address: 264, 520) and the
segment monitor (buffer memory address: 256, 512).

(e) When setting the program pattern of the link source at link setting, it will
endlessly repeat.

(3) Program pattern iteration
(a) This setting sets execution times (number of cycle) of the program control.
The default value is 1.

(b) If setting 2 or more to the iteration, the Q62HLC executes the program
pattern repeatedly.
When executing the program pattern iteratively, the set value of the
segment 1 starts from the set value at the pattern end after the second
execution or later.

Set value
(8V) Set value for the
second execution

or later

Pattern end

y, Time
>

(c) When the program pattern has been linked, all patterns are executed
repeatedly.
In this case, the execution times setting of the program pattern specified at
the execution pattern setting (buffer memory address: 272,528) is valid.

(d) The pattern end output is performed only for the final execution.

(e) Current execution times of the program pattern can be confirmed on the
execution times mode monitor (buffer memory address: 258, 514).

(f) The setting range is 1 to 1000 (1 to 999 times, endless).
When 1000 is set, it will endlessly repeat the execution.
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(4) Pattern end output time of program pattern
(a) This setting sets the time of the pattern end output at the completion of the
program pattern.
The default value is 0.

(b) Q62HLC, when the program pattern is completed, keep the set value at the
pattern end and continues the PID control only for the pattern end output
time.

Set value A

Pattern end ] [Operation complete%

> Time

A

Output time of pattern end

(c) The setting range is 0 to 30000.
When 0 is set, however, the output of pattern end continues until the
program control is reset.

(d) The time scale is set by the time scale (buffer memory address: 274, 530).

(e) When the program pattern has been linked, the program pattern setting,
which is specified at the execution pattern setting (buffer memory address:
272, 528), is valid.

(5) Wait zone of program pattern
(a) If the measured value cannot reach the set value after the set time of the
segment has passed, this setting sets a zone for the program to wait for
shifting to the next segment.

(b) By setting the wait zone, the Q62HLC stops the progress of the program
control per segment, and waits for moving to the next segment until the

measured value reaches the range of the wait zone. (Wait status)
Setvalue a

[ Start of segment 2 J

/ Wait zone J

Measured value

» Time

>
Segment 1 3
P —

' Wait status

Segment 2

Wait status flag
(Buffer memory address: 261, 517)

3-93 3-93
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(c) The wait zone is set to the zone where the setting value of the wait zone is
divided into the plus side and the minus side for the set value.
For example, in the case where the set value is 100°C and the setting value
of the wait zone is 10°C, the actual wait zone will be 90 to 110°C.

(d) If turning on the command advancing (buffer memory address: 202, 218) in
wait status, this setting cancels the wait status and executes the control
from the next segment after performing the advancing operation.

(e) The setting range is 0 to full-scale.
However, when 0 is set, it will be "No wait zone".

(f) When the program pattern has been linked, the wait zone of the executing
program pattern is valid for the wait zone.

(g) Whether it is in wait status or not is confirmed by the wait status flag (buffer
memory address: 261,517).

(6) Segment set value (SV) setting
(a) This setting sets the set value of the segment 1 to 16.
The default value is 0.

(b) The setting range is within the input range.

(7) Segment time scale
(a) This setting sets the time scale (execution time) of the segment 1 to 16.
The default value is 0.

(b) The time scale is set by the time scale (buffer memory address: 274, 530).
(c) The setting range is 0 to 30000.

(8) Segment Zone PID data No.
(a) This setting selects the zone PID data to be used in segment 1 to 16.
The default value is 0.

(b) The setting range is 0 to 8.
When 0 is set, however, the zone PID data of the zone including the current
set value is automatically selected.
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4 SETUP AND PROCEDURE BEFORE STARTING THE OPERATION

The following describes the procedure prior to the Q62HLC operation, the name and
setting of each part of the Q62HLC, and wiring method.

4.1 Handling Precautions
The following are the precautions for handling the Q62HLC.
(1) Do not drop the module casing or connector, or do not subject it to strong impact.

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

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

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

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

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

Screw location Tightening torque range
Module fixing screw (M3 screw) 0.36 to 0.48N-m
Terminal block screw (M3 screw) 0.42 to 0.58N-m
Terminal block mounting screw (M3.5 screw) 0.66 to 0.89N-m
FG terminal screw (M3 screw) 0.42 to 0.58N-m
*1: The module can be easily fixed onto the base unit using the hook at the top of the

module.
However, it is recommended to secure the module with the module fixing screw if the
module is subject to significant vibration.

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

The figure below shows the steps that should be followed before starting the Q62HLC
operation.

Module mounting
Mount the Q62HLC in the specified slot.

l

Wiring
Wire the Q62HLC.

I

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

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

Yes

Use the GX Configurator-TC?

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

refresh setting?

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

A 4

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

A 4

( Operation )

POINT

When executing temperature control as a temperature sensor, perform warmup
operation about 5 minutes before starting operation to make temperature
compensation properly.
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This section explains the names of the Q62HLC parts.
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[Condition without temperature compensation resistor]

Name

Description

RUN LED

Indicates the operating status of the Q62HLC.
On: Operating normally.
Off: 5V power is off, watchdog timer error occurred, or changing
online module is allowed.

ERR. LED

Indicates the error status of the Q62HLC.
On : Hardware fault (Includes the case of cold junction
temperature compensation resistance is not connected)
Flicker : Write data error occurring * 1

When auto tuning is abnormally completed
Off : Operating normally.

ALM LED

Indicates the alert status of the Q62HLC.
On : Alert occurring
Flicker : Process value (PV) came out of measured temperature
range.
Loop disconnection was detected.
Sensor is not connected. *?
Off : Alert not occurring

4)

Terminal block

Used for input to various sensors, current output, and external
power supply.

)

Cold junction

compensation resistor

Used when cold junction compensation is made.

6)

FG terminal

Terminals for frame ground

*1: For details, check the error code. (Refer to Section 8.1)
*k2: It may not be detected depending on the input range used. For details, refer to Section 3.1.2.
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(1) Terminal number and signal name
Terminal i .
Signal name Description
number
1 24VDCH+ 24VDC+external power supply
for current output
2 24VDC- 24VDC- external power supply
for current output

3 OUTA |+ CH1 Current output+

4 |- Current output-

5 OUT?2 |+ CH?2 Current output+

6 |- Current output-

7 | + Current input+

8 TCH+mV+ Thermocou'ple/mlcro
voltage input+

9 IN1 V+ CH1 Voltage input+

10 TC-/mV- Thermocouple/mlcro
voltage input-

11 V-/I- Voltage/current input-

12 CJ Cold Junctlon.tempe.rature

compensation resistor
13 IN2 I+ CH2 Current input+
14 CJ Cold Junctlon.tempe.rature
compensation resistor
15 V+ Voltage input+
16 TC/mV+ Th(—:\t/rcr)r;tca)cc;uizlelljr:llcro
IN2 CH2 de etk

17 V-/I- Voltage/current input-

18 TC-/mV- Thermocouple/mlcro
voltage input-
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This section provides wiring instructions and module connection examples.

4.4.1 Wiring precautions

External wiring must be noise-resistant as one of the conditions to fully exhibit the
Q62HLC functions and configure a highly reliably system.
The instructions given below should be followed in wiring.

(1)

)

@)

(4)

Use separate cables with the AC control circuit and Q62HLC's external I/O signals
to avoid the influence of AC side surges and induction.

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

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

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

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

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

(1) Input
(a) Thermocouple input
Q62HLC
*1 -
A A g
[&]
<] T
Vi & TC-/mV- v 953
(b) Micro voltage input
Q62HLC
Signal supply -100 to 100 mVDC - *1 ] -
D l/\) (\) TC+mV+ 5 5
= T
75 N \é_ TC-/mV- w g
(c) Voltage input
Q62HLC
Signal supply -10 to 10VDC -— i ] =
3
0 D
w c
\/ \g/; V-/I- ..h:’
(d) Current input
Q62HLC

|
Signal supply 0 to 20 mADC - V+
|> /\ L/\) N 250Q
/
=

V-l-
| L

*k: Always use shielded cables.

pas

Filter
Internal circuit
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(2) Output
Q62HLC
Control module *1
0 to 600 Q e =
D Gl . :
v V) ! 5
— £
(3) External power supply
Q62HLC
_I_i 24VDC+ 5 DC/DC j
24VDC — | 24VDC- i converter %
FG

*: Always use shielded cables.

REMARK

For saving an installation space, when wiring to a FG terminal is difficult, install L
shaped fixtures in the FG terminal.
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4.5 Switch Settings for the Intelligent Function Module

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

Developer.

MELSEC-Q

Making intelligent function module switch settings allows you to set to the Q62HLC the
output status to be established when the programmable controller CPU has comes to

an error stop.

Refer to Section 3.2.12 for setting details.

(1) Setting items

Five switches (switch numbers 1 to 5) are available for the intelligent function
module and they are set with 16 bit data.
If the switches for the intelligent function module are not set, the default value of
0 is used for switches 1 to 5.

Setting items
|:| |:| |:| |:| 4 |Output setting for CPU stop error
Switch 1 0 :CLEAR
CH4 CH3  CHz  CH1 Otherthan 0 : HOLD
Switch 2" Control status when switching to program control
1 : Switch with executing control
Other than 1 : Switch with suspending control
Switch 3 Reserved (0 fixed)
Switch 4 Reserved (0 fixed)
Switch 5 Reserved (0 fixed)

*k1: Compatible with the Q62HLC of which the first five digits of the production
information is "10022" or later or the first five digits of the product information
is "10011" or later. (For the method of confirming the production information

and product information, refer to Section 2.3.)

When using the Q62HLC which is not compatible with this setting, set 0.
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Perform settings, starting with the GX Developer I/0 assignment screen.

0 parameter setting 3]

PLC name: | PLC system | PLC fie | PLC R4S | Device | Frogiam | Buotfle |SFC 70 asionment ||

1/0 Assignment(*]
Slot Type Model name Poinls | Starboy| =

[ TR TR - Suwitch seting
1 {000 [imel ~|gIC TEpoints v | D000

2 (- = = Detailed setting]
3 |2 ~ -

IRERE ~ =

5 4 ~ -

&[5 ~ =

7 6 ~ = B

ssigning the |70 address is nol necessary as the CPL daes t automalicall
Leaving this selting blark wil not cause an error to accu.

Base seitingl?)

Base mods
Base model name | Power model name | Exension cable | Siels &t
Man - « Deta

Ex.B scel =
EBase? -
EuBased v BSkiDefail
— T 125k Defaul|
£ Bases =
1t Base? -

D EiaTpe) = % MW gt Muliple CPU Perameter | [ Read PLE dota
Atknuw\sdge}{‘fsxmgnment‘ Muliple CPL semngs‘ Default ‘ Check ‘ End ‘ Cancel ‘
Switch setting for 1/0 and intelligent function module E‘
Input format -
Shot Type Model name | Switch 1 [ Switch 2] Switch 3] Switch 4] Switch 5
0 [FLC
1|00 Intelli. QE2HLE
2 [1¢a)
3 |2¢2)
4 |33
5 [4¢4)
6 |55
7 [606)
8 |77
EH ERE]
10 [3¢-8)
11 [100-10)
12 [1r)
13 [12112)
14 [13(+13)
15 [14014) -

End Cancel

REMARK

(a) /O assignment screen

Specify the following for the slot where the Q62HLC
is mounted.

Type : Select "Intelli."

Model name : Enter the module's model name.

Points : Select 16 points.

Start XY : Enter the start I/O signal for the
Q62HLC.

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

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

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

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

for the Q62HLC.
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5 UTILITY PACKAGE (GX Configurator-TC)
5.1 Utility Package Functions
Table 5.1 shows a list of the utility package functions.
Table 5.1 Utility Package (GX Configurator-TC) Function List
Function Description Refer(‘ance
section
(1) Make initial setting for Q64HLC channel-by-channel.
Set the values of the items which require initial setting.
*CH[] Input Range *CHT] Derivative time (D) setting
*CH[J Sensor compensation value setting *CH[J Control response parameter
*CH[] Primary delay digital filter setting *CH[] Program control RUN/RESET
+Cold junction temperature compensation *CH[J Execution pattern
mode setting *CH[] Start mode
*CH[] Unused Channel Setting *CH[] Time scale
*CH[J Upper Limit Setting Limiter *CH[J Zone 1 to 7 upper limit
*CH[] Lower Limit Setting Limiter *CH[] Zone 1 to 8 Proportional band (P)
*CHT[] Setting Change rate Limiter setting
*CHT1 Upper output limiter Integral time (l) setting 5
*CHT] Lower output limiter Derivative time (D) setting
*CH[J Output variation limiter Control response parameter
*CH[] Alert 1 to 4 Mode Setting *CH[] Program pattern 1 to 3
*CH[] Alert Setting Value 1 to 4 Final segment
+*Alert dead band setting Pattern link
Initial setting *Alert delay co.unt . o Iteratlon‘ Section 5.4
*CH[ Loop disconnection detection judgment Output time of pattern end
time Wait zone
*CH[] Loop disconnection detection dead Segment 1 to 16
band Set value (SV) setting
*CH[] Forward/Reverse Operation Setting Executing time
*CH[] Control mode Zone PID data No.
*Approach band *Cascade bias
*Soak time criteria *Cascade gain
*CH[] Stop mode setting *CHT[] Scaling range upper limit value
*PID continuation *CHT[] Scaling range lower limit value
*CH[J AT bias *CH[J Scaling width upper limit value
*CH[] AT differential gap *CHT[] Scaling width lower limit value
*CHI] AT additional lag
*CH[] Set value (SV) setting
*CHT] Proportional band (P) setting
*CHT] Integral time (1) setting
(2) The initially set data are registered to the programmable controller CPU parameters, and when
the programmable controller CPU is set to the RUN mode, they are written to the Q62HLC.
(To next page)
5-1 5-1
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: . Reference
Function Description )
section
(1) Set the automatically refreshed Q62HLC buffer memory channel-by-channel.
*Error Code *CH[] Execution times monitor
*CH[] Measured value (PV) *CH[J Execution pattern monitor
*CH[J Manipulated value (MV) *CH[ Segment monitor
*CH[ Set value monitor *CH[] Segment remaining time
*CH[J Approach flag *CH[] Zone PID monitor
*CH[ Alert definition *CH[ Wait status flag
Auto refresh *CHL Alert Setting Value 1to 4 *CH[J Hold status flag Section 5.5
*CHIJ Set Value (SV) setting «CHI] Advancing completion flag
*CH[ Proportional band (P) setting *CH[ Pattern end output flag
*CH[ Integral time (1) setting *CH[ End status flag
*CH[ Derivative time (D) setting *CH[] Cascade monitor
*CH[ Loop disconnection detection judgment *CH[] Scaling value
time
(2) The values stored in the Q62HLC buffer memory, where auto refresh setting was made, are
automatically read when the END instruction of the programmable controller CPU is executed.
Monitors and tests the buffer memory and 1/O signals for the Q62HLC.
you can use the auto tuning function.
*Error code *Y01 Operation mode command
*CH[1 Measured value (PV) *Y02 Error reset command
*CH[] Manipulated value (MV) *Y04 CH1 Auto tuning command
*CH[] Set value monitor *Y05 CH2 Auto tuning command
+Cold junction process value *Y08 FeERAM backup command
*CHT] Approach flag *Y09 Default setting registration command
*CH[] Input range *YOB Setting change command
*CH[J Sensor compensation Value Setting *YOC CH1 Forced PID control stop command
*CH[] Primary delay digital filter setting *YOD CH2 Forced PID control stop command
*CHI] Unused channel setting *CHI[] Upper setting limiter
*CH[] PID constant read command from *CH[] Lower setting limiter
FeRAM *CH[] Setting change rate limiter
Monitor/test *CH[J PID constant read completion flag from <CH[] Upper output I?m?ter Section 5.6
FeRAM *CH[J Lower output limiter
*CH[] PID constant read failure completion *CH[J Output variation limiter
flag from FERAM *CH[] Alert definition
+X00: Watchdog timer error flag PV is above upper limit of measurable
+X01: Operation mode status range (up scale)
+X02: Error flag PV is above lower limit of measurable
+X03: Module ready flag range (down scale)
+X04:CH1 Auto tuning status Alert1
+X05:CH2 Auto tuning status Alert2
+X08: FeRAM write completion flag Alert3
+X09: Default value write completion flag Alert4
*X0A: FeRAM write failure flag Loop disconnection warning
+X0B Setting change completion flag
+X0C CH1 alert flag
+X0D CH2 alert flag
(To next page)
5-2 5-2
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: . Reference
Function Description )
section
*CH[] Alert 1 mode setting *CH[] Zone PID monitor
*CH[ Alert set value 1 *CH[ Wait status flag
*CH[ Alert 2 mode setting *CH[ Hold status flag
*CH[ Alert set value 2 *CH[] Advancing completion flag
*CH[] Alert 3 mode setting *CH[ Pattern end output flag
*CH[ Alert 3 set value *CH[ End status flag
*CH[] Alert 4 mode setting «Setting change command
*CH[ Alert 4 set value *CH[) Execution pattern
*Alert dead band setting *CH[ Start mode
+Alert delay count *CH[ Time scale
*CH[ Loop disconnection detection judgment «CH[1 Zone ['1 Upper limit
time Proportional band (P) setting
*CH[ Loop disconnection detection dead Integral time (1) setting
band Derivative time (D) setting

*CH[] Forward/reverse action setting Control response parameter
*CH[] Control mode *CH[] Program pattern(’]
*CH[J Control mode monitor Final segment
*Approach band Pattern link

Monitor/test *Soak time criteria Iteration
*CH[) Stop mode setting Output time of pattern end
*PID continuation flag Wait zone
*Auto tuning Segment []
*Operation mode status Set value (SV) setting
*Operation mode command Executing time
*CH[ Set value (SV) setting Zone PID data No.
*CH[ Proportional band (P) setting *Cascade monitor
*CH[ Integral time (1) setting *Cascade bias
*CH[ Derivative time (D) setting *Cascade gain
*CH[ Control response parameter *Cascade ON/OFF
*CH[1 MAN output setting *CH[ Scaling value
*CH[J Program control RUN/RESET *CH[ Scaling range upper limit value
*CH[] Hold command *CH[ Scaling range lower limit value
*CH[] Command advancing *CH[] Scaling width upper limit value
*CH[] Execution times monitor *CH[ Scaling width lower limit value
*CH[] Execution pattern monitor
*CH[J Segment monitor
*CH[] Segment remaining time

5-3 5-3
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5.2 Installing and Uninstalling the Utility Package

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

5.2.1 Handling precautions
The following explains the precautions on using the Ultility package.

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

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

(3) Screen error of Intelligent function module utility
Insufficient system resource may cause the screen to be displayed
inappropriately while using the Intelligent function module utility.
If this occurs, close the Intelligent function module utility, GX Developer
(program, comments, etc.), and other applications, and then start GX Developer
and Intelligent function module utility again.

(4) To start the Intelligent function module utility

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

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

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

(P ——

s start |4 5-4-1-paint | [ MELSOFT series GRD... | &2 Inteligent functionm... &2 Inteligent function m...
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(6) Number of parameters that can be set in GX Configurator-TC
When multiple intelligent function modules are mounted, the number of

parameter settings must not exceed the following limit.

When intelligent function modules are Maximum number of parameter settings
installed to: Initial setting Auto refresh setting
Q00J/Q00/Q01CPU 512 256
Q02/Q02H/Q06H/Q12H/Q25HCPU 512 256
Q02PH/Q06PH/Q12PH/Q25PHCPU 512 256
Q12PRH/Q25PRHCPU 512 256
Q02UCPU 2048 1024
QO03UD/Q04UDH/QO06UDH/

Q13UDH/Q26UDH/Q03UDE/

QO04UDEH/QO6UDEH/Q13UDEH/ 4096 2048
Q26UDEHCPU

MELSECNET/H remote I/O station 512 256

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

refresh setting.

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

is as shown below.

Target module

Initial setting

Auto refresh setting

Q62HLC

22 (Fixed)

52 (Max.)

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

Auto refresh setting E“E\El

todule infarmation
Module type:  Temperature Control Module Start 1/0 Mo, aoso
Module model name:  G62HLC

Module side | Module side Tt PLC side |2
Setting item Buffer size Transfer dliestiam Device
word count
Ermor code B D&l ]
CH1 measured value(P] - D51

CH2 measured value[Fy] >

[CHT manipuiared waiel e ]

CH1 set walue monitor

CH2 st value monitor

CH1 approach flag

1 1
1 1
1 1
T T
CH2 manipulated value(bd] 1 1
1 1
1 1
1 1
1 1

MR R2R 4R R

CH2 approach flag

I ake text file End setup Cancel

| )Q—This one row is counted as one setting.

Blank rows are not counted.
Count up all the setting items on this screen, and
add the total to the number of settings for other
intelligent function modules to get a grand total.
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5.2.2 Operating environment

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

Configurator-TC.
ltem Description

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

CPU Refer to the following table "Operating system and performance required for personal

Required memory computer".
Hard disk [For installation 65 MB or more
space *°  |For operation 10 MB or more
Display 800 x 600 dots or more resolution *

Microsoft® Windows® 95 Operating System (English version)
Microsoft® Windows® 98 Operating System (English version)
Microsoft® Windows® Millennium Edition Operating System (English version)
Microsoft® Windows NT® Workstation Operating System Version 4.0 (English version)
Microsoft® Windows® 2000 Professional Operating System (English version)
o i ‘ Microsoft® Windows® XP Professional Operating System (English version)

perating system Microsoft® Windows® XP Home Edition Operating System (English version)
Microsoft® Windows Vista® Home Basic Operating System (English version)
Microsoft® Windows Vista® Home Premium Operating System (English version)
Microsoft® Windows Vista® Business Operating System (English version)
Microsoft® Windows Vista® Ultimate Operating System (English version)

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

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

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

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

*4: Resolution of 1024 x 768 dots or more is recommended for Windows Vista®.
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Operating system and performance required for personal computer

) Performance required for personal computer
Operating system
CPU Memory
Windows® 95 Pentium® 133MHz or more 32MB or more
Windows® 98 Pentium® 133MHz or more 32MB or more
Windows® Me Pentium® 150MHz or more 32MB or more
Windows NT® Workstation 4.0 Pentium® 133MHz or more 32MB or more
Windows® 2000 Professional Pentium® 133MHz or more 64MB or more
Windows® XP Professional . e
) Pentium™ 300MHz or more 128MB or more
(Service Pack 1 or later)
Windows® XP Home Edition e
) Pentium™ 300MHz or more 128MB or more
(Service Pack 1 or later)
Windows Vista® Home Basic Pentium® 1GHz or more 1GB or more
Windows Vista® Home Premium Pentium® 1GHz or more 1GB or more
Windows Vista® Business Pentium® 1GHz or more 1GB or more
Windows Vista® Ultimate Pentium® 1GHz or more 1GB or more
Windows Vista® Enterprise Pentium® 1GHz or more 1GB or more

POINT

® The functions shown below are not available for Windows® XP and
Windows Vista® .
If any of the following functions is attempted, this product may not operate
normally.
Start of application in Windows® compatible mode
Fast user switching
Remote desktop
Large fonts (Details setting of Display Properties)
Also, 64-bit version Windows® XP and Windows Vista® are not supported.

e Use a USER authorization or higher in Windows Vista® .
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5.3 Utility Package Operation

5.3.1 Common utility package operations

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

Key Application
Cancels the current entry in a cell.
Closes the window.
Moves between controls in the window.
Used in combination with the mouse operation to select

multiple cells for test execution.

Deletes the character where the cursor is positioned.

When a cell is selected, clears all of the setting contents in the
cell.
Back . .
space Deletes the character where the cursor is positioned.
|I| L_L| Moves the cursor.
Page
Up Moves the cursor one page up.
Page
Down Moves the cursor one page down.
Completes the entry in the cell.

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

<Intelligent function module parameter>

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

Project

—— Program

—— Parameter

—— PLC parameter

—— Network parameter

—— Intelligent function module parameter

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

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

2) On the intelligent function module selection screen of the utility, select:
[Intelligent function module parameter] — [Open parameters] / [Save
parameters]
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3) From GX Developer, select:
[Online] — [Read from PLC] / [Write to PLC] —"Intelligent function
module parameters”
Alternatively, from the intelligent function module selection screen of the
utility, select:
[Online] — [Read from PLC] / [Write to PLC]

<Text files>

A text file can be created by clicking the | Make text file | button on the initial

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

GX Developer/
GX Configurator-TC

Project

Disk
D TN
Project

1)

Personal computer

QCPU
Q25HCPU

A: Intelligent function module parameters
B: Data saved by "Make text file"

UsB

RS-232

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

GX Developer screen

!! window  Help

4 Checkprooram ..,
Confirm project memory size...
Merge data ...
Check parameter
| Transfer ROM r
Delete unused comments.

Clear all parameters ...

IC memory card »

Start ladder logic test
Sek TEL data >
Inteligent Function utiicy: Uity list ...

Customize keys ...
Change display color ...
Options ...

Create start-up setting file

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

Screen for selecting a target
intelligent function module

nmodule ut

Intelligent Function moduls parametsr  Gnlne  Tools  Help

Select a target intelligent function module.

Start 140 No. Module type

aos0 [ Temperature Control Module

Module model name

L

Parameter sefting moduls

[o2HLE =]

Start 170 Nnﬂ\ Moduls model name
0050][262HLE

Initial setting

Aulo refiesh | =

el setig | Aworehesh | Delete Esit

Refer to Section 5.3.3.

Enter "Start 1/0O No.
"Module type" and "

and select

Module model name".

MELSEC-Q

Initial setting
A

Initial setting screen

Initial setting

Module information

Auto refresh

Auto refresh setting screen

Module infarmation

Auto refresh setting

Maks test filo End setup

Module type:  Temperature Control Module Stat IO No: 0080
Module model name:  B6ZHLE Module type:  Temperature Control Module Start 10 Mo 0030
Module model name:  QEZHLT
Selling ftem Setiing value 4]
CHT input range ]
CHZ input range 0| Module side | Madule side Trater | PLC side ]
Setting ftem Bulfer size | Transter Device
CHT sensor compensation value seting 0 LI direction
Themocouples inputp<d. 1deg ]
Micto voltage/voltage/current inputf< 01%) Enoi code 1 1 > f
CH2 sensor compenreation value seting [ .
Thametoupiet bpathet 1deg ] CH1 measued valus(Fy) 1 1 >
Micto voltage/volisge/current inputp0.01%) THZ measued valus(P] 7 1 r
CHI deley cighalfiter seling<0.1 0
primary delay dighal fiter seting<0.15) - CHT manipulated valie(y) 1 1 >
CHZ maripulated valuelHy) 1 1 E
CHT set value monitor 1 1 >
Beh CH2 set value monitor 1 1 >
Diecimal input CH1 approach flag 1 1 E
Siailia CH2 approach fla 1 1 E
= Bp 7] -

& Make text file

Refer to Section 5.4.

End setup

Cancel

Refer to Section 5.5.
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[Online] — [Monitor/Test]

Selecting monitor/test module screen

Select monitor/test module

Select monitor/test module

Start [/0 Mo Module type

X]

ooan |

tadule model name

e

[dezHLE

Module implementation status

Start 10 No. todule model name -

0090|Q62HLE

Moritor/ T est

Exxit

Monitor/Test Select a module to be

monitored/tested.

Monitor/Test
Module information
Module type:  Temperature Control Module

Module model name:  QE2HLC

Monitor/Test screen

Start /0 Mo, 0030

Setting tem

Curnent value ‘A Setting value [=]
Enor code |
CHT measured value(PY] T4505)
CHZ measured valuelFY) T4508)
CHI maripulated vaiuelvI01 ) 50|
CHZ maripulaled valelMVI01 %) 50)
CH1 set value moritor [i
CHZ set valle maritor 0
Cold unclion temperature process valuslden) 25
CH1 approach flag P/ is outside appioach band |
CH2 approach flag PV is outside appioach band |
CHI input range a 0~
Flash AOM setting Details

‘ Curent valus Manitoring
disploy
Cannot execute test
| ‘ Make tes e

to monitor |

Close

Refer to Section 5.6.

MELSEC-Q
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5.3.3 Starting the intelligent function module utility

[Operating procedure]

Intelligent function module utility is started from GX Developer.

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

[Setting screen]

2 Intelligent function module utility D:WELSECYGPPWATE [ |[81](X)

Intelligent function module parameter  ©rline  Tools  Help

Select a target inteligent function module

Start 1/0 Mo, Module type

0osa |Temperature Contral Module

Module model name

|oezHLC

Parameter getting module

Inteligent function module parameter

0030]|QEZHLE Available

Start 1/0 No. Module model name Initial setting | Auto refresh |+ |

Initial setting ‘ Auto refresh | Exit

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

MELSEC-Q

Following screens can be displayed from the intelligent function module utility

screen.

(a) Initial setting screen

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

Initial setting

(b) Auto refresh setting screen

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

Auto refresh

(c) Select monitor/test module screen
[Online] — [Monitor/Test]

*1 Enter the start I/O No. in hexadecimal.

(2) Command buttons

Deletes the initial settings and auto refresh setting of the selected

module.

Closes this screen.
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(3) Menu bar

&2 Intelligent function module utility D:

Inteligent Funckion module parameter EellT=RNY
Open parameters Ctrl+Q
Close parameters
Save parameters Crl+s
Delete parameters

Exit

1le utility D:\MELSEC\GF
wlyiy=M Tools Help

MonitorfTest. ..
Read Fram PLC
odi  Write o PLC

mmperature Control Module

M

(a) Intelligent function module's parameter items

Intelligent function module parameters of the project opened by GX
Developer are handled.

[Open : Reads a parameter file.

parameters]

[Close : Closes the parameter file. If any data are modified, a
parameters] dialog asking for file saving will appear.

[Save : Saves the parameter file.

parameters]

[Delete : Deletes the parameter file.

parameters]

[Exit] : Closes this screen.

(b) Online menu

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

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

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

(1)

POINT

Saving intelligent function module parameters in a file

Since intelligent function module parameters cannot be saved in a file by the
project saving operation of GX Developer, save them on the shown module
selection screen.

Reading/writing intelligent function module parameters from/to a
programmable controller using GX Developer

(a) Intelligent function module parameters can be read from and written into a
programmable controller after having been saved in a file.

(b) Set atarget programmable controller CPU in GX Developer: [Online] —
[Transfer setup].

(c) When mounting the Q62HLC on a remote /O station, use [Read from
PLC] and [Write to PLC] of GX Developer.

Checking the required utility

While the start I/O is displayed on the Intelligent function module utility setting

screen, "*" may be displayed for the model name.

This means that the required utility has not been installed or the utility cannot

be started from GX Developer.

Check the required utility, selecting [Tools] - [Intelligent function utility] - [Utility

list...] in GX Developer.




5 UTILITY PACKAGE (GX Configurator-TC)

5.4 Initial Settings

[Purpose]
Make initial setting for operating Q62HLC channel-by-channel.
For the initial setting parameter types, refer to Section 5.1.

[Operating procedure]

This initial setting eliminates the need for sequence program setting.

MELSEC-Q

"Start /0O No. *" — "Module type" — "Module model name" — | Initial setting

* Enter the start I/O No. in hexadecimal.

[Setting screen]

Initial setting,
Module information

Module type:  Temperature Control Module:
Module model name:  EZHLC

Statl/ONo: 0030

Setling tem

Sefting value

CHT input range.

CHZinput range.

CH1 seror compensation value setting
Themocouples input<0.1deg.)
icro valtage /vokage curent inputpd )

CH2 sermor compensation value selting
Themocouples inputi<0 1deg )
hficro voltage /vokage/ curent inputp<0. %)

(CH1 primary delay digal fiter settingX0 1]

Detai
Decimal input

s

Make test fle

End selup

Sefting range
0-22

Cancel

Alert function setting

Madule infarmation
Module type:  Temperature Control Module:
Module model name:  GE2HLE.

Statl/ONo: 0030

Modue information
Moduie type:  Temperature Conlrol Module
Moduie model name:  O62HLE.

Setting item Setting valus =
CH alert 1 mode seting o dert B
[CHZ alert 1 mode seting Mo dert -
CHT alert et value 1 [
CHZ alert et value 1 [
CHT kit 2 made seting Mo det -
CHZ it 2 mode seting Mo slett >
CHT alert et value 2 0,
etals
Select input
Setting 1ange ~
Mo alert S
Uppet input iviter
Lower input imiter
Uppe limt deviation v
Make test fe End selup Cancel

| Alert function setting

Limiter setting

Statl/ONo: 0080

Setling item 5 etting valle [=]
CH1 upper setting imter IEE
CH2 upper setting imiter I
(CH1 lower setting irnter 2000
CH2 lower setting riter 2000
[l

CH1 setting change rale limiter
Themocouples input<0 1deg /rin)

Micra voltage /valtage/current input<0 17/min)

Make test fie

Detals
Deciimal input

Setling iange

Depends Input rangs setfing

End setup

Caneel

Control parameter setting

Madule information

Madule model name:  DE2HLE.

Moduie type:  Temperature Conlrol Module

Statl/ONo: 0080

Setling tem 3 eling value =]
CH forward/reverse actian seling Reverse action ~
CHZ Forward) reverse aefion sling Fleverse action >
CHT control mode Namal control made -
CHZ control mode Mormal contrl mode B
[pproach band 15
Themacoupies input0 1eq |
Micra voltage /valtage/current inputpd0.1%2)
Soak time crlenal<0.1s) [

Make test fie

Detals
Selectinput

Setling range
Forward action
Reverse action

End setup Cancel
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Module information

Module type:  Temperaturs Control Module Statl/ONo: 0030
Module model name:  062HLC
Setingitem Seting value =

CH1 AT bias q
CHZAT bias 0
CH1 AT diferential gap(<0.15] 0
CHZAT diferential gapfe<D 15) 10
CH1 AT addiional lagi<0 15) 0
CH2AT addtional lagi<0. 1]

Make test fie

Detaifs
Decimal input

Setting 1ange:
Depends Inp range selting

Cancel

End setup

4

| Auto tuning setting

Program control sef

Module information
Module type:  Temperature Control Module Statl/ONo: 0030
Module model name:  062HLC
Seltingtem Setting vakie =
CH1 program control runJreset Reset vr
(CH2 prooram control undreset Reset -
CHI evcution pallein setiing Frogram pattem 1 =
(CHZ eveculion pallem setiing Progiam pallem 1 -
CHI start mode Zero stating -
CHZ start mode Zero stating -
CHI time scale 0075 <+
Details
Selectinput
Setting range
eset
Fun
Make test e End setup Cancel

MELSEC-Q

Program control setting

1)

Normal control setting

Module information

| Normal control setting

Moduletype:  Tempersture Contiol Module Start /0 No: D090
Module model name:  DEZHLC

Settingitern Selling value =
CH1 et value(5V) setting q
CHZ sl value(3V) setiing 0
CHT proporlional berdP) sefling 100
Thermacouples inpulf<0.1deg ] =1
Micto voltage.voltage/cunent inputiX(.1%)
CH2 proporlional berdP) sefling 100
Thermacouples inpulf<D.1deg ]
Micto voltage.voltage/cunent inputiX(.1%)
CHT intzaral mell) s=ingl<0.1) 0.

Make test il

Deetails
Decimal inpt

Setling range:
Depends Input range setiing

Cancel

End setup

Cascade control setting

Cascade control setting

Module informatian

Cascads biash<0 1]

Module ype:  Temperaturs Control Module Statl/ONo: 0030
Module model name:  DE2HLC

Setingitem Selling vake o

1

Cascade ganp<0.001)

Make test e

Details
Decimal inpt

Setling range:
10001000

End setup Cancel
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Scaling setting

Scaling setting
Madie information
Made type:  Temperature Cantrol Modue

Statl/ONa: 0090

Moduie model name:  OB2HLC

Setling item Selling value =
CHT soaling 1angs uppe i valie q
CHZ sealing 1ange Lppe fmit valie 0
CHT soaling range Towes it value [
CH2 scaling 1ange lower it value [
CHT scaling width Lppe il vakie [
CHZ scaling width Lppe i vakie o—|
CHT scaling wickh lower it vahae 0.

Detais
Decimal inpt

Setling range:
Depends Input ange setting

Make test il End setup Cancel
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[Explanation of items]
(1) Command buttons

Make text file Creates a file containing the screen data in the text file

format.
Saves the set data and ends the operation.
Cancels the setting and ends the operation.

POINT

Initial settings are stored in the intelligent module parameters. After being written to

the CPU module, the initial setting is made effective by either (1) or (2).

(1) Cycle the RUN/STOP switch of the CPU module: STOP — RUN — STOP —
RUN.

(2) With the RUN/STOP switch set to RUN, turn off and then on the power or reset
the CPU module.

If the initialization settings have been written by a sequence program, the

initialization settings will be executed during the STOP — RUN of the CPU module.

Arrange so that the initial settings written by the sequence program are re-executed

during the STOP — RUN of the CPU module.
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5.5 Auto Refresh

MELSEC-Q

[Purpose]
Configure the Q64HLC buffer memory for automatic refresh, for each channel.
For the automatic refresh setting types, refer to Section 5.1.
This auto refresh setting eliminates the need for reading and writing by sequence
programs.

[Operating procedure]

"Start 1/0 No. *" — "Module type" — "Module model name" — | Auto refresh

* Enter the start I/O No. in hexadecimal.

[Setting screen]

Auto refresh setting

Module information
Maodule type:  Temperature Control Module Start [/0 Ma.: Q090
Module model name:  QE2HLE
o Module side | Module side Tramsfer | TLC side el
Setting item Buffer size Transfer direction Device
word count
Enar code 1 1 > l—
CH1 measured walue[F] 1 1 -3
CH2 measured walue[FY] 1 1 B3
CH1 manipulated valus(by] 1 1 B
CH2 manipulated walus(by] 1 1 -3
CH1 zet value monitar 1 1 >
CHZ set walue monitar 1 1 B
CH1 approach flag 1 1 B
CHZ approach flag 1 1 -3 -
take text file End setup Cancel
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[Explanation of items]

(1) Items
Module side Buffer
size
Module side Transfer
word count
Transfer direction

PLC side Device

(2) Command buttons

MELSEC-Q

: Displays the buffer memory size of the setting item.
: Displays the number of words to be transferred.

:"—"indicates that data are written from the

programmable controller CPU to the buffer memory.
"—"indicates that data are loaded from the buffer
memory to the programmable controller CPU.

: Enter a CPU module side device that is to be

automatically refreshed.

Applicable devices are X, Y, M, L,B, T, C, ST,D, W, R,
and ZR. When using bit devices, X, Y, M, L or B, set a
number that can be divided by 16 points (examples:
X10, Y120, M16, etc.).

Also, buffer memory data are stored in a 16-point area,
starting from the specified device number. For example,
if X10 is entered, data are stored in X10 to X1F.

Make text file Creates a file containing the screen data in the text file

format.
Saves the set data and ends the operation.
Cancels the setting and ends the operation.

POINTS

» The auto refresh settings are stored in an intelligent function module parameter
file. The auto refresh settings become effective by turning the power OFF and
then ON or resetting the CPU module after writing the intelligent function module
parameters to the CPU module.

» The auto refresh settings cannot be changed from sequence programs. However,
processing equivalent to auto refresh can be added using the FROM/TO
instruction in the sequence program.
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5.6 Monitoring/Test

Module information
Hodule type:  Temperature Control Module:

Module model name:  052HLC

[Purpose]

MELSEC-Q

Start the buffer memory monitoring/testing and 1/O signals monitoring/testing

from this screen.

[Operating procedure]

Select monitor/test module screen — "Start /0O No. *" — "Module type" —
"Module model name" — | Monitor/test

* Enter the start I/O No. in hexadecimal.

The screen can also be started from System monitor of GX Developer Version 6

or later.

Refer to the GX Developer Operating Manual for details.

[Setting screen]

Start1/0 Mo, 0030

Setling tem Cunert valee _A Setling vl [+]
Error cods 0000
CHT measured valuelPy] 14508
CHZ mesured valuelPy] 14506
CH1 manipulated value[MV)(<01%] 50|
CH! value[MV)[X01%) 50|
CHI sel valse monkor [
CHZ sel value monkor [
Cold junction temperalure process valieides) 7
CH1 approach flag FV ic outsid
CH2 approach flag [PV is outside spproach band
CHI input range [ o]~

Flash ROM setting

Curent value
display
Make test e

Stop moritar

Details
Monitoring

Cannt enecute test

Close

X-¥ monitor/test
Module information
Hodule type:  Temperature Control Module:

Module model name:  052HLC

Limiter setting monitor/test [

Module information
Module type:  Temperature Contiol Madule

Module model name:  Q6ZHLE

Shart1/0 No, 0030

Setting lem Cunent value: Selting value -]
CHT upper selting imiter 3720 T3z
CH2 upper setting imiter 3720 13270
CHT lowet setting Imiter 2000 2000
CH2 lower setting Imiter 2000 2000
CHT seifing change rate iter q q
Thermocouples inputf(. 1deq./min)
oo voltage/voliage/curient inputf<0.01%/minl I
[CHZ Sefling change rate imiter q q
Thermacauples inpulf<0.01 deg./min)
biicio voltage/vol age/curient input(X0.01#/minl
[CH1 upper output imiter(<0.15¢] 1050 1050

Flash ROM sefting

Current value
display
Make te fle

Stap monitor

Execute fest

Detals
Maritoring

Decimalinput

Selting rangs [
Depends Input rangs selfing

Close

Limiter setting

| X-Y monitor/test |

Start1/0 Mo, 0030

Flash ROM setting

Curent value
display
Make test e

Stop manitor

Seling tem Cuznt vl Setling valie []
[R00:Watchdog time eror fleg [Walohdog timer error not ooourence
[ROT-Operation mode status Seling mode
[R0ZEno flag Error not occurence
%03 M adle ready flag Frepared
[XO4:CH1 st tuning status Complete
[R05:CH2 st tuning status Complete |
[ROB:FeRAM wite completion flag Not complete.
[R03Defaul value wite completion flag Not complete
[X04 FeRAM wiite failne flag FeRAM write cmpld
[X0B:Selting change completion flag ot complete.
[ROC:CH alet flag Dccurence -
Details

Monitoring

Cannt enecute test

Close.

Alert function monitor/test

| Alert func setting |

Module information
Hodule type:  Temperature Control Module:

Module model name:  052HLC

Stat 140 No. 0030

Seting ke Cunent value Setting value []
CH alert defirition Tcourrencs
s above uppet it of measrable rangelup scale)
P/ below lower lmit of measurable range{down scale) |Not occurence 1
Alertl Not occunence
Aler2 Not occurence
Alertd Not occurence
Alertd Mot oscurtence
Loop alert Mot occunence.
THZ alert defintion ficcurence
P s abave uppet it of measurable rangs(up scals)
P is below lower lmil of measurable range{down scale] |Not occurence e

Flash ROM setting

Curent value
display
Make test e

Stop manitor

Detals
Maritoring

Cannat execule test

Clase
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Control parameter monitor/test

(Sl

Normal control setting monitor/test,

MELSEC-Q

Modke information Module nformation
Module type:  Temperature Cortrol Mod e StatlfONo: 0030 Module ype:  Temperatue Control bodule Statl/ONo: 003D
Modude modelname:  G62HLE Module madelname:  Q62HLE
Setting item Curent valus Setting value Setting itemn Curent value 5 etting valus | =]
CH1 fomwardrieverse sction seting Freverss sction Fieverse action = peration mode status Seting mode
CHZ forward/ieverse action selfing Reverse action Reverse aclion - [Diperation mode command Setfing mode. Selting mode. -
CH1 contial mode Noimal control mad Narmal cantral mode - CHT sel valuel5V) setting [
CH2 sonlial mods Normel control mode Normal cenirol mode - CH2 sel valuel5V) selfing 0 [
CHT conlrol mode monior Normal control mode CHT proportonal band Pl seting [ 700
CHZ contiol made manitar [Normal control made ahevmc‘fusz ""‘DMP;U 1 deg| ] 017
P 3 ] cto voltagealage/curert nputi<012
Themocouples inpulfll 1dea) CH2 proportonal band[P) seting 700 700
Micra voltage/voltage/current inputfx0.15] . [k siemen s e I
%]
eI sER] 5 3 Vicio valtage/vol age/curent inutp<132)
CH1 stop mode seting Mioritor Monitar |- CHT itegral tive ] seting 400 a00]
Flash ROM setting Detais Flash ROM seting Detais
Current value Monitoring Curent value Moritoring
diplay display
Selectinput Cannot execute tast
Make tes fiz EirEs Make ter fie
Fornard scton
Reverse action
Stap moritar Exoute fzst Close Stap moniat Clase
4
Control parameter setting | | Normal control setting |
A
Auto tuning Manual contor| set onitor/test =
Module information Module information
Module type:  Temperature Corlrol Modle Satl/ONo: 0090 Module type:  Temperalure Conlrol Mode Statl/ONo. 0090
Mocule modsiname:  DBZHLE. Modude modelname:  G62HLE
Setting item Current value Setting value B Setting item Current valug Setting value N
Fia b gt ] o= DOperation mode status Setting mode
Inins ko th g pocess f e 4o i Gperslion mode command Selting mode Seling mode -
unction can be done.
Please fallow the steps 1 1o 13 and do the auto turing (o g
ESn Marual contol mode 20-4000
1 Setling the target value CH1 MAN output sefting 50 B
Confin the cunent display valuz of each channefs CHZ MAN ouput setiy 50| B
[CHi set vaue(V) seiting] and da the seifings E 2
i necessa.
Alter completing the setiings, move the cursor ta the
setting item and elick [Execute test] button,
Flash ROM setting Detais Flash ROM setting Delai
Monitoring Currert value Monitaring
display
Cannot executs test Cannet enecute test
Make test fle Make tes fiz
Stop moritar Close Stop moritar Close
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Program control execution monitor/test

Module infamation

Current value
display
Make text file

Stop monitor

Module type:  Temperature Control Moduls Statl/ONo: 0090

Moduie model name:  GEZHLE
Setting item Curient value [ Setting value [=]

Operation mods status Selling made. I
Operafion mode command Selfing mods Seing mode -
CHT measured valuelPV) u@‘
CHZ measured valuelFV] 4508 |
CH1 program contral n/reset Fieset Fleset -
CH2 program conlrol un/reset Reset Rlesel -
CH1 hold command [Without command Without command -
CHZ hold command [Without command Without command -
CH1 command advancing [Without command Without command -
CH2 cammand advancing [Without command Without cammand -
CH1 eeculion times moritar -

Flash ROM setting Detais

Moritoring

Canmot execute test

Close

n monitor/test

Module infarmation

MELSEC-Q

Start1/0 No. 0030

Module type:  Temperature Cortrol Module
Modude model name:  QE2HLE
Setting iem Current valus. | Setling value [~

b il |
Cascade biasb0172) q 0
Cascade gainb<0 001 1000| 1000
Cascade ON/OFF Cascade off |Cascade off -]
Flash ROM setting Details

Monioring

Current value
display

Make text fle

Stop monitor

Cannot execute test

Close

Program control execution |

Cascade control function |

Program control setting monitor/test

Module information

Start1/0 No. 0030

Program control setting ‘

Curent value:
display

Make text fle

Stop monitor

Modude type:  Temperature Cortrol Module
Module model name:  DE2HLC
Setling tem Cunent valhue Setting valus =

Dperation mode status Seting mods
Operation mode command Setting mode S ting mode -
Wher [Execute test] s perfomed for [CHT Exscution
pattern] crwwerds items, to validate wite contents, select
“Command an” in [Setfing change command)
and execte the [Execuion lest].
Setling changs command Command off Command on -
CHI execution paltein progiam pattem 1 progrem patten 1 -
CHZ execulion paltein progam paltem 1 [program paltein 1 -
CHI start made Zeto starting Zero stating -
CH2 start made Zero starting Zer0 stating -

Flach ROM setting Details

Maritaring

Cannot execute test

Claose

Scaling function monitor/test

Module information

Scaling function

Start1/0 No. 0030

Curent value:
display

Make text fle

Stop monitor

Module type:  Temperature Conirol Module
Module model name:  QE2HLE
Setting ftem Cunent valhue Setting valus =
CHI scaling value [
CHZ sealing value q
CH scalig range upper it value q [
CH2 scaling rangs upper il value [ [
CHI scaling range lower it value [ [
CHZ scaling range lowet it value [ [
CHI scaling width upper it value q [
CH2 scaling width upper it value q [
CHI scaling width lovver it vakie [ 0
CH2 scaling width et it vakie [ [
Flach ROM setting Details
Maritaring

Cannot execute test

Claose
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[Explanation of items]
(1) ltems

MELSEC-Q

Setting item : Displays /O signals and buffer memory names.
Current value : Monitors the I/O signal states and present buffer memory values.
Setting value : Enter or select values to be written into the buffer memory for test

operation.

(2) Command buttons
[ Current value display|

Make text file

[ Start monitor |/| Stop monitor |

Execute test

REMARK

Displays the current value of the item selected.
(This is used to check the text that cannot be
displayed in the current value field. However, in
this utility package, all items can be displayed in
the display fields).

Creates a file containing the screen data in the
text file format.

Selects whether or not to monitor current
values.

Performs a test on the selected items. To select
more than one item, select them while holding

down the key.

Closes the currently open screen and returns to
the previous screen.

The "Execute test" operation is explained below, using an example of writing data to

CH.1 set value (SV) setting.

(1) Click and choose the set value field of CH.1 set value (SV) setting.

(2) After entering a value, press the key.
Nothing is written to the Q62HLC at this point.

(3) Click the setting value field for write to the Q62HLC to select.
To write more than one setting item at the same time, select the items while

holding down the key.

(4) Click | Execute test | to execute the write operation.

Upon completion of writing, the written value appears in the current value field.
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6 PROGRAMMING

This chapter describes the programs of the Q62HLC.

When applying any of the program examples introduced in this chapter to the actual
system, verify the applicability and confirm that no problems will occur in the system
control.

6.1 Programming Procedure

Create the programs for various controls to be executed on Q62HLC in accordance
with the following procedure.

Do you use initial
setting of utility?

Y 3

Create sequence
program for setting
initial data (input range,
set value, etc.).

Set initial data (input
range, set value, etc.)
in initial setting.

How do you
make PID constant

Auto tuning and FeRAM used

How do you

Auto tuning and FeRAM used

make PID constant
setting? setting?
Execution of auto
Known Known tuning
values values
used used '
Execution of auto FeRAM's backup
tuning
Do you Not yet
set to initial
setting?
Set |
Set PID constant Using FeRAM's PID
constant read command,
calculated by auto
: * tuning, to initial create sequence program
Create PID constant FeRAM backu Set PID constants in . 9, which reads PID
setting ladder. P initial setting. setting. constants from FeERAM.
Operation

*1: If zone PID data are used for program control, execute the auto tuning for each
zone.
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6.2 For Use in Normal System Configuration

[ System configuration for program explanation|
(1) System configuration

Power supply
module
QCPU
QX42
QY42P

Q62HLC

X00 to X3F
Y40 to Y7F
X/Y80 to X/Y8F

(2) Program conditions
The programs are written to control the temperature measured by the
thermocouple (K: -200 to 1372 °C) connected to channel 1.
* According to input signals, normal control/program control/manual control 2
(simplified analog I/O)/cascade control is executed.
* They include write data error code reading and error code resetting programs.

(3) Intelligent function module switch setting
Set the intelligent function module switch setting as follows.
For details of the intelligent function module switch setting, refer to Section 4.5.

Switch setting for IfO and intelligent function module

Input farmat HE. -
Slat Tupe todel name Switch 1] Switch 2 [ Switch 2] Switch 4 Switch 5] «
0 |PLC FLC
1 |0 Input 142
2 |11] Output Ax42P
3|22 Inkelli. [QEZHLC 0000 0000
A ars
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(a) Devices used by user

Device Function Description
X0 Setting value write command Sets the parameter to execute normal control and program control using
CH 1 and writes into FERAM.

PID constant read command from FeRAM Reads PID constant set by auto tuning from FERAM.

i |(whenGX Configurator-TCisused) |
Auto tuning execution command Executes auto tuning for the specified set value.
(when GX Configurator-TC is not used) Operates only in the normal control mode.

X2 Error code reset command Clears(0) error codes.

X3 Setting mode switch command Switches into the setting mode by setting from OFF to ON.

X4 Normal control mode switching command Switches into the normal control mode by setting from OFF to ON.

Needs to set parameters for normal control before switching.

X5 Program control mode switching command Switches into the program control mode by setting from OFF to ON.
Needs to set parameters for program control before switching.

X7 Manual control mode 2 switching command Switches into the manual control mode 2 by setting from OFF to ON.
After the switching, the operation is performed by the values of manual
output settings (X20 to X2F).

X8 Cascade control switching command Switches into the cascade control mode by setting from OFF to ON.
Needs to set parameters for cascade control before switching.

X11 Program control auto tuning execution command |Executes auto tuning for program control.*1
X12 Program control pattern data setting command Sets the pattern data for executing program control.*2
X15 Cascade control setting command Sets parameters for executing cascade control.*3
X20 to X2F [Manual output setting Specifies the manipulation value when manual control mode 2 is
operated.
Y40 to Y4F |Error code output Qutputs error codes as BCD value.
Y50 to Y5F |Measured value output Outputs measured value as BCD value.
FeRAM read failure output Outputs when reading from FERAM has failed.
veo  |(when GX Configurator-TCis used) |
FeRAM write failure output Outputs when writing into FeERAM has failed.
(when GX Configurator-TC is not used)
D50 Error code Stores error codes that are read out when the error has occurred.
D51 Measured value Stores measured values that are read out.

When turning ON the setting value write command X0, the parameters,

which are set in this program example, are as follows.

* CH2 Unused Channel Setting : 1(Unused. However, set "used"
when used for cascade control. In
this case, parameter is set to the
same as CH1.)

* CH1 Input Range : 0 (K: -200 to 1372°C)
* CH1 Alert 1 Mode Setting : 1 (UprLmt Input Alert)
* CH1 Alert Set Value 1 : 1800 (180°C)

« CH1 Set Value Setting : 800 (80°C)

* CH1 Upper Setting Limiter : 2000 (200°C)

» CH1 Lower Setting Limiter :0(0°C)

When program control is used, first turn on X12 (program control pattern
data setting command), and then turn on XO.

*1: PID constants of zone1 and zone2 that are used for program control are set.
By turning on X11, the auto tuning is executed after switching into normal control mode.
Then, PID constant of zone is set when the auto tuning ends.

6-3 6-3
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*2: Before executing program control, the PID constants of zone1 and zone2 need to be set by
the program control auto tuning (X11).
When program control is executed by the set pattern, it operates as follows.

Setting value
Segment number
Set value Executing time Zone PID data No.
Segment 1 1500 (150°C) 200 (200s) 2 (Zone 2)
Segment 2 1500 (150°C) 100 (100s) 2 (Zone 2)
Segment 3 500 (50°C) 100 (100s) 1 (Zone 1)
Segment 4 500 (50°C) 100 (200s) 1 (Zone 1)
Process Value (PV)
A
150°C [T 2 : :
50C | I 3 .
Zone PID=2 | Zone PID=2 | Zone PID=1 | Zone PID=1 |
i E » time
Segment 1 Segment2  Segment 3 Segment 4
200s 100s 100s 100s

*3: After setting parameter by the cascade control setting command (X15), execute cascade
control by turning on the cascade control switching command (X8).
In this program example, the parameter setting for cascade control and the other parameter
settings (normal control, program control, and manual control2) cannot be set at the same
time.
After setting the parameter for cascade control, do not use the normal control mode switching
command (X4), program control mode switching command (X5), and manual control mode 2
switching command (X7).
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6.2.1 Program example using the utility package
(1) Operation of utility package
(a) Initial setting (Refer to Section 5.4)

<When cascade control is not executed>

CHT INput Range.......cccoiiiiiiiiieie e "0"

CH2 Unused Channel Setting........c.cccooeveneinennenne "Not Used"

[Limiter setting]

CH1 Upper Setting Limiter ...........cccoooieiiieiieeeeee "2000"

CH1 Lower Setting Limiter...........ccocoovvviiiiieneneee "o"

[Alert function setting]

CH1 Alert 1 Mode Setting .......cccveiveiieieeeeeeee "UprLmt Input”

CH1 Alert Set Value 1........cccoevvevveceeeee e "1800"

[Normal control setting]

CH1 Set Value (SV) setting .......c.cccooeveenieneenecnenne "800"

[Program control setting]

CH1 Execution Pattern...........cccoeviiiiiiiiiiieceeee "Program Pattern 1"

CH1 Time Scale .......ccooiieieiiee e "1s"

CH1 Program Pattern 1
Final Segment.........ccccooviiiii i, "4"
Segment 1 Set Value (SV) setting.................... "1500"
Segment 1 Executing Time ........cccceveriiiiennne "200"
Segment 1 Zone PID data No. .......cccooveieneen. "2"
Segment 2 Set Value (SV) setting.........cccceenee. "1500"
Segment 2 Executing Time ......ccccccoeveceeeneeenen. "100"
Segment 2 Zone PID data No. ..........ccceeuneeeeee. "2"
Segment 3 Set Value (SV) setting..................... "500"
Segment 3 Executing Time ........cccceveriinienenne "100"
Segment 3 Zone PID data No. .........ccccceeieneee "
Segment 4 Set Value (SV) setting..........cccc...... "500"
Segment 4 Executing Time ......ccccccovveceeeneeenen. "100"
Segment 4 Zone PID data No. ..........ccceeueeeeee. "

<When cascade control is executed>

CH1 Input Range.........ccveeiieeiiiecee e "0"

CH2 Input Range.........ccceeveeeiieeeee e "0"

CH1 Unused Channel Setting..........cccceeeveeveeecieenee. "Used"

CH2 Unused Channel Setting.........cccocceevviieieneene "Used"

[Limiter setting]

CH1 Upper Setting Limiter ...........cccoooieiiieiieeeee "2000"

CH1 Lower Setting Limiter..........cccocoovveriiiineneee "o"

CH2 Upper Setting Limiter ...........cccoioieiiienieeeeee "2000"

CH2 Lower Setting Limiter ...........cccoeevveecieeieeccieeee "o"

[Normal control setting]

CH1 Set value (SV) setting .......ccccoeviiveiiiiiiiic "1000"
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[Cascade control setting]

Cascade Bias ...........cooveevieeiiieiieeeeee e -
Cascade GaiN.......cc.cooveerveeiiiee e

Initial setting \:I@I@

Module infarmation
Module type:  Temperature Control Module

Start 140 Mo, 0080

Module model name:  GB2HLE

Setting item Setting value [=]

CH1 input range 0

CHZ input range o_|

CH1 sensor compensation value setting 0

Thermocouples inputl<0.01deq ]

Micio valtage/voltage/cunent inputf<0.01%)

CHZ sensor compensation value setting 0

Thermocouples inputl<0.01deg ]

Micro voltagevaltage/curent inputf0.01%)

CH1 primaty delay digial fiter setting<0.1¢] 0.

Details
Decimal input

Make text file

Setting range

End setup

Cancel

Errorcode.....cccoovviviiiiii

CH1 Measured Value (PV) setting

Auto refresh setting &=

Module information
Mudule type:  Temperature Condrol Module
Module mods name:  GEZHLC

Start /0 No.:

0os0

(b) Automatic refresh setting (Refer to Section 5.5)

Setting item

Buffer size:

Module side | Madule side
Transfer
word count

Transter
direction

PLC side |2

Device

Emor code

B

D&0

CH1 measured valuelPV)

D51

CH2 measured value(PV]

CHT manpulated valuelv)

CHZ manipulated valustMV]

CH1 set value monitor

CH2 set value manitar

CHT approach flag

7
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

CHZ approach flag

Make rext file

End setup

Cancel

MELSEC-Q

(c) Intelligent function module parameter write (Refer to Section 5.3.3)

Write the parameter values of the intelligent function module to the PLC

CPU.

Perform this operation on the intelligent function module parameter setting
module selection screen.
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(d) Execution of auto tuning in the [Monitor/test] setting of [Online] menu (Refer
to Section 5.6)
Auto tuning is executed in the procedure shown on the screen.
CH1 Automatic Backup Setting after AT of PID Constants............ "Yes"

Madue informaion
Madue tpe:  Temperature Control Madule Start1/0 No, 0080

Moduie model name:  OEZHLE

S etting itzm Current valuz S etting valug
[BUto tuning function execution]
Inthis dialog, the setting process of the auto turing
funclion can be done.
Please follow the steps 1 to 13 and do the aLto tuning
setting

D

1 Selting the larget value
Confim the curient display value of each channel's
[CHH set value(SV] seting] and do the setings
imeceseany
After completing the settings, mave the cursor to the
setting tem and click [Exectte test] button.

Flash ROM setting Details
‘ ‘ Meritaring

Cannot execute test
‘ ‘ Make text fle

Stop morifor Close

After completing auto tuning, change the following setting items.
» Operation mode command: [Operation mode] to [Setting mode]
* CH1 Auto tuning: [Start] to [Stop]
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(2) Program example

Mode is switched.
X83 X80 X3
1 vl it {RST V81
Module WDT Setting Operation
ready  error mode mode
flag flag (S:\(g’rﬁf’rr:;nngd command
X4 us\
14} {Mov Ko G50 1
Normal CH1
control Control
switching mode
command
{SET Y81 1
Operation
mode
command
X5 us\
1} {mov K2 G50 1
Program CH1
control Control
switching mode
command
ug\
{mov K1 G57 1
CH1
Program
control
RUN/RESET]|
[SET Y81 1
Operation
mode
command
X7 ug\
4 {Mov K3 G50 1
Manual CH1
control Control
mode 2 mode
switching
command
{SET Y81 1
Operation
mode
command
X8
— {SET Y81 1
Cascade Operation
control mode
switching command
command
Manual output setting
X83 X80 ug\ ug\
= K3 G30 1 {mov K4x20 651 1
Module WDT Control mode CH1 Manual
ready error flag output setting
flag
*1l__'____________________________I
| PID constant read command from FeRAM |
X1 Y88 Us\
1 } pa {MovP ki 662 1 1
PID Setting PID constant
] constant  change read !
read com  command
] mand from command |
FeRAM from FeRAM
| |
us\
| {mov 631 kamioo |
PID CH1PID
| constant constant read |
read flag completion
1 from FeRAM  flag |
! M100 us\ !
| — | {mov Ko G62 1 |
CH1
PID PID constant
} ccndstant read |
rea command
1 fopletin from FeRAM [
| 1108 |
| |
CH1PID
] constant |
read failure
] flag |
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e m e e e e
*
1 108 )
| ! {SET
| CH1PID
constant
| read flag
|
|
| M100
| } [RST
| CH1PID
| constant read
completion
| flag
e
Cascade control setting
X15 X83 X80 X81
I 1f A fWov ki
Cascade Module WDT Operation
gontroL ;leady grror mode
etting ag ag
command status
Error code read and output, and Error reset command
X82 X83
} | | {BCD D50
Error flag Mogule ggo;gc;de
rea I
flag y register
X2
it [sET
Error code
reset
command
Y82 X|8,g ;
I H [RsT
Error Error flag
reset
command
Measured value read and autput
X83 X81
} | | [BCD D51
Module Operation Measured
ready mode v1a|ue
flag status ?egrigtge?'

Y60
CH1PID
constant
read failure
output

Y60
CH1PID
constant read
failure output

U8\
G176
Cascade
ON/OFF

K4Y40
Error code
output

Y82
Error
reset
command

Y82
Error
reset
command

K4Y50
Measured
value
output

*1 Perform when the PID constant read from FeRAM is different from that of intelligent

function module parameter.

[END

3

MELSEC-Q
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6.2.2 Program example without using the utility package

Mode is switched

X83 X80
1 s
I 1

Module WDT
ready error
flag flag

Manual output setting
X83 X80

Module ~ WDT
ready error flag
flag

switching
command

X4
i

Normal
control
switching
command

oV

[RST

Ko

X5

AL
(]

Program
control
switching
command

[hov

[Hov

[SET

K2

K1

X7
IN

Manual
control
mode 2
switching
command

oV

[SET

K3

X8
—

[SET

Cascade
control
switching
command

= K3

Setting value write command

us\

&80 ] Twov
Control

mode

[SET

K4X20

[SET

[RsT

Y81
Operation
mode
command

us\

G50 1
CH1
Control
mode

Y81 1
Operation
mode
command

us\
650 1
CH1
Control
mode

Us\

G57 1
CH1
Program
control
RUN/RESET

Y81

Operation
mode
command

g\

G50 1
CH1
Control
mode

v81 ]

Operation
mode
command

¥81 3

Operation
mode
command

Us\

G51 1
CH1
Manual
output
setting

M ]

"2 ]

MELSEC-Q
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Setting value write_Input range, Alert 1 mode setting

Setting

*1

us\

493 ]

CH2
Unused
channel
setting

ug\

632 3

CH1
Input
range

us\

a9z 7]

CH1
Alert 1
mode
setting

v8B ]

Setting
change
command

v88 ]

Setting
change
command

"2 ]

us\

638 ]

CH1
Alert
set
value1

ug\

634 ]

CH1

Set

value (SV)
setting

us\

G55 ]

CH1 Upper
setting
limiter
setting

us\

656 ]

Lower
setting
limiter
setting

M 3
"2 ]

X0 L] M2 X83 X80 Y81
— ¥ {1 FF {1 FF I [MovP ki
Setting Module WDT  Operation
value ready error mode
write flag flag command
command
{Movp Ko
{HovP K1
{SET
X8B
L} {RsT
Setting
change
completion
{SET
value write_Alert set value, Set value, Upper and lower setting limiter setting
Write request to FeERAM
X0 L] M2 X83 X80
— ¥ {1 i1 i1 F [Hov k1800
Setting Module WDT
value ready error
write flag flag
command
{Mov K800
{Wov K2000
{Mov Ko
{RST
{RsT
{SET

MELSEC-Q

v88 ] |

FeRAM
backup
—command

*1: Needed when registering the set input range, alert setting, set value and others to
FeRAM. Write to FERAM is not needed when using the GX Configurator-TC's initial
setting or writing in the input range, alert setting, set value and others using
sequence program at power-on.
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*1
| Set value write_Cancel write request to FERAM |
| X0 X88
| ' {RST v88 1 |
Setting  |FeRAM
' value write FeRAM |
l write completion backup
command command l
: X8A !
| FeRAM !
write failure |
| X8A |
| — | {SET Y60 1 I
FeRAM FeRAM
| write failure write |
| failure
output |
| X8 |
| — | {RsT Y60 1
FeRAM write FeRAM |
| completion write failure
output l
Normal control_Auto tuning execution
X1 X83 X80 X82 X81 us\
it 1F 4s | —= Ko @0 ST Y84 ]
AT Module WDT Error  Operation Control CH1 AT
execution ready  error flag mode status mode command
command flag flag
X1 X84
| ! {RST Y84 1
AT CH1 CH1 AT
execution AT command
command status
Program control_Auto tuning execution request
X11
It {RsT M3 1
Program |
control_AT
execution
command
{RST W4 1
X11 M3 W4
— | £ £ {CALL PO K1 K500 M3 1
Program |
control_AT
execution
command
M3 W4
L} 4 {CALL PO K2 K1500 W4 1

*1: Needed when registering the set input range, alert setting, set value and others to
FeRAM. Write to FeERAM is not needed when using the GX Configurator-TC's initial
setting or writing in the input range, alert setting, set value and others using
sequence program at power-on.
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Program control_Pattern data setting

X12
i
Program
operation_
Pattern
data

setting
command

X83
1
I

X80
pa

Module
ready
flag

14
WDT
error
flag

Operation
mode
status

[Hov

oV

[Hov

[Hov

[Hov

[Hov

[Hov

[Hov

[Hov

oV

[Hov

[Hov

[Hov

[Hov

K1

K2

K4

K1500

K200

K2

K1500

K100

K2

K500

K100

K1

K500

K100

us\

@2 ]

CH1 Execution
pattern setting

us\

a4

CH1 Set
time scale

Us\

a2

CH1P1
Final
segment

us\

a2

CH1P1
Set value

us\

6326

CH1 P181
Time

ug\

627 ]

CH1 P181
PID data

g\
G328

CH1 P182
Set value

ug\

a2 ]

CH1 P182
Time

ug\

a0

CH1P1S2
PID data

us\

31

CH1P1S3
Set value

us\

PR

CH1 P1S3
Time

ug
6333

CH1P1S3
PID data

us\
6334

CH1 P1S3
Set value

us\
6335

CH1 P1S3
Time

3

3

3

MELSEC-Q
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ug\

{Mov K1 G336 1
CH1P1s4
PID data

{SET Y8B 1

Setting
change
command

X12 X8B
— | | | {RsT Y8B 1
Program Setting Setting
operation_  change change
Pattern _ completion command
data setting
command
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Cascade control setting

384

X15

control_
Setting
command

———

Cascade Module

X83
1

X80 X81
|

ready
flag

+F pdi
WDT Operation
error mode
flag  status

[Hov

oV

[Hov

[Hov

[Hov

[Hov

oV

[Hov

[Hov

oV

[Hov

[Hov

[Hov

[Hov

Ko

Ko

Ko

Ko

Ko

Ko

K2000

Ko

K2000

Ko

K1000

K2000

K-500

K1

ug\

G61 1
CH1 Unused
channel setting

us\

G93 1
CH2 Unused
channel setting

us\

G50
CH1 Control
mode

Us\

G82 1
CH2 Control
mode

us\

632 1
CH1 Input
range

ug\

664 L
CH2 Input
range

us\

G55 1
CH1 Upper
setting limiter
setting

ug\

G56 1
CH1 Lower
setting limiter
setting

H

CH2 Upper

setting limiter
setting

Us\

G88 1
CH2 Lower
setting limiter
setting

us\
G34 1
CH1
Set value
(SV) setting

us\

G177 1
Cascade
gain

us\

G178 1
Cascade
bias

us\
G176 1
Cascade
ON/OFF

MELSEC-Q
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{SET Y88 1
Setting change
command
X15 X8B
} 1 | {RsT Y88 1
Cascade Setting change Setting change
control_  completion command
Setting
command
e read and output, and Error reset request
X82 X83 us\
} | | {Mov GO D50
Error  Module Error Error code
flag ready code storage
flag register
{BCD D50 K4y40 1
Error Error
code code
storage output
register
X2
i} {SET Y82 1
Error code Error reset
reset command command
Y82 X82
— | £ {RsT Y82 L
Error Error flag Error reset
reset command
command
Measured value read and output
X83 X81 ug\
} | | {Mov G9 D51
Module ~ Operation Measured
ready mode value
flag status storage
register
{BCD D51 K4Y50 1
Measured Measured
value value utput
storage
register
{FEND 1

MELSEC-Q
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PO

[AT for program control (Zone PID data setting)]

X83 X80 X82 Y84 X84 Mo
1 Y4 ya

A

. H H rq H +
Module WDT Error CH1AT CH1AT
ready error flag command status
flag flag

How Ko

{Movp FD1

us\

[MOVP G35
CH1
Proportional

band
setting

us\

[MOVP G36
CH1
Integral time

us\

[MOVP G37
CH1
Derivative
time

X81
]

[SET

Operation
mode status

[SET

us\
650

CH1 Control

mode

Us\

G34
CH1 Set
value (SV)
setting

D11
Proportional
band_Saving
register

D12
Integral
time_Saving
register

D13

Derivative
time_Saving
register

Y81
Operation
mode
command

Y84
CH1 AT
command

3

3

3

3

MELSEC-Q
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X83 X80 X82 Y84 X84 Mo
I raa I 1 fif rds {RsT v84 ]
Module  WDT Error flag CH1 AT  CH1AT CH1 AT
ready error command status command
flag flag
{RsT Y81 1
Operation
mode
command
- FDo K1 Do
tmp register
for calculation
e Do ka Do 3

tmp register tmp register
for calculation  for calculation

[MOV DO 0 ]
tmp register
for calculation

us\ Us\

[MOV G35 628220
CH1 CH1 Zone 1
Proportional  proportional
band setting  band

Us\ Us\

[MOV G36 628320
CH1 CH1
Integral Zone 1
time Integral time

Us\ us\

[MOV G37 628420
CH1 CH1 Zone 1
Derivative  Derivative
time time

[SET Y8B 1
Setting
change
command

[MOV Ko D10 ]

AT
completion-

waiting counter

[SET Mo ]

MELSEC-Q
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Mo SM412
1 I

I T
1 sec. clock

>= D10 K2
AT completion-
waiting counter

XSF

[Ince

r
Setting
change
completion

[RST

{HovP D11

Proportional
band_Saving
register

{MovP D12

Integral
time_
Saving
register

{Movp D13

Derivative

time_Saving Derivative

register

[RST

[SET

D10 1
AT completion-
waiting counter

¥8B ]

Setting
change
command

us\
635 ]

CH1
Proportional
band setting

us\
G36 1
CH1
Integral
time

us\
637 ]
CH1

time

Mo ]
Fr2 3
[RET ]
e

MELSEC-Q
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6.3 For Use on Remote I/O Network
| System configuration used in the program explanation |
(1) System configuration
Remote master station (Network No.1) Remote I/O station (Station No.1)
Power | Q ' Q Power [ + Q| Q Q Q
Supply C 2 J 3upp|y 2 J X Y 6
P |57 57| 4 4 2
module U 1 module 2 5 2 a
L L P L
P P C
2 2
1 5
X/Y100X/Y 140 X/Y180
to to to
XIY13FX/Y1TFX/Y18F  *1
*1: Device numbers are on the basis of the remote /0O master station.
The following table shows the device numbers on the basis of the remote
station.
Module Device numbers on the basis of Device numbers on the basis of
master station remote station
QX42 X100 to X13F X0 to X3F
QY42P X140 to Y17F Y40 to Y7F
Q62HLC X/Y180 to X/Y18F X/Y80 to X/8F
(2) Program conditions
The programs are executed to control the temperature measured by the
thermocouple (K: -200 to 1372°C) connected to channel 1.
* According to input signals, normal control/program control/manual control2
(simplified analog/digital conversion)/cascade control is executed.
* They include write data error code reading and error code resetting programs.
(3) Intelligent function module switch setting

Set the intelligent function module switch setting as follows.
For details of the intelligent function module switch setting, refer to Section 4.5.

Switch setting for IfO and intelligent function module

Input farmat HE. -
Slat Type todel hame Switch 1| Switch 2 | Switch 3| Switch 4| Switch 5| -
0 |Remote /0] Remate |/0
1 1000 Input 142
2 11 Clutput v 42F
3 202 Inkelli. QEZHLC Q000 0000
A =M
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(a) Initial settings

MELSEC-Q

Device Function Description
Sets the parameter to execute normal control and program control
X100 Setting value write command ] P L prog
using CH 1 and writes into FeRAM.
PID constant read command from FeRAM )
) ) Reads PID constant set by auto tuning from FeRAM.
X101 (when GX Configurator-TCis used) | .
Auto tuning execution command Executes auto tuning for the specified set value.
(when GX Configurator-TC is not used) Operates only in the normal control mode.
X102 Error code reset command Clears(0) error codes.
X103 Setting mode switching command Switches into the setting mode by setting from OFF to ON.
Switches into the normal control mode by setting from OFF to ON.
X104 Normal control mode switching command y 9 o
Needs to set parameters for normal control before switching.
Switches into the program control mode by setting from OFF to
X105 Program control mode switching command ON.
Needs to set parameters for program control before switching.
Switches into the manual control mode 2 by setting from OFF to
ON.
X107 Manual control mode 2 switching command L .
After the switching, the operation is performed by the values of
manual output settings (X20 to X2F).
Switches into the cascade control mode by setting from OFF to
X108 Cascade control switching command ON.
Needs to set parameters for cascade control before switching.
X111 Program control auto tuning execution command Executes auto tuning for program control.*1
X112 Program control pattern data setting command Sets the pattern data for executing program control.*2
X115 Cascade control setting command Sets parameters for executing cascade control.*4
Specifies the manipulation value when manual control mode 2 is
X120 to X12F |Manual output setting P P
operated.
Y140 to Y14F |Error code output Outputs error codes as BCD value.
Y150 to Y15F |Measured value output Outputs measured value as BCD value.
FeRAM read failure output . )
) ) Outputs when reading from FERAM has failed.
Y160 (when GX Configurator-TCis used) __________ | .
FeRAM write failure output . .
. . Outputs when writing into FeERAM has failed.
(when GX Configurator-TC is not used)
D50 Error code Stores error codes that are read out when the error has occurred.
D51 Measured value Stores measured values that are read out.

When turning ON the setting value write command X100, the parameters,
which are set in this program example, are as follows.

* CH2 Unused Channel Setting

* CH1 Input Range

* CH1 Alert 1 Mode Setting
* CH1 Alert Set Value 1

» CH1 Set Value Setting

* CH1 Upper Setting Limiter
* CH1 Lower Setting Limiter

: 1 (Unused. However, set "used"”
when used for cascade control. In
this case, parameter is set to the
same as CH1.)

: 0 (K: -200 to 1372°C)

: 1 (UprLmt Input Alert)

: 1800 (180°C)

: 800 (180°C)

: 2000 (200°C)

: 0 (0°C)

When program control is used, first turn on X112 (program control pattern
data setting command), and then turn on X100.

*1: PID constants of zone1 and zone2 that are used for program control are set.
By turning on X111, switch into normal control mode, and then execute auto tuning.
Then, PID constant of zone is set when the auto tuning ends.

6-21
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*2: Before executing program control, PID constants of zone1 and zone2 need to be set by the
program control auto tuning execution command (X111).
When program control is executed by the set pattern, it operates as follows.

Setting value
Segment number
Set value Executing time Zone PID data No.
Segment 1 1500 (150°C) 200 (200s) 2 (Zone 2)
Segment 2 1500 (150°C) 100 (100s) 2 (Zone 2)
Segment 3 500 (50°C) 100 (100s) 1 (Zone 1)
Segment 4 500 (50°C) 100 (200s) 1 (Zone 1)
Process Value (PV)
A
150°C [T 2 : :
50C | I 3 .
Zone PID=2 | Zone PID=2 | Zone PID=1 | Zone PID=1 |
i E » time
Segment 1 Segment2  Segment 3 Segment 4
200s 100s 100s 100s

*3: After setting parameter by the cascade control setting command (X115), execute cascade
control by turning on the cascade control switching command (X108).
In this program example, the parameter setting for cascade control and the other parameter
settings (normal control, program control, and manual control2) cannot be set at the same
time.
After setting the parameter for cascade control, do not use the normal control mode switching
command (X104), program control mode switching command (X105), and manual control
mode 2 switching command (X107).

POINT

For details on the MELSECNET/H remote I/O network, refer to the Q
Corresponding MELSECNET/H Network System Reference Manual (Remote 1/0
Network).
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6.3.1 Program example using the utility package

(1) Operating GX Developer
(a) Network parameter setting

* Network type : MNET/H (remote master)
» Head I/0O No. : 0000H
* Network No. 1
* Total number of (slave) stations : 1
* Mode : Online
* Network range assignment
M station -» B station M station <- R station -~
StationMo. Y r b
F'Uinls| Stait | End F'Uinls| Stait | End F'Uinls| Stait | End Puinls| Start | End |
1 256 | 0100 | O1FF 256 | 0000 | OOFF 256 | 0100 | OIFF 256 | o000 |COOFF .~
b4 station -» R station b4 station <- B station b4 station -» R station b4 station <- B station -
Stationha. B
F'nints| Start | End F'nints| Start | End F'nints| Start | End F'ﬂints| Start | End |
1 [ [ [ [ [ | 256 | 0500 | OSFF v

Refresh parameters

Link, side PLC side -
Dev. name| Points Start End Dev. name|  Points Start End

Tranzfer 5B SH 512 0000 O1FF| 4= |SB 512 0aoa O1FF
Transfer S | 5w/ 512 0aoo0 O1FF| 4 |5 512 0oo0 O1FF
Random cyclic |LB L o d -
Random cyclic |Lw L o d -
Transferl L= - 512 0aog OTFF| 4= | - 512 oaoa O1FF
Transfer2 LY - 512 0aog O1FF| 4= |7 - 512 oaoa O1FF
Transferd Lw - 256 0500 O5FF| e | - 256 0500 D5FF
Tranzferd - = -
Tranzfers - L o -
Transters -  nd - -
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(2) Operating the utility package
(a) Initial setting (Refer to Section 5.4)

<When cascade control is not executed>

CHT INnput Range ........cooeeieiieiieeieceeeeeeeeeee "o"

CH2 Unused Channel Setting........c.ccccceeecvieecieeennen. "Not Used"

[Limiter setting]

CH1 Upper Setting Limiter ............cccooieiiniieeen. "2000"

CH1 Lower Setting Limiter ...........ccoceeeveveiieeceeeeenne "o"

[Alert function setting]

CH1 Alert 1 Mode Setting........ccoovevceevceeecieeccie e "UprLmt Input”

CH1 Alert Set Value 1 .......cccoovviiieeeeee "1800"

[Normal control setting]

CH1 Set value (SV) setting ......cccccovvvevieecieecieees "800"

[Program control setting]

CH1 Execution Pattern ...........ccccceeecvvevcieeccieeccieeee "Program Pattern 1"

CH1 Time Scale......ccccviviiiiieee e "1s"

CH1 Program Pattern 1
Final Segment........ccooviiiinieee "4"
Segment 1 Set Value (SV) setting .................. "1500"
Segment 1 Executing Time .........ccccceeienenenns "200"
Segment 1 Zone PID data No. .........ccccueee..e. "2"
Segment 2 Set Value (SV) setting .................. "1500"
Segment 2 Executing Time ........cccceeeveeeneennen. "100"
Segment 2 Zone PID data No. ........c.cccccees "2"
Segment 3 Set Value (SV) setting .................. "500"
Segment 3 Executing Time .......c.ccocceeierenenns "100"
Segment 3 Zone PID data No. .........ccccuuee....e. """
Segment 4 Set Value (SV) setting .................. "500"
Segment 4 Executing Time ........cccceeeeeeneeneen. "100"
Segment 4 Zone PID data No. ........ccccccceeees "

<When cascade control is executed>

CH1 INpUt RaANGE ... "o"

CH2 Input Range ........coceeeiieeiieiecceceeeeeeee "o"

CH1 Unused Channel Setting.........ccccoocvviiiieniene "Used"

CH2 Unused Channel Setting .........ccccocvviiiiiien "Used"

[Limiter setting]

CH1 Upper Setting Limiter ...........ccccoiieiineineen. "2000"

CH1 Lower Setting Limiter ..........ccoceeeveeeieeeciecceenns "o"

CH2 Upper Setting Limiter ...........ccccevveevcieeecieeene. "2000"

CH2 Lower Setting Limiter ..........ccoceeeveeeieeeceeeeeens "o"

[Normal control setting]

CH1 Set value (SV) setting ......ccccoevevcieecciieceeee "1000"
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[Cascade control setting]
Cascade BiaS.......cccccoeveeeeicieeeece e "-500"
Cascade GaiN ......cccceceeveeeeiciee e "2000"

Initial setting

Module information
Module type:  Temperature Control Module Start /0 Mo, ooso
Module model name:  BE2HLC

Setting item Setting value el
CH1 input range [
CHZ input range 0_|
CH1 zensor compensation value setting 0

Themocouples inputf<0.01dzsg.)
Micro voltagevoltage/cunent inputl0.01%)

CHZ2 zenzor compengation value setting 0
Themocouples inputf<0.01dzsg.]
Micro voltagevoltage/cunent inputl0.01%)

CH1 primary delay digital filker settingl0.15] 0

Details
Decimal input

Setting range:
0-22

Make test file End setup Cancel

(b) Auto refresh setting (Refer to Section 5.5)
Error Code ..o "W500"
CH1 Measured Value (PV) ......cccccoveveevieeceeeieee "W501"

Auto refresh setting

todule information
Module type:  Temperature Contral Module Start 140 Mo.: noen
Module model name:  B62HLE

-

Setting item hgou?l‘jal?s?‘zdee M??:v:ifi?e Li’rzzif;r'] PIZ‘T:BEV'\S:‘:C;e =]
word count

Enrar code 1 1 B Wwh00

CH1 measured value[F'] 1 1 B Wil

CHE measured valus[P4] 1 1 B3

CH1 manipulated valug(y] 1 1 B3

CH2 manipulated valug(MVy] 1 1 B3

CH1 set valug monitor 1 1 B

CHE set value monitor 1 1 B

CH1 approach flag 1 1 B3

CHE approach flag 1 1 B3 -

M ake text file End setup Cancel

(c) Intelligent function module parameter write (Refer to Section 5.3.3)
The intelligent function module parameters are written to the remote 1/0
station.
Perform this operation on the parameter setting unit selection screen on
intelligent function module.
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(d) Executes auto tuning at the monitor/test in the online menu.

(Refer to Section 5.6)
Executes auto tuning following the order described on the screen below.

CH1 Automatic Backup after AT of PID contents ....."Yes"

Auto tuning E‘§|®

Module information

Module type:  Temperature Control Module Start 140 Mo, 0080

Module model name:  Q62HLC

Currert value Setting vale

1

Setting tem
Ao tuning lunclion execution]

Inthis dislog, the setling process of the auto tuning
function can be done.

Fleass follow the steps 1 to 13 and da the auto tuning
setting

1. Setting the target walue
Canfiim the current display value of each channels
[CHA set valug(5V] setting] and do the settings
if necessan.

After completing the ssttings. move the cursor to the:
setling item and click [Execute test] button

| Make text file

o

T oot ot S it

Flash ROM setting Details:

Monitoring

Cannot execute test

Stop menitor Close

Change the items below after auto tuning has completed.
* Operation mode command: "Operation mode" to "Setting mode"

* CH1 Auto tuning: "Start" to "Stop"
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(3) Program example

B/W for handshaking
< Master station baton pass status confirmation >
SB47 K4

— | (1100 )

Local station baton
pass execution status

{Master station data link status confirmation >
SB49 K3
— | (1101 )
Local station
cyclic transmission

status
< Remote /O baton pass status confirmation >
SW70.0 K4
———{ I (1102 )
Baton pass
execution
status 1

<{ Remote I/O station data link status confirmation >
SW74.0 K3
Ry s )
Cyclic transmission

status 1
{Remote /O station communication status confirmation >
SW78.0 K3
— | (1104 )
Parameter
communication
status 1

< Remote /O station status confirmation >
SB20 T100 T101 T102 T103 T104
—F HF A A HF HF {MC No oo j

CH1 PID
constant read
completion flag

NO —_ M100

CH1 PID constant
read completion flag
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X183 X180 X103
—| } /H’ {'N [MOVP KO D100 }
Module WDT Setting Control
ready error mode mode
flag flag switching
command
[SET M1 }
Control
mode
switch
X104
"ﬂ [MOVP K1 D100 }
Normal Control
control mode
switching
command
r
|_SET M1 }
Control
mode
switch
X105
'ﬂ [MOVP K2 D100 }
Program Control
control mode
switching
command
[SET M1 }
Control
mode
switch
X107
'ﬂ [MOVP K3 D100 }
Manual Control
control mode
mode 2
switching
command
[SET M1 }
Control
mode
switch
X108
"H [MOVP K4 D100 }
Cascade Control
control mode
switching
command
[SET M1 }
Control
mode
switch
SM412
|'N [SET M2 }
1 sec. clock Manual
manipulated
value change
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Cascade mode
X183 X180 X115
— ——F—— v 1 b0t}
Module WDT Cascade
ready flag  errorflag  control_
Setting
command
Error code read and output, and Error reset command
X183 X182
—| | | | [BCD W500 K2Y140 }
Module  Error flag Error
ready code
flag
X102
'ﬂ [SET Y182
Error code Error reset
reset command command
Y182 X182
— | £ [RST Y182 }
Error reset Error flag Error reset
command command
Measured value read and output
{Measured value >
X183 X181
| | | [BCD W501 K4Y150 }
Module Operation Measured
ready flag  mode status value
Buffer memory reading and writing
M303
—| } [SET M300 }
Remote Remote
1/0 buffer 1/0 buffer
memory memory
write write
command
[RST M303 }
Remote /O
buffer memory
write command
< Q62HLC buffer memory read >
M300 M301
—,H’—/H’—[ZP_ REMFR 1 K1 H8 KO WO H2F5 M301 }
Remote Buffer Buffer
I/0 buffer ~ memory memory
memory access access
write completion completion
6- 29 6-29
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M300
_| |_
Remote
1/0 buffer
memory
write

4[ZP. REMTO

M304
| —{P. RENTO

Buffer
memory
write
completion 1

M306

—| |—[ZP. REMTO
Buffer

memory

write

completion 2

M308

— |—[ZP. REMTO
Buffer

memory

write

completion 3

M310

—] |—[ZP. REMTO
Buffer

memory

write

completion 4

M312

— ——{zP. REMTO
Buffer

memory

write

completion 5

M314

—| |—[ZP. REMTO
Buffer

memory

write

completion 6

M316
| }|—{zP. REMTO

Buffer
memory
write
completion 7

M301

X183

” 91"

"1

” 91"

” 91"

” 91"

” 91"

” 91"

” 91"

K2

K2

K2

K2

K2

K2

K2

K2

K1

K1

K1

K1

K1

K1

K1

K1

H8

H8

H8

H8

H8

H8

H8

H8

K32

K59

K64

K91

K176

K192

K272

K320

W20

W3B

W40

W5B

WoBO

Woco

w110

W140

H1A

H5

H1A

H5

H3

H4

H2A

H35

[RST

_| |
I
Buffer
memory
access
completion

X180 M301
||

< Buffer memory transmission confirmation >

-
TMe

Module
ready
flag

N1 " M101

/lt/

I 11

WDT  Buffer memory
error  access completion
flag

N1

MELSEC-Q

M304 }
Buffer
memory
write
completion 1

M306 }
Buffer
memory
write
completion 2

M308 }
Buffer
memory
write
completion 3

mto 7}

Buffer
memory
write
completion 4

M312 }
Buffer
memory
write
completion 5

M314 ]

Buffer
memory
write
completion 6

M3t6  J

Buffer
memory
write
completion 7

Mo1 7}

Buffer
memory
access
completion

Moo |

Remote
1/0 buffer
memory
write

mor |
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Mode is switched.
M1
— I—{: D100 KO ] [RST Y181 }
Control Control Operation
mode mode mode
switch command
< CH1 Control mode >
{: D100 K1 ] [CALLP P1 KO W32 }
Control
mode
< CH1 Control mode >
{: D100 K2 ] [CALLP P1 K2 W32 }
Control
mode
< CH1 Program control run/reset >
[CALLP P1 K1 W39 }
< CH1 Control mode >
{: D100 K3 ] [CALLP P1 K3 W32 }
Control
mode
[RST M1
Control
mode
switch
M300
> D100 KO ] [SET Y181 }
Remote Control Operation
1/0 buffer mode mode
memory write command
Manual output setting
< CH1 Manual output setting >
M2
{:: W1E K3 ]—| { [CALLP P1 K4X120 W33 }
Manual
manipulated
value
change
[RST M2 }
Manual
manipulated
value change

MELSEC-Q
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*
1 | PID constant read from FeRAM !
| < PID constant read from FeERAM o0
X101 X18B |
! ¥ [CALLP  P1 K1 W3E 1,
| PID Setting
constant change ]
! read completion
\ command |
from FeRAM |
[}
\ [}
[MOV W1F K4M500 } |
! CH1PID \
| constant read
| completion flag |
| |
I M500 !
| | [CALLP P1 KO W3E } |
CH1PID |
[} constant
read [}
! completion
| flag !
[}
! M508
| |
| CH1 PID |
constant |
! read failure
| flag !
\ |
M508 |
! | [SET vieo
| CH1 PID CH1PID
\ constant read constant |
failure flag read failure |
! output
\ |
| M500 |
: [RsT Y160 I
|
CH1 PID CH1 PID .
| constant read constant
| completion flag read failure |
output
S Ut
Cascade control setting
{ Cascade ON/OFF >
X115 X181 D101.0
—| I ,H’ { { [CALLP P1 K1 WOBO }
Cascade Operation
control_  mode
Setting status
command
[MOV H2 D101 }
X115 D101.1 M303
— | !} 1F [SET vis
Cascade Remote 1/0 Setting
control_ buffer memory change
Setting write command command
command
X18B
) l [RST Y18B }
Seting
. change
completion comngand
[MOV HO D101 }
[MCR N1 }
*1: Perform when the PID constant read from FeRAM is different from that of intelligent
function module parameter.
6-32 6-32
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P1

SM400

Always
ON

TMov

MELSEC-Q
TMCR NO 1
[FEND T}

FDO FD1 1
[SET M303 ]

Remote I/O
buffer memory
write command

[RET i

[END 1

POINT

To write the intelligent function module parameters, set the target remote I/O station

from [Online] - [Transfer setup] on GX Developer.

They can be written by:

« Directly connecting GX Developer to the remote 1/O station.

» Connecting GX Developer to another device such as a CPU module and passing
through the network.
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6.3.2 Program example without using the utility package

(1)

Operation of GX Developer (Network parameter setting)
: MNET/H (remote master)
: 0000H

* Network type
* Head 1/0O No.
* Network No.

* Total number of (slave) stations

* Mode

* Network range assignment

1
1

: Online

StationHe.

hd station -» A station

I station <- R station

b

Pmnls| Start \

End |Fumls| Shart \ End

Puoints | Start

End | Points | Stat | End |

1

286 | ofon [ o1FF |

Refresh parameters

256 | 0000 | OOFF

286 | 0100 [ O1FF |

256 | 0000 | OOFF

Link. side PLLC side
Dev. name| Paoints Start End Dev. name|  Paints Start End
Transfer SB SE 512 0000| O1FF| 4= |SE 512 0ooo O1FF
Transfer 84 [5'w 512 0000 O1FF| 4 |Siw 512 0000 O1FF
Random cpclic (LB o3 -
Random cyclic | L'w - -
Transfer] L - 512 0000 O1FF| 4 | - 512 0ooo O1FF
Transfer2 LY - 512 0000 O1FF| 4= | - 512 0000 O1FF
Transferd hd - -
Transferd v - -
Transfers hd - -
Transferb hd L nd -

MELSEC-Q
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(2) Program example

B/W for handshaking
< Master station baton pass status confirmation >
SB47 K4
—| I (1100 )
Local station
baton pass
execution status

< Master station data link status confirmation >
SB49 K3
—| I (T1 01 )
Local station
cyclic transmission

status
<{Remote I/O station baton pass status confirmation >
SW70.0 K4
| (102 )
Baton pass

execution status 1

<{Remote I/O station data link status confirmation >
SW74.0 K3
|

— | (1103 )
Cyclic transmission

status
<{Remote /O station communication status confirmation >
SW78.0 K3
— | (1104 )
Parameter
communication
status 1

< Remote /O station status confirmation >
SB20 T100 T101 T102 T103 T104

—f +£ G £ +£ +£ [Mc NO M100 i

N0~ M100
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X183 X180 X103
—| } /H’ m [MOVP KO D100 }
Module WDT  |Setting Control
ready error  |mode mode
flag flag switching
command
[SET M1 }
Control
mode
switch
X104
"N [MOVP K1 D100 }
Normal Control
control mode
switching
command
[SET M1 }
Control
mode
switch
X105
'ﬂ [MOVP K2 D100 }
Program Control
control mode
switching
command
[SET M1 }
Control
mode
switch
X107
"N [MOVP K3 D100 }
Manual Control
control mode
mode 2
switching
command
[SET M1 }
Control
mode
switch
X108
'ﬂ [MOVP K4 D100 }
Cascade Control
control mode
switching
command
[SET M1 }
Control
mode
switch
SM412
i [SET M2 i
1 sec. clock Manual
manipulated
value change

6- 36 6-36
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Setting value write command
X183 X180 X100

— | +F M [Mov H1 D101 ]
Module WDT Setting value
ready error  write command
flag flag

Normal control_Auto tuning execution
X183 X180 X101

] [Hov i plot J

Module WDT AT execution

ready error command

flag flag
X101 X184
| N.{ [RST Y184 }
AT CH1 CH1
execution AT status AT status
command

Program control_Auto tuning execution request
X183 X180 X111

| 2y N MOV HI plo1

Module WDT Program
ready flag error flag control
AT
execution
[RST M3 }
r
{RST M4 }
X111 D101.5
— | It} [ Mov Ko D10
Program AT completion-
control waiting counter
AT
execution
D101.5 SM412
| | } [ INCP D10 ]
1 sec. clock AT completion-

waiting counter

>= D10 K2 ] [MOV H40 D101 }
AT completion-
waiting counter

Program control_Pattern data setting
X183 X180 X112
e | [Wov  H1 plot ]
Module WDT Program
ready flag error flag operation_
Pattern data
setting command

Cascade control
X183 X180 X115
]

—| I /‘,’ {'N [MOV H1 D101 }
Module WDT Cascade
ready flag error flag control_

Setting
command




6 PROGRAMMING

Error code read and output, and Error reset request

MELSEC-Q

X183 X182
— | | | [MOVP wo D50 }
Module Error flag Error code
ready flag storage register
[BCD D50 K2Y140 }
Error code
storage register
X102
"N [SET Y182 }
Error code Error reset
reset command command
Y182 X182
—| I /',/',’ [RST Y182 }
Errorreset  Error Error reset
command  flag command
Measured value read and output
<{ Measured value >
X183 X181
} } } [MOVP w9 D51 }
Module Operation Measured
ready mode value
flag status storage
register
[BCD D51 K4Y150 }
Measured
value
storage
register
Buffer memory reading and writing
M303
—| | [SET M300 }
Remote Remote
1/0 buffer 1/0 buffer
memory memory
write write
command
[RST M303 }
Remote
1/0 buffer
memory
write command
< Q62HLC buffer memory read >
M300 M301
—,H’—,H’—[ZP. REMFR 41 K1 H8 KO wo H2F5 M301 }
Remote  Buffer Buffer
I/O buffer memory memory
memory  access access
write completion completion
6-38 6-38
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M300
_| |_
Remote
1/0 buffer
memory

write

4[ZP. REMTO

M304
—| |—[ZP. REMTO
Buffer
memory
write
completion 1

M306
—] I—[ZP. REMTO
Buffer
memory
write
completion 2

M308
| |—{zp. REMTO

Buffer
memory
write
completion 3

M310

—| |—[ZP. REMTO
Buffer

memory

write

completion 4

M312

—| |—[ZP. REMTO
Buffer

memory

write

completion 5

M314

—| |—[ZP. REMTO
Buffer

memory

write

completion 6

M316

| |—{zp. REMTO

Buffer
memory
write
completion 7

M301

X183

—|

” 91"

NG

” 91"

” 91"

” 91"

” 91"

” 91"

” 91"

K2

K2

K2

K2

K2

K2

K2

K2

K1

K1

K1

K1

K1

K1

K1

K1

H8

H8

H8

H8

H8

H8

H8

H8

K32

K59

K64

K91

K176

K192

K272

K320

W20

W3B

W40

W5B

WoBO

Woco

w110

W140

H1A

H5

H1A

H5

H3

H4

H2A

H35

Buffer
memory
access
completion

X180 M301
] ||

< Buffer memory transmission confirmation >

Module
ready
flag

N1 " M101

/t/lll L

WDT Buffer memory
error access completion

flag

-
TMe

[RST

N1

MELSEC-Q

M304 }
Buffer
memory
write
completion 1

M306 ]

Buffer
memory
write
completion 2

M308 }
Buffer
memory
write
completion 3

mto 7}

Buffer
memory
write
completion 4

M312 }
Buffer
memory
write
completion 5

M314 }
Buffer
memory
write
completion 6

M3t6  J

Buffer
memory
write
completion 7

Mo1 7}

Buffer
memory
access
completion

Moo |

Remote /0
buffer memory
write

mor |
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Mode is switched.

M1
—| I—{: D100 KO ] [RST Y181 }
Control Control Operation
mode mode mode
switch command
< CH1 Control mode >
{: D100 K1 ] [CALLP P1 KO W32 }
Control
mode
< CH1 Control mode >
{: D100 K2 ] [CALLP P1 K2 W32 }
Control
mode

< CH1 Program control RUN/RESET >

[CALLP P1 K1 W39 }
< CH1 Control mode >
{: D100 K3 ] [CALLP P1 K3 W32 }
Control
mode
[RST M1 }
Control
mode
switch
M300
—,H’—[) D100 KO ] [SET Y181 }
Remote Control Operation
1/0 buffer mode mode
memory write command
Manual output setting
< CH1 Manual output setting >
M2
{:: W1E K3 ]—| { [CALLP P1 K4X120 W33 }
Manual
manipulated
value
change
[RST M2 }
Manual
manipulated
value
change
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Setting value write_Input range, Alert 1 mode setting

121

797

< CH2 Unused channel setting

Setting value write_Alert set value, Set value,
Upper and lower setting limiter setting

807

X100

D101.2
'

X100 Y181 D101.0
—| I ,H' { { [CALLP P1 K1 W5D
Setting  Operation
value mode
write command
command
< CH1 Input range
[CALLP P1 KO W20
<{ CH1 Alert 1 mode setting
[CALLP P1 K1 WoCco
[MOV H2 D101
X100 D101.1 M303
—| | | | | f [SET Y18B
Setting Remote I/O buffer Setting
value memory write change
write command command
command
X18B
} [RST Y18B
Setting change Setting
completion change
command
[MOV H4 D101

{ Setting value write command

I
Write

request
to FeRAM

[CALLP P1 K1800 W26

<{ CH1 Alert set value1

[CALLP P1 K800 W22

< CH1 Set value (SV) setting

[CALLP P1 K2000 W37

< CH1 Upper setting limiter setting

[CALLP P1 KO W38

[MOV H8 D101

MELSEC-Q

Voo

L




6 PROGRAMMING

*1

[SET

H2

K500

K1500 M4 L

MELSEC-Q

ptlor

Y188 }
FeRAM
backup
command

Y188
FeRAM
backup
command

Y184
CH1AT
command

ptlo1

M3 1

F === = = = = e e e e e e e e e e e e e e e e e e e e e e e e e - e = - - -
| X100 D101.3 M303
. —— —H
Setting Remote
! value 1/O buffer
1 write memory
command write
! command
|
[}
[}
|
|
! Set value write_Cancel write request to FERAM
! X100 X188
- — — |
| Setting FeRAM write completion
value
| write
command
L T T T T e T T -—
Normal control_Auto tuning execution
X101 X182 X181 D101.0 ,
— | ) | | | |—| = W1E KO
AT Errorlflag Oplerlation I -
execution mode
command status
—[MOV
Program control_Auto tuning execution
X111 M3 M4
I HF A {CALL
Program
control AT
execution
M3 M4
} ¥ [CALL
*1: Needed when registering the set input range, alert setting, set value and others to
FeRAM.
Write to FERAM is not needed when using the GX Configurator-TC's initial setting
or writing in the input range, alert setting, set value and others using sequence
program at power-on.
6-42



6 PROGRAMMING

Program control_Pattern data setting < CH1 Execution pattern setting N
X112 X182 X181 D101.0
I 14 £ { } [cALLP  P1 K1 w0
Program Errorflag  Operation
operation_Pattern mode status
data setting
command
<{ CH1 Time scale >
[CALLP P1 K2 Wi12 }
< CH1 P1S1 Final segment >
[CALLP P1 K4 W140 }
< CH1 P1S1 Set value >
[CALLP P1 K1500 W145 }
< CH1 P1S1 Time scale >
[CALLP P1 K200 W146 }
< CH1 P1S1 PID data >
[CALLP P1 K2 w147 }
{ CH1 P18S2 Set value >
[CALLP P1 K1500 W148 }
< CH1 P1S2 Time scale >
[CALLP P1 K100 W149 }
<{CH1 P1S2 PID data >
[CALLP P1 K2 W14A }
{CH1 P1S3 Set value >
[CALLP P1 K500 W14B }
< CH1 P1S3 Time scale >
[CALLP P1 K100 W14C }
{CH1 P1S3 PID data >
[CALLP P1 K1 W14D }
<CH1 P184 Set value >
[CALLP P1 K500 W14E }
< CH1 P1S4 Time scale >
[CALLP P1 K100 W14F }
< CH1 P184 PID data >
[CALLP P1 K1 W150 }
[MOV H2 D101 }
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X112 D101.1 M303
L‘ l 1 I [SET
Program Remote I/0
operation_Pattern buffer memory
data setting write command
command
X18B
} [RsT
Setting change
completion
r
{ MoV HO
6-44
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Y18B
Setting change
command

Y18B }
Setting change
command

D101 }
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Cascade control setting

D101.0
1|

<{CH?1 Unused channel setting

X115 X181
| | X
I pd
Cascade Operation
control_Setting mode
command status

[CALLP P1 KO W3D

<{ CH2 Unused channel setting

[CALLP P1 KO W5D

< CH1 Control mode

{caLLp Pt KO W32

< CH2 Control mode

[CALLP P1 KO W52

<{CH1 Input range

[CALLP P1 KO W20

<{CH2 Input range

{CALLP  P1 KO W40

<{CH1 Upper setting limiter setting

[CALLP P1 K2000 W37

<{CH1 Lower setting limiter setting

[cALLP  P1 KO W38

<'CH2 Upper setting limiter setting

[CALLP P1 K2000 W57

< CH2 Lower setting limiter setting

[CALLP P1 KO W58

<CH1 Set value setting

{CALLP  P1 K1000 W22

< Cascade gain

[CALLP P1 K2000 WoB1

< Cascade bias

[CALLP  P1 K-500 WoB2

< Cascade ON/OFF

[CALLP P1 K1 WOBO

[Mov H2 D101

MELSEC-Q
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X115 D101.1 M303
— | | £ [SET Y188
Cascade Remote 1/0 Setting changé
control_Setting buffer memory command
command write command
X18B
I [RST Y188
Setting change Setting change
completion command
[MOV HO D101 }
[MCR N1 }
[MCR NO }
[FEND }
AT for program control (Zone PID data setting)
< CH1 Control mode >
PO X182 Y184 X184 D101.0
A > 45 £ | | [MOVP KO w32 ]
Error flag CH1AT  CH1AT
command status
¢ CH1 Set value setting >
[MOVP FD1 W22 }
< Proportional band save >
[MOVP W23 D11
Proportional
band_Saving
register
< Integral time save >
[MOVP w24 D12 }
Integral
time_Saving
register
< Derivative time save >
[MOVP W25 D13
Derivative
time_Saving
register
[SET M303
Remote I/O
buffer memory
write command
[MOV H2 D101 }
6 - 46 6 - 46
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D101.1 M303
— | F [SET vigt
Remote 1/0 Operation
buffer memory mode
write command command
X181
— | [SET yisa ]
Operation CH1 AT
mode status command
X184
| [MOV H4 D101 }
CH1 AT status
D101. 2 X184
— | £ [RST Y184
CH1 CH1 AT
AT status command
[RST Y181
Operation
mode
command
[— FDO K1 DO }
[* DO K4 DO }
[Mov Do 20 ]
< Zone n proportional band setting >
[MOV W23 W11AZ0 }
< Zone n integral time setting >
[MOV w24 W11BZ0 }
<Zone n derivative time setting >
[MOV W25 W11CZ0 }
['SET M303
L Remote /O }
buffer memory
write command
[MOV H8 D101 }
6 - 47 6 - 47
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P1

MELSEC-Q

D101.3 M303
— | 48 [SET viss ]
Remote I/0 Setting change
buffer memory command
write command
X18B
I [RST Y188
Setting change Setting change
completion command
[MOV H10 D101 }
D101. 4
— I [MOVP D11 W23 ]
Proportional
band_Saving
register
[MOVP D12 w24 }
Integral
time_Saving
register
[MOVP D13 W25 }
Derivative
time_Saving
register
[SET M303
Remote /0
buffer memory
write command
[MOV H20 D101 }
D101. 6 M303
— | IF MOV HI piot ]
Remote I/O
buffer memory
write command
[SET FY2 }
[RET }
SM400
I MOV  FDO FD1 1
IAlways ON
['SET M303
- Remote 1/0 }

buffer memory
write command
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[RET

[END
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7 ONLINE MODULE CHANGE

When changing a module online, carefully read the QCPU User's Manual (Hardware
Design, Maintenance and Inspection), section 12.4.1 "Online module change".

This chapter describes the specifications of an online module change.

(1) Perform an online module change by operating GX Developer.

(2) When you want to continue the pre-change operation with the new module after
an online module change, save/restore the buffer memory contents.

POINT

(1) Perform an online module change after making sure that the system outside the
programmable controller will not malfunction.

(2) To prevent an electric shock and malfunction of operating modules, provide
means such as switches for powering off each of the external power supply and
external devices connected to the module to be replaced online.

(3) After the module becomes faulty, the data may not be saved properly.
Therefore, prerecord the data to be saved (the whole buffer memory contents
that can be written, see Section 3.5.1).

(4) It is recommended to perform an online module change in the actual system in
advance to ensure that it would not affect the other modules by checking the
following:

» Means of cutting off the connection to external devices and its configuration
are correct.
» Switching ON/OFF does not bring any undesirable effect.

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

Failure to do so may cause malfunction.
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7.1 Online Module Change Conditions

The programmable controller CPU, MELSECNET/H remote I/O module, Q62HLC, GX
Developer and base unit given below are needed to perform an online module change.

(1)

(2)

)

(4)

()

Programmable controller CPU

The Process CPU is required.

For precautions for multiple CPU system configuration, refer to the QCPU User's
Manual (Multiple CPU System).

MELSECNET/H remote I/O module
The module of function version D or later is necessary.

Q62HLC

The module of function version C or later is necessary.

GX Developer

GX Developer of Version 7.10L or later is necessary.

GX Developer of Version 8.18U or later is required to perform an online module
change on the remote I/O station.

Base unit

1) When the slim type main base unit (Q3__ISB) is used, an online module
change cannot be performed.

2) When the power supply module unnecessary type extension base unit
(Q5_1B) is used, online module change cannot be performed for the modules
on all the base units connected.
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7.2 Online Module Change Operations

The following gives the operations performed for an online module change.

PLC CPU operation O: Executed X : Not executed

FROM/TO GX Configurator . (Intelligent function module
X X . (User operation) * 3 R
X/Y refresh | instruction | Device test | Initial setting| Monitor/ operation)
* 1 parameter test
(1) Operation stop
Tun OFF all ¥ signals that Module is operating as usual
) ) ) « ) were turned ON by a .

sequence program. l

B

Dismounting of module

Operate GX Developer to start
an online module change.

v

Click the [Execution] button
of GX Developer to make the
%< %< %< % %< module dismountable.

v

Dismount the corresponding
module.

Module stops operating.
* RUN LED turns off.

(3) Mounting of new module
| Mount a new module.

l !

XIY refresh resumes and
the module starts.
*RUN LED tumns on.

After mounting the module, « Default operation
click the [Execution] button (Xn3 remains OFF)

O X X @) X of GX Developer. When there are initial setting
parameters, operation is
performed according to the initial
setting parameters at this point.

Operation check before control start

(4) Operation check

Click the [Cancel] button of
GX Developer to leave the
online mode.

}

Conduct an operation test on
the new module using
"Device test" of GX Developer
or "Monitor/test" of

@) X O X ®) GX Configurator.

4
J Module operates according
7| to test operation *2

f Operation check completed

(5) Resumption of control v

Xn3 (Module ready flag)

Operate GX Developer to turns ON.

resume the online module > v

change mode, and click the Start is made when Xn3 turns

[Execution] button to resume from OFF to ON.

control. Operation is performed
according to the initial setting

e} e} e} % e} sequence.*2
y
Terminates the online
module change operation

% 1: Access to the intelligent function module device (UC\GO) is included.
* 2: In the absence of the operation marked * 2, the operation of the intelligent function module is the operation performed prior to that.
* 3: The item numbers (1) to (5) correspond to the operation step numbers of "Section 7.3 Online module change procedure".
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The online module change procedure is explained separately for the case where GX
Configurator-TC was used for initial setting and for the case where a sequence
program was used for initial setting.

7.3.1 GX Configurator-TC was used for initial setting

(1) Operation stop
Turn off the following output signals to stop module operation.

(@)

Device No. Signal name
Yn1 Setting/operation mode command
Yn8 FeRAM backup command
Yn9 Default setting registration command
YnB Setting change command

POINT

Control may not stop if only the setting/operation mode command (Yn1) is turned off.
To stop control without fail, set the PID continuation flag (buffer memory address:
169) for 0 (stop) and turn off the setting/operation mode command (Yn1).

To confirm that control has stopped, make sure that the setting/operation mode

status (Xn1) is off.

Device test g
Bit device
Device Cloze
E =
Hide historny
FORCE ON | FORCE OFF | Toggleforce | —— )
Wiord device/buffer memary
+ Device j

(" Buffer memory b odule start 1/0 [Hex)

Address

Setting value

[DEC =| |1Ebitinteger = | Set
Frogram

Label reference program

Execution history

Device | Sefting condition |
OB

Force OFF
he] Force OFF
Y8 Force OFF
1 Force OFF

Clear
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(2) Dismounting of module
(a) After choosing [Diagnosis] - [Online module change] on GX Developer to
enter the "Online module change" mode, double-click the module to be
changed online to display the "Online module change" screen.

System Monitor E‘
Installed status Base
] 1 2 3 n Base Module
tagterPLC> I:‘ I:‘ + Main base
(o
Powe QE2H| Unma) U nma| Urma Unmo| D D
rsu LC [unti |unti funti |unti O O~
pEl 1Ept Ing |ng |ng  |ng
QZ5PHCFU oo«
N N
| e
N N
N N
Parameter status Mode
1/0 Address a 10 | 20 | 30 | 40 £ System manitor
1 & Dnline module change
Pawe Intelli | Hone | Nore | Wone [None
rsu | Q28PHCPU  [gent
Pl 16pt [1Ept |16pt [16pt [16pt
Skatus é
. Module system eiror @ Module error |:| Module waming Detailed inf. of power supply...
I Module change Close
H " H "
(b) Click the "Execution" button to enable a module change.
Online module change §|
Operation Target module

* Madule change execution 140 address 0otH

. L Module name GE2HLC
Inistallation confirmation

Status

Maodule control restart
Change module selection completed

Statuz/Guidance

Fleaze turn off ' signal of the changed module when vou change the

inteligent function module.

Cancel

If the following error screen appears, click the "OK" button and perform the
operation in (2)(c) and later.

MELSOFT series GX Developer

i The tarzet module didn't respond.
The task is advanced to the installation contirmation,

(c) After confirming that the RUN LED of the module has turned off, disconnect
the external wiring and dismount the module.

POINT

(1) If you have removed the wiring together with the terminal block, the temperature
measurement values may vary within the accuracy range due to the error of the
specific cold junction temperature compensation resistor. (Only when input
range is thermocouple.)

(2) Always dismount the module. If mounting confirmation is made without the
module being dismounted, the module will not start properly and the RUN LED
will not be lit.
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(3) Mounting of new module

(@) Mount a new module to the same slot and connect the external wiring.

(b)  After mounting the module, click the [Execution] button and make sure that
the RUN LED is lit. Module Ready Flag (Xn3) remains OFF.

Online module change rz|
Operation Target module
Module change execution 140 address 000H

o ) L Module name GE2HLC
*! Installation confirmation

Status
Module contral restart

Changing module

Status/Guidance

The module can be exchanged.

Fleaze press the Execute button after installing a new module.

Cancel

(4) Operation check

(@) To make an operation check, click the [Cancel] button to cancel control

resumption.
Online module change @
Operation Target module
Module change execution WD e 0aoH

. L Module name GE2HLC
Installation confirmation

Status
* Module cantral restart X X X
Change module installation completion

Status/Guidance

The controls such as [/0, FROM/TO instruction executions,
and automatic refresh for the installed module are restarted.

Fleaze confirm the parameter zetting and wirng, etc. and execute.

Cancel

(b) Click the [OK] button to leave the "Online module change" mode.

MELSOFT series GX Developer

=) The online modue change modeis stopped.
Q‘) Even i the stop is exected,

the oniine moclle change mods on the FLC sids s not cancel

Please execute the onliie module change and restark the control of the madue again
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Click the [Close] button to close the System monitor screen.

System Monitor

Installed status

[

1

2

3

hasterPLC->

Pawe
rsu
BRly

U25PHCPU

Unmo| Unmaf Unma| Linmof

unti
ng

unti
ng

unli
ng

unti
ng

—

Parameter status

Daddess | 0 [10] 2030 [ 40
0 1 4

Powe, None |Mone |Mone |Mone

rsu | B25PHCPU

pply 1Ept |16pt |16pt |16pt
Status
. Madule spstem eror E Module eror D Module warring
B Moduls changs

Base
Base Module

Ooooooood
Ooooooood

Mode

(™ System monitar

& Online module change

Dietailed inf. of power supply..
Close

(o Miain base

T Y Ty Y Ty

Before resuming control, check the Q62HLC for the following items. If any
fault is found, refer to Chapter 8 and take corrective action.

1) The RUN LED is on.
2) The ERR. LED is off.
3) The watchdog timer error flag (Xn0) is off.
4) The error flag (Xn2) is off.
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(5) Resumption of control
(a)

After choosing [Diagnosis] - [Online module change] on GX Developer to

redisplay the "Online module change" screen, click the [Execution] button to
resume control. The FROM/TO instruction for the module resumes.

Online module change E]
Operation Target module
Module change execution 140 address 000H

. L Module name GE2HLC
Installation confirmation

Status
* Module cantral restart X X X
Change module installation completion

Status/Guidance

The controls such as [/0, FROM/TO instruction executions,
and automatic refresh for the installed module are restarted.

Fleaze confirm the parameter zetting and wirng, etc. and execute.

Cancel

(b) The "Online module change completed" screen appears.

MELSOFT series GX Developer  [X|

o | ) online module change completed,
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7.3.2 Sequence program was used for initial setting

(1) Conversion disable
(@) Turn off the following output signals to stop module operation.

Device No. Signal name
Yn1 Setting/operation mode command
Yn8 E’PROM backup command
Yn9 Default setting registration command
YnB Setting change command

POINT

Control may not stop if only the setting/operation mode command (Yn1) is turned off.
To stop control without fail, set the PID continuation flag (buffer memory address:
169) for 0 (stop) and turn off the setting/operation mode command (Yn1).

To confirm that control has stopped, make sure that the setting/operation mode
status (Xn1) is off.

Bit device
Device Cloze
E =
Hide historny
FORCE ON | FORCE OFF | Toggle force |
Wiord device/buffer memary
+ Device j

(" Buffer memory b odule start 1/0 [Hex)

Address

Setting value

[DEC =| |1Ebitinteger = | Set
Frogram

Label reference program

Execution history

Device | Sefting condition |
OB Force OFF
he] Force OFF
Y8 Force OFF
1 Force OFF
Clear

(b) If the buffer memory contents to be saved are not yet prerecorded, choose
"Online" - "Monitor" - " on GX Developer to monitor the buffer memory and
record the values.

POINT

If a CPU continuation error (e.g. SP. UNIT DOWN, UNIT VERIFY ERR.) has
occurred due to the fault of the module to be changed, the buffer memory contents
cannot be saved.
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(2) Dismounting of module

(a) After choosing [Diagnosis] - [Online module change] on GX Developer to
enter the "Online module change" mode, double-click the module to be
changed online to display the "Online module change" screen.

Installed status Base
] 1 2 3 n Base Module
tagterPLC> I:‘ I:‘ + Main base
(o
Powe QE2H| Unma) U nma| Urma Unmo| D D
rsu LC [unti |unti funti |unti O O~
pEl 1Ept Ing |ng |ng  |ng
QZ5PHCFU oo«
N N
| e
N N
N N
Parameter status Mode
1/0 Address a 10 | 20 | 30 | 40 £ System manitor

1 (& Online module changs

Pawe Intelli | Hone | Nore | Wone [None

rsu | Q28PHCPU  [gent

pply 1Ept |16pt |16pt |16pt |1Bpt

Skatus é
. Module system eiror @ Module error |:| Module waming Detailed inf. of power supply...

B Hodule change Close

(b) Click the "Execution" button to enable a module change.

Online module change g|
Operation Target module

* Madule change execution 140 address 0otH

. L Module name GE2HLC
Inistallation confirmation

Status

Maodule control restart
Change module selection completed

Statuz/Guidance

Fleaze turn off ' signal of the changed module when vou change the

inteligent function module.

Cancel

If the following error screen appears, click the [OK] button, dismount the
module as-is, and mount a new module.

MELSOFT series GX Developer

i The tarzet module didn't respond.
5 The task is advanced to the installation contirmation,
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(c) After confirming that the RUN LED of the module has turned off, disconnect
the external wiring and dismount the module.

POINT

(1) If you have removed the wiring together with the terminal block, the temperature
measurement values may vary within the accuracy range due to the error of the
specific cold junction temperature compensation resistor. (Only when input
range is thermocouple.)

(2) Always dismount the module. If mounting confirmation is made without the
module being dismounted, the module will not start properly and the RUN LED

will not be lit.

(3) Mounting of new module
(@) Mount a new module to the same slot and connect the external wiring.

(b) After mounting the module, click the [Execution] button and make sure that
the RUN LED is lit. Module Ready Flag (Xn3) remains OFF.

Online module change §|

Operation Target module

Module change execution 140 address 0ooH

o . L Module name GE2HLC
*! Installation confirmation

Status
Module control restart X
Changing module

Status/Guidance

The module can be exchanged.

Fleaze press the Execute button after installing a new module.

Cancel
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(4) Operation check
To make an operation check, click the [Cancel] button to cancel control

(@)

(b)

(€)

(d)

(e)

resumption.

Online module change @

Operation

Status/Guidance

Module change execution
Installation confirmation

£+ Module contral restart

Target module
1/0 address

Module name

Status

000H
QE2HLC

Change module installation completion

The controls such as [/0, FROM/TO instruction executions,
and automatic refresh for the installed module are restarted.
Fleaze confirm the parameter zetting and wirng, etc. and execute.

Cancel

MELSEC-Q

Click the [OK] button to leave the "Online module change" mode.

MELSOFT series GX Developer

. The online module change mode is stapped.
J) Even f the stop is executed,

the online module change mode on the PLC side is not cancelled,
Please execute the online modle change and restart the control of the madule again.

Click the [Close] button to close the System monitor screen.

System Monitor

Installed status Bass
‘ 1 | 7 2 3 ] Base Module
MasterPLC> | - | - | - | - | - [ [ # Manbas
o
Powe Urimal Unmo| Linmal Unmol D D
rsu unti funti unti [unt 0 O
prly hg |[na [ng [ng
25PHCPU N N
N N
|
[ 1 SR
N N
Parameter status tode
|/Déddess | 0 [ 10 ] 20 [ 30 [ 40 " System monitor
0 1 2 3 4 * Dniine module change
Powe Mone |Mone (None [Mane
rsu | QZ5PHCRU
pely 16pt |16pt |16pt [16pt
Status é
B Module spstemenor [ Module error ] Module warning Detalled inf. of power supply
. Madule change Tl
" H non non . "
Choose "Online" - "Debug" - "Device test" on GX Developer to set the

prerecorded values to the buffer memory.

To back up the data on the FeRAM, turn the FeRAM backup command
(Yn8) from OFF to ON to write the buffer memory contents to the FERAM.



7 ONLINE MODULE CHANGE

(f)

(9)
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Before resuming control, check the Q62HLC for the following items. If any
fault is found, refer to Chapter 8 and take corrective action.

1) The RUN LED is on.

2) The ERR. LED is off.

3) The watchdog timer error flag (Xn0) is off.

4) The error flag (Xn2) is off.

Since the new module is in a default status, it must be initialized by a
sequence program after control resumption.
Before performing initialization, check whether the contents of the
initialization program are correct or not.
1) Normal system configuration
The sequence program should perform initialization on the leading
edge of Module Ready Flag (Xn3) of the Q62HLC.
When control resumption is executed, Module Ready Flag (Xn3) turns
ON and initialization is performed. (If the sequence program performs
initialization only one scan after RUN, initialization is not performed.)
2) When used on remote I/0O network
Insert a user device that will execute initialization at any timing
(initialization request signal) into the sequence program. After control
resumption, turn ON the initialization request signal to perform
initialization. (If the sequence program performs initialization only one
scan after a data link start of the remote 1/0 network, initialization is not
performed.)

(5) Resumption of control

(@)

(b)

After choosing [Diagnosis] - [Online module change] on GX Developer to
redisplay the "Online module change" screen, click the [Execution] button to
resume control. The FROM/TO instruction for the module resumes.

Online module change @

Operation Target module

Module change execution 140 address 0ooH

. L Module name GE2HLC
Installation confirmation

Status

* Module cantral restart X X X
Change module installation completion

Status/Guidance

The controls such as [/0, FROM/TO instruction executions,
and automatic refresh for the installed module are restarted.

Fleaze confirm the parameter zetting and wirng, etc. and execute.

Cancel

The "Online module change completed" screen appears.

MELSOFT series GX Developer  [X]

\!‘) Online module change completed.
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7.4 Precautions for Online Module Change

The following are the precautions for online module change.

(1) Always perform an online module change in the correct procedure. A failure to do
so can cause a malfunction or failure.

(2) If you resume control after setting the prerecorded values to the buffer memory of
the new module after an online module change, control cannot be resumed in the
same control status since the manipulated values (MV) (buffer memory address:
13, 14) are cleared once at the point when control was stopped.

(3) If an alarm occurred before an online module change, the same alarm will not
always occur at the resumption of control. For example, when a standby upper-
limit alarm has been set, a standby status will be established and no alarm occur
at the resumption of control after an online module change if the alarm occurred
before the online module change.

7.4.1 Precautions before module change

(1) Operation stop
Turn off the following output signals to stop module operation before module

change.
Device No. Signal name
Yn1 Setting/operation mode command (refer to remarks below)
Yn8 FeRAM backup command
Yn9 Default setting registration command
YnB Setting change command
REMARK

Control may not stop if only the setting/operation mode command (Yn1) is turned off.
To stop control without fail, set the PID continuation flag (buffer memory address:
169) to 0 (stop) and turn off the setting/operation mode command (Yn1). Turning the
setting/operation mode status (Xn1) off can confirm that control has stopped.

(2) Control continuation
If you want to continue control at online module change, set the PID continuation
flag (buffer memory address: 169) to 1 (continue) before online module change.
This operation allows control to continue during online module change until the
module has disconnected.
However, make sure to disconnect all external power supply before removing
module and make safe to change it.
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)

(4)
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Data save

After module change, the buffer memory returns to default value (value read from
FeRAM). Saving and recovering the buffer memory contents is necessary to
continue previous operating states in changed module.

However, if recovery with sequence program or initial settings is possible, this
operation is not necessary.

The whole buffer memory contents that can be written are required to continue
the operating states. There are two following methods to save the buffer memory.

(a) Specify the buffer memory of module to be changed with [Read from PLC] -
[Device data] on GX Developer to read it.

(b)  Monitor the buffer memory of module to be changed with [Buffer memory
batch monitor] on GX Developer and jot down the buffer memory contents.

Each operation should be performed before online module change, because they
cannot be performed after online module change has started. For operating
procedure, refer to Section 7.3.

Wiring
The wiring should be performed after making sure that all external power supply
of current output has turned off.
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7.4.2 Precautions after module change

(1) Data recovery
Leaving from online module change mode once when changed module is
normally recognized allows you to recover the data before resuming control.
As direct device access (MOV Un\G*), FROM/TO instruction and auto refresh
setting by sequence program are invalid at this moment, perform data recovery
with test operation of GX Developer or GX Configurator-TC manually. In addition,
confirmation of control and writing to FERAM are possible at this moment as
necessary.
Also, if initial setting parameter is set on GX Configurator-TC, the initial setting
contents are stored in the buffer memory when changed module is normally
recognized.

(2) Check before resuming control
Before resuming control, check the following items. If any fault is found, refer to
Troubleshooting in Chapter 8 and take corrective action.
(@) The RUN LED is on.
(b) The ERR. LED is off.
(c) The watchdog timer error flag (Xn0) is off.
(d) The error flag (Xn2) is off.

REMARK

Note that module ready flag (Xn3) does not turns on just after mounted a module by
online module change unlike in the case of usually starting up. Module ready flag
(Xn3) turns on after resuming control. In consequence, sequence program, which
sets the initial states by startup of module ready flag (Xn3), operates at resuming
control.
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7.4.3 List of precautions depending on parameter setting method
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O : Used, X : Not used

Parameter setting method

Precautions for online module change

FeRAM backup

GX Configurator-
TC initial setting

Sequence
program for writing
initial values *1

For executing save
and recovery of
buffer memory

For not executing
save and recovery
of buffer memory

X X X No precaution No precaution
X X O *2 No precaution
X O X No precaution No precaution
X O O *2 No precaution
O X X *3 No precaution
O X O *2, *3 No precaution
O O X *2 No precaution
O O O *2, *3 No precaution

*1: Thisindicates the sequence program that operates by startup of module ready flag (Xn3).

*2: Even if the recovery of buffer memory has executed at the steps of "After mounting the module,
click the [Execution] button of GX Developer" and "Operate GX Developer to resume the online
module change mode, and click the [Execution] button to resume control" of user operation in
Section 7.2, the buffer memory is overwritten by sequence program for writing initial values. The
recovery of buffer memory should be executed after the step of "Operate GX Developer to resume
the online module change mode, and click the [Execution] button to resume control".

*3: Execute the recovery of FERAM after the step "After mounting the module, click the [Execution]
button of GX Developer" of user operation in Section 7.2 and then execute the recovery of buffer
memory. Setting a data in the buffer memory and turning FERAM backup command (Yn8) on
recover FERAM by test operation of GX Developer.
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8 TROUBLESHOOTING

8.1 Error Code List

The error has the following three types.

« Write data error (OOO3H, OOO4+, OOO5H, OOO6H)

* AT error completion (001EH, 002EH, 003EH, 004EH, 005EH)
» Hardware error (001FH, 002FH, 003FH)

*1  The buffer memory address occurring write data error is displayed at "O0O0O" in
hexadecimal.
Example) "0234H" expresses that data out of the range are written to proportional
band (P) setting (buffer memory address: 35 (23H)).

The error code of the Q62HLC is stored into the buffer memory address O.
Display it in hexadecimal for check.

(1) Error code to be stored when multiple errors occur
(a) If higher priority error occurs during occurrence of lower priority error, the
error code of the higher one is overwritten.

[Priority order]
Hardware error «— AT error completion «— Write data error

(b) If multiple errors have been detected at hardware error/AT error completion,
the error code of the first occurred error is retained.

(c) In write data error, if higher priority error occurs during occurrence of lower
priority error, the error code of the higher one is overwritten.

[Priority order]
0006w +— 000 3+ «— 000 51 «— 000 4+

If the last one digits of the error codes are the same, the smallest buffer
memory address among the ones where data were mistakenly written is
stored by priority.

However, if error code is "OOO6KH", the buffer memory address where data
were mistakenly written first is held.

[Example of priority order of error code to be stored]
0A46H +— 0203+ «— 0403+ +— 0575+ «— 0334+

"0A46K" is held even when "0346+" occurs. |
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(2) Error Code List
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Error code
(hexadecim | Error type Cause Error-time operation Corrective action
al)”

» Write to the area write-enabled [« The written data is held as |+ Make error rest in the following
in the setting mode only was is. procedure:
performed in the operation « If data are written to 1) Choose the setting mode.
mode. multiple write areas, the 2) Set a correct value.

* Any of the following error codes | smallest buffer memory 3) Make error reset.
occurred during setting mode; address among the ones | * When changing from the operation mode
however, the mode is changed where data were to the setting mode, make sure that the

O003+ to operation mode without mistakenly written is stored | PID continuation flag (buffer memory
resetting the error. by priority. address: 169) is 0 (STOP), and turn off
« Write data error to input range the setting/operation mode command
(error code: 0204+, 0404H) (Yn1).
* Write error to alert mode
setting (error code: 0C04H,
0C14H, 0C24H, 0C34H,
0DO04+, 0D 14+, 0D24H,
0D34+)

« Data outside the setting range [+ The written data is held as | Set data within the range.
was written. is.

* When write area setting is
over the upper and lower
limit values, the upper and
lower limit values are used
to exercise the control.

L4 « If multiple data outside the
Write data setting range were written,
error the smallest buffer memory
address among the ones
where data were
mistakenly written is stored
by priority.

« The setting of the upper/lower * The written data is held as |« Make setting so that the upper limit value
output limiter or upper/lower is. is greater than the lower limit value.
setting limiter is illegal. * The upper and lower limit

values that may be set are
used to exercise control.

00015+ . If da‘ta arg \{vritten tF)
multiple limiter setting area,
the smallest buffer memory
address among the ones
where data were
mistakenly written is stored
by priority.

« The set value was changed * The written data is ignored. |« After making error reset command (Yn2:
during default setting * Any set value cannot be ON), change the set value.
registration. changed until error reset is

OO made.

« If another write error
occurs, error code (the
buffer memory address: 0)
data does not change.

*1  The buffer memory address occurring write data error is displayed at "O0O0O" in

hexadecimal.

Example) "0234H" expresses that data out of the range are written to proportional
band (P) setting (buffer memory address: 35 (23H)).




8 TROUBLESHOOTING

MELSEC-Q

Error code
(hexadecim
al)"

Error type

Cause

Error-time operation

Corrective action

001EH

002EH

003EH

004EH

005EH

AT error
completion

» The measured value is out of
the input range during AT.

« Control mode switched to the
mode other than normal control
mode during AT.

The following buffer memory of
applicable channel is changed
during AT.
* Set value (SV) setting
» Upper output limiter
* Lower output limiter
* Output variable limiter
» Sensor compensation value
setting
* Primary delay digital filter
setting
+ Control mode
* AT bias
The following buffer memory of
applicable channel is changed,
and the set value is out of the
range during AT.
» Upper setting limiter
» Lower setting limiter

* The half sine of data collection
wave exceeded two hours
during AT.

* PID constant calculated value
exceeded the range.

« AT status (Xn4, Xn5) turns
off.

* PID constants and loop
disconnection detection
judgment time do not
change.

* Remove error factors after making error
reset start command (Yn2: ON) and
execute AT again.

001FH

002FH

003FH

Hardware
error

* Adjustment data error is
detected.

« Analog/Digital conversion value
error is detected.

» Temperature compensation
error is detected. (Includes the
case of cold junction
temperature compensation
resistance is not connected.)

* |t depends on hardware
error case.

* For temperature compensation error
(Error code: 003F+), make sure that
terminal block/cold junction temperature
compensation resistor is not
disconnected. If it is disconnected,
connect correctly.

* Replace the module.

* Please consult your sales representative
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8.2 Processing Performed by Q62HLC at Error Occurrence

The Q62HLC performs processing as explained below if an error occurs in the
Q62HLC/programmable controller CPU or when the programmable controller CPU is
switched from RUN to STOP.

Status Processing

Control output setting for CPU stop
error

PID continuation flag Stop Continue Stop Continue

CLEAR HOLD

At Q62HLC write error occurrence
At Q62HLC AT error completion Follows the operation to be performed at errors in Section 8.1 Error Code List.
At Q62HLC hardware error occurrence

Continues the
At programmable controller CPU stop  [Stops the operation and turns off external Follows stop mode )
. operation and performs
error occurrence output. setting.
external output.
) Continues the Continues the
When programmable controller CPU is |Follows stop mode ) Follows stop mode )
. ) operation and performs . operation and performs
switched from RUN to STOP setting. setting.
external output. external output.

During programmable controller CPU

reset Does not perform external output, as module itself becomes inoperative.

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

Doing so may cause malfunction of programmable controller system.

¢ Be extremely careful when setting the PID continuation flag which controls the
external output.

¢ Abnormal output may be provided due to a failure of an output element or its internal
circuit.
Install an external monitoring circuit for the output signals which may lead to serious
accidents.




8 TROUBLESHOOTING

8.3 If the RUN LED Has Flickered or Turned Off
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Check item

Corrective action

Is 5VDC supplied?

* Check the power supply module.
* Load the module securely.

loaded on the base unit equal to or less than
the current capacity of the power supply
module?

Is the sum of current capacities of the modules

Make the sum of current capacities of the
modules loaded on the base unit equal to or
less than the current capacity of the power
supply module.

Has a watchdog timer error occurred?

* Reset the programmable controller CPU or
power it on again.
» Change the Q62HLC.

Is a module change enabled during an online
module change?

Refer to Chapter 7 and handle it.

8.4 If the ERR. LED Has Turned On or Flickered

(1) Ifturned on

Check item

Corrective action

Is cold junction temperature compensation
resistance disconnected?

« Connect cold junction temperature
compensation resistance.

* Q62HLC hardware fault.
Please consult your sales representative.

(2) If flickered

Check item

Corrective action

Has a write data error occurred?

» Check the error code list in Section 8.1 and
correct the sequence program.
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8.5 If the ALM LED Has Turned On or Flickered

(1) Ifturned on

Check item Corrective action

» Check the contents of the alert definition

Has the alert occurrence flag (XnC to XnD)
(buffer memory address: 5, 6) and take

turned on? . .
action for it.
(2) If flickered
Check item Corrective action
Is the process value beyond the measured » Change the input range setting to the
range specified for the input range? operating ambient range setting.
« Set the channels, where the sensors are
Is there any channel where a sensor is not disconnected, to unused at the unused
connected? channel setting (buffer memory address: 61,
93).
* Check for a load disconnection, external
Has a loop disconnection been detected? operation device fault, sensor disconnector
or the like.

8.6 If the Watchdog Timer Error (Xn0) Has Turned ON

Check item Corrective action

* Reset the programmable controller CPU or
power it on again.

— If the watchdog timer error turned on again,

it represents Q62HLC hardware fault.

Please consult your sales representative.

8.7 If the Error Flag (Xn2) Has Turned ON

Check item Corrective action

. » Check the error code list in Section 8.1 and
Has a write data error occurred?
correct the sequence program.

. » Check the error code list in Section 8.1 and
Has AT error completion occurred?
correct the sequence program.

* When cold junction temperature
compensation resistor is disconnected,

Has a hardware error occurred? connect it.

* It represents Q62HLC hardware fault.
Please consult your sales representative.
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8.8 If the Module READY Flag (Xn3) Does Not Turn ON
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Check item

Corrective action

Has an error occurred on the programmable
controller?

* Q62HLC hardware fault.
Please consult your sales representative.

8.9 If the FeRAM Write Failure Flag (XnA) Has Turned ON

Check item

Corrective action

» Execute writing into FeERAM again.
If the FeRAM write failure flag (XnA) does
not turn off, it represents Q62HLC hardware
fault.
Please consult your sales representative.

8.10 If Auto Tuning Does Not Start (If the Auto Tuning Status Flag (Xn4, Xn5) Does Not

Turn ON)

Check item

Corrective action

Are start conditions for auto tuning met?

» Check whether the all conditions are met
with referring to Section 3.2.1 (2) (a).

Has auto tuning been completed abnormally?

» Check whether the auto tuning has
completed abnormally with referring to
Section 3.2.1 (2) (d).

8.11 If Auto Tuning Does Not Complete (If the Auto Tuning Status Flag (Xn4, Xn5) Remains
to Be ON and Does Not Turn OFF)

Check item

Corrective action

Is the FERAM's PID constant read/write flag
(buffer memory address: 31) set to 1 (ON)?

* Set 0 (OFF) to the Automatic backup setting
after auto tuning of PID constants (buffer
memory address: 63, 95), and turn OFF the
FeRAM's PID constant read/write flag (buffer
memory address: 31).

Is the FeERAM's PID constant read command
(buffer memory address: 62, 94) set to 1 (With
command)?

* Set the FeRAM's PID constant read
command (buffer memory address: 62, 94)
to 0 (Without command).

Is the set value (SV) set correctly? (Does the
manipulated value (MV) remain 0% since the

set value (SV) is small?)

« Set arbitrary control value to the set value
(SV).
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8.12 If the Alert Occurrence Flag (XnC to XnD) Has Turned ON
Check item Corrective action
Is the measured value error/alert set value *» Check the alert definition (buffer memory
beyond the range? address: 5, 6) and take action for the alert
Is a disconnection detected? that occurred.
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8.13 Checking the Q62HLC Status by System Monitoring of GX Developer

Choosing the detailed information of the Q62HLC in system monitoring of GX
Developer allows you to check the error codes and LED lit-up states.

(1) Operating GX Developer
[Diagnostics] — [System monitor] — "Select Q62HLC" —

| Module Detailed Information |

(2) Module Detail Information

(@) Checking the function version

The function version of the Q62HLC is displayed in the product information

field.
051050000000000-C
B v

Function version

Product information (first 5 digits)

Checking the error code

The error code stored in buffer memory address 0 of the Q62HLC is
displayed in the latest error code field. (Refer to Section 8.1)

If the error code is indicated in hexadecimal, the last 1 digit indicates the
error code and the last 2 to 4 digits indicate the error occurrence factor.
The error occurrence factor includes the following information.

* For write data error: buffer memory address that detected the error

* For AT error completion or hardware error: factor code

(When the button is pressed, the contents displayed in the
Present Error field are displayed in the No. 1 field.)

Module’s Detailed Information gl
Module
Module Name QEZHLC
170 Address 80
Implementation Pasition Main Base 0Slat

Product information  051050000000000 - C

Module Infarmatian

Module access Poszible 1#0 Clear / Hold Settings

Status of External Power Supply -— Moise Filter Setting
Fuse Status

Input Type:
Status of [/0 Address Verify Aaree

Remote password setting status -

Error Display

[ho | ErorCode ]

Display format
{+ HEx

Present Emor Mo Error

Evror History

The display sequence of the error histary is from the oldest eror
The latest errar is displayed in the line as under.

" DEC

HA Infomation... | | [ Sionmanior Close
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(3) H/W Information

HIW Information E‘
Madule D\sp\?ymfo‘rmal
Madule Mame  QE2HLC Praduct information D6 1060000000000 - C & HEX  DEC
H:w! LED Information HAw S/ Information
No. Value No. Falue No. Value No. Value

S000 L oooo
2 oooo

1 000l

=

‘ Stop monitar Close

(a) Hardware LED information
The hardware LED information gives the following information.

1) Actual LED information

b15 b2 b0
ALM Q
ERR
RUN

2) LED1 information

b15 b0
bit Condition on which bit turns on bit Condition on which bit turns on
b0 Unused b8 When CH1 loop disconnection is detected
b1 When CH2 loop disconnection is detected b9 When CH1 alert 4 is on
b2 When CH2 alert 4 is on b10 When CH1 alert 3 is on
b3 When CH2 alert 3 is on b11 When CH1 alert 2 is on
b4 When CH2 alert 2 is on b12 When CH1 alert 1 is on
b5 When CH2 alert 1 is on b13 When CH1 PID control is exercised
b6 When CH2 PID control is exercised b14 At write data error occurrence (Refer to 8.1)
b7 Unused b15 Same as the one of the actual RUN LED
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3) LEDZ2 information
b15 b0

bit Condition on which bit turns on bit Condition on which bit turns on

b0 Unused b8 Unused

b1 Unused b9 Unused

b2 Unused b10 Unused

b3 Unused b11 Unused

b4 Unused b12 Unused

b5 Unused b13 Unused

b6 Unused b14 At hardware error occurrence

b7 Unused b15 Unused

(b) H/W Switch information
Shows the status of the intelligent function module switch setting (Switch 1).
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Appendix 1 External Dimension Diagram
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FG terminal L shaped fixture
(accessory)

Unit : mm (inch)

Appendix - 1 Appendix - 1
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Appendix 2 New Function of the Q62HLC

The following describes the new function of the Q62HLC.

Description

Module of which the first five digits of
the production information is "10022" | Reference
Old model or later or the first five digits of the section

product information is "10011" or

ltem

later

Control status when switching to

. . program control can be selected.
Intelligent function module ) . . . .
. . ) Reserved (0 fixed) 1: Switch with executing control Section 4.5
switch setting (Switch 2) ) ; )
Other than 1: Switch with suspending

control

The manipulated value (MV) L
The control status when switching to
becomes -50 for 25ms when ) .
. L program control can be selected in Section
Manipulated value (MV value) | switching to program control. i . . )
the intelligent function module switch 3.2.16

(Suspends the PID control to switch . )
setting (Switch 2).

into program control.)

Appendix - 2 Appendix - 2
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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 of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not , compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable controller, the usage conditions shall be that the application will not
lead to a major accident even if any problem or fault should occur in the programmable controller device, and that
backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been designed and manufactured for applications in general industries,
etc. Thus, applications in which the public could be affected such as in nuclear power plants and other power plants
operated by respective power companies, and applications in which a special quality assurance system is required,
such as for Railway companies or Public service purposes shall be excluded from the programmable controller
applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.




Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in
the United States and other countries.

Pentium and Celeron are trademarks of Intel Corporation in the United States and other countries.

Ethernet is a registered trademark of Xerox Corporation in the United States.

Other company names and product names used in this document are trademarks or registered trademarks of
respective companies.
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