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

e SAFETY PRECAUTIONS e

(Read these precautions before using this product.)

product correctly.

The precautions given in this manual are concerned with this product only.
For the safety precautions of the programmable controller system, refer to the user's manual for the CPU
module used.
In this manual, the safety precautions are classified into two levels: A WARNING" and A CAUTION".

Under some circumstances, failure to observe the precautions given under A CAUTION" may lead to

—_——— - - - - -

resulting in death or severe injury.

resulting in minor or moderate injury or property damage.

—_N——— e —

serious consequences.

Observe the precautions of both levels because they are important for personal and system safety.
Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

A WARNING Indicates that incorrect handling may cause hazardous conditions,

A CAUTION Indicates that incorrect handling may cause hazardous conditions,

\
\
|
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/N WARNING

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

¢ Due to failure of the output element or internal circuit, normal output may not be obtained
correctly. Configure an external circuit for monitoring output signals that could cause a serious
accident.

/N\ CAUTION

¢ Do not install the control lines or communication cables together with the main circuit lines or
power cables.
Keep a distance of 100mm or more between them.
Failure to do so may result in malfunction due to noise.
¢ At power-on or power-off, a current may flow between output terminals momentarily.
In this case, start the control after analog outputs become stable.




[Security Precautions]

/\ WARNING

» To maintain the security (confidentiality, integrity, and availability) of the programmable controller
and the system against unauthorized access, denial-of-service (DoS) attacks, computer viruses,
and other cyberattacks from external devices via the network, take appropriate measures such
as firewalls, virtual private networks (VPNs), and antivirus solutions.

[Installation Precautions]

/N\ CAUTION

¢ Use the programmable controller in an environment that meets the general specifications in the
user's manual for the CPU module used.
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of
the product.

¢ To mount the module, while pressing the module mounting lever located in the lower part of the
module, fully insert the module fixing projection(s) into the hole(s) in the base unit and press the
module until it snaps into place.
Incorrect mounting may cause malfunction, failure or drop of the module.
When using the programmable controller in an environment of frequent vibrations, fix the
module with a screw.

o 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.
Tighten the screws within the specified torque range.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

o Shut off the external power supply (all phases) used in the system before mounting or removing
the module.
Failure to do so may result in damage to the product. A module can be replaced online (while
power is on) on any MELSECNET/H remote I/O station or in the system where a CPU module
supporting the online module change function is used.
Note that there are restrictions on the modules that can be replaced online, and each module
has its predetermined replacement procedure.
For details, refer to the relevant chapter in this manual.

¢ Do not directly touch any conductive parts and electronic components of the module.
Doing so can cause malfunction or failure of the module.




[Wiring Precautions]

/\ CAUTION

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

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

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

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

e Individually ground the FG terminal and shielded cables of the programmable controller with a
ground resistance of 1009 or less.
Failure to do so may result in electric shock or malfunction.

o After wiring, attach the included terminal cover to the module before turning it on for operation.
Failure to do so may result in electric shock.

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

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




[Startup and Maintenance Precautions]

/\ CAUTION

¢ Do not disassemble or modify the modules.
Doing so may cause failure, malfunction, injury, or a fire.

o Shut off the external power supply (all phases) used in the system before mounting or removing
the module.
Failure to do so may cause the module to fail or malfunction.
A module can be replaced online (while power is on) on any MELSECNET/H remote I/O station
or in the system where a CPU module supporting the online module change function is used.
Note that there are restrictions on the modules that can be replaced online, and each module
has its predetermined replacement procedure.
For details, refer to the relevant chapter in this manual.

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

¢ Do not touch any terminal while power is on.
Failure to do so may cause malfunction.

o Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws or module fixing screws.
Failure to do so may cause the module to fail or malfunction.
Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

» Before handling the module, touch a grounded metal object to discharge the static electricity
from the human body.
Failure to do so may cause the module to fail or malfunction.

[Disposal Precaution]

/\ CAUTION

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




e CONDITIONS OF USE FOR THE PRODUCT e

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

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI ELECTRIC SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT

NOT LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,

WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR

LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR

USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS,

OR WARNING CONTAINED IN MITSUBISHI ELECTRIC USER'S, INSTRUCTION AND/OR

SAFETY MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

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

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

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

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

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable
controller trouble and system trouble caused by DoS attacks, unauthorized access, computer viruses,
and other cyberattacks.
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INTRODUCTION

Thank you for purchasing the Mitsubishi Electric 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 EMC AND LOW VOLTAGE DIRECTIVES

(1) Method of ensuring compliance
To ensure that Mitsubishi programmable controllers maintain EMC and Low
Voltage Directives when incorporated into other machinery or equipment, certain
measures may be necessary. Please refer to one of the following manuals.

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

« Safety Guidelines
(This manual is included with the CPU module or base unit.)

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

(2) Additional measures
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 the control panel AD75CK

Q62HLC

Strip the jacket.

20 to 30cm
(7.88 to 11.82 inches)

(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

GX Works2

Product name of MELSEC programmable controller software package

QCPU (Q mode)

Generic term of the Q00JCPU, Q00CPU, Q01CPU, Q02CPU, Q02HCPU, Q06HCPU,
Q12HCPU, Q25HCPU, Q02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU,
Q12PRHCPU, Q25PRHCPU, Q00UJCPU, QO0UCPU, Q01UCPU, Q02UCPU,
QO3UDCPU, Q04UDHCPU, Q06UDHCPU, Q10UDHCPU, Q13UDHCPU,
Q20UDHCPU, Q26UDHCPU, Q03UDECPU, Q04UDEHCPU, Q0O6UDEHCPU,
Q10UDEHCPU, Q13UDEHCPU, Q20UDEHCPU, Q26UDEHCPU, Q50UDEHCPU
and Q100UDEHCPU

Process CPU

Generic term of the Q02PHCPU, Q06PHCPU, Q12PHCPU and Q25PHCPU

Redundant CPU Generic term for the Q12PRHCPU and Q25PRHCPU
' g Generic term of temperature control module setting/monitoring tool GX Configurator-
GX Configurator-TC TC(SWOD5C-QTCU-E)
Q62HLC Abbreviation of Type Q62HLC loop control module
PRODUCT STRUCTURE
The product structure of the product is given in the table below.
Model Product Quantity
Q62HLC Type Q62HLC loop control module 1
SWOD5C-QTCU-E GX Configurator-TC Version 1 (Single license product) (CD-ROM) 1
SWOD5C-QTCU-EA GX Configurator-TC Version 1 (Volume license product) (CD-ROM) 1
A-14 A-14




1 OVERVIEW MELSEC-Q

1 OVERVIEW

This manual describes the specifications, handling, wiring, and programming of the
loop control module Q62HLC (hereinafter abbreviated as Q62HLC) that is used with
the MELSEC-Q series programmable controller CPU.

(1) About Q62HLC

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

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

(d) Thermocouples (K, J, T, B, S, E, R, N, PLII, and W5Re/W26Re type) and
sensors compatible with the input ranges of micro voltage, voltage, and
current can be connected to the Q62HLC.

Programmable

controller CPU Q62HLC
i Buffer memory i
E s Input from a sensor
| Process g CH1 CH1
! | value 2 :
i 8 i
i c e CH2 i
1 o o :
i g o Manipulated value Current output
| o [Manipulated | & CHA1 > CH1
! o value |29
‘ a >ag :
a 87 cHe
Initial gt alug g CH1 |
setting = ' v
1 P> > 1
(o 3 ;
instruction)! @ CH2 |
; E Control-target device

Fig. 1.1 Processing outline of the Q62HLC
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1.1 Features
The Q62HLC has the following features.

(1) High speed PID control
The Q62HLC is an intelligent function module that performs the continuous
proportional control.
With the Q62HLC, the high speed sampling cycle (25ms), analog input
(thermocouple, micro voltage, voltage, and current) with high accuracy and
resolution, and the current output are available.
This enables the control that requires high-speed response, such as the high-
speed rising and falling temperature control, pressure control and flow rate
control.

(2) Optimum PID control

(a) The Q62HLC automatically performs PID control by setting the PID constants
(proportional band (P), integral time (1), derivative time (D)) and the set value
(SV) required for PID operations.
No special instruction is required to perform PID control.

(b) Five control functions are available for the Q62HLC. The Q62HLC can select
the most suitable control function for the control target.
1) Normal mode (Normal control mode)

: The Q62HLC controls the control target using the manipulated values
calculated in PID operations as the control output.

2) Program control (Program control mode)

: The Q62HLC changes the set values automatically and performs the
control, following the set program pattern. The manipulated value
calculated in PID operations is used as the control output.

3) Cascade control

: The Q62HLC performs the control using the channel 1 as master and the
channel 2 as slave.

4) Manual control (Manual control mode 1)

: The Q62HLC controls the control target using the numerical value written
in the manual output setting (-5.0 to 105.0%) as the control output.

5) Manual control (Manual control mode 2)
: The Q62HLC controls the control target using the numerical value written
in the manual output setting (0 to 4000) as the control output.
This mode is for the simplified analog 1/O function.
(c) The Q62HLC automatically set PID constants by using the auto tuning
function in normal control mode.
This enables the use of PID constants without considering cumbersome PID
operation expressions (refer to Section 3.2.1).
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(3) Connection of thermocouples compatible with JIS, IEC, NBS and
ASTM Standards
(a) Thermocouples compatible with the JIS, IEC, NBS, and ASTM Standards can
be connected to the Q62HLC.
«JIS Standards :R,K,J,S,B,E, T *IEC Standards: R, K, J, S,B,E, T,N
* NBS Standards : PL I * ASTM Standards: W5Re, W26Re

(4) Connection of sensors compatible with the input ranges of micro
voltage, voltage and current
Analog input of the following ranges can be measured using the micro voltage,
voltage, and current input sensors.
* Micro voltage : 0 to 10mV, 0 to 100mV, -10 to 10mV, -100 to 100mV
* Voltage :0to1V,1t05V,0t0 5V,0t0 10V, -1t0 1V,-5t0 5V, -10 to 10V
* Current : 410 20mA, 0 to 20mA

(5) RFB limiter function
The RFB (reset feed back) limiter suppresses overshooting that may occur at a
start-up or when the set value (SV) is increased (refer to Section 3.2.4).

(6) Sensor compensation function
By setting a sensor compensation value, a difference, if any, between the
measured value (PV) and actual temperature, humidity, pressure, flow rate, or
others can be eliminated (refer to Section 3.2.5).

(7) Program control function
The control can be performed automatically, changing the set value (SV) and PID
constants (proportional band (P), integral time (1), derivative time (D)) by setting a
program pattern (refer to Section 3.2.12).

(8) Cascade control function
The cascade control can be performed using the channel 1 as master and the
channel 2 as slave (refer to Section 3.2.13).

(9) Scaling function
The scaled measured value (PV) can be automatically stored in the buffer
memory (refer to Section 3.2.14).

(10) Simplified analog I/O function
The Q62HLC can be used as a simplified thermocouple/micro voltage input
module, analog-digital conversion module, or digital-analog conversion module
by monitoring the measured value and setting the manipulated value manually
(refer to Section 3.2.17).

(11) Auto tuning mode setting function
The auto tuning mode according to a control target can be specified by setting
AT differential gap and AT additional lag (refer to Section 3.2.2).
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(12) Online module change function

The Q62HLC can be replaced without the system being stopped (refer to
Chapter 7).

(13) Storing setting values in FERAM
The setting data in the buffer memory can be stored into FeRAM for backup.
When the data is directly written to the buffer memory using the test functions of
GX Developer, the sequence program required is only "LD*3*" + "OUT Yn1"
(refer to Section 3.2.9).

(14) Easy settings with GX Configurator-TC
The number of sequence programs can be reduced by using GX Configurator-
TC (sold separately) because the settings for the loop control module can be
configured on the screen.
In addition, the setting status and operating status of the module can be checked
easily with GX Configurator-TC.
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1.2 PID Control System

(1) PID control system
Figure 1.2 shows the system configuration to perform PID control.

. . -1« S

: Setvalue data | SV E

! storage | MY _ !

! PID operation Manipulated value| + | Control-target
| data storage ! device

' process value PV '

. data storage e '

S e ; ~

Sensor

Fig. 1.2 PID control system

(2) PID control procedure
Figure 1.3 describes the PID control procedure.

'

PV value storage |+ = « « - Import a signal from the temperature sensor and write
it to the process value storage area as a PV value.

PID operation |+ = = « « - Perform PID operation using the SV/PV values in the
set value/process value storage area.

Y

MV value output |+ = = = = - 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-degree-of-freedom control)
Generally in the PID control, when the P, I, and D constants to improve the
"response to the setting" are set, the "response to the disturbance" degrades.
In contrast, when the P, |, and D constants to improve the "response to the
disturbance" are set, the "response to the setting" degrades.
In the PID control (simplified two-degree-of-freedom control) of this module, when
the P, |, and D constants to improve the "response to the disturbance" are set,
the performance to the "response to the setting” can be specified ("fast", "normal"”,

or "slow").
Fast
N Normal
Set value Set value
(SV) /fv (V)
Slow
Response to the change Response to the disturbance
of the set value (SV)

Fig. 1.4 Simplified two-degree-of-freedom PID control
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1.3 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 primary delay filter as the input for derivative control action, and

performs PID operation with the deviation (E) after eliminating 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 :
i g
1 I
1 Control response :
: parameters I Controlled object
. + 1 + |
Set value (SV) p———» Slow »() » Kp(1+ ) S
! Normal g E Ti-s - ;
. Manipulated
| Fast value (MV)
I |
1 I
1
1 Ko-Tp-s
1
1 1+ n- TD ° S
1
\ T
l :
! 1
! 1
! |
Kp: Proportional gain  n: Derivative ! Process value (PV)
T Integral time s: Laplace transform
Tp: Derivative time ~ E: Deviation

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

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

T T
- T +(Xo_p .0 (pv -pV )
MV, Kp{En + <T| E,+ |n.1> (T T, 1T T, ( n n—1>

E: Deviation (SV-PV)

T:  Sampling cycle

MV: PID control in measured value incomplete differentiation output
PV: Process value

Kp: Proportional gain

T,: Integral time

Tp: Derivative time

n: Derivative

I:  Integral value

D: Derivative value
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1.3.2 Actions in the Q62HLC

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

(1) Reverse action
In a reverse action, the measured value (PV) increases toward the set value (SV)
as the manipulated value (MV) increases.
The reverse action is effective for heat control.

(2) Forward action
In a forward action, the measured value (PV) decreases toward the set value
(SV) as the manipulated value (MV) increases.
The forward action is effective for cooling control.

Temperature 4 Set Temperature
value
Process value
/ Set
value
Process value
Time Time
Reverse action Forward action
(when used for heat control) (when used for cooling control)

Fig. 1.6 Process control example in reverse action and forward action



1 OVERVIEW

MELSEC-Q

1.3.3 Proportional action (P-action)

(1) The proportional action calculates the manipulated value proportional to the
deviation (difference between the set value and measured value).

(2) With the proportional action, the relationship between the changes in the deviation
and manipulated value can be expressed in the following formula:

MV = Kp-E

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

(3) Figure 1.7 shows the proportional action for the step response with a constant
deviation.

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

and the corrective action becomes stronger.

(5) The proportional action will generate an offset (residual deviation).

[
S
kS
>
[0]
a E
A
] > Time
o |
] |
T !
g_ |
53 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) When a deviation occurs, the integral action continuously changes the manipulated
value to eliminate the deviation.
The offset produced by the proportional action can be eliminated.

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

(3) Figure 1.8 shows the integral action for the step response with a constant deviation.
(4) The integral action is used in the PI action in combination with the proportional

action, or the PID action in combination with the proportional and derivative actions.
The integral action cannot be used alone.

c
kel
kS
3
a E
T | i —* Time
| % ___________ Manipulated value of the Proportional
° ! action + Integral action
[0} I
© | < . Manipulated value of the Integral
3 action
20 b : ]
S % Kp-E4----- Ma_nlpulated 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) When a deviation occurs, the derivative action adds the manipulated value
proportional to the change speed to eliminate the deviation.
This can protect the control target from a sudden change due to disturbance.

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

(3) Figure 1.9 shows the derivative action for the step response with a constant
deviation.

(4) The derivative action is used in the PID action in combination with the proportional
and integral actions.
The PD action in combination with the proportional action, or the derivative action
by itself is not available.

c
kel
kS
>
3 E
T | | —> Time
B . Manipulated value of the proportional
T \ action + derivative action™
5— (0] ﬁ
S % KoeE Manipulated value of the proportional
= > f Fl action
To e Manipulated value of the derivative
7 action
—> Time

Fig. 1.9 Derivative action for step response

*1: The PD action is not available for this module.
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1.3.6 PID action

(1) The PID action performs control using the manipulated value calculated by
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

§e]

S

>

[0

=}

M i — " Time

PID action

e) ‘\
2 N .
2 _2c-~"" Pl action ___--laction
29 RN TIIiemes P action
c 35 -

: __---~7 ">~__Daction

T —* Time

Fig. 1.10 PID action for step response
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2 SYSTEM CONFIGURATION

This chapter describes 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 number of modules
(@) When mounted with a CPU module
The following table lists 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

Number of modules™

Base unit™

Main base unit

Extension base unit

Programmable
controller CPU

Basic model
QCPU

QO0JCPU

Up to 16

QooCPU

QO01CPU

Up to 24

O

O

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

QoouJCPU

Up to 16

QO0UCPU

QO01UCPU

Upto 24

QO02UCPU

Up to 36

QO3UDCPU

Q04UDHCPU

QO6UDHCPU

Q10UDHCPU

Q13UDHCPU

Q20UDHCPU

Q26UDHCPU

Up to 64

O Applicable x Not applicable

2-1
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Applicable CPU module ) Base unit™
Number of modules™ - - - -
CPU type CPU model Main base unit | Extension base unit
QO3UDECPU

QO04UDEHCPU
QO6UDEHCPU
. Q10UDEHCPU
Programmable gg;edsm model [ 13UDEHCPU  |Upto 64 o) o) 2
controller CPU Q20UDEHCPU

Q26UDEHCPU

Q50UDEHCPU

Q100UDEHCPU
Safety CPU QS001CPU Not applicable X X3
QO06CCPU-V
C Controller module Q06CCPU-V-B Up to 64 @) O

Q12DCCPU-V

O Applicable x Not applicable
*1: Limited within the range of I/O points of the CPU module.
*2: Can be installed to any I/O slot on a base unit.
*3: Extension base units are not connected to the safety CPU module.

REMARKS

For using the Q62HLC with the C Controller module, refer to the C Controller
Module User's Manual.

(b) Mounting to a MELSECNET/H remote I/O station
The following table lists 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.
. Base unit™
Applicable network . . . . .
module No. of modules™ Main base unit of |Extension base unit of
remote |/O station remote |/O station
QJ72L.P25-25
QJ72LP25G
Up to 64
QJ72LP25GE P © ©
QJ72BR15

O Applicable x Not applicable

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

REMARKS

The Basic model QCPU or C Controller module cannot create the MELSECNET/H
remote 1/O network.

2-2 2-2
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(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)

(@) Intelligent function module parameters

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

(3) Support of online module change
The function version of the Q62HLC has been "C" from the first release,
supporting online module change.
For details, refer to CHAPTER 7.
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(4) Supported software packages
Relation between the system containing the Q62HLC and software package is
listed in the following table.
GX Developer or GX Works2 is necessary when the Q62HLC is used.

Software version™

GX Developer GX Configurator-TC GX Works2
Single CPU system Version 7 or later
Q00J/Q00/Q01CPU
Multiple CPU system Version 8 or later
Q02/Q02H/QO6H/ Single CPU system Version 4 or later
Q12H/Q25HCPU Multiple CPU system Version 6 or later
Single CPU system Version 1.20W or later
QO02PH/QO06PHCPU Version 8.68W or later
Multiple CPU system
Single CPU system
Q12PH/Q25PHCPU Version 7.10L or later
Multiple CPU system
Q12PRH/ Redundant CPU .
Q25PRHCPU system Version 8.45X or later
Single CPU system
Q00UJ/Q00U/ J Y Version 8.78G or later
QO01UCPU Multiple CPU system
Refer to the GX
Q02U/Q03UD/ Single CPU system Works2 Version 1
QO4UDH/ Version 8.48A or later Operating Manual
QOB6UDHCPU Multiple CPU system (Common).
Single CPU system
Q10UDH/ Version 8.78G or later
Q20UDHCPU Multiple CPU system
Sinale CPU svst Version 1.23Z or later
Q13UDH/ ingle system .
Version 8.62Q or later
Q26UDHCPU Multiple CPU system
QO3UDE/QO04UDEH/ Sing|e CPU system
QO6UDEH/Q13UDEH/ ] Version 8.68W or later
Q26UDEHCPU Multiple CPU system
Single CPU system
QTO0UDEH/ Version 8.76E or later
Q20UDEHCPU Multiple CPU system
Q50UDEH/ Single CPU system Cannot be used. Cannot be used.
Q100UDEHCPU Multiple CPU system|  Cannot be used. Cannot be used.

If installed in a MELSECNET/H remote 1/O

Version 6 or later Version 1.20W or later

station
*1: GX Configurator-TC does not support functions added to products with a
serial number (first five digits) of "13102" or later. Set those functions using
sequence programs or GX Works2 of version 1.73B or later. For the
functions added to products with a serial number (first five digits) of "13102"
or later, refer to Appendix 2 (2).
2-4 2-4
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POINT

(1) Supported system and CPU module differ according to the version of GX
Configurator-TC.

(2) When using GX Works2, refer to the following.

* GX Works2 Version 1 Operating Manual (Common)

* GX Works2 Version 1 Operating Manual (Intelligent Function Module)

2.2 For Using the Q62HLC with Redundant CPUs

This section describes the Q62HLC with Redundant CPUs.

(1) GX Configurator-TC
GX Configurator-TC cannot be used when the Redundant CPU is accessed via
an intelligent function module on an extension base unit from GX Developer.

Connect a personal computer to the Redundant CPU with a communication path
indicated below.

-| Main base unit

Extension base unit

(GX Configurator-TC cannot be used.)

o Direct connection to the CPU module

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 Checking Function Version, Production Information, Serial Number, 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) Checking the function version and serial number of the Q62HLC
The serial number and function version of the Q62HLC can be checked on the
rating plate, on the front part of the module, and the System monitor window of
GX Developer.

(a) Checking on the rating plate
The rating plate is located on the side of the Q62HLC.

MELSEC-Q

PASSED
MODEL

/ Product information (first 5 digits)

¥ | Function version
SERIAL _ [11025))000000000 (C)

|
i ‘l*— Relevant regulation standards

MADE IN JAPAN

(b) Checking on the front of the module
The serial number and function version on the rating plate is printed on the
front (at the bottom) of the module.

——

Q62HLC
RUN ALM

ERR.

=== =N

| g Vel N
bl Sl TeT i
|\ e NOIE
e 17
ok 1
~ === s — . .
'l | 110215000000000?#;: *_— Function version
—— ] = - —
I ;Zarlll bl whe /:ﬁ/a
1IN} e JxCo
1N =]
Serial No.
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(c) Checking the System monitor window (Product Information List)
To display the system monitor, select [Diagnostics] — [System monitor] and
click the | Product Information List| button of GX Developer.

Function version

Serial No. Product No.

Product Information List

0-0 Intelli. 0 Q6ZHLC lept 0000 100610000000000 C -

o0-1 - None - -

None

0-3 - Hone - -

Hone

1) Displaying the product number
Since the Q62HLC does not support the display function, "-" is displayed
in the "Product No." field.

POINT

The serial number displayed on the Product Information List screen of GX
Developer may differ from that on the rating plate and on the front of the module.

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

* The serial number displayed on the Product Information List window 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 by selecting [Help]
— [Product information] of GX Developer.

Product information rg|
ﬁ Frogramming and Maintenance tool
! G Developer Yersion 8.232 [S'w/BDEC-GPPW-E]

COPYRIGHTIC) 2002 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED

This Product iz licensed to:

Mame:
Company:
ProductD |
Software version
List of version informatiorn on%oﬂware

G Eonfigurator-Ta ‘Yergion] .2DWHSWDD5E-QTEU-E] A
COPYRIGHTIC] 2 ELECTRIC CORPORATION ALL n
RIGHTS RESERVED

Wiarning :

Thiz product is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of thiz program or any portion
of it may result in zevere civil and criminal penalties.and will be
prosecuted to the maximum extension poszible under the law.

(In the case of GX Developer Version 8)
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This chapter describes the performance specifications, 1/O signals transferred to/from
the programmable controller CPU, and buffer memory areas of the Q62HLC.
For the general specifications of the Q62HLC, refer to the user's manual (hardware)

for the CPU module used.
3.1 Performance Specifications

3.1.1 Performance specifications of the Q62HLC

Table 3.1 Performance specifications

Refer to this section (1).

Item Specifications
Number of analog I/O points 2 channels/module
For analog input For analog output
Number of input points 2 (2 channels) Number of output points 2 (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,S,R,N, E, B, ) )
PLIl, W5Re/W26Re
Input characteristics Output characteristics Digital input value: 0 to 1000

(When simplified analog
output is used:0 to 4000),
Output range: 4 to 20mA

(Stable regardless of the number Control output updating

Maximum resolution Refer to this section (1). Maximum resolution 41A
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
Sampling period 25ms/2 channels 25ms/2 channels

(Stable regardless of the

Micro voltage, voltage, current:
-50.00 to 50.00%

of used channels) period number of used channels)
Absolute maximum input Micro voltage: +12V
Voltage: =15V Allowable load resistance 600Q or less
Current: £30mA
Input impedance Thermocouple, micro voltage,
voltage: 1M Q Output impedance 5MQ
Current: 250Q
Normal mode rejection ratio 60dB or more (50/60Hz) - -
Common mode rejection ratio 120dB or more (50/60Hz) - -
Input filter (primary delay digital filter) 0.0 to 100.0s (0: Input filter OFF) - -
Sensor compensation value setting Thermocouple: -500.0 to 500.0°C -

Operation at input 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) (Input range setting: 2)
+ 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 (Refer to Table 3.4.)
+ Cold junction compensation temperature accuracy : +1.0°C (Refer to Table 3.1.)
Accuracy = (+1.0°C) + (+1.0°C) = +2.0°C

(To the next page)
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Table 3.1 Perfor

mance specifications (continued)

MELSEC-Q

Iltem

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 t0 3276.7s

Derivative time
(D)

0.0 t0 3276.7s

Set value setting range

Thermocouple: Input range of the thermocouple used
Micro voltage, voltage, current: Input range set by a user

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

*2

Insulation

Insulation part

. Dielectric withstand
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: intelligent 16 points)

External connection system

18-point terminal block

Applicable wire size

0.3 to 0.75mm?

Applicable solderless terminal

R1.25-3, RAV1.25-3

External power supply

24VDC, +20%, -15%

Ripple, spike 500mVp-p or less

Inrush current: 3.6A, 4ms or less

0.07A
Internal current consumption 0.27A
Weight 0.25kg

External dimensions

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 including
this module, refer to the power supply module specifications given in the user's manual for the CPU module used.
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(1) Types, measurement ranges, and resolution of applicable input
sensors
Table 3.2 lists types, measurement ranges, and resolution of input sensors
applicable to the Q62HLC.

Table 3.2 Types, measurement ranges, and resolution of applicable input sensors

Input Input range Digital value Resolution
K -200 to 1372°Cc -2000 to 13720
J -200 to 1200°c -2000 to 12000
T -200 to 400°Cc -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°Cc 0 to 13000
E -200 to 1000°c -2000 to 10000
B 0 to 1800°C 0 to 18000
PLII 0 to 1390°c 0 to 13900
W5Re/W26Re 0 to 2300°C 0 to 23000
0 to 10mV 0.5uV
0 to 20000
0 to 100mV 51V
Micro voltage
-10 to 10mV Y
-10000 to 10000
-100 to 100mV 101V
0to 1V 0.05mV
1to 5V 0.2mV
0 to 20000
0to 5V 0.25mV
Voltage 0 to 10V 0.5mV
-1to 1V 0.1mV
-5to 5V -10000 to 10000 0.5mV
-10 to 10V mV
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 list the indication accuracy against ambient
temperature.
(a) At ambient temperature 23+2°C
Table 3.3 Indication accuracy at ambient temperature 23+2°C
Item Error
Less than -100°C +1.0°C
: ;LTI -100 to less than 500°C +0.5°C
500 °C or more + (Indication value X (0.1%) +1 digit)
S,R, N, [ -50 to less than 1000°C +1.0°C
Thermocouple JWSRe/ 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 + (Indication 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

Item Error
Less than -100°C +2.0°C
E ;L-:-I -100 to less than 500°C +1.0°C
500°C or more + (Indication value X (0.2%) +1 digit)
S,R, N, | -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




3 SPECIFICATIONS

MELSEC-Q
3.1.2 Operation at input disconnection
Table 3.5 lists the operations of each input at input disconnection.
Table 3.5 Operations at input disconnection
Input Input range Operation
Thermocouple .
- All Up scale™
Micro voltage
1to 5V Down scale™
Voltage Oto1V,-1t01V,0to 5V, -5t0 5V, L .
A value near QV is displayed.™
0to 10V, -10 to 10V
4 to 20mA Down scale
Current . ;
0 to 20mA A value near OmA is displayed.™

*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 occurs at the channel where a sensor is not connected because the

measured value is within the input range.

REMARKS

To judge an error, select the range actually used by the sensor so that values near
0V/OmA are not displayed unless the sensor is connected.

(Example)

To use the 0 to 5V voltage input range, set the input range actually used by the
sensor to 1 to 4V.
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3.2 Functions

Table 3.6 lists the functions of the Q62HLC.

Table 3.6 List of functions

MELSEC-Q

Item Description Reference
Auto tuning function » Automatically sets the optimal PID constants for the loop control module. 3.21
) ) ) « Sets the auto tuning mode according to the control target by setting AT (auto tuning)
Auto tuning mode setting function ) ) N 3.2.2
differential gap and AT additional lag.
Forward action/reverse action . ) )
) ) « Sets heat control (reverse action) or cooling control (forward action). 3.2.3
selection function
L . « Limits the manipulation value overshoot which frequently occurs when the set value
RFB limiter function . . 3.24
(SV) is changed or control target is changed.
. . » Compensates a difference between measured values and actual temperature,
Sensor compensation function o . . 3.25
humidity, pressure, flow rate or others, if any, according to the measured status, etc.
Unused channel setting function |  Disables the PID operation of a channel where no control is performed. 3.26
PID control forced stop function |« Forcibly stops the PID operation of a channel where the control is being performed. 3.2.7
) . . « Detects an error in the control system (control loop) caused by a load (heater)
Loop disconnection detection ) . . .
function disconnection, abnormal external operation device (such as magnet relay), or a Input 3.2.8
Sensor disconnection.
» Reduces the load of a sequence program by storing data in the buffer memory to
Data storage in FERAM function g prog y 9 3 3.2.9
FeRAM.
Alert function » Monitors the measured value (PV) and alerts the user. 3.2.10
Control output setting at CPU « Selects the control output status (continue or stop) when a stop error occurs in a 3211
stop error occurrence function programmable controller CPU. -
Program control function « Performs the control changing the set value, following the time schedule. 3.2.12
) + Performs the cascade control using the channel 1 as master and the channel 2 as
Cascade control function 3.2.13
slave.
Scaling function * Scales the measured value and stores it in the buffer memory. 3.2.14
SV tracking function * Prevents a sudden change of the set value (SV) when control is switched. 3.2.15
) « Forcibly outputs an analog value of the specified manipulated value (MV) regardless of
Forced output function 3.2.16
the control mode.
o . * Uses the Q62HLC as a simplified thermocouple/micro voltage input module, analog-
Simplified analog 1/O input . o .
function digital converter module, digital-analog converter module by monitoring the measured 3.217
value and setting the manipulated value manually.
Parameter change in program » Changes a setting in the buffer memory without stopping program control and reflects 3218
control function the changed value to the control in execution. o
Control function of the Q62HLC | « Performs control using the output signal and buffer memory area setting. 3.2.19
Online module change function * Replaces the module without the system being stopped. Chapter 7
3-6 3-6
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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) To execute the function, set values to the following buffer memory
addresses in normal mode.

Buffer memory area name Buffer memory address (decimal)
CH1 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 actual control starts upon completion of auto tuning. Set values
used for actual operation to other buffer memory addresses as well.

Buffer memory area name Buffer memory address (decimal)
CH1 CH2

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

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

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

Buffer memory area name Buffer memory address (decimal)
Y CH1 CH2

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

. " 59 91
judgment time

*1: A value twice greater than the calculated integral time is set.
If 0 is set when the auto tuning starts, the value remains unchanged.
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(2)
(a)

(b)

Executing auto tuning

MELSEC-Q

Conditions for starting auto tuning
When any of the following conditions is met, auto tuning can not be

executed.

1)

In Unused channel setting (buffer memory address: 61, 93), 1

(Unused) is set for the channel.

2)

Control mode (buffer memory address: 50, 82) is set in any of

manual control mode 1, manual control mode 2 or program control

mode.

©O© 00N O b W
—_ e =T o=

Forced PID control stop command (YnC, YnD) is on.

A hardware failure is being detected. (The ERR. LED is on.)
A write error is being detected. (Xn2: ON)

The sensor is not connected correctly.

FeRAM backup start command (Yn8) is on.

Default setting registration start command (Yn9) is on.

In PID constant read command from FeRAM (buffer memory

address: 62, 94), 1 (With command) is set.

A bit of write flag (b4, b5) in PID constant read/write completion flag

from FeRAM (buffer memory address: 31) is on.

Auto tuning procedure

Setting data

!

Setting the operation mode

!

Auto tuning start

l

Auto tuning being executed

l

Auto tuning completed
(PID constants are set.)

!

Actual operation start using
the PID constants

Set values to the buffer memory addresses
specified in (1) (b).

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

Check that 0 is set in Control mode monitor
(buffer memory address: 30) for the channel.
Turn on Setting/operation mode command (Yn1).
Check that Setting/operation mode status (Xn1) is
on.

Turn on Auto tuning start command (Yn4, Yn5).

Auto tuning status flag (Xn4, Xn5) turns on.

Auto tuning status flag (Xn4, Xn5) turns off, and
the calculated values are set to the buffer memory
addresses specified in (1) (c).

POINT

Perform the following operation to use the set PID constants even after the

programmable controller CPU is powered off.

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

« Store the PID constants into FERAM and transfer them when the programmable
controller CPU is powered on.

» Use the initial settings of GX Configurator-TC.
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(c) Auto tuning operation
The following figure shows the auto tuning operation.
1) Auto tuning output is provided.
2) Data collection starts when the measured value meets 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.

Measured ‘Yalue (PV) The first overshoot and

- End of auto tuning
/7Qdershoot are ignored.
Set value (SV) N

Start of auto tuning

\

>Time

Data collection

Auto tuning being executed PID 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 auto tuning.

Buffer memory
Buffer memory area name add.ress
(decimal)
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 action setting 54 86
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2) Forced PID control stop command (YnC, YnD) has been turned on.
3) The mode is changed to other than the normal control mode (setting
mode, manual control mode1/2, program control mode). (Exception:
when PID continuation flag (buffer memory address: 169) is set to
"Continue" and the mode is changed to the setting mode)
4) A hardware failure has been detected.
5) The measured value has exceeded the input range.
6) The following time has exceeded 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 calculated PID constants have exceeded any of the following
ranges.
Proportional band (P): 0.1 to full-scale (°C)
0.1 to 1000.0 (%)
Integral time (1): 0.1 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
+ Auto tuning status flag (Xn4, Xn5) turns off.
* The PID constants are set.
* Loop disconnection detection judgment time (buffer memory address: 59,
91) is set. (If 0 is set when the auto tuning starts, the value remains
unchanged.)

(b) Operation at abnormal termination

+ Auto tuning status flag (Xn4, Xn5) turns off.

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

* The error code and factor code of the corresponding error are stored in
Error code (buffer memory address: 0), and the ERR. LED flashes.
(Exception: when Forced PID control stop command (YnC, YnD) are
turned on and when the mode is changed to the setting mode)
For details of error codes and factor codes, refer to Section 8.1.

(4) Adjustment after auto tuning
(a) Specific readjustment is not required for the PID constants calculated by
auto tuning.
(b) Use Control response parameter (buffer memory address: 49, 81) to
change the control response for the PID constants calculated by auto tuning.
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REMARKS

1) The time required for auto tuning differs depending on the control-target device.

2) The completion of auto tuning can be checked with the status change (on to off)
of Auto turning status flag (Xn4, Xn5).

3) When Automatic backup setting after auto tuning of PID constants (buffer
memory address: 63, 95) is set to enabled in advance at the start of auto tuning,
the PID constants and loop disconnection detection judgment time are
automatically stored in FERAM at completion of auto tuning.

4) If the auto tuning does not complete after long period, take any of the corrective
actions below.

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

1) Check if load and external operation device are properly connected. If not,
connect them properly 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) changes properly

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 using the sequence program.
If written, delete the sequence program of corresponding parts.
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3.2.2 Auto tuning setting function

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

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

(1)

(2)

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 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 auto tuning in the 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)

Default setting

The default is set to "reverse action".

To perform PID operations with the forward action, set "forward action" in
Forward/reverse action setting (buffer memory address: 54, 86).

Control details

(a) Reverse action: The manipulated value decreases as the measured value
increases. This action is effective for heating control to
increase temperature.

(b) Forward action: The manipulated value increases as the measured value
increases. This action is effective for cooling control to
decrease temperature.

REMARKS

The Q62HLC does not support heating/cooling control. If a target device is
controlled using two channels of the Q62HLC, the temperature does not
stabilize.

3.2.4 RFB limiter function

(1)

RFB (reset feed back) limiter function

The RFB limiter function prevents the PID operation result (manipulated value
(MV)) from exceeding the range by the integral control action when a deviation
continues for a long time.

If the PID operation result exceeds the upper/lower output limiter value, this
function feeds back the exceeded value to the integral value, and holds the PID
operation result within the specified range.

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

3.2.5 Sensor compensation function

(1)

Sensor compensation function

The sensor compensation function compensates the difference between the
measured value and actual temperature, humidity, pressure, and flow rate
caused by measurement conditions.

Sensor compensation value setting

When there is a difference between the measured and actual temperature, set a
temperature (-500.0 to 500.0°C) in Sensor compensation value setting (buffer
memory: 45, 77). When there is a difference between the measured and actual
humidity, pressure, or flow rate, set a full-scale percentage (-50.00 to 50.00%) in
Sensor compensation value setting (buffer memory: 45, 77).

For example, when there is a 0.3V deviation with the input range 0 to 10V, set 3%
(0.3+10X100= 3%) because the full-scale is 10V. (Set 300 in the corresponding
buffer memory area.)

3-13
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3.2.6 Unused channel setting function

(1)

(2)

Unused channel setting

This function sets the channel status (used/unused).

(a) When a channel of the Q62HLC is set to be unused, an alert will not occur
at the channel where no sensor is connected and the ALM LED does not
flash.

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

(b) To set a channel to be unused, write 1 in Unused channel setting (buffer
memory address: 61, 93).

Channel where no sensor is connected
When no sensor is connected to the channel, The Q62HLC performs the same
processing as that of input disconnection. For details, refer to Section 3.1.2.

3.2.7 Forced PID control stop function

(1)

)

Forced PID control stop

This function temporarily stops PID operations of the programmable controller
CPU.

For details of the Q62HLC control status with the forced PID control stop, refer
to Section 3.2.19.

Normal control mode, manual control mode

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

(b) Cancelling forced PID control stop
When 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 Lower output limiter (buffer memory address: 43, 75).

Program control mode

(a) Executing forced PID control stop
To execute a forced PID control stop, turn on Forced PID control stop
command (YnC, YnD). When the PID operation is stopped during program
control, the operation of the Q62HLC is reset.

(b) Cancelling forced PID control stop.
When Forced PID control stop command (YnC, YnD) is turned 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 definition (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.



3 SPECIFICATIONS

MELSEC-Q

POINT

(1) To disable the loop disconnection detection function, set 0 in Loop
disconnection detection judgment time (buffer memory address: 59, 91).

(2) If Loop disconnection detection dead band (buffer memory address: 60, 92) is
set, a loop disconnection is not detected even 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 a loop disconnection alert occurs frequently despite normal operation of a
sensor, load, and external operation device, check the following and take a

corrective action.

* Check if the capacity of a load (heater) and external operation device (cooling

fan) is enough.

If not, set a time value in Loop disconnection detection judgment time (buffer
memory address: 59, 91) longer than time required for varying 2°C or 0.2% with

manipulated value 100%.

» Check that the set value is above the ambient temperature if the function is

used for heating control.

If not, set Loop disconnection detection dead band (buffer memory address:
60, 92) so that an alert will not occur near the ambient temperature.

3.2.9 Data storage in FeRAM function

(1) Storing data in FeERAM

(a) Data in the buffer memory of the Q62HLC can be stored in FERAM for
backup. The backup target is the entire write-enable area excluding the

following areas.

For details of the buffer memory areas, refer to Section 3.5.

Buffer memory area name 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
Forced output command 204, 220
Forced output manipulated value (MV) 205, 221

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 automatically transferred from FERAM to the buffer
memory areas when the programmable controller CPU is powered on or

reset.

Using this function, users can execute PID control without writing data when
the programmable controller CPU is powered on or reset. A program for
setting data to the Q62HLC can be deleted.
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(2) Writing data to FeERAM

(a) To write data to FERAM, turn on FeERAM backup start command (Yn8).

* FeERAM write completion flag (Xn8) turns on at completion of data write to
FeRAM. After FERAM backup start command (Yn8) is turned on, it takes
more than 10 seconds until FeERAM write completion flag (Xn8) turns on.

* FeRAM write failure flag (XnA) turns on if the write processing is not
completed successfully.

(b) Make changes to buffer memory when FeERAM write completion flag (Xn8)

is off.
Programmable Q62HLC
controller CPU 1) Yng : ON :r 1:
(Write command) : ;
3) Xn8 : ON | (O] i
(completed) l i
' FeRAM |
: 2) Write :
E Buffer E
! memory '
I data Read '
i At power-on i
| or reset i

(3) Reading data from FeRAM
Data is read from FeERAM under the following conditions.
* When the programmable controller CPU is powered on or reset.
* When PID constant read command from FeERAM (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 sets the system in an alert status when the measured 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:

e 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 Q62HLC continues its operation. Output

doesn't turn off.

(@) 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 alert smaller than the alert set value, the system is put
status. The setting range is the same as the input in alert status. The setting range is the same as
range. the input range.
Measured value (PV) Measured value (PV) Measured value (PV)
4 / 4 Measured value (PV)

Alert set value [> /—\ /

Alert set value > \/

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

[ INoalert [ JAlert

\
Iie

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 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‘:/alue (PV)
A
/‘\ Measured value (PV)
Alert set value > / \ Set value (SV)p \< /
Set value (SV)p : : Alert set value [> U
: : > Time i ! > Time
Alert status | Alert status ‘ | |

[ |Noalert [ ]Alert



PECIFICATION
o Srecrcr o MELSEC-Q

2) Lower limit deviation alert
When the deviation [measured value (PV) - set value (SV)] is equal to or
smaller than the alert set value, the system is put in 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 :/alue (PV)
A A
/’\ Measured value (PV)
Alert set value > Set value (SV)p

Set value (SV)p ‘/ ;\ Alert set value [> \< /

> Time : : > Time
Alert status | Alert status \ | |

[ INoalert [ ]Alert

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
alert status.
The setting range is 0 to +full-scale.

Measured value (PV)

R Measured value (PV)

Alert set value [>

-

Set value (SV)p

Alert set value [>

AN
N

> Time |:| No alert
Alert status‘ ‘ ‘ ‘ ‘ |:| Alert

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

Measured value (PV)

R Measured value (PV)

Alert set value [>

-

Set value (SV)p

Alert set value [>

AN
N

> Time |:| No alert
Alert status ‘ ‘ ‘ ‘ |:| Alert
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(2) When the Q62HLC uses the alert function, additional settings (alert dead band,
alert delay count, and wait/re-wait settings) can be configured.
The following table lists 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[O | O | O |00

O[O | O | O |00

O 10 |0 OO

Within-range alert

(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 an alert dead band can prevent this from happening.

An alert dead band can be set in 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)
A

/ Measured value (PV)

S

> Time

[When alert dead band value is set]

Measured value (PV)
A
Measured value (PV)
Alert set value [> J /| Dead band
/ i i~
| ! > Time
Alert status | | | |
[ INoalert [ Alert




PECIFICATION
o Srecrcr o MELSEC-Q

(b) Alert delay count setting

The system is set in the alert status when the measured 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 alert delay count.

An alert dead band can be set in Alert delay count (buffer memory address:

165).

Example: When the alert delay count 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)

/ .
A
vy I

Alert set value [>

Set value (SV) p

> Time

Input sampling ‘

—
3 times 5 times
Alert status‘ | ‘
[ ] Noalert [ ] Alert



PECIFICATION
o Srecrcr o MELSEC-Q

(c) Wait alert
Choosing the wait alert ignores the alert status if the measured 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 measured
value comes out of the alert status.

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) Measured value (PV
A / Measured value (PV) N PV) /Measured value (PV)
Set value (SV
Sille / \ Set value (SV) P N
Alert set value \
> | N — Alert set value > / \
> Time i i :
L L > Time
Alert status | | | | t
Waiting area
[ ]Noalert [ ] Alert Alert status |

POINT

After the alert mode is set and an alert judgment starts, if the system has reached
the non-alert status even once, the wait function no longer operates.

(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 the control required the set value change, the alert status that may
occur when the set value is changed can be avoided by setting this function.

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 measured 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 the set value (SV) a
. Alert area 4
is changed

Alert set value Set value (SV)

Set value (SV) change
Measured value (PV)

After the set value (SV)
is changed

D
Alert area 10\
FAR N

Alert set value Set value (SV)
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(3) The Q62HLC uses four alerts (Alert 1 to 4) among alert, alert with wait, and alert
with re-wait.

Alert modes for Alert 1 to 4 can be set in the following buffer memory areas.

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

(4) An alert set value, alert dead band, and alert delay count can be set in the
following buffer memory areas.

Buffer memory address (decimal)
Channel No.
Alert set value Alert dead band Alert delay count
38 to 41
164 165
2 70to 73

3.2.11 Control output setting at CPU stop error occurrence function

(1) This function sets the control output status (HOLD/CLEAR) of the Q62HLC at a
stop error of the programmable controller CPU.

(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 output.

*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 even
after 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 settings of the
following items.

Setting item Description

Control data Set program pattern to be executed, starting method of set value at
the start of control, and unit of segment execution time.

Program pattern data Set maximum of 16 segments on which PID control is executed
consecutively. Specify a set value, execution time, and zone PID
data No. to be used for each segment.

Zone PID data Divide input range into 8 zones, and then set PID constants and
control response parameters for each zone.

Set value4 i i i ! j
e e e e e e -
Setvalueof | } ' 7777777777777777777777777777777 L J 7777777777 ] > Zone 2
segment 1,2 | | | | 3
..........
Set value of ! i : } !
“““““““ N 4 :
segment 3,4 | | | ! | ~ Zone 1
1 | | 3 Time
P P pe—————>
Segment 1 Segment 2 Segment 3 Segment 4 |

y U

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 set.

Buffer memory area

Buffer memory address (decimal)

Description
name CH1 CH2
Execution pattern Select a program pattern to be executed from the 272 528
program patterns 1 to 3.
Start mode Set a starting method of the set value (SV) at a 273 529
control start. For details, refer to (2) in this section.
Time scale Set the execution time unit of each segment set in 274 530
program pattern data.
Set value at program [Set the set value (SV) at a program control start 501 757
control start (SV_PCS)|when a starting method is specified. For details,
setting refer to (2) in this section.
(b) Program pattern data
A program pattern consists of segments, which have a set value (SV), executing
time (execution time), and zone PID data No.
The Q62HLC can set three patterns of program pattern data with up to 16
segments.
Several program patterns can be linked by pattern link (refer to the next page for
buffer memory areas).
* Program pattern data
Pattern 1
2
Final segment Segment 1 3
Pattern link ‘
] Segment 2
Iteration Each segment
Output time of pattern end Set value (SV)
Wait zone Executing time
Segment 16 Zone PID data No.
|
3-25
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Buffer memory address (decimal)
Buffer memory area 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 the number of execution times for the 1 322 386 450

program control. 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 setting™ 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 in Execution
pattern (buffer memory address: 272, 528), becomes valid.
*2: When the program pattern has been linked, the setting of the executing program pattern becomes

valid.
Buffer memory address (decimal)
L Program pattern
Buffer memory area name Description Segment ] 5 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 1 602 | 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

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

Buffer memory address (decimal)
o Program pattern
Buffer memory area name Description Segment 1 2 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 segment. 8 347 1603 1 471 | 667 | 475 | 731
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. used in 8 348 | 604 | 412 | 668 | 476 | 732
segment. 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




3 SPECIFICATIONS

MELSEC-Q

1) The number of execution times for when patters are linked
The following setting example is used to explain the number of
execution times for when patterns and linked.

Buffer
Setting item memory Setting value Remarks
address
1
CH1 Execution pattern 272 -
(executed from the pattern 1)
2
CH1 Program pattern 1 pattern link 321 -
(link to the pattern 2)
. . This setting value is
CH1 Program pattern 1 iteration 322 10
referred to.
3
CH1 Program pattern 2 pattern link 385 -
(link to the pattern 3)
CH1 Program pattern 2 iteration 386 20 Ignored
0
CH1 Program pattern 3 pattern link 449 -
(link not performed)
CH1 Program pattern 3 iteration 450 30 Ignored

According to the program patterns 1 to 3 pattern link, the pattern of
executing the program is in the order of the pattern 1, pattern 2, and
pattern 3. This is one cycle.

The cycle of the pattern 1, pattern 2, and pattern 3 is repeated 10 times to
control the program. (Control is not performed by repeating the pattern 1
10 times, the pattern 2 20 times, and the pattern 3 30 times.)

Set value Program pattern 1 | Set value | Program pattern 2 | Set valuel Program pattern 3 |
(V) (V) (V)

P

Time Time Time

The value set in CH1 Execution pattern (buffer memory address:
272) is 1 in this setting example; therefore, the pattern 1 is a starting
point. CH1 Program pattern 1 iteration (buffer memory address: 322)
is referred to for the number of execution times. In this case, 10 is the
setting value. (CH1 Program pattern 2 iteration (buffer memory
address: 386) and CH1 Program pattern 3 iteration (buffer memory
address: 450) are ignored.)
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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 the buffer memory area) 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 the buffer memory area) in the program pattern data.

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

Set 0 to the zone PID data No.

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 a single PID constant and control response parameter
Set Zone 1 upper limit is as input range upper limit, and set 0 to Zone PID data
No. for each segment.

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

Example) When the input range is divided into 3 zones, and then 2 is set to Zone
PID data No. for the segment 1 and 2, 3 is set for the segment 3 and 4,
and 1 is set for the segment 5 and 6 (refer to the table on the following
page for the buffer memory area)

Set value
A
Zone 3 upper limit | F e .
(Input range upper limit) ! ! +
Set vallue B— ; Zone 3
Zone 2 upper limit ~ Femmmmmm e A — 13 [---
Set value A —, % Zone 2
Zone 1 upper limit [ Frommmmmmsoseeeoooooo R .
3 Set vaIueiC — —
| | Zone 1
| ! » Time
Control using the PID i Control using the PID § Control using the PID

constants of zone 2 constants of zone 3 constants of zone 1

3-29
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Buffer memory Description CH Buffer memory address (decimal)
area 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 | 536 | 537 | -

into zones.
Proportional band | Sets the constants 1 282 | 286 | 290 | 294 | 208 | 302 | 306 | 310
(P) setting of proportional

band (P)forzones. | 5 | 535 | 542 | 546 | 550 | 554 | 558 | 562 | 566
Integral time (1) Sets the constants 1 283 | 287 | 291 | 205 | 209 | 303 | 307 | 311

of integral time (l)

for zones. 2 539 | 543 | 547 | 551 | 555 | 559 | 563 | 567
Derivative time (D) | Sets the constants 1 284 | 288 | 292 | 296 | 300 | 304 | 308 | 312

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

set value change 2 | 541 | 545 | 549 | 553 | 557 | 561 | 565 | 569

of PID control.

Program control starting method
A starting method of program control can be selected. Set one of the following
starting methods in Start mode (buffer memory address: 273, 529).

* 0: Zero start

* 1: PV start 1 (time fixed)

* 2: PV start 2 (time shortened)
* 3: PV start 3 (time shortened/find type)

* 4: SV start
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(a) Zero start
Program control starts from time 0, specifying 0 as the set value (SV) at time 0.

Set value (SV)
Program pattern

Set value (SV)
of segment 1

> ,,,,,,,,,,,,,,,,,,,,,,,,,,,

Segment 1 Segment 2

Time

O
Executing time
of segment 1

POINT

When the set value of Lower setting limiter (buffer memory address: 56, 88) is
greater than 0, program control starts from the value set in Lower setting limiter
(buffer memory address: 56, 88).

(b) PV start 1 (time fixed)
Program control starts from time 0, specifying the measured value (PV) at the
start of program control as the set value (SV) at time 0.

Set value (SV)
Program pattern

Set value (SV)
of segment 1 >

Measured value (PV) at
the start of program control >

Segment 1

]
Executing time
of segment 1

Segment 2

Time

POINT

When the setting value of Lower setting limiter (buffer memory address: 56, 88) is
greater than the measured value (PV) at the start of program control, program
control starts from the value set in Lower setting limiter (buffer memory address: 56,
88).
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Specifying 0 as the set value (SV) at time 0, program control starts from where
the straight line connecting 0 and the set value (SV) of the segment 1 reaches the
measured value (PV) at the start of program control. The time of the segment 1 is
shortened by the time takes to reach the measured value (PV) at the start of

control in the case of zero start.

The time of the segment 1 is shortened when the measured value (PV) and the
set value (SV) satisfy one of the following conditions:

1) 0 = Measured value (PV) at the start of program control = Set value (SV) of

the segment 1
Set value (SV)
Starting point

Set value (SV) >
of segment 1

|

|

Measured value (PV) |
at the start of pr-------- - :
|

1

program control Pae Segment 1
oL~ i

Program pattern

Segment 2

Time

>
Time shortened

Executing time
of segment 1

2) Set value (SV) of the segment 1 = Measured value (PV) at the start of

program control = 0

Set value (SV)

Time

Starting point
0
Measured value (PV) N - Segment 1 Segment 2
at the start of | EREEEEEEEE
program control
Set value (SV) >
ofsegment1 V[ TTTTTTTTTTOTTTTTITTTIIOT |
Time shortened : Program pattern

e

Executing time
of segment 1

POINT

the set value (SV) of the segment 1.

For PV start 2 (time shortened), program control start varies as below depending
on the relationship of the measured value (PV) at the start of program control and

Condition

Set value (SV) of the Measured value (PV) at the start of

Program control start

segment 1 program control
Smaller than 0 Zero start
Greater than 0 Greater than the set value (SV) of the |Starts from the set value (SV) of the
segment 1 segment 1
Greater than 0 Zero start

Smaller than 0 Smaller than the set value (SV) of the

segment 1

Starts from the set value (SV) of the
segment 1
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(d) PV start 3 (time shortened/find type)
Through the entire program pattern, the Q62HLC searches the point where the
measured value (PV) at the start of program control and the set value (SV) of
each segment match. When a matching point is found, program control starts
from that point. When multiple matching points are found, the first point is
prioritized.
To use PV start 3 (time shortened/find type), Set value at program control start
(SV_PCS) setting (buffer memory address: 501, 757) must be set in advance.

1) When a match point was found
Program control starts from the first matching point, shortening time.

First match point
Set value (SV) (start point of program control)

Program pattern

Measured value (PV)at P
the start of program control

Set value at program
control start (SV_PCS)

0

Time
SegmenH: Segment 2 i Segment 3 i Segment 4 i Segment 5 i \

Time shortened

2) When no match point was found
Program control starts from time 0, specifying the set value in Set value at
program control start (SV_PCS) setting (buffer memory address: 501, 757) as
a set value (SV).

Set value (SV) No match point

Measured value (PV)at PF-------=-=-—-=- - == =% - - - - - — - — -~~~
the start of program control Program pattern

Set value at program
control start (SV_PCS) [ ¢
(start point of program control)

0 ' Time

SegmenH: Segment 2 ! Segment 3 ! Segment4 !

POINT

Only the program pattern that is executed first is searched for a match point. Even if
the link setting is configured, the program pattern of the link destination is not
searched for.
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(e) SV start
Program control starts from the set value in Set value at program control start
(SV_PCS) setting (buffer memory address: 501, 757) regardless of the measured
value (PV) at the start of program control and the program pattern.

Set value (SV)

Program pattern

Set value at program
control start (SV_PCS) P

0 Time

Segment 1, Segment2 Segment3 | Segment4

(3) Execution of program control
(a) The following is the program control execution procedure.

Set values to the buffer memory addresses specified

in (1) (a), (b), ().

Settingdata ~ |© " " " " 7 Turn on Setting change command (YnB).
Check that Setting change command (YnB) is on.
l Set 2 in Control mode (buffer memory address: 50, 82).
. ) Check that 2 is set in Control mode monitor (buffer
Switching the operation |, . . . . . memory address: 30) for the channel.
mode Turn on Setting/operation mode command (Yn1).
l Check that Setting/operation mode command (Yn1) is
on.
Program control start [ « - . . . Set 1 for Progran;scontrol run/reset (buffer memory

address: 57, 89).

!

Control according to
program pattern

*3: If the mode is switched to the program control mode with this setting, 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 Execution pattern (buffer memory address: 272, 528) is
executed in the order of segment 1—segment 2— - - - —segment 16.
Each segment performs the control using the set value and zone PID data
No. within 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 No. using this example.

Set value 4 i i i 1 !
i Set value i Measured value é ! |
: (8V) ! (PV) : 1 :
Setvalueof | i 3 77777777777777777777777777777 :L,,,,,,,,,,,,,,J 7777777777 J ~ Zone 2
segment 1,2 : | i ! !
----------
Set value of i i i | |
segment 3,4 | | E\-//'i / ! ~ Zone 1
i % Pattern end ] ! [ Reset ]
i i 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 a program pattern to be executed with the control data.
Set a program pattern 1.
2) Create a 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 No. 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 used for the PID control
with the zone PID data.
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 in Output time setting of pattern end (buffer
memory address: 323, 387, 451, 579, 643, 707).

* During the pattern end output, 1 is stored in 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 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, the set value becomes 0,
and the output turns off™.

*4: The current value output at the RESET status is the value set in Lower

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

POINT

To execute the program control in a row, wait for more than 0.05 second after the
status of the first program control changes to RESET, and then set 1 (RUN) in
Program control run/reset (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 channel 2 cannot be used as master and the
channel 1 cannot be used 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 | PID operation MV oO——»
Master +
CH1
(CH1) SV Cascade Cascade

ON OFF
PID operation Mv2 >
Slave
(CH2)
H Bias

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 }4—‘

3 Heater 3
| |
| @ Thermocouple ) ‘ %
§ Cylinder part Thermocouple i
| Nozzle part 3
i Extrusion }
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ machine
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(2) Cascade control and control mode
The cascade control function can only be used with the combination of the
following three control modes.
When the control modes are combined with other ones in the following table,
the cascade control is not performed even if Cascade ON/OFF (buffer memory
address: 176) is set to 1 (ON).
When control modes are combined with other control modes other than the
following three, each channel operates individually.

Control mode
No.

CHA1 CH2
1 Normal control mode Normal control mode
2 Manual control mode 1 Normal control mode
3 Program control mode ! Program control mode ™!

*1: When the program control is reset, each cascade control cannot be

performed.

(3) Execution of cascade control
The following is the cascade control procedure.
During the cascade control, the cascade signal is monitored with Cascade
monitor (buffer memory address: 179).

Set values required for control operation in each mode.

Also, set values in Cascade gain (buffer memory
Settingdata | " " " "7 address: 177) and Cascade bias (buffer memory
address: 178).
l Set a value in Control mode (buffer memory address:
50, 82).
Switching the operation |, . . . . . Check that the intended mode is set in Control mode
mode and starting control monitor (buffer memory address: 30) for the channel.
Turn on Setting/operation mode command (Yn1).
l Check that Setting/operation mode command (Yn1) is
on.
Executing cascade control |- « - - « - Set 1 in Cascade ON/OFF (buffer memory address:
176). (Turn on the cascade signals.)

POINT

 Auto tuning cannot be executed during cascade control. To execute auto tuning,
set Cascade ON/OFF (buffer memory address: 176) to 0 (OFF). The cascade
control stop status can be checked in Cascade monitor (buffer memory address:
179). (The value 0 indicates the stop status.)

+ Auto tuning can be executed on the slave channel only.
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3.2.14 Scaling function

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

The conversion method differs for thermocouple input and for micro voltage, voltage,
and current input.

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

(1) Thermocouple input
The measured value within the scaling range set by Scaling range upper limit
value (buffer memory address: 197, 213) and Scaling range lower limit value
(buffer memory address: 198, 214) is scaled to the scaring width set by Scaling
width upper limit value (buffer memory address: 199, 215) and 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 ————— + ScwiL
ScRu - ScrL
Scv : Scaling value
Scwu : Scaling width upper limit value
ScwL : Scaling width lower limit value
TEPV : Measured temperature 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) with 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 = 0, 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 value out of the scaling range is measured, the values set with

the scaling width upper/lower limit value are stored.
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(2) Micro voltage, voltage, current input
The value converted from the digital output value within the range between
Scaling range lower limit value (buffer memory address: 198, 214) and Scaling
range upper limit value (buffer memory address: 197, 213) is stored in the
scaling value.
Full-scale™ should be set to a value 20000 or less.
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.
Example) When the lower limit value 5000 and upper limit value 1000 are set in the
range of 1 to 5V
1.000V — 1.001V — eee —4 999V — 5.000V
5000 > 4999 — eee — 1001 — 1000
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3.2.15 SV tracking function

Set value (SV)
setting

Set value (SV)--._

for program
control

(1) SV tracking function
When control is switched, drastic change of the set value (SV) is prevented.
In case of the following control shifts, this function is executed.

MELSEC-Q

+ Switching from the program control mode (RUN) to the normal control mode,
manual control mode 1, or manual control mode 2
+ Switching cascade control from ON to OFF while it is executed in the normal

control mode

Depending on the condition in which control was switched, the set value (SV)
may change drastically, causing the manipulated value (MV) to do so as well.
Processing the set value (SV) as described below, the Q62HLC prevents
system instability caused by drastic change of the manipulated value (MV).

Control shift

Before

After

Processing

Program control mode
(RUN)

* Normal control mode
* Manual control mode 1
* Manual control mode 2

Changes the set value (SV) to the
value that was in Set value monitor
(buffer memory address: 25, 26) right
before the control shift.

Cascade control ON
(normal control mode)

Cascade control OFF
(normal control mode)

Changes the set value (SV) of the
slave channel to the value that was
in CH2 Set value monitor (buffer
memory address: 26) right before the
control shift. The set value (SV) of
the master channel does not change.

(Example) When the mode is switched from the program control mode to the
normal control mode

When the SV tracking function is not used |

Set value (SV)

A

h

|When the SV tracking function is used

the set value (SV) may
rapidly change.

Depending on conditions,

A

Set value (SV)

Set value (SV)

The set value (SV) will be
the value immediately
before control change.

setting

Set value (SV).___
for program e
control

» Time

Switching point from the program cont
to the normal control

rol

: » Time
T

Switching point from the program control

to the normal control

When the SV tracking function is used, the value right before the mode shift is
stored as the set value (SV) after the mode is switched from the program

control mode to the normal control mode.
This processing prevents drastic change of the set value (SV) and maintains

stable control.

After checking the stored set value (SV), change it to the one to be controlled,
then start the control.

3-4
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(2) Execution of SV tracking
The SV tracking function is enabled by setting 1 (Enable SV tracking) in SV
tracking setting (buffer memory address: 203, 219). To execute SV tracking in
cascade control, set 1 (Enable SV tracking) in only CH2 SV tracking setting
(buffer memory address: 219).

(3) Operation of SV tracking
The operation of the SV tracking function is as shown below.

(a) Control mode shift from the program control mode
The SV tracking function operates as shown below.

Control mode
(buffer memory address: 50, 82) 2 (Program control mode) >§ 0 (Normal control mode)

Set value monitor 100 >< 102 >< 104§@>< 106 ><
(buffer memory address: 25, 26) /| i i i / . .

Set value (SV) setting 400 106
(buffer memory address: 34, 66) '
Control mode monitor > <
2 (P trol \ 0 (Normal control mode
(buffer memory address: 30) (Program control mode) ) ( )

Sampling cycle —pe————Pt———— Pt PPt b——— >

The value in Set value monitor (buffer memory address: 25, 26) at the shift
to the normal control mode is set as the set value (SV). Then, the value in
Control mode monitor (buffer memory address: 30) is changed.

To change the set value (SV) after the control shift, check that the mode has
shifted from the program control mode before changing a setting. The
control mode can be checked in Control mode monitor (buffer memory
address: 30).
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(b) Cascade control shift from ON to OFF
The SV tracking function operates as shown below.

Cascade ON/OFF
(buffer memory address: 176) 1(ON) >§ 0 (OFF)
CH2 Set value monitor . 100 >< 102 >< 104M>< 108 ><
(buffer memory address: 26) /| . , , / 1 1
CH2 Set value (SV) setting 400 : 106

(buffer memory address: 66)

Cascade monitor >< *q >< *q . *q . *q
(buffer memory address: 179) ! ! ! !

Sampling cycle —p4¢——Pt¢——P¢——P¢——Pt—P¢—P,

*1 The manipulated value (MV) for the master channel that was
converted using cascade gain and cascade bias is stored.

The value in CH2 Set value monitor (buffer memory address: 26) at the
cascade control shift to OFF is set as the set value (SV) of the slave
channel. Then, the value in Cascade monitor (buffer memory address: 179)
is changed.

To change the set value (SV) after the control shift, check that the cascade
control has stopped before changing a setting. The cascade control stop
status can be checked in Cascade monitor (buffer memory address: 179).
(The value 0 indicates the stop status.)

(4) Restrictions
The following is the restrictions on the SV tracking function. If the following
applies, the function is not executed.

(a) Shift from the program control mode
* If the control mode is switched while program control is being reset
« If the control mode is switched after the program control is completed

Mode after control mode Program control

shift RESET RUN ‘ End output Completed
Normal control mode Depends on the setting of SV
Manual control mode 1 Ignored tracking setting (buffer Ignored
Manual control mode 2 memory address: 203, 219).

(b) Cascade control shift from ON to OFF
* If cascade control is being executed in the program control mode

Control mode in cascade control
CH1 CH2

Normal control mode Normal control mode Depends on the setting of SV

SV tracking operation

tracking setting (buffer memory

Manual control mode 1 Normal control mode
address: 203, 219)

Program control mode Program control mode Ignored
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3.2.16 Forced output function

(1) Forced output function
Specified manipulated value (MV) can be forcibly output regardless of the
control mode. Using this function, analog output can be processed forcibly
without being affected by the operation result of the control. This function is
enabled only when the bit O of the switch 3 is set to 1 (Enable) in the intelligent
function module switch setting.

(2) Execution of the forced output function
The following is the forced output function procedure.

Start

_ A 4

Set 1 (Forced output commanded) for Forced output
command (buffer memory address: 204, 220).

v
Check that values in Manipulated value (MV)
Starting the forced (buffer memory address: 13, 14) are scaled into -200
output function to 4200, and stored in Forced output manipulated
value (MV) (buffer memory address: 205, 221).

l

Check that 1 (With forced output command) is set for
Forced output status flag (buffer memory address:
266, 522).

l¢
— v

Change the value stored in Forced output manipulated
value (MV) (buffer memory address: 205, 221).

l

Check that values in Forced output manipulated value
(MV) (buffer memory address: 205, 221) are scaled
into -50 to 1050, and stored in Manipulated value (MV)
(buffer memory address: 13, 14).

Forced output status

End the
forced output function

and return to the previous
control status?

YES

Set 0 (Forced output not commanded) for Forced
output command (buffer memory address: 204, 220).

Ending the forced
output function v
Check that 0 (Forced output not commanded) is set for

Forced output status flag (buffer memory address:
266, 522).

End



PECIFICATION
oo MELSEC-Q

(3) Operation of the forced output function
The forced output function operates as follows.

(a) Shift to a forced output status

When the value in Forced output command (buffer memory address: 204,

220) is changed to 1 (Forced output commanded), the manipulated value

(MV) at that point is stored in Forced output manipulated value (MV) (buffer

memory address: 205, 221). The value to be stored is Manipulated value

(MV) (buffer memory address: 13, 14) (-50 to 1050) scaled into a value

range of -200 to 4200.

(Example) When the manipulated value (MV) is 250 (25%), 1000 is stored in
Forced output manipulated value (MV) (buffer memory address:
205, 221). (Refer to the part™ in the following figure.)

After a manipulated value (MV) was stored, 1 (With forced output command)
is stored into Forced output status flag (buffer memory address: 266, 522).

Forced output command
(buffer memory address: 204, 220) 0 (Forced output not °°mma”ded>§ 1 (Forced output commanded)

Manipulated value (MV) -
(buffer memory address: 13, 14) x >< >< 250
Forced output manipulated value (MV) 0 \>§ 1000""
(buffer memory address: 205, 221)

C

0 (Forced output not commanded) % (With forced output command)

Forced output status flag
(buffer memory address: 266, 522)

(b) In a forced output status
After 1 (With forced output command) is stored in Forced output status flag
(buffer memory address: 266, 522), any value can be set to Forced output
manipulated value (MV) (buffer memory address: 205, 221).
Setting a value into the area stores a manipulated value scaled into a value
range of -50 to 1050 (-5.0 to 105.0%) in Manipulated value (MV) (buffer
memory address: 13, 14).
The following figure is an example of when 1000 is set to Forced output
manipulated value (MV) (buffer memory address: 205, 221).

Forced output status flag
(buffer memory address: 266, 522)

1 (With forced output command)

Manipulated value (MV)

(buffer memory address: 13, 14) 250 é< 500
Forced output manipulated value (MV) 1000 >< 2000
(buffer memory address: 205, 221) /
Analog output value 8mA \§< 12mA
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The following table lists the relationship of Forced output manipulated value
(MV) (buffer memory address: 205, 221), Manipulated value (MV) (buffer
memory address: 13, 14), and analog output value.

Manipulated value (MV) Forced output manipulated value
(buffer memory address: (MV) (buffer memory address: Analog output value
13, 14) 205, 221)
-50 (-5.0%) -200 3.2mA
0(0.0%) 0 4.0mA
1000 (100.0%) 4000 20.0mA
1050 (105.0%) 4200 20.8mA

While Forced output manipulated value (MV) (buffer memory address: 205,
221) is unchanged, the manipulated value (MV) at the start of forced output
continues to be output.

(c) End of a forced output status
When the value in Forced output command (buffer memory address: 204,
220) is changed to 0 (Forced output not commanded), the value 0 is stored
in Forced output status flag (buffer memory address: 266, 522).
After that, forced output ends and the operation shifts back to the control
before the execution of the forced output function.

Forced output command
(buffer memory address: 204, 220) 1 (Forced output commanded) X 0 (Forced output not commanded)

c

1 (With forced output command) AN 0 (Forced output not commanded)

Forced output status flag
(buffer memory address: 266, 522)
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(4) Operation during program control
When Forced output command (buffer memory address: 204, 220) is set to 1
(Forced output commanded) while Program control run/reset (buffer memory
address: 57, 89) is 1(RUN), the module goes into a forced output status.
Meanwhile, the program control operation continues inside the module.
When the value in Forced output command (buffer memory address: 204, 220)
is set to 0 (Forced output not commanded), the mode returns to the program
control mode. The program control resumes operation that continued while
forced output was in execution.

The forced output manipulated
value (MV) is changed.
Immediately, It is reflected to

the manipulated value (MV) After the end of forced ouput,

Manipulated value (MV) and analog output value. the manipulated value changes to
the one of the program pattern in
stages with bumpless shifts.

When the setting is changed to l

1 (Forced output commanded), |7
the manipulated value is fixed.

Time

Segment 1

Segment 2

Forced output command
(buffer memory address: 204, 220) 0 (Forced output not commanded)

o

/Specified manipulated value (MV) as \>< /Calculated manipulated value (MV)
V)

Manipulated value (MV) Calculated manipulated value (MV)
(buffer memory address: 13, 14) according to a program pattern

a forced output manipulated value (M according to a program pattern

Forced output manipulated value (MV)
(buffer memory address: 205, 221) 0 Specified manipulated value (MV)/

\

1 (With forced output command) \’<0 (Forced output not commanded)

Forced output status flag
(buffer memory address: 266, 522) 0 (Forced output not commanded) \’<

MVn : Manipulated value (MV) of when Forced output command
(buffer memory address: 204, 220) is changed from 0 to 1

MVn': A value scaled into -200 to 4200 from the value of MVn

POINT |

* When Forced output manipulated value (MV) (buffer memory address: 205, 221) is
changed during forced output processing, the change is reflected to the manipulated
value (MV) immediately. (Bumpless shifting does not operate.)

* When Forced output command (buffer memory address: 204, 220) is changed to 0
(Forced output not commanded) during forced output processing, bumpless shifting
operates gradually changing back to the original operation by each control output
update cycle.

* The forced output function cannot be used during auto tuning. Even if Forced output
command (buffer memory address: 204, 220) is changed to 1 (Forced output
commanded), Forced output status flag (buffer memory address: 266, 522) does not
become 1 (Forced output not commanded).

* Even if Auto tuning start command (Yn4, Yn5) is turned on during forced output
processing, auto tuning is not executed. At this time, an error does not occur.
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3.2.17 Simplified analog I/O function

This function enables an unused channel of the Q62HLC to be used as a
simplified thermocouple/micro voltage input module, analog-digital converter
module, or digital-analog converter module.™

The execution of the simplified analog 1/O function is performed in manual
control mode 2. Set 3 in Control mode (buffer memory address: 50, 82).

The following describes how to use the analog input and analog output.
(1) Analog input
Monitors 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 MAN output setting (buffer memory address: 51, 83).
When not using the analog output, set a value in the range of -32768 and -1."

*1: Functions equivalent to the analog-digital converter module or digital-analog
converter module are not available.
*2: The output is near OmA.

REMARKS

The following describes the specifications of conversion speed for the simplified
analog I/O function.

Item Specifications
Analog |355ms/2 channels (The speed is constant
Conversion input  |regardless of the number of channels used.)
speed Analog |60ms/2 channels (The speed is constant regardless

output |of the number of channels used.)

Specifications other than the conversion speed of the simplified analog I/O function
follow the performance specifications in Section 3.1.1.
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3.2.18 Parameter change in program control function

(1)

Parameter change in program control function

Buffer memory settings can be changed and reflected to the control in
execution without stopping program control.

This function is enabled only when the bit 1 of the switch 3 is set to 1 (Enable)
in the intelligent function module switch setting. When the bit 1 of the switch 3 is
0 (Disable), and if a buffer memory setting is changed during program control, a
write data error occurs.

Execution of the parameter change in program control function
When this function is enabled, control data, zone PID data, and pattern data
can be changed during program control. Turning Setting change command
(YnB) from off to on reflects the change to the control.

If a write data error occurs during setting change, the program control proceeds
with the setting before the change.

The buffer memory areas that can be changed are described under (a) to (c).

(a) Control data

Buffer memory address
(decimal) Buffer memory area name Reflection timing™
CHA1 CH2
* When the program pattern being executed is
272 528 Execution pattern processed until END
* RESET — RUN
273 529 Start mode RESET — RUN
274 530 Time scale Setting change command (YnB) OFF — ON
Set value at program control
501 757 . RESET — RUN
start (SV_PCS) setting

*1: Regardless of reflection timing of each, turning Setting change command (YnB) from off to
on checks whether each setting is within the setting range.

(b) Zone PID data

Buffer memory address (decimal)
Buffer memory area e
CH Zone Reflection timing™
name
1 2 4 5 6 7 8
1 275 | 276 | 277 | 278 | 279 | 280 | 281 - o
Upper limit
2 | 531 [ 532 | 533 | 534 | 535 | 536 | 537 -
1 282 | 286 | 290 | 294 | 298 | 302 | 306 [ 310 [ Proportional band (P)
2 | 538 | 542 | 546 | 550 | 554 | 558 | 562 | 566 | setting
1 283 | 287 | 291 [ 295 | 299 | 303 | 307 [ 311 . Setting change command
Integral time (1)
2 | 539 [ 543 [ 547 | 551 | 555 | 559 | 563 | 567 (YnB) OFF — ON
1 284 | 288 | 292 | 296 | 300 | 304 | 308 | 312 o
Derivative time (D)
2 | 540 [ 544 | 548 | 552 | 556 | 560 | 564 | 568
1 285 [ 289 | 293 | 297 | 301 | 305 | 309 | 313 | Control response
2 | 541 | 545 | 549 | 553 | 557 | 561 | 565 | 569 | parameter

*1: Regardless of reflection timing of each, turning Setting change command (YnB) from off to
on checks whether each setting is within the setting range.




3 SPECIFICATIONS

(c) Pattern data

MELSEC-Q

Buffer memory address (decimal)
Program pattern .
] 5 Segment Buffer memory area name Reflection timing™
CH1 [ CH2 | CH1 | CH2 | CH1 | CH2
320 576 384 640 448 | 704 Final segment*?
321 577 385 641 449 [ 705 Pattern link
322 578 386 642 | 450 | 706 - Iteration
323 579 387 643 451 707 Output time of pattern end
324 580 388 644 452 | 708 Wait zone setting
325 581 389 645 | 453 [ 709 1
328 584 392 648 | 456 | 712 2
331 587 395 651 459 [ 715 3
334 590 398 654 | 462 | 718 4
337 593 | 401 657 | 465 | 721 5
340 596 | 404 660 | 468 | 724 6
343 599 | 407 663 | 471 727 7
346 602 | 410 666 | 474 | 730 8 .
Set value (SV) setting
349 605 | 413 669 | 477 | 733 9
352 608 | 416 672 | 480 [ 736 10
355 611 419 675 | 483 [ 739 11
358 614 | 422 678 | 486 | 742 12
361 617 425 681 489 | 745 13 Setting change
364 620 | 428 684 | 492 | 748 14 command (YnB)
367 623 | 431 687 | 495 | 751 15 OFF — ON
370 626 | 434 690 | 498 | 754 16
326 582 390 646 | 454 | 710 1
329 585 393 649 | 457 | 713 2
332 588 396 652 | 460 | 716 3
335 591 399 655 | 463 [ 719 4
338 594 | 402 658 | 466 | 722 5
341 597 | 405 661 469 [ 725 6
344 600 | 408 664 | 472 | 728 7
347 603 | 411 667 | 475 | 731 8 o
Executing time
350 606 | 414 670 | 478 | 734 9
353 609 | 417 673 | 481 737 10
356 612 | 420 676 | 484 | 740 11
359 615 | 423 679 | 487 | 743 12
362 618 | 426 682 | 490 | 746 13
365 621 429 685 | 493 [ 749 14
368 624 | 432 688 | 496 | 752 15
371 627 | 435 691 499 [ 755 16

(To the next page)

*1: Regardless of reflection timing of each, turning Setting change command (YnB) from off to
on checks whether each setting is within the setting range.

*2: When a smaller value than the segment number in process is set to this area, the module
shifts its operation to output pattern end immediately. The set value (SV) at the pattern end

output is the one in Set value (SV) monitor at the setting change.
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(From the previous page)

Buffer memory address (decimal)
Program pattern .
] 5 3 Segment Buffer memory area name Reflection timing™
CH1 | CH2 [ CH1 | CH2 | CH1 | CH2
327 583 391 647 455 | 711 1
330 586 394 650 458 | 714 2
333 589 397 653 461 717 3
336 592 400 656 464 | 720 4
339 595 403 659 467 | 723 5
342 598 406 662 470 | 726 6
345 601 409 665 473 | 729 7
348 | 604 | 412 | 668 | 476 | 732 8 Seting change
351 507 415 571 479 | 735 5 Zone PID data No. command (YnB)
OFF — ON
354 610 418 674 482 | 738 10
357 613 421 677 485 | 741 11
360 616 424 680 488 | 744 12
363 619 427 683 491 747 13
366 622 430 686 494 | 750 14
369 625 433 689 497 | 753 15
372 628 436 692 500 | 756 16

*1: Regardless of reflection timing of each, turning Setting change command (YnB) from off to
on checks whether each setting is within the setting range.

(3) Operation
After turning Setting change command (YnB) from off to on, the changed data
is not reflected to the program control until Setting change completion flag
(XnB) turns on. Starting from the ON timing of Setting change completion flag
(XnB), program control resumes and operates by sampling cycle.

Parameter of buffer memory area Before change X After change
’ , ON
Setting change command (YnB) OFF \‘(!>
Parameter in the Q62HLC Before change ;\XDuring changg\éfter change
ON

Setting change completion flag (XnB) OFF

Sampling cycle ——»i¢—>¢
| 25ms | 25ms ! 1 25ms !

Sampling cycle may not be met.

fffffffff » Executed by the sequence program.
— > Executed by the Q62HLC.
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3.2.19 Q62HLC control status controlling output signal and buffer memory settings and
control status

Setting mode

N\

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

The 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 mode is set to the setting mode when the programmable controller CPU is
powered on or reset.

(a) Setting mode—Operation mode (1) to 4) in the figure below)
After setting a value in Control mode (buffer memory address: 50, 82), the
mode is switched by turning on Setting/operation mode command (Yn1).
After the mode is switched, the new control mode is stored in Control mode
monitor (buffer memory address: 30) and Setting/operation mode status (Xn1)

4)

Normal control mode]

turns on.
N Value in Control mode (buffer Setting/operation mode
0.

Program control mode memory address: 50, 82) command (Yn1)
1) 0
2) 1

Manual control mode 1 3) 3 ON

3) Manual control mode 2 4) 2

*1: The settings and setting ranges of MAN output setting differ between the

manual control mode 1 and 2 (refer to Section 3.5.24).

(b) Operation mode — Setting mode (5) to 7) in the figure below)
The mode is switched by turning off Setting/operation mode command (Yn1).
After the completion of the switching, Setting/operation mode status (Xn1)

turns off.

7)

Setting mode <4

Program control mode No.

Setting\operation mode command

5)*

6)

Normal control mode {

(Yn1)
5)
Manual control mode 1
6) OFF
Manual control mode 2
7)
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(c) Between control modes (8) to 15) in the figure below)
The mode is switched by setting a value in Control mode (buffer memory
address: 50, 82) when Setting/operation mode status (Xn1) is set to on.
After the mode is switched, the new control mode is stored in Control mode
monitor (buffer memory address: 30)

Setting mode

Program control mode]

Value in Control mode (buffer memory address:

Normal control mode

Setting mode

Normal control mode

~

J

) No- 50, 82)
10) 8) 1
i)" Manual control mode 1 | 9) 3
T)" Manual control mode 2 I 10) 22
11) 0
Program control mode‘ 1L No. Value in Control mode (buffer memory address:
) 50, 82)
12) / 9 12) 2?2
|Manua| control mode 1 13) 1
15) |Manual control mode 2 [ = 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 three control status: PID control, temperature judgment, and alert

judgment.

The control status of the Q62HLC is as listed below.
(a) Intelligent function module switch setting

Output setting at CPU stop error (refer to Section 4.5)

Control status

Temperature Alert

Intelligent function module switch setting

PID control

judgment judgment

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

Other than above

In accordance with control

status of other setting items

(b) Unused channel setting

O: Executed, —: Not executed

Unused channel setting

Control status

(buffer memory address 61, 93:) Temperature Alert
) PID control . .
(refer to Section 3.5.32) judgment judgment
Unused — — —
In accordance with control
Used

status of other setting items

O: Executed, —: Not executed
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?;Zggégﬁrf;fg PID continuation flag Fosrt(z)edCIZInli)nc}::Q(tjrol Stop mode setting Control status
. . | (refer to Section 3.5.39) P . (refer to Section 3.5.12)
(refer to Section 3.4) (refer to Section 3.4.3) PID control | Temperature Alert
Yn1. Xn1 Buffer memory address YnC. YnD Buffer memory address judgment | judgment
’ (decimal) 169 ’ (decimal) 33, 65
1) Stop — — —
Setting mode Stop/continue OFF/ON Monitor — O —
(at power-on) Alert — ©) ©)
° 2) g OFF Stop/monitor/alert O O 0O
peration mode
; ; Stop — — —
g cpemton o | stopconine on -
Manual control 1,
Manual control 2) Alert — O O
o t'2)l g OFF Stop/monitor/alert O O @)
peration mode .
. . Stop/continue N
(during operatlton| )of ON Stop/monitor/alert — O —
program control
Stop — — —
3) Stop OFF/ON Monitor — O —
Setting mode Alert _ o o)
(after operation of OFF Stop/monitor/alert O O @)
normal control, St
Manual control 1, . op — — —
Manual control 2) Continue ON Monitor — O —
Alert — O O
3) Stop OFF/ON Stop/monitor/alert —4 @) —
( f?etting mt(?de . c OFF Stop/monitor/alert @) @) @)
after operation o ontinue . .
program control) ON Stop/monitor/alert —4 O —

mode command

Setting/operation l

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

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 the normal control mode is switched to the program control mode or the
manual control mode is switched to the program control mode 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 Program control run/reset (buffer memory address: 57,
89)is setto 1

Control status

Control details - ;
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 alert accordance with the set and Clear
Approach flag measured values.
Suspends PID and cascade
Suspends cascade control. controls. Resume the
Cascade control Perform PID control while cascade control from a
suspending the control. maximum of 25ms after

resuming the PID control.

(b) When Program control run/reset (buffer memory address: 57,
89)issetto 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 alert Clear
Approach flag
Cascade control Stop

POINT

Check the following when the mode is switched to the program control mode in the

operation mode (Xn1: on).

1) Set the start mode setting to PV starting 1 (Time fixed) or PV starting 2 (Time
shortened).

2) Check that there is no error in each parameter setting for the program control.
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3.3 Sampling 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).
The time is fixed at 25ms regardless of the number of channels used.

CH1 PID 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 describes the 1/O signal assignment and the applications of each signal.

3.4.1 1/0O signals

(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 1/O signals of the Q62HLC.
Input (X) is a signal from the Q62HLC to the programmable controller CPU, and
output (Y) is a signal from the programmable controller CPU to the Q62HLC.

(3) The I/O signals (X, Y) explained in this manual are those for when the Q62HLC
is mounted on the I/O slot 0 of the main base unit.
If the Q62HLC is mounted on a slot other than the 1/O slot 0, change the I/O
signals to those of the slot where the module is mounted.

Table 3.7 1/O signal list

Input signal (Signal direction: Q62HLC —programmable
controller CPU)

Output signal (Signal direction: programmable controller
CPU —Q62HLC)

Device No. Signal name Device No. Signal name
Xn0 Watchdog timer error flag YnO Use prohibited
Xn1 Setting/operation mode status Yn1 Setting/operation mode command
Xn2 Error flag Yn2 Error reset command

Xn3 Module ready flag

Yn3 Use prohibited

Xn4 CH1 Auto tuning status flag

Yn4 CH1 Auto tuning start command

Xn5 CH2 Auto tuning status flag

Yn5 CH2 Auto tuning start command

Xn6 Use prohibited

Yn6 Use prohibited

Xn7 Use prohibited

Yn7 Use prohibited

Xn8 FeRAM write completion flag

Yn8 FeRAM backup start command

Xn9 Default value write completion flag Yn9 Default setting registration start command
XnA FeRAM write failure flag YnA Use prohibited

XnB Setting change completion flag YnB Setting change command

XnC CH1 Alert flag YnC CH1 Forced PID control stop command

XnD CH2 Alert flag

YnD CH2 Forced PID control stop command

XnE Use prohibited

YnE Use prohibited

XnF Use prohibited

YnF Use prohibited

POINT

The functional performance of the Q62HLC cannot be guaranteed if any of the use
prohibited signal 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 a watchdog timer error.

(2) Setting/operation mode status (Xn1)
This signal turns on in the operation mode and turns off in the setting mode.
Modes can be switched using Setting/operation mode command (Yn1).
Do not change the setting value during mode shift processing.

ON
Yn1 OFF .
ON /
Xn1 OFF )
Setting mode L Operation mode J‘ Setting mode

& During mode /‘ T

shift processing

(3) Error flag (Xn2)

(a) This signal turns on when a write error to the buffer memory has occurred,

the hardware has failed, or auto tuning has not completed successfully.

A write error occurs under any of the following conditions.

» Data is set to the use prohibited signal.

* The setting value of the signal where data change is enabled only in the
setting mode is changed in the operation mode.

+ A value out of the setting range is set.

* The setting value is changed during default setting registration.
At the occurrence of error, the corresponding error code and error cause
are stored in Error code (buffer memory address: 0).

(b) By turning on Error reset command (Yn2), 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

NE -
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(4) Module ready flag (Xn3)

(a) This signal turns on when the Q62HLC is ready for operation after the
programmable controller CPU is powered on or reset.

(b) To read/write data in the buffer memory of the Q62HLC from/to the
programmable controller CPU, Module ready flag (Xn3) needs to be on.

| Write command X0 X3

| H /H/ H [TOP HO H22 K100 K1 ]—‘

Used as buffer memory read/write interlock.

(c) When this signal turns off, check the status of Watchdog timer error flag
(Xn0).
If Watchdog timer error flag (Xn0) is on, take a corrective action 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 Auto tuning start command (Yn4, Yn5).

(c) This signal turns on while auto tuning is being executed, and turns off
automatically when completed.
If the auto tuning is not completed successfully, the signal automatically
turns off and the corresponding error code is stored in Error code (buffer
memory address: 0).
For error codes, refer to Section 8.1.

(6) FeRAM write completion flag (Xn8)
(a) This signal turns on when data in the buffer memory is successfully written
to FeERAM after FeERAM backup start command (Yn8) is turned on.
After turning on Yn8, it takes more than ten seconds until Xn8 turns on.

(b) When FeRAM backup start command (Yn8) turns off, this flag (Xn8) also
turns off.

ON

r Y

Yn8 OFF | '9;
ON
N
Xn8 OFF '\ v
XnAOFF

During write to FeRAM Completion of write to FeRAM
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(7) Default value write completion flag (Xn9)
(a) This signal turns on when default values of the Q62HLC are successfully
written to the buffer memory after Default setting registration start command
(Yn9) is turned on.

(b) When Default setting registration start command (Yn9) turns off, this flag
(Xn9) also turns off.

(c) Perform unused channel setting to an unused channel after default values
are written.
If the setting is not performed to the unused channel, the ALM LED of the
Q62HLC turns on.

ON

Yn9 OFF )
ON

N

Xn9 OFF '\
L During write to buffer memory

> Default value write completion

(8) FeRAM write failure flag (XnA)
(a) This signal turns on when writing data in the buffer memory to FeRAM failed
after FERAM backup start command (Yn8) is turned on.
* OFF : Writing data to FERAM completed successfully
* ON : Writing data to FeRAM failed

ON
Yn8 OFF
ON
Xn8 OFF 7 Q‘
XnA OFF ON \
During write \
to FeRAM Error detection of write to FeRAM

(b) FeRAM write failure flag (XnA) turns off when data is successfully written to
FeRAM.

(c) When FeRAM write failure flag (XnA) turns on, the FERAM contents are
undefined.
If the programmable controller CPU is powered on or reset with the flag
(XnA) on, the buffer memory contents become undefined as well. For this
reason, the Q62HLC operates with the default values.
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(9) Setting change completion flag (XnB)
(a) This signal turns on when any setting value of the buffer memory areas is
changed and reflected to the control after Setting change command (YnB) is
turned on.

(b) When Setting change command (YnB) turns off, this flag (XnB) also turns
off.

ON

YnB OFF /"\
ON

XnB OFF \"‘

(10) Alert flag (XnC, XnD)

(a) This signal turns on when an alert occurs on the channel.

Channel Alert flag On/off status Corresponding buffer memory
address (decimal)
1 XnGC OFF: Without alarm 5
occurrence
ON : With alarm
2 XnD occurrence 6

(b) When an alert occurs, the alert content is stored in Alert definition (buffer
memory address: 5, 6) and Alert flag (XnC, XnD) turns on.

ON

Alert flag (XnC) OFF ]

Buffer memo
a(Lderess: 5 &4 0 >QDetected alarm data
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3.4.3 Output signal functions

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

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

(c) The setting values of the following setting items can be changed only when
Yn1 is off.
A write data error (error code: 3) will occur if the values are 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: For details, refer to Section 3.2.12.

(d) For the Q62HLC operation by the on/off status of the Setting/operation
mode command (Yn1), refer to Section 3.2.19.

(2) Error reset command (Yn2)
This signal clears (resets) Error code (buffer memory address: 0) and turns off
Error flag (Xn2).

Xn2
Buffer memory 00w §< Error code 00~
address: 0

ON
Yn2 OFF L

(3) Auto tuning start command (Yn4, Yn5)

(a) This signal starts auto tuning.

(b) Turning on this command (Yn4, Yn5) starts auto tuning and turns on Auto
tuning status flag (Xn4, Xn5).
When auto tuning is completed, Auto tuning status flag (Xn4, Xn5) turns off.

(c) Keep this command on while auto tuning is being executed and turn it off on
completion of auto tuning.
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(d) Turning off this command (Yn4, Yn5) during auto tuning execution stops

auto tuning.
When auto tuning is stopped, the PID constants in buffer memory do not
change.
ON
Yn4,Yn5 OFF -
e J
Xn4, Xn5 OFF During auto tuning

POINT

To execute auto tuning in a row, wait for more than 1 second after the first auto
tuning is completed (this command turns off), and then turn on this command for the
second auto tuning.

(4) FeRAM backup start command (Yn8)
(a) This signal writes data in the buffer memory to FERAM.
(b) To write data in the buffer memory to FeERAM, turn on this signal.
1) FeERAM write completion flag (Xn8) turns on when the write processing is
completed successfully.
2) FeRAM write failure flag (XnA) turns on when the write processing is not
completed successfully. When XnA turns on, turn on this signal (Yn8)
again to write data to FeERAM.

ON
Yn8 OFF
ON
Gl
Xn8 OFF 7
ON W
XnA OFF
During write
to FeERAM Error of write to FERAM detected

(5) Default setting registration start command (Yn9)

(a) This signal returns data in the buffer memory to default values.
When this signal is turned on, the default values of the Q62HLC are written
to the buffer memory. When the processing completes successfully, Default
value write completion flag (Xn9) turns on.

(b) Set default values in the setting mode (Xn1: OFF).
Default values cannot be set in the operation mode (Yn1: ON).
If the data setting is changed while default values are written, a write error

Occurs.

ON

Yn9 OFF ;);
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 determines the values in the following buffer memory areas
(areas where values can be changed only in the setting mode) as setting
values.

* 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: For details, refer to Section 3.2.12.

(b) The values of the items in (a) are not reflected to the operation of the
Q62HLC even when they are written to the corresponding buffer memory
areas. To determine them as setting values, turn on this signal after the
values are written to the buffer memory areas.

(c) When this signal is turned on, the Q62HLC starts the operation using the
values set in each buffer memory area. Setting change completion flag
(XnB) turns on at completion of the setting change.

For setting items other than the above (1), their setting values are
determined when the values are written to the buffer memory areas.

(d) This signal can be used as an interlock for Setting/operation mode
command (Yn1).

(7) Forced PID control stop command (YnC, YnD)
(a) This signal forcibly stops PID operation of each channel.

(b) The operation status in which PID operation stops is set in Stop mode
setting (buffer memory address: 33, 65). For details of the operation status,
refer to Section 3.2.19.
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3.5 Buffer Memory

3.5.1 Buffer memory areas

The following table lists the buffer memory areas of the Q62HLC.
Areas not listed are use prohibited areas. Do not write any data into the use

prohibited areas.

Doing so may cause malfunction of the programmable controller CPU.

Address Write condition™
(decimal (hexadecimal)) Item Range Default Setting | . Reference
Always Disabled
cHi | cHo mode
0 (OH) Error code Section
— 0 — — © 35.2
5(5H) 6 (6H) | Alert definition Section
— 0 — — O
3.5.3
9 (9H) 10 (AH) | Measured value (PV) In accordance with input range . . . o Section
354
13 (DH) 14 (EH) [ Manipulated value (MV) Normal control -50 to 1050
mode, (X0.1%)
Manual control
mode 1, Section
Program control -50 - - O 355
mode
Manual control 0 to 4000
mode 2
17 (11H) 18 (12H) | Approach flag Section
— 0 — — (@)
3.5.6
25 (19H) 26 (1AH) | Set value monitor Section
— 0 — — @)
35.7
29 (1DH) Cold junction temperature 2010100 (°C) N B _ o Section
measured value 3.5.8
30 (1EH) Control mode monitor Section
— 0 — — O
3.5.9
31 (1FH) PID constant read/write completion i 0 B _ o Section
flag FeRAM 3.5.10
32 (20H) 64 (40H) | Input range 0to 22 Section
0 — ©] —
3.5.11
33 (21H) 65 (41H) | Stop mode setting 0: Stop, 1: Monitor, 2: Warning 1 o B _ Section
3.5.12
34 (22H) 66 (42H) | Set value (SV) setting Input range 0 o _ . Section
3.5.13
35 (23H) 67 (43H) | Proportional band (P) setting Thermocouples 1 to full-scale
(C) (X0.1°C)
Micro voltage 1 to 10000 100 @] — — )
(mV), voltage (V), | (X0.1%) Section
current input (mA) 35.14
36 (24H) | 68 (44H) | Integral time (1) setting 0 to 32767 (X0.1s) 400 O _ _
37 (25H) 69 (45H) [ Derivative time (D) setting 0to 32767 (X0.1s) 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 Section
40 (28H) 72 (48H) [Alert set value 3 setting and input range setting 35.15
41 (29H) 73 (49H) [ Alert set value 4
42 (2AH) 74 (4AH) | Upper output limiter -50 to 1050 (X 0.1%) 1050 ©)] — — Section
43 (2BR) 75 (4BH) | Lower output limiter -50 ©) — — 3.5.16
44 (2CH) 76 (4CH) | Output variation limiter 0to 1000 (X 0.1%/s) 0 o Section
3.5.17

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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Address Write condition™
decimal (hexadecimal It R Default i Ref
(decimal (hexadecimal)) em ange efau Always Setting Disabled eference
CH1 CH2 mode
45 (2DH) 77 (4DH) | Sensor compensation value setting | -5000 to 5000 0 o i _ Section
(X0.1°C, X0.01%) 3.5.18
46 (2EH) 78 (4EH) | AT differential gap 0 to 10000 (X 0.01s) 10 o _ _ Section
3.5.19
47 (2FH) 79 (4FH) | AT additional lag 010 1000 (X0.01s) 10 o i _ Section
3.5.20
48 (30H) 80 (50H) | Primary delay digital filter setting 010 1000 (X0.15) 0 o _ . Section
3.5.21
49 (31H) 81 (51H) [ Control response parameter 0: Slow, 1: Normal, 2: Fast 0 o i _ Section
3.5.22
50 (32H) 82 (52H) | Control mode 0: Normal control
1: Manual control 1 0 o _ . Section
2: Program control 3.5.23
3: Manual control 2
Manual -50 to 1050
trol 1 X0.1% i
51(33H) | 83 (53H) |MAN output setiing S L 0 | O | — | — | Sectn
Manual 3.5.24
0 to 4000
control 2
Thermocouples 1 to 10000
(C) (>X0.1°C/min)
) - Micro voltage Section
Setti h te limit 0 — —
52(34r) | 84 (54n) | Setiing change rate limiter (mV), voltage (V), | 0 to 1000 © 3.5.25
current input (X0.1%/min)
(mA)
AT bias Section
53 (35H) 85 (55H) = full-scale 0 O — —
3.5.26
Forward/reverse action settin 0: Forward action, 1: Reverse Section
54 (36H) | 86 (56H) 9 . 1 o | = -
action 3.5.27
55 (37H) 87 (57H) | Upper setting limiter 13720 @) — — Section
P Input range
56 (38H) 88 (58H) | Lower setting limiter -2000 O — — 3.5.28
Program control run/reset Section
57 (39H) | 89 (59H) | 0 0: RESET, 1: RUN 0 o | — — o
Loop disconnection detection Section
59 (3BH) 91 (5BH) judgement time 0 to 7200 (s) 80 @) — — 3530
Loop disconnection detection dead Section
60 (3CH) 92 (5CH) band 0 to full-scale 0 O — — 3531
61 (3DH) 93 (5DH) Unused channel setting 0: Used, 1: Unused 0 o _ . Sge;:t;ozn
PID constant read command from ) . Section
62 (3EH) 94 (5EH) FeRAM 0: Without, 1: With command 0 O — — 3533
Automatic backup setting after auto | ) Section
63 (3FH) 95 (5FH) tuning of PID constants 0: OFF, 1: ON 0 © — _ 3.5.34
Thermocouples 0 to 1000
(C) (X0.1°C)
. Micro voltage Section
Alert dead band setti 5 — —
164 (Adr) ert dead band seting (mV), voltage (V), | 0 to 1000 © 35.35
current input (X0.01%)
(mA)
165 (A5H) Alert delay count 0to 255 0 o | — — Ssegtgjen

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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Address Write condition™
decimal (hexadecimal i
(decimal (hexadecimal)) Iltem Range Default Always Setting Disabled Reference
cHt__ | che mode
Thermocouples 0to 100
() (X0.1C) Section
167 (A7H) Approach range setting Micro voltage 110 100 1 @) — — 35 ;7
(mV), voltage (V), (X01%) -
current input (mA) S
168 (ABH) Approach soak time setting 0 to 32767 ( X0.1s) 0 o _ _ S:;:t;);
169 (A9H) PID continuation flag 0:Stop, 1:Continue 0 o _ . Section
3.5.39
Cascade ON/OFF Section
176 (BOH) 0: OFF, 1: ON 0 O - - 3.5.40
177 (B1H) Cascade gain ~10000 to 10000 ( X 0.001) 1000 O — - S?,e;tzn
178 (B2H) Cascade bias -1000 to 1000 (X 0.1%) 0 O _ _ Section
3.5.42
Cascade monitor Section
179 (B3H) - — i O 3543
192 (COH) | 208 (DOH) [Alert 1 mode setting
193 Alert 2 mode setting i
(C1H) | 209 (D1H) . 01014 0 . o . Section
194 (C2H) | 210 (D2H) [Alert 3 mode setting 3.5.44
195 (C3H) | 211 (D3H) [Alert4 mode setting
. Section
196 (C4H) |212 (D4H) | Scaling value — — — — O 3545
197 Scaling range er limit value 0 @) — _ :
(C5h) 1213 (D) g Fange upper ™ v Refer to Section 3.5.46 Section
198 (C6H) | 214 (D6H) | Scaling range lower limit value 0 O — — 3.5.46
199 Scali idth limit val 0 — — .
(C7H) [215 (D7H) | Scaling width upper limit value 32768 t0 32767 o Section
200 (C8H) | 216 (D8H) | Scaling width lower limit value 0 O — — 3.547
0: without command, Section
201 (C9H) |217 (D9H) |Hold command 1 hold 0 O | - - 3.5.48
. 0: without command, Section
202 (CAH) | 218 (DAH) | Command advancing 1: advancing 0 O - - 3.5.49
) . 0: Disable SV tracking Section
203 (CBH) 219 (DBH) | SV tracking setting 1: Enable SV tracking 0 © — _ 3.5.50
0: Forced output not Section
204 (CCH) |[220 (DCH) [ Forced output command commanded 0 O — — 3551
1: Forced output commanded o
-200 to 4200
Forced output manipulated value (Ifa value in the range of Section
205 (CDH) |221 (DDH) P P -32768 to 201 is set, the 0 o | — —
(MV) 3552
analog output value becomes
0mA.)
. Secti
256 (100H) | 512 (200H) | Segment monitor _ _ _ o o 382 I503n
Secti
257 (101H) | 513 (201H) | Segment remaining time — — — — O 36;; |5(1n
I . Section
258 (102H) | 514 (202H) | Execution times monitor — - - - o 3.5.55
Secti
259 (103H) | 515 (203H) | Pattern end output flag — _ _ _ 0 3e§ 1506n
Sect
260 (104H) |516 (204H) | End status flag — _ _ _ o 3e;: :507n
(To the next page)
*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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Address Write condition”!
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
261 (105H) | 517 (205H) | Wait status flag — _ _ _ 0O S36;t|508n
Secti
262 (106H) [518 (206H) |Hold status flag — _ _ _ o 3e§ |509n
263 (107H) | 519 (207H) | Advancing completion flag — — — — O S?’e;:tgoon
264 (108H) | 520 (208H) | Execution pattern monitor — _ _ _ o Sae;:t;n
Secti
265 (109H) | 521 (209H) | Zone PID monitor —_ _ _ _ ) 362 (Iaozn
0: Forced output not commanded Section
266 (10AH) | 522 (20AH) | Forced output status flag 1: With forced output command — — — © 3.5.63
272 (110H) | 528 (210H) | Execution patten 1103 1 — O — S?,e;’t(';”
0: Zero start
1: PV start 1 (time fixed)
2: PV start 2 (time shortened) Section
273 (111H) | 529 (211H) | Start mode 3: PV start 3 (time shortened/find 0 - © - 3565
type)
4: SV start
i 0:0.01s, 1: 0.1s, Section
274 (112+) | 530 (212+) | Time scale 2:1s, 3: 1min 0 - © - 3.5.66
275 (113H) | 531 (213+) | Zone 1 upper fimit Input rz-:mg.]e lower limit to Zone 2 | Input ra.ng.e _ o .
upper limit upper limit
276 (114n) | 532 (214n) | Zone 2 upper limit Zone 1.u?per limit to Zone 3 Input ra.ng.e - o .
upper limit upper limit
277 (1154) | 533 (2154) | Zone 3 upper limit Zone 2.ur.)per limit to Zone 4 Input ra.ng.e _ o _
upper limit upper limit
278 (116H) | 534 (2164) | Zone 4 upper limit Zone 3'u9per limit to Zone 5 Input ra'ng'e - o .
upper limit upper limit
279 (117+) | 535 (2174) | Zone 5 upper limit Zone 4Iur.)per limit to Zone 6 Input ra.ng.e _ o _
upper limit upper limit
280 (118H) | 536 (218H) | Zone 6 upper limit Zone 5'u;')per limit to Zone 7 Input ra'ng'e - o .
upper limit upper limit
281 (119H) | 537 (2194) | Zone 7 upper limit Zone 6.u;.)per limit to Input range | Input ra.ng.e _ o .
upper limit upper limit
Thermocouple 1 to full-scale
. (c) (X0.1°C) !
Proportional band (P) - Section
282 (11AH) [ 538 (21AH) setting Micro voltage 1 to 10000 100 — O — 3567
(mV), voltage
(X0.1%)
Zone 1 (V), current (mA)
283 (11BH) | 539 (21BH) Integral time (1) 0 to 32767 (X0.1s) 400 — O —
284 (11CH) | 540 (21CH) Derivative time (D) 0 to 32767 (X0.1s) 100 — O —
285 (11DH) | 541 (21DH) Control response 0: Slow, 1: Normal, 2: Fast 0 — | o —
parameter
Thermocouple 1 to full-scale
Proportional band (P) (©) (X017C)
286 (11EH) | 542 (21EH) setting Micro voltage 1 t0 10000 100 — O —
(mV), voltage
(X0.1%)
Zone 2 (V), current (mA)
287 (11FH) | 543 (21FH) Integral time (1) 0 to 32767 (<0.1s) 400 — O —
288 (120H) | 544 (220H) Derivative time (D) 0 to 32767 (X0.1s) 100 — O —
289 (121H) | 545 (221H) Control response 0: Slow, 1: Normal, 2: Fast 0 — | o —
parameter

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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Write condition™

Address
(decimal (hexadecimal)) Item Range Default Aways Sr:(t)ti’ns Disabled Reference
CH1 CH2
Thermocouple 1 to full-scale
Proportional band (P) () (xX017C)
290 (122H) | 546 (222H) setting ?::f;;) :2:::92 v 1 to 10000 100 — @] _
 VORgE V) | (% 0.1%)
Zone 3 current (mA)
291 (123H) | 547 (223H) Integral time (1) 0 to 32767 (X0.1s) 400 — O —
292 (124H) | 548 (224H) Derivative time (D) 0 to 32767 (X 0.1s) 100 — O —
293 (125H) | 549 (225) g:r’::;{:fpme 0: Slow, 1: Normal, 2: Fast 0 — o _
Thermocouple 1 to full-scale
Proportional band (P) (©) (xX017C)
294 (126H) | 550 (226H) setting l\:j]c\:/ro vz:::gz y 116 10000 100 — @) _
(mV), voltage (V), | 4 1)
Zone 4 current (mA)
295 (127H) | 551 (227H) Integral time (I) 0 to 32767 (X0.1s) 400 — @) —
296 (128H) | 552 (228H) Derivative time (D) 0to 32767 (X 0.1s) 100 — @) —
297 (129H) | 553 (2291) s;’r’;tr:’;{:fpmse 0: Slow, 1: Normal, 2: Fast 0 _ o _
o 1 to full-scale
. ot bang (0 Thermocouple ("C) (X0.1°C)
298 (12AH) | 554 (22AH) roportional band (P) I = iage (mVv). 100 | — 0 —
setting voltage (V), current 1 t0 10000
9e (V). (X0.1%)
Zone 5 (mA)
299 (12BH) | 555 (22BH) Integral time (1) 0 to 32767 (X 0.1s) 400 — O —
300 (12CH) | 556 (22CH) Derivative time (D) 0 to 32767 (X 0.1s) 100 — O —
301 (12DH) | 557 (22DH) Control response 0: Slow, 1: Normal, 2: Fast o | — | o _ _
parameter Section
o 1 to full-scale 3.5.67
Proportional band (P) Thermocouple (9 (xX017C)
302 (12EH) | 558 (22EH) setting Mi;m vol\t/age (mV)t, 110 10000 100 — O —
voltage (V), curren (X0.1%)
Zone 6 (mA)
303 (12FH) | 559 (22FH) Integral time (1) 0 to 32767 (X0.1s) 400 — O —
304 (130H) | 560 (230H) Derivative time (D) 0 to 32767 (X0.1s) 100 — O —
305 (131H) | 561 (2311) g:r’::;{:fpme 0: Slow, 1: Normal, 2: Fast 0 _ o _
Thermocouple (°C) Tto full-scale
Proportional band (P) (X0.1C)
306 (132H) | 562 (232H) setting N(I)Iﬁ;O ;/o(l\t/e;g: (:e\:])t, 116 10000 100 — O _
voltage {V), cu (X0.1%)
Zone 7 (mA)
307 (133H) [ 563 (233H) Integral time (1) 0 to 32767 (X 0.1s) 400 — O —
308 (134H) [ 564 (234H) Derivative time (D) 0 to 32767 (X 0.1s) 100 — O —
309 (135H) | 565 (235H) s:r’:r:’;tfrspme 0: Slow, 1: Normal, 2: Fast o | — | o _
o 1 to full-scale
Proportional band (P) Thermocople (2 (X017C)
310 (136H) | 566 (236H) setting \Ii/(l)iﬁ;o \eltzl\t/e;g(ezlf:e\:])t, 11010000 100 — O —
9e &) (X0.1%)
Zone 8 (mA)
311 (137H) [ 567 (237H) Integral time (1) 0 to 32767 (X 0.1s) 400 — O —
312 (138H) | 568 (238H) Derivative time (D) 0 to 32767 (X 0.1s) 100 — O —
313 (139H) | 569 (239H) Control response 0: Slow, 1: Normal, 2: Fast 0 _ o _

parameter

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to

which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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Address Write condition™!
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
320 (140H) | 576 (240H) Final segment 1t0 16 16 — O —
321 (141H) | 577 (241H) Pattern link 0 to 3 (0: No link) 0 — @) —
322 (142H) | 578 (242H) lteration 1 to 999 times, 1000: Endless 1 — O —
X X X
323 (143H) | 579 (243H) Output time of pattern end (J><tc1>:1ﬁ10)00 (001s, x0.1s, x1s, 0 — O _
324 (144H) [ 580 (244H) Wait zone setting 0 to full-scale 0 —_ O —_
Set value(SV)
325 (145H) | 581 (245H) setting Input range 0 — O —
i X0.01s, X0.1s, X1
326 (146H) | 582 (246H) Segment 1 | Executing time 0><c1>:1ﬁ10)00( 0.01s, X0.1s, X1s, 0 — O _
327 (147n) | 583 (2471) ﬁone PID data | O to 8 (0: Specifies zones including 0 N o .
0. current set value)
Set value(SV)
328 (148H) | 584 (248H) setting Input range 0 — o —
X X X
320 (149H) |585 (249H) | | Segment2 | Executing time (Q‘;riﬁ]o)oo (7001, 018, s, | - | o _
330 (14AH) | 586 (24AH) ﬁone PID data | 0 to 8 (0: Specifies zones including 0 _ o _
o. current set value)
Set value(SV)
331 (14BH) | 587 (24BH) sefting Input range 0 — O —
X X X
332 (14CH) | 588 (24CH) | —| Segment 3 | Executing time OXto 39000 (X0.01s, 015, X1s, 0 — @) _
c 1min)
Q . . .
333 (14DH) | 589 (24Dk) -g ﬁone PID data | O to 8 (0: Specifies zones including 0 . o . Section
€ 0. current set value) 3.5.68
2 Set value(SV -
334 (14Ew) |590 (24EH) | B etvalue(SV) | \nput range 0 | o —
& setting
X X X
335 (14FH) | 591 (24FH) Segment 4 | Executing time ()><t(;:121())00( 0.01s, X0.1s, X1s, 0 — O _
336 (150H) | 592 (250H) ﬁone PID data | 0 to 8 (0: Specifies zones including 0 . o .
0. current set value)
Set value(SV)
337 (151H) [593 (251H) sefting Input range 0 — O —
X X X
338 (1521) |594 (2521) | | Segment5 | Executing time (i:‘;riﬁ]o)oo (70018, X018, X1s. | - | o _
339 (153+) | 595 (253H) ﬁone PID data | 0 to 8 (0: Specifies zones including 0 . o .
0. current set value)
Set value(SV)
340 (154H) | 596 (254H) setting Input range 0 — O —
X0.01s, X0.1s, X1
341 (155H) | 597 (255H) Segment 6 | Executing time Oxtc1>:1ﬁ10)00( 001s, 015, s, 0 — (@) —
342 (156H) | 598 (256H) ﬁone PID data | O to 8 (0: Specifies zones including 0 . o .
0. current set value)
Set value(SV)
343 (157H) | 599 (257H) sefting Input range 0 — O —
X X X
344 (158H) | 600 (258H) Segment 7 | Executing time it?;f:?)oo (x0.01s, X015, X1s, 0 — @) —
345 (159H) | 601 (259H) ﬁone PID data | 0 to 8 (0: Specifies zones including 0 _ o _
0. current set value)

(To the next page)
*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is
necessary to turn on Setting change command (YnB) to change the setting value.
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Write condition”™

Address
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
Set value(SV)
346 (15AH) | 602 (25AH) sefting Input range 0 O —
i X X X
347 (15BH) | 603 (25BH) Segment 8 :Ixecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 o .
ime X 1min)
348 (15CH) | 604 (25CH) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
349 (15DH) | 605 (25DH) sefting Input range 0 O —
i X X X
350 (15EH) | 606 (25EH) Segment 9 tITercutlng (;to 39000( 0.01s, X0.1s, X1s, 0 o .
ime 1min)
351 (15FH) | 607 (25FH) ione PID 0 to 8 (0: Specifies zones including 0 o _
ata No. current set value)
Set value(SV)
352 (160H) | 608 (260H) sefting Input range 0 O —
E ti t X0.01s, X0.1s, X1
353 (161H) | 609 (261H) Segment 10 .xecu ing 0 039000( 0.01s, X0.1s, s, 0 o _
time X 1min)
354 (162+) | 610 (262H) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
355 (163H) | 611 (263 H) sefting Input range 0 @) —
i X X X
356 (164+) | 612 (264H) | | Segment 11 fxewt'”g 01039000 (00Ts, 018, s | g o —
ime 1min)
357 (165H) | 613 (265 ) jone PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
- Set value(SV)
358 (166H) | 614 (266 H) g sefting Input range 0 O —
g Executing 0to 30000 (X0.01s, X0.1s, X1s, Section
359 (167H) | 615 (267H) £ Segment 12 time X 1min) 0 O - 3.5.68
g Zone PID 0 to 8 (0: Specifies zones including
360 (168+) | 616 (268H) | & data No. current set value) 0 O T
Set value(SV)
361 (169H) | 617 (269H) sefting Input range 0 O —
E ti t X0.01s, X0.1s, X1
362 (16AH) | 618 (26AH) Segment 13 t.xecu ing 0 039000( 0.01s, X0.1s, X1s, 0 o _
ime X 1min)
363 (16BH) | 619 (26BH) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
364 (16CH) | 620 (26CH) sefting Input range 0 @) —
i X X X
365 (16DH) | 621 (26DH) | | Segment 14 f"ecut'”g 01030000 (100Ts, 018, s | g o _
ime 1min)
366 (16EH) | 622 (26EH) jone PID 0 to 8 (0: Specifies zones including 0 o _
ata No. current set value)
Set value(SV)
367 (16FH) | 623 (26FH) sefting Input range 0 O —
E ti 0 to 30000 (<0.01s, X0.1s, X1
368 (170k) | 624 (270H) | | Segment 15 | X6 030000 (>0.01s, X015, s, 1 o _
time X 1min)
369 (1714) | 625 (271H) ione PID 0 to 8 (0: Specifies zones including 0 o N
ata No. current set value)
Set value(SV)
370 (172H) | 626 (272H) sefting Input range 0 O —
i X X X
371 (173w) | 627 (2734) Segment 16 :Ixecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 o N
ime X 1min)
372 (174+) | 628 (274+) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary

to turn on Setting change command (YnB) to change the setting value.
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Address Write condition”™
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
384 (180H) | 640 (280H) Final segment 11016 16 — @) —
385 (181H) | 641 (281H) Pattern link 0 to 3 (0: No link) 0 — O —
386 (182H) | 642 (282H) lteration 1 to 999 times, 1000: Endless 1 — O —
t X0.01s, X0.1s, X1
387 (183) | 643 (283+) | | Output time of pattern end Ox‘jni?no)oo‘ 001s, %015, x| - | o _
388 (184H) | 644 (284H) Wait zone setting 0 to full-scale 0 — O —
Set value(SV)
389 (185H) | 645 (285H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
300 (186H) | 646 (286H) Segment 1 .xecu ing 0 039000( 0.01s, X0.1s, s, 0 N o .
time X 1min)
391 (187+) | 647 (2874) Zone PID 0 to 8 (0: Specifies zones including 0 i o .
data No. current set value)
Set value(SV)
392 (188H) | 648 (288H) sefting Input range 0 — O —
i X X X
393 (189H) | 649 (289H) Segment 2 ITercutlng Oto 39000( 0.01s, X0.1s, X1s, 0 . o .
time X 1min)
394 (18AH) | 650 (28AH) Zone PID 0 to 8 (0: Specifies zones including 0 _ o _
data No. current set value)
Set value(SV)
395 (18BH) | 651 (28BH) sefting Input range 0 — O —
i X X X
396 (18CH) | 652 (28CH) | | Segment 3 IT:xecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 - o _
c time X 1min)
(9]
= Zone PID 0 to 8 (0: Specifi includi
397 (18Dw) | 653 (280K | & one o 8 (0: Specifies zones including 0 N o . Section
= data No. current set value) 3568
g Set value(SV -
398 (18EH) | 654 (28EH) | etvalue(SV) | | ot range 0 | o _
& setting
i X X X
399 (18FH) | 655 (28FH) Segment 4 ITIxecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 N o N
time X 1min)
400 (190H) | 656 (290H) Zone PID 0 to 8 (0: Specifies zones including 0 _ o .
data No. current set value)
Set value(SV)
401 (191H) | 657 (291H) sefting Input range 0 — O —
i X X X
402 (192+) | 658 (292+) Segment 5 ITercutlng Oto 39000( 0.01s, X0.1s, X1s, 0 _ o .
time X 1min)
Zone PID t : ifi includi
403 (193+) | 659 (293+) one 0 to 8 (0: Specifies zones including 0 N o N
data No. current set value)
Set value(SV)
404 (194H) | 660 (294H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
405 (195H) | 661 (295H) Segment 6 .xecu ing 0 039000( 0.01s, X0.1s, X1s, 0 _ o _
time X 1min)
406 (196+) | 662 (296H) Zone PID 0 to 8 (0: Specifies zones including 0 . o .
data No. current set value)
Set value(SV)
407 (197H) | 663 (297H) sefting Input range 0 — @] —
i X X X
408 (198H) | 664 (298H) Segment7 | EXecuing | 01030000(>0.01s, X01s, X1s, ) — 0 —
time X 1min)
409 (199H) | 665 (299H) Zone PID 0 to 8 (0: Specifies zones including 0 _ o _
data No. current set value)

(To the next page)
*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is
necessary to turn on Setting change command (YnB) to change the setting value.
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Write condition”™

Address
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
Set value(SV)
410 (19AH) | 666 (29AH) sefting Input range 0 O —
i X X X
411 (19BH) | 667 (29BH) Segment 8 :Ixecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 o N
ime X 1min)
412 (19CH) | 668 (29CH) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
413 (19DH) | 669 (29DH) sefting Input range 0 O —
i X X X
414 (19EH) | 670 (29EH) Segment 9 tITercutlng (;to 39000( 0.01s, X0.1s, X1s, 0 o .
ime 1min)
415 (19FH) | 671 (29FH) ione PID 0 to 8 (0: Specifies zones including 0 o _
ata No. current set value)
Set value(SV)
416 (1AOH) | 672 (2A0H) sefting Input range 0 O —
E ti t X0.01s, X0.1s, X1
417 (1A1H) | 673 (2A1H) Segment 10 .xecumg 0039000( 0.01s, X0.1s, X1s, 0 o _
time X 1min)
418 (1A2+) | 674 (2A2+) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
419 (1A3H) | 675 (2A3H) sefting Input range 0 @] —
i X X X
420 (1A41) | 676 (2A4r) | | Segment 11 fxewt'”g 01039000 (00Ts, 018, s | g o —
ime 1min)
421 (1A5H) | 677 (2A5H) jone PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
N Set value(SV)
422 (1A6H) | 678 (2A6H) g sefting Input range 0 O —
g Executing 0to 30000 (X0.01s, X0.1s, X1s, Section
423 (1A7H) | 679 (2ATH) £ Segment 12 time X 1min) 0 O - 3.5.68
g Zone PID 0 to 8 (0: Specifies zones including
424 (1A8H) | 680 (2A8H) | & data No. current set value) 0 O T
Set value(SV)
425 (1A9H) | 681 (2A9H) sefting Input range 0 O —
i X X X
426 (1AAH) | 682 (2AAH) Segment 13 tITercutlng Oto 39000( 0.01s, X0.1s, X1s, 0 o _
ime X 1min)
427 (1ABH) | 683 (2ABH) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)
Set value(SV)
428 (1ACH) | 684 (2ACH) sefting Input range 0 @] —
i X X X
429 (1ADH) | 685 (2ADH) | | Segment 14 f"ecut'”g 01030000 (100Ts, 018, s | g o _
ime 1min)
430 (1AEH) | 686 (2AEH) jone PID 0 to 8 (0: Specifies zones including 0 o _
ata No. current set value)
Set value(SV)
431 (1AFH) | 687 (2AFH) sefting Input range 0 O —
E ti 0 to 30000 (<0.01s, X0.1s, X1
432 (1BOH) | 688 (2BOH) | | Segment 15 | =49 030000 (>0.01s, X015, s, 1 o) -
time X 1min)
433 (1B1H) | 689 (2B1H) ione PID 0 to 8 (0: Specifies zones including 0 o N
ata No. current set value)
Set value(SV)
434 (1B2H) | 690 (2B2H) sefting Input range 0 O —
i X X X
435 (1B3+) | 691 (2B3H) Segment 16 :Ixecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 o N
ime X 1min)
436 (1B4+) | 692 (2B4+) ione PID 0 to 8 (0: Specifies zones including 0 o .
ata No. current set value)

(To the next page)

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary

to turn on Setting change command (YnB) to change the setting value.
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Address Write condition”™
decimal (hexadecimal i
(decimal (hexadecimal)) Item Range Default Always Setting Disabled Reference
CH1 CH2 mode
448 (1C0OH) | 704 (2COH) Final segment 11016 16 — @) —
449 (1C1H) | 705 (2C1H) Pattern link 0 to 3 (0: No link) 0 — O —
450 (1C2H) | 706 (2C2H) lteration 1 to 999 times, 1000: Endless 1 — O —
X X X
451 (1C3H) | 707 (2C3H) Output time of pattern end it?n?;?no)oo (>0.01s, 015, >1s, 0 — @) —
452 (1C4H) | 708 (2C4H) Wait zone setting 0 to full-scale 0 — O —
Set value(SV)
453 (1C5H) | 709 (2C5H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
454 (1C6H) | 710 (2C6H) Segment 1 .xecu ing 0 039000( 0.01s, X0.1s, s, 0 N o .
time X 1min)
455 (1C7H) | 711 2C7H) Zone PID 0 to 8 (0: Specifies zones including 0 i o .
data No. current set value)
Set value(SV)
456 (1C8H) | 712 (2C8H) sefting Input range 0 — O —
i X X X
457 (1C9H) | 713 (2Com) Segment 2 ITercutlng Oto 39000( 0.01s, X0.1s, X1s, 0 . o .
time X 1min)
458 (1CAH) | 714 (2CAH) Zone PID 0 to 8 (0: Specifies zones including 0 _ o _
data No. current set value)
Set value(SV)
459 (1CBH) | 715 (2CBH) sefting Input range 0 — O —
i X X X
460 (1CCH) | 716 2cCH) | | segment3 IT:xecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 _ o _
c time X 1min)
Q
= Zone PID 0 to 8 (0: Specifi includi
461 (1CDH) | 717 (2cDn) | & one o 8 (0: Specifies zones including 0 N o . Section
= data No. current set value) 3568
g Set value(SV -
462 (1CEH) | 718 (2CEH) | B etvalue(SV) || o it range 0 — | o _
& setting
i X X X
463 (1CFH) | 719 (2CF) Segment 4 ITIxecutlng Oto 39000( 0.01s, X0.1s, X1s, 0 N o N
time X 1min)
464 (1DOH) | 720 (2D0H) Zone PID 0 to 8 (0: Specifies zones including 0 _ o .
data No. current set value)
Set value(SV)
465 (1D1H) | 721 (2D1H) sefting Input range 0 — O —
i X X X
466 (1D2+) | 722 (2D2+) Segment 5 ITercutlng Oto 39000( 0.01s, X0.1s, X1s, 0 _ o .
time X 1min)
Zone PID t : ifi includi
467 (1D3H) | 723 (2D3H) one 0 to 8 (0: Specifies zones including 0 N o N
data No. current set value)
Set value(SV)
468 (1D4H) | 724 (2D4H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
469 (1D5H) | 725 (2D5H) Segment 6 .xecu ing 0 039000( 0.01s, X0.1s, s, 0 _ o _
time X 1min)
470 (1D6H) | 726 (2D6H) Zone PID 0 to 8 (0: Specifies zones including 0 . o .
data No. current set value)
Set value(SV)
471 (1D7H) | 727 (2D7H) sefting Input range 0 — @] —
i X X X
472 (1D8H) | 728 (2D8H) Segment7 | EXecuing | 01030000(>0.01s, X01s, X1s, ) — 0 —
time X 1min)
473 (1D9H) | 729 (2D9H) Zone PID 0 to 8 (0: Specifies zones including 0 _ o _
data No. current set value)

(To the next page)
*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is
necessary to turn on Setting change command (YnB) to change the setting value.
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Address Write condition”!
decimal (hexadecimal i
(decimal (hexadecimal)) Iltem Range Default Aways Sr:g;lg Disabled Reference
CH1 CH2
Set value(SV
474 (1DAH) | 730 (2DAH) S:tti‘ézue( ) | Input rangs 0 — o _
E ti t X0.01s, X0.1s, X1
475 (1DBH) | 731 (2DBH) Segment 8 t.xecu ing 0 039000( 0.01s, X0.1s, X1s, 0 _ o _
ime X 1min)
476 (1DCH) | 732 (2DCH) ione PID 0 to 8 (0: Specifies zones including 0 . o .
ata No. current set value)
Set value(SV
477 (1DDH) | 733 (2DDH) s:m:;“e( ) | Input range 0 — | o _
i X X X
478 (1DEH) | 734 (2DEH) | | Segment9 fxewt'”g 01039000 (100Ts, 018, s | g - | o _
ime 1min)
479 (1DFH) | 735 (2DFH) jone PID 0 to 8 (0: Specifies zones including 0 _ o _
ata No. current set value)
Set value(SV)
480 (1EOH) | 736 (2E0H) setting Input range 0 — O —
E. ti 0 to 30000 ( <0.01s, X0.1s, X1
481 (1E1H) | 737 (2E1H) | | Segment 10 | 249 030000 (0.01s, %01s, > 1s, | — o) -
time X 1min)
482 (1E2+) | 738 (2E2+) ione PID 0 to 8 (0: Specifies zones including 0 N o N
ata No. current set value)
Set value(SV)
483 (1E3H) | 739 (2E3H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
484 (1E4) | 740 (2E4n) | | Segment 1 | DXeouind 010 SH0 (00T 0 4e, s | g ) o ~
ime X 1min)
485 (1E5H) | 741 (2E5H) ione PID 0 to 8 (0: Specifies zones including 0 i o .
ata No. current set value)
« Set value(SV)
486 (1E6H) | 742 (2E6H) g sefting Input range 0 — O —
g E. ti 0 to 30000 (<X0.01s, X0.1s, X1s, Secti
487 (1ETw) | 743 (2E7w) | g Segment 12 | Foo ><(1)min) (0018 %01e He ) - © — 2566
E 0.
g’ Zone PID 0 to 8 (0: Specifies zones including
488 (1E8H) | 744 (2E8H) | & data No. current set value) 0 — © —
Set value(SV)
489 (1E9H) | 745 (2E9H) sefting Input range 0 — O —
E. ti 0 to 30000 ( X0.01s, X0.1s, X1
490 (1EAH) | 746 (2EAH) | | Segment 13 | e 030000 (0.01s, x01s, X1s. | — o) -
time X 1min)
491 (1EBH) | 747 (2EBH) ione PID 0 to 8 (0: Specifies zones including 0 . o .
ata No. current set value)
Set value(SV)
492 (1ECH) | 748 (2ECH) sefting Input range 0 — O —
i X X X
493 (1EDH) | 749 (2EDH) | | Segment 14 fxewt'”g 01039000 (00Ts, 018, s | g - | o —
ime 1min)
494 (1EEH) | 750 (2EEH) ione PID 0 to 8 (0: Specifies zones including 0 _ o .
ata No. current set value)
Set value(SV)
495 (1EFH) | 751 (2EFH) sefting Input range 0 — O —
E. ti 0 to 30000 ( <0.01s, X0.1s, X1
496 (1FOH) | 752 (2FOH) Segment 15 | Fe9 D0 (>001s, X015, X1s, |, — o) -
ime 1min)
497 (1F1H) | 753 (2F1H) ione PID 0 to 8 (0: Specifies zones including 0 N o N
ata No. current set value)
Set value(SV)
498 (1F2H) | 754 (2F2H) sefting Input range 0 — O —
E ti t X0.01s, X0.1s, X1
499 (1F3w) | 755 (2F3H) Segment 16 t.xecu ing 0 039000( 0.01s, X0.1s, X1s, 0 _ o _
ime X 1min)
500 (1F4H) | 756 (2F4H) ione PID 0 to 8 (0: Specifies zones including 0 . o .
ata No. current set value)
Set value at program control start Section
501 (1F5H) | 757 (2F5H) (SV_PCS) setting Input range 0 — O — 3560

*1: Reading data is always available regardless of the write conditions. The setting value of the item to
which "Setting mode" is given as the condition for writing data can be changed only in the setting mode.
Note that changing the value in the operation mode causes a write data error. In addition, it is necessary
to turn on Setting change command (YnB) to change the setting value.
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3.5.2 Error code (buffer memory address 0: Un\G0)

An error code is stored when an error occurs in the Q62HLC.
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 to b4 b3 to b0

(T TTTI T[T
LvErrorcode

> Error cause

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

(2) The following operations are performed at error occurrence.
* Error code is stored (refer to Section 8.1).
When a write data error occurs, the buffer memory address is stored in the
error cause part.
When an auto tuning error completion or a hardware failure occurs, the factor
code is stored in the error cause part.
* Error flag (Xn2) is turned 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) For the error clear method, refer to Section 8.1.
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3.5.3 Alert definition (buffer memory address 5, 6: Un\G5, Un\G6)

(1) When the cause of the alert is removed, the bit is set to "0".
The bit corresponding to the alert detected on the channel is set to 1. When the
cause of the alert is removed, the bit is set to 0.

Bit number Definition
b0 PV rose above the up scale of the preset input range.
b1 PV fell below the down scale 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 an alert is detected during control, the control is continued. Output does
not turn off.

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

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

(2) Measurement range is from the down scale™ to the up scale™ of input range.
When the measured value exceeds the up scale or the down scale, then the
value of the up scale or the down scale is stored.

*1: Input range lower limit value — (full-scale x 5%)
*2: Input range upper limit value + (full-scale x 5%)

(3) For values to be stored for each input range, refer to Section 3.1.1 (1).
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3.5.5 Manipulated value (MV) (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 stored value differs depending on the control mode. For control modes, refer
to Control mode monitor (buffer memory address: 30) and Control mode (buffer
memory address: 50, 82) (Section 3.5.9 and 3.5.23).

The following explains the value to be stored for each control mode.

(a) Normal control mode, manual control mode 1, and program control mode
The value to be stored is in the range of -50 to 1050 (-0.5 to 105.0%). The
manipulated value (MV) is the rate (%) against the full scale (16mA) of the
output range (4 to 20mA). The output value is 4mA for 0%, 12mA for 50%, or
20mA for 100%.

(b) Manual control mode 2
The value to be stored is in the range of 0 to 4000. The manipulated value
(MV) is the digital output value corresponds to the output range (4 to 20mA).
The output value is 4mA for 0, 12mA for 2000, or 20mA for 4000.

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 the approach band.

(2) When the measured value (PV) is within the approach band, the flag is set to 1.
If Approach soak time setting (buffer memory address: 168) is set, the flag is
set to 1 when the measured value (PV) stays within the approach band only for
the set period of time.

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

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

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 the Q62HLC is stored.
The value to be stored is in the range of -20 to 100 (-20 to 100°C).
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(1) After a control mode shift is completed, the value corresponds to the new
control mode is stored.
A value of a control mode consists of 4-bit data for each channel, and the data
are stored in the lower 8 bits. The value of channel 1 is stored in bit 0 to 3, and

the value of channel 2 is stored in bit4 to 7.
b15 ~ b8 b7 ~ b4 b3 ~ bO

(== L[ L]

Lcm value

» CH2 value
(2) The following lists the values to be stored.
Control mode Stored value
Normal control mode 0
Manual control mode 1 1
Program control mode 2
Manual control mode 2 3

(3) Set the 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 PID constant read/write completion flag from FeERAM (buffer memory address 31:
Un\G31)

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

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

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

Buff
address 62 0K P ! X0 AN >§\0
ON ) M
Buff
QI—Q L
ON ‘
Buffer mem.ory OFF k‘ \“\
address 31:b8 ‘\

Read completion Read failure Read completion

The read failure flag (b8, b9) turns off when data of the corresponding channel is
successfully read.
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(3) The following chart shows the on/off timings of this flag relative to Automatic
backup setting after auto tuning of PID constants (buffer memory address: 63,

ON

Xn4 OL,—\

95). (For channel 1)

A

Buffer memory
address 63 0 ><1

X0

X

Buffer memory
address 31:b4 _OFF

Buffer memory
address 31:b12 OFF

ON

Auto tuning completion
(Write failure)

|

Auto tuning completion
(Write completion)

The automatic backup completion status can be checked by checking this flag

upon completion of auto tuning.

The write failure flag (b12, b13) turns off when data of the corresponding channel

is successfully written.

After checking the write flag, always set 0 (OFF) to 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 constants are stored, 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 lists the types of input sensor connectable to the
Q62HLC and their setting ranges.

Input Input range Setting value
K -200 to 1372°C 0 (default)

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

oRel 0 o 2300°C 9

0 to 10mV 10

Micro voltage 010 100mV 1
-10 to 10mV 12
-100 to 100mV 13
0to 1V 14
1to 5V 15
0 to 5V 16
Voltage 0to 10V 17
-1to 1V 18
-5to 5V 19
-10 to 10V 20

Current 4 to 20mA 21
0 to 20mA 22

(2) Set the input range in the setting mode (Yn1: OFF).
To enable the setting value after change, turn on Setting change command

(YnB).

(3) For about five seconds after the input range setting is changed, 0 is set to
Measured value (PV) (buffer memory address: 9, 10), and then the control is
resumed.
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After the input range setting is changed, the setting ranges of the following
items will change accordingly. As a result, the previous setting value may
become out of the setting range and a write data error may be detected.
Before changing the input range, set the values of the following items within the
expected setting range after change.
« 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 setting limiter (buffer memory address: 55, 87)
* Lower 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™
* Set value at program control start (SV_PCS) setting (buffer memory address:
501, 757)
*1: Set values to the buffer memory addresses: 282 to 313, 538 to 569 (refer
to Section 3.5.1).
*2: Set values to the buffer memory addresses: 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) A mode when the PID operation is stopped by Forced PID control stop
command (YnC, YnD) is set.

The default is set to "Monitor".

(2) The following table describes the setting modes and operations of each mode.

Operation
. Setting Measured
Seting mode value op:rlall::ion value judpg\;lﬁwrctant
judgment
Stop 0 X X X
Monitor 1 > o) > O: Executed
Alert 2 X O O X: Not executed

Note that the operation differs depending on the unused channel setting,
setting/operation mode status, PID continuation flag, forced PID control stop
command, and control output setting at CPU stop error (refer to Section 3.2.19).

(a) Measured value judgment: Checks if the measured value is within the input
range.
(b) Alert judgment: Checks if there is any alert (1 to 4).

POINT

The default is set to "Monitor".

Because of this, if no temperature sensor is connected to a channel, a sensor input
disconnection occurs and the ALM LED flashes.

Set "1 (unused)" to Unused channel setting (buffer memory address: 61, 93) for
such channel.

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

(1) The set value of PID operation is set. The default is set to 0.

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

Set a value that satisfies the following condition in Upper/lower setting limiter
(buffer memory address: 55, 56, 87, 88):
* Lower setting limiter < Set value (SV) setting < Upper setting limiter

(3) If a value out of the setting range is set, a write error occurs. Then Error flag
(Xn2) turns on and the error code 4 is stored to Error code (buffer memory
address: 0).
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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) The proportional band (P), integral time (I), and derivative time (D) for performing
PID operation in normal control mode are set.

(2) For thermocouple input, set the proportional band (P) with temperature. For
micro voltage, voltage and current, set with % for full-scale.

(3) Set the proportional band (P), integral time (I), and derivative time (D) within the
following ranges.

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

Address .
Item chi chH2 Default Setting range
Thermocouple 1 to full scale
Proportional 35 67 100 P (x0.1°C)

band (P) setting Micro voltage, 1 to 10000
voltage, current (0.1 to 1000.0%)

Integral time (1) 36 68 400 0to 32767 (0.0 to 3276.7s)

De”"e;g")e time | 57 69 | 100 0 to 32767 (0.0 to 3276.7s)
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POINT

Proportional band (P) is the variation width of deviation (E), required to change the
manipulated value (MV) from 0% to 100%.
With the proportional action, the relationship between the changes in the deviation
(E) and manipulated value (MV) can be expressed in the following formula:
MV=Kp - E (Kp: proportional gain)
From the formula above, the proportional band (P) is directed as shown below.
1

P= K_p =100
Widening the proportional band (P) leads to the reduction of the proportional gain
(Kp). Thus, this reduces the changes in the manipulated value (MV) corresponding
to the changes in the deviation (E).
Narrowing the proportional band (P) leads to the increase of the proportional gain
(Kp). Thus, this increases the changes in manipulated value (MV) corresponding to

the changes in the deviation (E).

[Proportional band in the reverse action]

Manipulated value

(N‘I‘V) Deviation
E)
100% gy, IR S A A
Manipulated | _____
value to
deviation
0% . Measured value
A Y — (PV)

Current Set value
measured  (SV)
value

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

(1) Set the conditions to turn alerts 1 to 4 on, before setting the alert set values.
The alert mode used in the alerts 1 to 4 is set in Alert 1 to 4 mode setting (buffer
memory address: 192 to 195, 208 to 211).

Before setting this buffer memory address value, refer to Section 3.2.10.

1) Input alert (upper limit input alert, lower limit input alert)
Alert set value ¢ * » measured value (PV)
2) Deviation alert (upper limit deviation alert, lower limit deviation alert)
Alert set value ¢ « * deviation [measured value (PV) - set value (SV)]
3) Deviation alert (upper/lower limit deviation alert, within-range alert)
Alert set value ¢ « « absolute value of deviation [measured value (PV)
- set value (SV)]"
*1: A value less than 0 cannot be set to the alert set value 1 to 4.

(2) Set the alert set value 1 to 4 for the following buffer memory.

Buffer memory address (decimal)
Channel No.
Alert 1 Alert 2 Alert 3 Alert 4
1 38 39 40 41
2 70 71 72 73

Set the value within the digital value corresponding to the input sensor used,
referring to Section 3.1.1 (1).

(3) If a value out of the setting range is set or a value other than 0 is set when the
alert is set to be unused (Alert mode setting: 0), a write error occurs. Then Error
flag (Xn2) turns on and the error code 4 is stored to Error code (buffer memory
address: 0).

3.5.16 Upper/lower output limiter
(buffer memory address 42, 43, 74, 75: Un\G42, Un\G43, Un\G74, Un\G75)

(1) The upper and lower limits of the manipulated value (MV) that is actually output
to an external device is set.

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

(3) When output is off (PID control stop), the current value output from the Q62HLC
depends on the lower output limiter value.

Setting value Current value
1 to upper output limiter value 4mA
-50t0 0 3.2 to 4mA (depending on setting value)
-32768 to -51 Near OmA
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3.5.17 Output variation limiter (buffer memory address 44, 76: Un\G44, Un\G76)

(1) A sudden change in the manipulated value is controlled by setting this value.

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

A

Mainpulated value (MV)2

Output variation limiter

Mainpulated value (MV)1

T ; >t
i i1sec.

—

(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) The default is set to 0. With the default setting, a sudden change cannot be
controlled.

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

(1) A sensor compensation value is set. The value is used when there is an error
between the measured value and the actual measured value due to
measurement conditions (refer to Section 3.2.5).

(2) For thermocouple input, the setting range is -5000 to 5000 (-500.0 to 500.0 °C).
For micro voltage, voltage, and current input, the setting range is -5000 to 5000
(-50.00 to 50.00 %) for full-scale of the set input range.



3 SPECIFICATIONS

MELSEC-Q

3.5.19 AT differential gap (buffer memory address 46, 78: Un\G46, Un\G78)

(1) The waiting time required from the output on/off status change to the next status
change during auto tuning is set.

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

(3) The target 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) f-——--— K- N\ e N

Output 4 \4 \3‘5___* \4!;

\\L AT difference gap j/

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

(1) The waiting time required for the output on/off status being changed after the
measured value (PV) has passed the set value (SV) during auto tuning is set.

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

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

Measured value A

Measured value
& (PV)
Set value (SV) - frmmmmmmmeeee

Vi

Output %3 i?
I L
\£ 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
measured value (PV) is input in a pulse format.

A
Measured value

Measured value | 3

(2) The time required for 63.3% of the measured value (PV) to change is set.
When 0 is set, the primary delay digital filter turns off.

v
—_

v
—_

Measured value 1
(PV)

Control PV valueA

63.3%

>t

Primary delay digital filter setting

A AU
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3.5.22 Control response parameter (buffer memory address 49, 81: Un\G49, Un\G81)

(1) The response level to the PID control set value (SV) change is set.
(a) Slow :SetO.

Set this level to suppress the overshooting caused by the set value
change.

Note that this will increase the settling time.

(b) Normal: Set 1.
Set this level to obtain intermediate characteristics between "Fast"
and "Slow".

(c) Fast :Set2.

Set this level to give a faster response to the set value change.
Note that overshoot increases.

Measured value (PV)
A

Fast

/ / Normal
Set value (SV) 2 P ------------oom oo /\/_\

Sy

Change

Slow

Set value (SV) 1

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

(1) A control mode (normal control mode, manual control mode, or program control
mode) is set.
* Normal control mode : Set 0.
The manipulated value calculated in PID
operations is used for control output.
The set value needs to be changed manually.
» Manual control mode 1 : Set 1.
The manipulated value written in MAN output
setting (buffer memory address: 51, 83) is used
for control output.™
* Program control mode : Set 2.
The control is performed changing the set value
automatically in accordance with the program
pattern. The manipulated value calculated in PID
operations is used for control output.
* Manual control mode 2 : Sets 3.
The manipulated value written in MAN output
setting (buffer memory address: 51, 83) is used
for control output.™
*1: The settings and setting ranges of MAN output setting differ between the
manual control mode 1 and 2 (refer to Section 3.5.24).

(2) The mode switching completion can be checked with 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 MAN output
setting (buffer memory address: 51, 83) to prevent a sudden change of the
manipulated value. (Bumpless switching)

After the mode is switched, the value of Control mode monitor (buffer memory
address: 30) is updated.

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

(4) Select "Normal control mode" at auto tuning execution.
If any 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) The manipulated value in manual control mode is set.

(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 settings and setting ranges of MAN output setting differ between the manual
control mode 1 and 2.

Mode Setting range Settings

Manual control o/ \*1 Set the manipulated value for
mode 1 -5010 1050 (-5.0 0 105.0%) manual control with %.

Set the analog output for using the
0 to 40002 simplified analog 1/O function with
digital value.

Manual control
mode 2

*1:-50 to 0 is output as 3.2 to 4mA, and 1000 to 1050 as 20 to 20.8mA. 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).

Measured value (PV)
A

Set value (SV) 2

Setting change rate limiter

Set value (SV) 1

v
—

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

Input Setting range
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) When the AT bias is set, the center point of auto tuning is shifted. (The shifted
point is called AT point.)

(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 control
target.

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

Measured value (PV)
A

Set value (SV) i
AT bias
AT point |- \-S NS\ S -

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

v
—_

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

(1) An action type (forward or reverse) is set for each channel.
 Forward action (cooling control): Set 0.
» Reverse action (heating control): Set 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) The upper and lower limits of the set value (SV) are set.

(2) Set a value within the input range specified for the input range.
Set the value so that the lower output limiter value becomes smaller than the
upper output limiter value.

Lower limit value Upper limit value

Input range lower limit Input range upper limit
A

SV setting range

(3) If the setting value is incorrect, a write error occurs, Error flag (Xn2) turns on, and
the error code is stored in Error code (buffer memory address: 0).

Error code Description
4 A value out of the setting range is set.
5 The lower setting limiter value is equal to or greater than the upper setting
limiter value.
REMARKS

Set values equal to or greater than Lower setting limiter (buffer memory address:
56, 88) and equal to or smaller than Upper setting limiter (buffer memory address:
55, 87) in the following buffer memory areas.

* Set value (SV) setting (buffer memory address: 34, 66)

* Set value (SV) settings for segment 1 to 16 of program pattern 1 to 3

» Set value at program control start (SV_PCS) setting (buffer memory

address: 501, 757)

If the value set does not satisfy the conditions above, a write error occurs. Then
Error flag (Xn2) turns on and the error code 4 is stored to Error code (buffer
memory address: 0). Note that a setting value in the buffer memory not used for
control also must satisfy the conditions above.

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

(1) The program control status (RUN or RESET) is set.
*RESET :SetO.

The program control stops. When control stops, only the
measured value judgment is performed. If the pattern end output
is being executed, the output is turned off.
* RUN : Set 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 the
mode is switched.

3-95 3-95
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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) Set a value longer than the time taken to vary the temperature 2°C (2°F) or that
of 0.2%.

(3) When auto tuning is performed, a value twice longer than the integral time is set
automatically as the loop disconnection detection judgment time.
However, if the loop disconnection detection judgment time is set to 0 before
auto tuning is performed, 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 normal operation of a sensor
and external operation device, check if the capacity of external device (such as
heater and cooling fan) is enough.

If not, set a time value 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 alert of loop disconnection detection, set the no alert area
(area where no loop disconnection will be detected) around the set value.

(2) The setting range is + full-scale.

Measured value (PV)
A

Loop disconnection detection
dead band setting

Set value (SV) pp——————No alert area

> Time
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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 : Set 0 (default).
*Unused :Set1.

(2) For the channels set as unused, the ALM LED will not flash even if a sensor is
not connected.

(3) When Default setting registration start command (Yn9) is turned on, the value
returns to a default value.
If there is any channel where the PID control is not performed or a sensor is not
connected, change the value and set the channel as unused.

3.5.33 PID constant read command from FeRAM
(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.

Address
Buffer memory address name ch Ch2
Proportional band (P) setting 35 67
Integral time (1) 36 68
Derivative time (D) 37 69
Loop disconnection detection judgment time 59 91

(2) This function is useful to use the initial setting of GX Configurator-TC and the
PID constants stored in FERAM together.
Using this function, the items set in the initial setting of GX Configurator-TC at
the Q62HLC startup can be changed afterwards.

(3) When this command is set to 1 (With command), do not change the setting value,
backup data in FeRAM, or perform default setting registration.

(4) To execute auto tuning, set 0 (Without command). If auto tuning is executed with
a setting value 1 (With command), auto tuning will not complete even if internal
processing of auto tuning completes and PID constants are stored. (Auto tuning
status flag (Xn4, Xn5) does not turn off.)
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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) This function backs up PID constants set at the completion of auto tuning
automatically in FeRAM.
When 1 is set and auto tuning is started, data in the following buffer memory
addresses are automatically backed up to FeERAM at the completion of auto

tuning.
Address
Buffer memory address name i ch2

Proportional band (P) setting 35 67
Integral time (1) 36 68
Derivative time (D) 37 69
!_oop dlscqnnectlon detection 59 91
udgment time

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

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

(3) While auto tuning is being executed with this function enabled, do not change
the setting value, backup data in FERAM, or perform default setting registration.

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

(1) A dead band for alerts is set. For details, refer to Section 3.2.10.
(2) For thermocouple input, the setting range is 0 to 1000 (0.0 to 100.0°C).

For micro voltage, voltage and current input, the setting range is 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) The sampling count for generating an alert is set.
When the value is set, the system is placed in alert status if the sampling count
remains within the alert range between when the measured value (PV) has fallen

within the alert range and when the sampling count reaches or exceeds the alert
delay count.

For details, refer to Section 3.2.10.

(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) The approach range is set. Set 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)

4

Completed range (+) [===== === =777 7== = T Tttt

Set value (SV) P> Approach range

Completed range (-) [=——————=—=—=——————————————————————--

> Time

(2) For thermocouple input, the setting range is 1 to 100 (0.1 to 10.0°C).
For micro voltage, voltage and current input, the setting range is 1 to 100 (0.1 to
10.0%) for full-scale of the input range.

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

(1) A delay time (between when a set value is reached and when Approach flag
(buffer memory address: 17, 18) turns on) is set.

(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) The operation status when Setting/operation mode command (Yn1) turns off is

set.
« Stop : Set 0 (default).
» Continue 1 Set 1.

(2) For the control status by the on/off status of the PID continuation flag, Refer to
Section 3.2.19.

3.5.40 Cascade ON/OFF (buffer memory address 176: Un\G176)
(1) The cascade control status (on/off) is set.
» Cascade OFF : Set O (default).
* Cascade ON : Set 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) X 600 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 the setting value of Cascade ON/OFF (buffer memory address: 176) is 0,
0 is stored in this area.

3-100 3-100
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3.5.44 Alert 1 to 4 mode setting

(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.
To activate the change, turn on Setting change command (YnB).

(1) The alert mode is set.

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

(3) 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 lists the alert modes and setting 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 Ilmlt\:\?apitut alert with 7 — —
Lower limit input alert 2 Lower I|mltx18pitut 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.

3-101 3-101




3 SPECIFICATIONS

MELSEC-Q

3.5.46 Scaling range upper/lower limit value (buffer memory address 197, 198, 213, 214
Un\G197, Un\G198, Un\G213, Un\G214)

(1) The upper limit value and lower limit value of the scaling range is set.
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 lists the setting ranges.
* 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 0.

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

3.5.47 Scaling width upper/lower limit value

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

(1) The upper limit value and lower limit value of the scaling width is set.
(@) 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 lists the setting ranges.
» Thermocouple input :-32768 to 32767
* Micro voltage, voltage, current input : - (The setting is ignored.)

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

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

3-102 3-102
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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 O (default).
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 [ Hold command ON J [ Hold command OFF J

—————————————————————————————————————— eI Set value
- i
The program pauses during this period. |
‘ > 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 hold status can be checked in Hold status flag (buffer memory address: 262,
518).

(3) This command is enabled in 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).
The advancing operation is not performed.

* Advancing ON : Set 1.
The advancing operation is performed. The progress of
the program is advanced by one segment and the
program starts from the next segment.

Set value N
Execute
from here ‘
—> i
// ]
Fast- . !
forward e i i

/ ‘ Command advancing ON J

» Time

1
I
I
I
I
i
I
i
|
i
|
i
I
I
I
i
]
N

A

- Segment 2 i SegmentSW'w‘ 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 of the advancing operation can be checked in Advancing
completion flag (buffer memory address: 263, 519).

(3) This command is disabled when the program control is in the hold status.
3.5.50 SV tracking setting (buffer memory address 203, 219: Un\G203, Un\G219)
(1) Whether to use the SV tracking function or not is set.

* Disable SV tracking: Set 0 (default).
» Enable SV tracking: Set 1.
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3.5.51 Forced output command (buffer memory address 204, 220: Un\G204, Un\G220)

(1) This is the command to execute the forced output function.
* Forced output not commanded: Set 0 (default).
* Forced output commanded: Set 1. The forced output function is executed.

(2) The status of the forced output function can be checked in Forced output status
flag (buffer memory address: 266, 522).

(3) This command is enabled only when the bit 0 of the switch 3 is set to 1 (Enable)
in the intelligent function module switch setting.

3.5.52 Forced output manipulated value (MV) (buffer memory address 205, 221: Un\G205,
Un\G221)

(1) The manipulated value (MV) targeted for forced output is set when forced output
is executed in normal control mode, manual control mode 1, program control
mode, or manual control mode 2.

(2) The setting range is -200 to 4200. If values -32768 to -201 are set, the analog
output values become close to OmA.
For relationship of the setting value in this area, Manipulated value (MV) (buffer
memory address: 13, 14), and analog output value, refer to Section 3.2.16 (3).

(3) This setting is enabled only when the bit 0 of the switch 3 is set to 1 (Enable) in
the intelligent function module switch setting.

(4) Check that Forced output status flag (buffer memory address: 266, 522) is 1
(With forced output command) before writing data into this area.

3.5.53 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.

3.5.54 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 in Time scale
(buffer memory address: 274, 530) (refer to Section 3.5.66).
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3.5.55 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, execution times are updated at the pattern
end of the final program pattern.

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

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

(1) This is a flag to check the pattern end output status at the completion of the
program control of the final segment.
The pattern end output status at the completion of the program control of the
final segment can be checked.
« Pattern end output OFF: 0 is stored.
* During pattern end output: 1 is stored.

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

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

(2) This flag turns on (or becomes 1) at the completion of the program control.
When 1 (RESET) is set in Program control run/reset (buffer memory address: 57,
89), this flag turns off (or becomes 0).

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

(1) This is a flag to check the wait status of the program control.
+ Cancelling wait status: 0 is stored.
» Wait status: 1 is stored.

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

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

(2) This flag will be 1 when the program control is paused (when 1 is set in Hold
command (buffer memory address: 201, 217)).
* Cancel hold status: 0 is stored.
* In hold status: 1 is stored.
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3.5.60 Advancing completion flag (buffer memory address 263, 519: Un\G263, Un\G519)

(1) This is a flag to check if the advancing operation according to the setting in
Command advancing (buffer memory address: 202, 218) is completed in the
program control.

» Advancing operation uncompleted or no command: 0 is stored.
+ Advancing operation completed: 1 is stored.

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

(1) For program control, the program pattern No. in execution is stored.
When program control is in RUN, values are stored as follows.
* Pattern 1: 1 is stored.
« Pattern 2: 2 is stored.
* Pattern 3: 3 is stored.

When program control is in RESET, 0 (default value) is stored.

3.5.62 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.

When program control is in RESET, 0 (default value) is stored.
3.5.63 Forced output status flag (buffer memory address 266, 522: Un\G266, Un\G522)

(1) This is a flag to check the status of the forced output command.
* Forced output not commanded: 0 (default value) is stored.
* With forced output command: 1 is stored.

(2) Changing Forced output command (buffer memory address: 204, 220) from 1
(Forced output commanded) to 0 (Forced output not commanded) resets this
flag to 0.
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3.5.64 Execution pattern (buffer memory address 272, 528: Un\G272, Un\G528)

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on Setting change command (YnB).

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

(2) The following lists the setting values.
* Program pattern 1: Set 1 (default).
* Program pattern 2: Set 2.
* Program pattern 3: Set 3.

3.5.65 Start mode (buffer memory address 273, 529: Un\G273, Un\G529)

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on Setting change command (YnB).

(1) A starting method of the set value (SV) at program control start can be selected
from the following.
* Zero start: Set 0 (default).
* PV start 1 (time fixed): Set 1.
* PV start 2 (time shortened): Set 2.
* PV start 3 (time shortened/find type): Set 3.
+ SV start: Set 4.

For details on each starting method, refer to Section 3.2.12 (2).
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3.5.66 Time scale (buffer memory address 274, 530: Un\G274, Un\G530)

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on 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 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 lists the setting values.
* 0.01s: Set 0 (default).
+0.1s: Set 1.
*1s: Set 2.
* 1min: Set 3.

3.5.67 Zone setting (buffer memory address 275 to 313, 531 to 569:
Un\G275 to Un\G313, Un\G531 to Un\G569)

A zone used for the program control function is set.

The following three items (1) to (3) need to be set. For the buffer memory addresses
of each item, refer to Section 3.5.1. For details on the program control function, refer
to Section 3.2.12.

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on Setting change command (YnB).

(1) Zone 1 to 7 upper limit
(a) The upper limits of each zone is set to divide input range into zones.
(b) By using this setting, the input range can be divided into up to 8 zones.

(c) For the program control, the PID constants 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 constants and control
response parameters set for the zone.
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(d) The following lists the setting ranges.
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 the zone 1 — zone 2 — « « + — zone 8
allocating from the lower limit of the input range.

(Example) Thermocouple input

Zone 8
D 4= Zone 7 upper limit (1150°C)
Zone 7
- 4==  Zone 6 upper limit (1000°C)
Input range S 4= Zone 3 upper limit (700°C)
(0 to 1300°C) Zone 3
””””””””””””” 4= Zone 2 upper limit (450°C)
Zone 2
*********************** h Zone 1 upper limit (350°C)
Zone 1

POINT

* To divide a zone into four, set the upper limit values for the zone 1 to 3, and set
the upper limit value of the input range (default) for the zone 4 to 7.

» Upper/lower setting limiter (buffer memory address: 55, 56, 87, 88) does not give
any restriction on setting values in Zone 1 to 7 upper limit. Note, however, that a
write error occurs if a value out of the range is set. Then Error flag (Xn2) turns on

and the error code 4 is stored to Error code (buffer memory address: 0).

(2) Zone 1 to 8 PID constant setting
(a) The PID constants of proportional band (P), integral time (1), and derivative
time (D) corresponding to each zone are set.

(b) For details of the setting range, refer to Section 3.5.14.

(3) Zone 1 to 8 PID control response parameters
(a) The control response parameters corresponding to each zone are set.

(b) For details of the setting value, refer to Section 3.5.22.
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3.5.68 Program pattern (buffer memory address 320 to 500, 576 to 756: Un\G320 to
Un\G500, Un\G576 to Un\G756)

The program pattern used for the program control function is set.

There are three program patterns and the following eight items (1) to (8) need to be
set.

For the buffer memory addresses of each item, refer to Section 3.5.1.

For details on the program control function, refer to Section 3.2.12.

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on Setting change command (YnB).

(1) Program pattern final setting
(a) The final segment for the program pattern is set.
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 set a program pattern with 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
source is not performed.

*1: The same operation as the PV starting 1 of Section 3.5.65 "Start mode"

Example: When the program pattern 2 is specified according to the link
setting of the program pattern 1

Set value of
pattern end

A
Set value 1
(SV) Program pattern 1

Linking part

» Time

Execution pattern monitor
(Buffer memory address: 264, 520)
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(c) The following lists the setting ranges.
* No link: Set 0 (default).
* Patten 1: Set 1.
* Patten 2: Set 2.
* Patten 3: Set 3.

(d) The program pattern and segment No. in execution can be monitored in
Execution pattern monitor (buffer memory address: 264, 520) and Segment
monitor (buffer memory address: 256, 512).

(e) When a program pattern of the link source is set, the program pattern will be
repeated endlessly.

(3) Program pattern iteration
(a) The number of execution times (cycles) of the program control is set.
(b) If the value 2 or more is set, the Q62HLC executes the program pattern
repeatedly.
When the program pattern is executed repeatedly, 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

)= Time

(c) When the program pattern has been linked, all patterns are executed
repeatedly.
In this case, the number of execution times of the program pattern specified
in Execution pattern (buffer memory address: 272, 528) becomes valid.

(d) The pattern end output is performed only for the final execution.

(e) The current number of execution times of the program pattern can be
checked in Execution times monitor (buffer memory address: 258, 514).

(f) The setting range is 1 to 1000 (1 to 999 times, endless).
When 1000 is set, the program pattern will be repeated endlessly.
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(4) Pattern end output time of program pattern
(a) The time required for the pattern end output at the completion of the
program pattern is set.
The default value is 0.

(b) When the program pattern is completed, the Q62HLC holds 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
y_l

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 in Time scale (buffer memory address: 274, 530).

(e) When the program pattern has been linked, the program pattern setting
specified in Execution pattern (buffer memory address: 272, 528) becomes
valid.

(5) Wait zone setting of program pattern
(a) A zone for the program to stay in the operating segment is set. This setting
is useful when the measured value cannot reach the set value even after
the processing time set to the segment has passed.

(b) By setting the wait zone, the Q62HLC stops the progress of the program
control per segment, and stays in the segment without moving to the next
segment until the measured value reaches the range of the wait zone. (This
status is defined as wait status.)

Setvalue A
W [ Start of segment 2 ]

, | > Time
<« ‘-
Segment 1| i Segment 2 '
| ;
' Wait status '
Wait status flag 0 1 0

(Buffer memory address: 261, 517)
3-113 3-113




PECIFICATION
o Srecrcr o MELSEC-Q

(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 Command advancing (buffer memory address: 202, 218) is set to on in
wait status, this setting is cancelled, the advancing operation is performed,
and the control starts from the next segment.

(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 setting of the
executing program pattern is valid for the wait zone setting.

(9) The wait status can be checked in Wait status flag (buffer memory address:
261, 517).

(6) Segment set value (SV) setting
(a) The set value of the segment 1 to 16 is set.
The default value is 0.

(b) The setting range is within the input range.

Set a value that satisfies the following condition in Upper/lower setting

limiter (buffer memory address: 55, 56, 87, 88):

* Lower setting limiter < Set value (SV) setting of the segment n < Upper
setting limiter

(c) When the segment n is a number after the final segment, the set value (SV)
setting of the segment n is not used for control. Note, however, that the set
value (SV) setting of the segment n must satisfy the condition (b) even if not
used for control.

(d) If the value set does not satisfy the condition (b) or (c) when Setting change
command (YnB) is turned off and on, a write error occurs. Then Error flag
(Xn2) turns on and the error code 4 is stored to Error code (buffer memory
address: 0).

(7) Segment time scale
(a) The time scale (execution time) of the segment 1 to 16 is set.
The default value is 0.

(b) The time unit is set in Time scale (buffer memory address: 274, 530).
(c) The setting range is 0 to 30000.

(8) Segment Zone PID data No.
(a) The zone PID data used in the segment 1 to 16 is set.
The default value is 0.

(b) The setting range is O 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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3.5.69 Set value at program control start (SV_PCS) setting (buffer memory address: 501,
757: Un\G501, Un\G757)

This setting is available only in the setting mode. However, when the parameter
change in program control function is enabled, this setting can be changed in the
operation mode also. For details on the parameter change in program control
function, refer to Section 3.2.18.

To activate the change, turn on Setting change command (YnB).

(1) Use this area for the following.
To set the set value (SV) at the start of program control when:
+ SV start is set in Start mode (buffer memory address: 273, 529).
* PV start 3 (time shortened/find type) is set in Start mode (buffer memory
address: 273, 529), and no point matches the measured value (PV) at the
start of program control is found.

(2) The setting range is within the input range.
Set a value that satisfies the following condition in Upper/lower setting
limiter (buffer memory address: 55, 56, 87, 88):
* Lower setting limiter < Set value at program control start (SV_PCS) setting <
Upper setting limiter

The condition above must be also satisfied even if Start mode (buffer memory
address: 273, 529) is set to Zero start, PV start 1 (time fixed), or PV start 2
(time shortened).

If the value set does not satisfy the condition above, a write error occurs. Then

Error flag (Xn2) turns on and the error code 4 is stored to Error code (buffer
memory address: 0).
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4 PROCEDURES AND SETTINGS BEFORE SYSTEM 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 can cause failure
of the module.

(3) Prevent foreign matter such as dust or wire chips from entering the module. Such 4
foreign matter can cause a fire, failure, or malfunction.

(4) A protective film is attached to the top of the module to prevent foreign matter,
such as wire chips, from entering the module during wiring. Do not remove the film
during wiring.

Remove it for heat dissipation before system operation.

(5) Tighten the screws such as module fixing screws within the following ranges.
Undertightening can cause short circuit, failure, or malfunction.

Screw 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, while pressing the module mounting lever located in the
lower part of the module, fully insert the module fixing projection(s) into the hole(s)
in the base unit and press the module until it snaps into place.

Incorrect mounting may cause malfunction, failure or drop of the module.
When using the programmable controller in an environment of frequent vibrations,
fix the module with a screw.
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4.2 Procedures before Operation

Follow the instructions below to operate the Q62HLC.

Mounting a module
Mount the Q62HLC on the base unit.

Wiring
Connect cables to the Q62HLC.

Setting the intelligent function module switch
Set the switch using GX Developer
(refer to Section 4.5).

Use GX Configurator-TC?

Yes

Initial setting

values using the FROM/TO instructions.

Create a sequence program for writing initial

No

MELSEC-Q

Initial setting

Perform the initial setting using
GX Configurator-TC (refer to Section 5.4).

Programming

created program.

Create a program for PID control using the
FROM/TO instructions. After that, check the

Perform auto
refresh setting?

Auto refresh setting

Perform the auto refresh setting using
GX Configurator-TC (refer to Section 5.5).

y

Programming

Create a program for PID control without
using the FROM/TO instructions. After that,
check the created program.

A4

( 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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4.3 Part Names

This section explains the names of the Q62HLC parts.

R o R o
1) ZHLiguN AN 3) Qﬁ:HLF({:UN ALM
2) _> ERR. ERR.
|G . |C
2400 1 24V0C 1
Om 32 ’1 2
It o It
o e(F el F
s or—\>s
] |:: DB ;‘Z:; 6
B it
v (g 1\
i 0 e 0
b i A [y
c) 1 cJ 2 P
15 — 13
b =
N7 1 | 5
s 18 R ‘b
L 1 | 7
il m _l | 3
(E)j (F{E})J;
T =
&) 6) S|
[Without a cold junction temperature
compensation resistor]
No. Name Application
Indicates the operating status of the Q62HLC.
On: Operating normally.
R RUNLED Off: 5V power is off, watchdog timer error occurred, or changing
online module is allowed.
Indicates the error status of the Q62HLC.
On : Hardware failure (Includes the case of cold junction
temperature compensation resistor is not connected)
2) ERR.LED Flashing : Write data error occurring™
When auto tuning is abnormally completed
Off : Operating normally.
Indicates the alert status of the Q62HLC.
On : Alert occurring
Flashing : Measured value (PV) came out of measured
3) ALM LED temperature range.

Loop disconnection was detected.
Sensor is not connected™.
Off : Alert not occurring

Used for input to various sensors, current output, and external

4) Terminal block
power supply.

Cold junction

5) temperature Used when cold junction temperature compensation is made.
compensation resistor

6) FG terminal Terminals for frame ground

7) Serial number plate Indicates the serial No. of the Q62HLC.

*1: For details, check the error code (refer to Section 8.1).
*2: An alert 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 No. Signal name Description
24VDC+external power supply

1 24VDC+
for current output
2 24VDC- 24VDC- external power supply
for current output
3 OUT1 |+ CHA Current output+
4 | - Current output-
| + +
5 oUT2 CH2 Current output
6 | - Current output-
7 | + Current input+
8 TCHmV+ Thermocoulple/mlcro
voltage input+
9 IN1 V+ CH1 Voltage input+
10 TC-/mV- Thermocouple/mlcro
voltage input-
11 V-/I- Voltage/current input-
Cold junction temperature
12 CJ . .
compensation resistor
13 N2 | I+ CH2 | Current input+
14 CJ Cold Junctlon.tempe_rature
compensation resistor
15 V+ Voltage input+
IN2 CH2
17 V-/I- Voltage/current input-
18 TC-/mV- Thermocouple/mlcro
voltage input-
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4.4 Wiring
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This section describes 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)

()

Use separate cables with the AC control circuit and the 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 higher
harmonics, e.g. inverter load's main circuit.

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

Ground a shielded cable to the FG terminal of the programmable controller.
Note that it may be better to establish a ground on the external side depending on
the external noise conditions.

To ensure that this product maintains EMC and Low Voltage Directives, refer to
"COMPLIANCE WITH EMC AND LOW VOLTAGE DIRECTIVES" in this manual
and carry out wiring.
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4.4.2 External wiring
(1) Input
(a) Thermocouple input
Q62HLC

A/ *1 ] —
< >< (\J l/’ >< TC+/mV+ E g*é’
\J / TC-/mV- i *qé 5

1 B £

*1: Use a shielded compensating lead wire.

POINT

Use a compensating lead wire for a thermocouple cable. Otherwise, when there is
a distance between the cold junction temperature compensation resistor and the
end part of the thermocouple, the measured value (PV) may be abnormal due to
the ambient temperature difference.

Reference junction
l Thermocouple extension wire (OK) Q62HLC

Shielded cable (NG)

Cold junction I:
temperature

compensation
resistor L Terminal block

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

" B:Cold junction temperature
compensation resistor

> OC

(b) Micro voltage input
Signal supply Q62HLC

-100 to 100mVDC L *1 _
l> [/\) lﬂ) Y TC+/mV+ 3 e E
rE< Vi \é_ TC-/mV- i é) 5
*1: Use a shielded cable.
(c) Voltage input
Signal supply Q62HLC
-10 to 10VDC L, —
A Il
NE< v v V-I- = ES
1 |

*1: Use a shielded cable.
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(d) Current input
Q62HLC
Signal supply |
0 to 20mADC *1 —
g V+
> a A - 4%7 5|2 =
= o ©
NE< [\/J [\/J X V-Al- = £5
1 | =
*1: Use a shielded cable.
(2) Output
2HL
Control model s Q6 c
0 to 600Q L, 1,72 _
a N ,+ T =
b X U L)X , g2
\Vi \/ B €0
1

*1: Use a shielded cable.

*2: Separate the wiring of each channel between the control devices and
Q62HLC. If not, the current cannot be output correctly.

(3) External power supply

Q62HLC
= 24VDC+ 5 =
24VDC—E 2
24VDC- i =l
FG
REMARKS

For saving an installation space, when wiring to a FG terminal is difficult, install a FG
terminal L-shaped bracket.
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This section explains the intelligent function module switch settings.
Configure intelligent function module switch settings with 1/O assignment setting on GX

Developer.

Using intelligent function module switch settings, the Q62HLC output status can be set
when an error stop occurred in the programmable controller CPU.
For setting details, refer to Section 3.2.11.

(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
Output setting for CPU stop error
Switch 1 Holo : CLEAR
CHz2 ~ 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*2 b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[e[o[o[ofo[o]o]o[o]o[o]s]o[o] | |
Fixed to 0 t
b0: Forced output function setting
0: Disable
1: Enable
b1: Parameter change in program
control function setting
0: Disable
1: Enable
Switch 4 Use prohibited (fixed to 0)
Switch 5 Use prohibited (fixed to 0)

*1: The Q62HLC with production information (first five digits) of "10022" or later,
or the serial number (first five digits) of "10011" or later is compatible. (For the
checking method of production information and serial number, refer to

Section 2.3.)

When a Q62HLC incompatible with this setting is used, set 0.

*2: The Q62HLC with serial number (first five digits) of "13102" or later is
compatible. (For the checking method of serial number, refer to Section 2.3.)
When a Q62HLC incompatible with this setting is used, set 0.
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Start the settings with GX Developer I/O assignment setting window.

@ parameter setting E

FLC name | FLC system | FLC fie | FLCRAS |Device | Frogiam | Book e | SFC (10 sssignmen |

140 Bssignment(*)
Slat Tune Model name: Points | Starbr]

0 |PLC PLC S © Switch setting
1_[or-0) Intell ~ [GE2HLC 1Bpoints__v | 0000

2 [ = S Detailed seting
3 |2 ~ ~

4 |3 - -

[ < >

6 |50+ - -

7_[Ei ~ ~ -

Assigring the |/0 address is nol necessary as the CPL does  automalically.
Leaving ths setting biank wil not cause an ermor o accut

Base settingl*)

Base mods
Base model name | Power madel name | Estension cable | Siats F A
* buto
Main - C Detal
ExBasel -
ExtBase? -
Exi Based - 25kt Defaut |
Ev Based -
T = 12 5lat Defall
E o Baset -
Ex Base? -
€ E::g;m:;';‘%g‘g i Import Muliplz CPU Parameter | [ Read PLC data
Acknowledge K assignment | Muliple CPU setings | Defaul | Check | End | cancel |
Switch setting for /0 and intelligent function module E|

Input farmat -

Slot Tvpe Model name Gwitoh 1| Switoh 2| Switch 3] Switch 4] Switch & &
PLC PLC
or- Initeli QEZHLC

o0 |~ [ |en o Jea [ra = |2
=
2

o
E3
&=

10 (3631
11 10010

I
12 M-
13 [12(+12)
I
[

14 [13713)

End Cancel

REMARKS

(a) /0 assignment window

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 I/0 assignment

setting window to display the window at the 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.

Do 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

The following table lists the utility package functions.

Table 5.1 Utility Package (GX Configurator-TC) Function List

Function Description Reference
(1) Configure initial setting for Q62HLC in each channel.
Set the values of the items which require the initial setting.
*CH[J Input range *CH[J Derivative time (D)
*CH[J Sensor compensation value setting *CH[J Control response parameter
*CH[J Primary delay digital filter setting *CH[J Program control run/reset
+Cold junction temperature compensation *CH[J Execution pattern
mode setting *CH[J Start mode
*CH[J Unused channel setting *CH[J Time scale
*CH[J Upper setting limiter *CH[J Zone 1 to 7 upper limit
*CH[J Lower setting limiter *CH[J Zone 1 to 8 Proportional band (P)
*CH[J Setting change rate limiter setting
*CH[J Upper output limiter Integral time (1)
*CH[J Lower output limiter Derivative time (D)
*CH[J Output variation limiter Control response parameter
*CH[J Alert 1 to 4 mode setting *CH[J Program pattern 1to 3
*CH[J Alert set value 1to 4 Final segment
*Alert dead band setting Pattern link
+Alert delay count Iteration
Initial setting *CHJ Loop disconnection detection judgment Output time of pattern end Section 5.4
time Wait zone setting
*CH[J Loop disconnection detection dead Segment 1 to 16
band Set value (SV) setting
*CH[J Forward/reverse action setting Executing time
*CH[J Control mode Zone PID data No.
*Approach range setting *Cascade bias
*Approach soak time setting *Cascade gain
*CH[J Stop mode setting *CH[J Scaling range upper limit value
*PID continuation flag *CH[J Scaling range lower limit value
*CH[J AT bias *CH[J Scaling width upper limit value
*CH[J AT differential gap *CH[J Scaling width lower limit value
*CH[J AT additional lag
*CH[J Set value (SV) setting
*CH[J Proportional band (P) setting
*CH[J Integral time (1)
(2) The data set the initial setting are registered to the programmable controller CPU parameters,
and when the programmable controller CPU is set to the RUN mode, they are written
automatically to the Q62HLC.

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

Function Description Reference

(1) Set the Q62HLC buffer memory performed the auto refresh in each channel

*Error Code *CH[] Execution times monitor
*CH[J Measured value (PV) *CH[] Execution pattern monitor
*CH[J Manipulated value (MV) *CH[J Segment monitor
*CH[] Set value monitor *CH[] Segment remaining time
*CH[J Approach flag *CHLJ Zone PID monitor
*CH[J Alert definition *CH[] Wait status flag

Auto refresh setting *CH[] Alert set value 1 to 4 *CH[] Hold status flag Section 5.5
*CHII Set value (SV) setting «CHL] Advancing completion flag
*CH[J Proportional band (P) setting *CH[] Pattern end output flag
*CH[ Integral time (1) *CH[] End status flag
*CH[] Derivative time (D) *Cascade monitor
*CH[] Loop disconnection detection judgment *CH[] Scaling value

time

(2) The values stored in the Q62HLC buffer memory where the auto refresh setting was set 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.

The auto tuning function can be used.

Error code *X0D: CH2 Alert flag 5
*CH[J Measured value (PV) *Y01: Setting/operation mode command
*CHJ Manipulated value (MV) *Y02: Error reset command
*CH[J Set value monitor *Y04: CH1 Auto tuning start command
+Cold junction temperature measured value  <Y05: CH2 Auto tuning start command
*CH[J Approach flag *Y08: FeRAM backup start command
*CHJ Input range *Y09: Default setting registration start
*CH[J Sensor compensation value setting command
*CHJ Primary delay digital filter setting *YOB: Setting change command
*CHJ Unused channel setting *YOC: CH1 Forced PID control stop command
*CHJ PID constant read command from *YOD: CH2 Forced PID control stop command
FeRAM *CH[J Upper setting limiter
Monitor/test *CHJ PID constant read completion flag from <CH[J Lower setting limiter Section 5.6
FeRAM *CH[J Setting change rate limiter
*CH[J PID constant read failure completion *CH[J Upper output limiter
flag from FeERAM *CH[J Lower output limiter
+X00: Watchdog timer error flag *CH[J Output variation limiter
+X01: Setting/operation mode status *CH[J Alert definition
*X02: Error flag Measured value (PV) is above upper
+X03: Module ready flag limit of measurable range (up scale)
*X04:CH1 Auto tuning status Measured value (PV) is above lower
+X05:CH2 Auto tuning status limit of measurable range (down scale)
+X08: FeRAM write completion flag Alert1
+X09: Default value write completion flag Alert2
*X0A: FeRAM write failure flag Alert3
*X0B: Setting change completion flag Alert4
+X0C: CH1 Alert flag Loop disconnection warning
(To the next page)



5 UTILITY PACKAGE (GX Configurator-TC)

MELSEC-Q

(From the previous page)

Function Description Reference
*CH[J Alert 1 mode setting *CH[J Zone PID monitor
*CH[J Alert set value 1 *CH[J Wait status flag
*CH[J Alert 2 mode setting *CH[J Hold status flag
*CH[J Alert set value 2 *CH[J Advancing completion flag
*CH[J Alert 3 mode setting *CH[J Pattern end output flag
*CH[J Alert 3 set value *CH[J End status flag
*CH[J Alert 4 mode setting *Setting change command
*CH[J Alert 4 set value *CH[J Execution pattern
Alert dead band setting *CH[J Start mode
+Alert delay count *CH[J Time scale
*CH[J Loop disconnection detection judgment *CH[] Zone [} Upper limit
time Proportional band (P) setting
*CH[J Loop disconnection detection dead Integral time (1)
band Derivative time (D)
*CH[J Forward/reverse action setting Control response parameter
*CH[J Control mode *CH[J Program pattern(]
*CH[J Control mode monitor Final segment
*Approach range setting Pattern link
Monitor/test *Approach soak time setting Iteration Section 5.6

*CH[J Stop mode setting

*PID continuation flag

*Auto tuning

« Setting/operation mode status

« Setting/operation mode command
*CH[J Set value (SV) setting
*CH[J Proportional band (P) setting
*CH[J Integral time (1)

*CH[J Derivative time (D)

*CH[J Control response parameter
*CH[J MAN output setting

*CH[J Program control run/reset
*CH[J Hold command

*CH[J Command advancing

*CH[J Execution times monitor
*CH[J Execution pattern monitor
*CH[J Segment monitor

*CH[J Segment remaining time

Output time of pattern end
Wait zone setting
Segment []
Set value (SV) setting
Executing time
Zone PID data No.
*Cascade monitor
*Cascade bias
*Cascade gain
*Cascade ON/OFF
*CH[J Scaling value
*CH[J Scaling range upper limit value
*CH[J Scaling range lower limit value
*CH[J Scaling width upper limit value
*CH[J Scaling width lower limit value

POINT

Appendix 2 (2).

GX Configurator-TC does not support functions added to products with the serial
number (first five digits) of "13102" or later. Set those functions using sequence
programs or GX Works2 of version 1.73B or later. For the functions added to
products with the serial number (first five digits) of "13102" or later, refer to
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5.2 Installing and Uninstalling the Utility Package

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

5.2.1 Handling precautions

The following explains the precautions on using the utility package.

(1)

For safety

Since the utility package is add-in software for GX Developer, read "SAFETY
PRECATIONS" and the basic operating procedures in the GX Developer
Operating Manual.

(2) About installation

)

(4)

()

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

Screen error of the 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 (such as
a program and comment), and other applications, and then start GX Developer
and the intelligent function module utility again.

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.

Switching between two or more Intelligent function module utility
windows

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

p—— r

= MELSOFT series GX D... | &7 Inteligent function m... &2 Intelligent Function m...

/i start | § s+1-pant
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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
Q00UJ/Q00U/Q01UCPU 512 256
QO02UCPU 2048 1024
QO3UD/Q04UDH/Q06UDH/

Q10UDH/Q13UDH/Q20UDH/

Q26UDH/QO03UDE/Q04UDEH/ 4096 2048
QO6UDEH/Q10UDEH/Q13UDEH/

Q20UDEH/Q26UDEHCPU

Q50UDEH/Q100UDEHCPU Use prohibited Use prohibited
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-TC
so that the number of parameter settings for all the intelligent function modules
does not exceed the limit of the MELSECNET/H remote 1/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.)

Module type:  Temperature Control Module
Module model name:  Q62HLC

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

Start 140 Mo.: 0030

Setting item Wéou?fﬂ?ss\ie v ??:fsfz:je Li[l‘:giif; P[\;EWS’\:d: T
word count

Error code 1 1 B a0

CHT measured valus(F] 1 1 -2 D51

CH2 measured value[FY) 1 1 B3
[CHTmanipoisted vate e | T T B

CH2 manipulated valug[h] 1 1 B

CH1 set value moritor 1 1 ¥

CHZ zet walue monitar 1 1 >

CH1 approach flag 1 1 B

CHZ approach flag 1 1 B3

b ake test file End setup Cancel

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 describes the operating environment of the personal computer that runs
GX Configurator-TC.

ltem

Description

Installation (Add-in) target”’

Add-in to GX Developer Version 4 (English version) or later

Personal computer

A personal computer with any of the operating systems below

CPU

Required memory

Refer to the next page "Operating system and performance required for personal
computer”.

Hard disk |For installation

65 MB or more

space For operation

10 MB or more

Display

800 X 600 dots or more resolution

Operating system

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)
Microsoft® Windows® XP Professional Operating System (English version) SP1 or
later

Microsoft® Windows® XP Home Edition Operating System (English version) SP1 or
later

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)
Microsoft® Windows® 7 Starter Operating System (English version)*

Microsoft® Windows® 7 Home Premium Operating System (English version)*4
Microsoft® Windows® 7 Professional Operating System (English version)*4
Microsoft® Windows® 7 Ultimate Operating System (English version)*

Microsoft® Windows® 7 Enterprise Operating System (English version)*4

*1: Install GX Configurator-TC in GX Developer Version 4 or later in the same language.
GX Configurator-TC (Japanese version) cannot be installed in GX Developer (English version), and GX
Configurator-TC (English version) cannot be installed in GX Developer (Japanese version).
*2: GX Configurator-TC cannot be installed in GX Developer Version 3 or earlier.
*k3: When Windows Vista® or Windows® 7 is used, resolution of 1024 x 768 dots or more is recommended.
*k4: When 32-bit Windows® 7 is used, add GX Configurator-TC Version 1.24AA or later in GX Developer

Version 8.91V or later.

When 64-bit Windows® 7 is used, add GX Configurator-TC Version 1.24AA or later in GX Developer

Version 8.98C or later.
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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 Pentium® 300MHz or more 128MB or more
Windows Vista® Pentium® 1GHz or more 1GB or more
i ® . ® 1GB or more (32-bit)
Windows™ 7 Pentium™ 1GHz or more )
2GB or more (64-bit)

POINT

® The functions listed below are not available for Windows® XP, Windows

Vista® , and Windows® 7.
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)

DPI setting other than 100%
Also, GX Configurator-TC is not supported by 64-bit Windows® XP and 64-bit
Windows Vista® .

o A user with USER authority or higher can access GX Configurator-TC for

Windows Vista® and Windows® 7.

e When Windows® 7 is used, the following functions are not available.

Windows XP Mode
Windows Touch
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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 listed 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| U_J 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 window 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 window 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 | ! Disk !

v |
Pt >y b (Pt

:2): A

— ! Personal computer

3
QCPU )

Q25HCPU

MODE
RUN

A: Intelligent function module parameters
B: Text files

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

Check program

Carfirm project memory size
Merge data ..

Check parameter

Transfer ROM v
Delets urused comments

Clear all parameters ...

1< memery card »

Start ladder logic test

et TEL data

Uity list ...

Customize keys ...
Change display color ...
Options ...

Create statt-up setting file ..

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

Screen for selecting a target
intelligent function module

D:weLsECGPPWATC (= )[3)[X]

Intelligent function module parameter  Qnline  Tools  Help

n module ut

Selsct a targat intsligent function maduls

Start /0 No.
o030

Maodule type
| Temperature Conbol Moduls =

Module model name:
[aszHLE -

Parameter setting module

Start [/0 MNo. Muodule model name
O030)0E2HLE.

Initial setting | Auto refiesh | =

Iritial setting | e | Dlete Bt |

Enter "Start I/O No.
"Module type" and "

and select
Module model name".

Refer to Section 5.3.3.

v
RN
~

Auto refresh

Auto refresh setting screen

Initial setting
v

Initial setting screen

Initial setting Auto refresh setting
Medule informatin
Moduletyps:  Temperature Contiol Madule StatlDNo: 0090 il e
Module madsl name:  Q62HLE Module type:  Temperature Control Madue Start 10 No. 0080
Module model name:  062HLE
Setling tem Selting value [<]
CHT input range 1
CHZinpul 1ange T_| Module sids | Moduls side PLC side |
Transfer
Setting ltem Buffer size | Transfer Device
CH1 sensor compensation value setting 0 L eI direction
Themmocouples input(<0.1deg.]
Micra voltagefvoltage/curent input(<0.01%) Enor code 7 1 > o
CH sersor compensation value seting 0
el CHT measued valus(Py] T 1 >
Micra vokage/voltage/current input(<0.071%) CHZ measured valuelFY) 1 1 >
THT Gelap digitl fiter settingl¥0.1 0
Dy RN e i) hd THI manipuiated valeMY) 7 7 B
CHZ manipulated value[MY] T 1 >
CHT st value monitor T 1 >
Dot THZ sel value monitor T 7 5
Decimal input CH1 appraach flag 1 1 >
Setling range [ CH2 spproach fla 1 1 >
-2 i 2 2
Make st fle End setup Cancsl Make ten fls End sshup &

Refer to Section 5.4.

Refer to Section 5.5.
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[Online] — [Monitor/Test]

Select monitor/test module screen

Select monitor/test module ]

Select monitor/test module

Start 140 Mo Madule type

oo | |

Module model nare

[m62HLC |

Madule implementation statuz

Start /0 Mo, Module model name -
O030) QE2HLE

Fonitor/T est Exit
Monitor/Test Select a module to be

monitored/tested.

Monitor/Test screen
Module information
Module type:  Temperature Cortrol Madule Start 10 No 0090

Module model name:  QE2HLC

Selling tem Current value ‘* Selling value -
Enor code [T
CHT measured valuslPV) 14505]
CHZ measured valuelFV) 14506
CHI manpulated valielMYI<01%) 50)
CHZ maripulated vabelMV)<01%) 50|
CHI set value mornitor [l
CHZ set value moritor 0
Cold unclion temperature process valuelden) 26
CH1 approach flag P is outside approach band |
CH2 approach flag P is outside approach band |
CHI inpu range: il 0~
Flash ROM seling Detaiks
| Current valuz ‘ Monitaring
jsplay

Cannot execute test
‘ | Make text file

ET— ‘ ‘ (e
Refer to Section 5.6.
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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:MELSEC\GPPWATC [ |[E)[X]

Inteligent function module parameter  Snline  Tools  Help

Select a target inteligent function maodule,

Start 1/0 Mo Module type
UL |Temparature Control Module ﬂ
Module model narme
[oezHLC |

Parameter getting module

Start /0 No. Module model name
0030||BE2HLC

Iniitial setting | Auto refresh | Exit

[Explanation of items]

(1) Activation of other windows
Following screens can be displayed from the intelligent function module utility
window.

(a) Initial setting screen
"Start /0 No. ™ — "Module type" — "Module model name" —

Initial setting

(b) Auto refresh setting window
"Start /0O No. ™ — "Module type" — "Module model name" —

Auto refresh

(c) Select monitor/test module window
[Online] — [Monitor/Test]
*1: Enter the start I/0 No. in hexadecimal.

(2) Command buttons

Deletes the initial settings and auto refresh setting of the selected
module.

Closes this window.
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(3) Menu bar

<2 Intelligent function module utility D:|
Tntelligent function module parameter e aie L
Jpen parameters Crl+0
Zlose parameters
Save parameters Chrl+5
Delete parameters

Exit

ile utility D:\MELSEC\GF
er Nal=N Tools Help

Manitor Test, ..
Fead From PLC
odi  wWrite to PLC

mmperature Control Module

it

(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 window.

(b) Online menu

[Monitor/Test] : Activates the Select monitor/test module window.

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

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

)

POINT

(1) 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 a target 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.
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5.4 Initial Settings

[Purpose]

Configure initial settings for operating the Q62HLC in each channel.

For the initial setting parameter types, refer to Section 5.1.
Setting parameters in the Initial setting window can omit parameter settings with

sequence program.

[Operating procedure]

MELSEC-Q

"Start /0 No.™ — "Module type" — "Module model name" — | Initial setting

*1: Enter the start I/0 No. in hexadecimal.

[Setting screen]

Initial setting
Module information

Module type:  Temperature Control Module: Start /0 No. 0030
Module model name:  EZHLC

Setting item Selting valus =
CHT input 12nge q
CHZinput anae o_|
CH1 sersor compensation value setfing [
Themocouples inpufX| )
icro valage fvokage/curert nputRs.0 %)
CH2 seror compersation valus setting [
Themocouples inputX1 1deg )
o waitage /vokage /ourent inpuf<0L %)
CHT pimary delay i) fier settingPdd. 3] 0,

Detals
Decimal input

Sefting range
0-22

Make test fle End setup Cancel

Alert function setting

[-)o0/x

Modle infarmation
Moduie type:  Temperaturs Conlrol Moduls Statl/0No: 0080
Moduie model name:  B62HLE.
Setting item Selting valus =
CHT it 1 mode seting o der S
CHZ it | mode seting Ho der B
CH alert et value 1 [
CHZ alert et value 1 [
CHT alert 2 mode seting Ho deit -
CH2 it 2 made seting Mo det -
CHI alett st value 2 [
Detals
Select input
Setting fange ~
Mo alett E
Uppet input viter
Lower input ter
Uppe fimit deviation v
Make test flz End setup Cancel
A

| Alert function setting |

Limiter setting

Madule information
Madule type:  Temperature Control Madule. Stattl/ONo: 0090
Module modsl name:  BE2HLE.

Setting item Setting vale =
CHT upper seting limter EE
CHZ uppe selting lmter 3720
CHT lorer sefling et 2000
CH2 lorer setling et 2000
o

CH1 selling change rate limiter
Themocouples inputl<0.1deg. /in]

icro volage /volage/current input<0 1/min)

Detals
Decimal input

Selling range
Depends Input 1ange setting

Cancel

Make et flz End setup

Control parameter setting

Madule information

| Control parameter setting |

Modle type: Temperaturs Conrol Module Startl/ONo: 0090
Moduie model name:  G62HLE,
Setting item Setting vale =
CHT forward) reverse action seling Feverse action -
CHZ forward/ everse action seling Reveros action -
CHT control mode Hormal sontrl mods, -
CH2 canirol mode Harmal contrel mode -

[Appioach band
Themocouples inputi{0 1deg )
hicro voltae fvolage/ curent inputi<n 122)

S0k time crteriap Ts)

Make et flz

Detals
Selectinput

Sefting range
Forward action
Reverse action

End selup Cancel

1)
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Auto tuning setting

Hodule infomation
Hodule type:  Temperature Control Module

StartONa: 0090

[CHZ AT diferertial gan(¥0.1s1

Module model name:  DEZHLE
Setting item Setting value. g
CHTAT bias [
CHZ AT bias 0
CHT AT difereniial gap<0.151 10
10

CHT AT addiional lagl<0.1s]

CHZ AT additional lagl<0 1]

Make text il

Details
Decimal inpt

Seting range:
Depends Input 1snge setting

End setup Cancel

’ Auto tuning setting

Program control sef

Modude infomation
Module type:  Temperature Control Moduie

Statl/ONo: 0030

Module model name: ~ Q52HLE
Setiing item Selting value =

CHT prooram cortrol unreset = -1
CH2 program cortrol unreset Reset =
CHT eneculion pattem setting Progiam paltern 1 -
CH2 exectiion patier setting Frogiam pattern 1 -
CH stat mode Zera stating -
CHZ start mode Zera stating -
CH time scale 00s |

Make text file

Detais
Select input

Sefting range
Fesst

End setup Cancel

y

’ Program control setting |

1)

Normal control setting
Madule inforrn ation
Module type:

Temperature Contol Module:

| Normal control setting

X

Start|/0Na: 0080

Module model name:  062HLE
Settingitem Seting vaue

CH1 set valueiSV] seting q
CH2 set valuei5Y) setting 0
CH1 proportional band(F) setting 100
Thermocouples input<0L1deg | —
oo voltage voltage fourient input(<i) 1%)
CHZ proportional band(P) setting 00
Thermacouples inputf<i.1deg |

icro volage voltage fourient input(<i) 1%)

CH1 integral mefl) seting(<0.15] am

Make test il

Detalls
Decimal input

Selting range:
Depends Inpul range selfing

End setup Cancel

Cascade control setting
Madule information
Module type: - Temperature Control Module

Statl/0No: 0030

Moule model name:  0B2HLE
Seting iem Seting value &
Cascade biasiX0 1] 1
Cassads gaink0.001)

Make text file

Detals
Decimalinput

Selling 1ange
1000 - 1000

End selup Cancel

MELSEC-Q
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2)

Scaling setting

Hodule information

Moduls model name:  OB2HLC

hodule type:  Temperature Control Module

Statl/ONa: 0090

Setling item Selting value =
(CHT sealing 1ang= upger it vabe [
CH2 scaling 1ang= Uppe it value [
(CH1 scaling range lower Imit vahue [
(CHZ scaling tange lower it value [
CHT saling width Lpper i valie [
CHZ scaling width Lppe i valie 01—
CHT scaling width lawer it value [

Make text il

Detals
Decimal input

Sefting range
Depends Input range stting

End setup Cancel

MELSEC-Q



5 UTILITY PACKAGE (GX Configurator-TC) MELSEC-Q

[Explanation of items]
(1) Command buttons

Make text file Creates a file containing the window 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.

When writing the initial setting using a sequence program, the initial settings will be

executed during the STOP — RUN of the CPU module and the value will be written

in. So, execute the initial setting by the sequence program again during the STOP

— RUN of the CPU module.
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5.5 Auto Refresh Setting

[Purpose]
Configure the Q62HLC buffer memory for automatic refresh in 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 /0 No.™ — "Module type" — "Module model name" — | Auto refresh

*1: Enter the start I/0 No. in hexadecimal.

[Setting window]
Auto refresh setting
odule infarmation
Maodule type:  Temperature Contral Module Start /0 Ma.: aasn
Module model name:  QE2ZHLE
o Module side | Module side Transter | TLC side =]
Setting item Buffer size Transfer direction Device
word count
Error code 1 1 > l—
CH1 measured walug[PY] 1 1 >
CH2 measured walue[PY] 1 1 >
CH1 manipulated value(MY] 1 1 >
CH2 manipulated walue(My] 1 1 s
CH1 set value monitar 1 1 >
CH2 et walue monitor 1 1 b
CH1 approach flag 1 1 s
CHZ approach flag 1 1 > -
I ake text file End zetup Cancel
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[Explanation of items]
(1) ltems

Module side Buffer  : Displays the buffer memory size of the setting item.

size

Module side Transfer : Displays the number of words to be transferred.

word count

Transfer direction : "<" 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.

PLC side Device : 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, seta
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.

(2) Command buttons

Make text file Creates a file containing the window data in the text file

format.
Saves the set data and ends the operation.
Cancels the setting and ends the operation.

POINT

The auto refresh settings are stored in an intelligent function module parameter file.

(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.
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5.6 Monitoring/Test

[Purpose]
Start the buffer memory monitoring/testing and 1/O signals monitoring/testing

from this screen.

[Operating procedure]
Select monitor/test module window — "Start I/0 No. ™ — "Module type" —

"Module model name" — | Monitor/test

*1: Enter the start I/O No. in hexadecimal.

The window can also be started from System monitor of GX Developer Version 6
or later.
For details, refer to the GX Developer Operating Manual.

[Setting window]

or/Test (=]

Module information

Limiter setting monitor/test

Mo

Module information
Module type:  Temperstue Control Moduls Start1/0 No 0030 Module type:  Temperature Cortrol Module Start1/0 No. 030

Module model name:  Q62HLC Module model name:  @B2HLE

Sellinglem Curent value Selling vale B Setting tem Curerk valie Setling value -

Enror code. CH1 upper setling limiter 13720 13270]

CHT measured vahaclPY) CH2 upper selfing miter 13720 3270

CHZ measured valuelPV) CHT lovver setting imiter -2000) 2000

[CH1 manipulated walue(MV])<0.1%] CHZ lawer setting imiter ~2000) 2000

[CH2Z manipulated vale[MY];<0.1%] CHT setling change rate limiter [ [0
Thermocauples inputP<0.1 deg. Amin

L) 2 el e Micto valtage/volege/curren! inpu(<0 01%/min] =

CH2 sct value monitor 0

Cold junclion temperature process valus{dea] 7] %:Z Selting ‘l:hangel&gé;quuev o 0 o

o cuples inpulp<0.01deg, /i

[E G s R e eg il Micro wokagevoltage/cuent inputt<0.01%/min]

CHZ approach flag P is utside approach band

CHi inputrange a o~ CH1 Upper outpLt limiterfX0 1] 1050) 050]

Flash ROM zetting Detals Flash AOM setting Details

Curent value Menkoring Cunent value: Moritoring
display display
Carnot secute test Decimalinput
Make tert fle Make test fle: Efrems I
Depends Input rangs seting

Close Stop moritor Evecue fest Close

Limiter setting

Stop manitor

Alert function

‘ X-Y monitor/test ‘

n monitor/test

cltest ElD

Module information

X-Y moni

Module information
Module type:  Temperature Contiol Module Start 1/0 o 0080 Module type:  Temperature Control Module Start1/0 o 0080

Module model name: — BEZHLE Module model name:  B52HLE

Seling fem Cunent value Seling value = Seting e Curent value Selting valie =
(00w atchdog timer error flag \Watchdog timer error not oceurence CH1 slert definition Occumence
0 Operation mode staus Seting otk P is above upper i of messunable rangelln scale]
[02:E ror flag Error not occurience P s below lower limit of measurable range(down scale] |Not occurence E
(R0 Modul ready g Prepared el Hat oceunence
[X04.CH1 ato Lring stetus Complele Herlz Hat ocourencs
[%05:CH2 auto tuning status Complete I Alet3 Not accurence
[X08:FeRAM wiite completion flag Mot complete Aleitd. Mot accurence
3405 Diefaulk value wiite completion flag Mot complete. Loop alert Mot occurence
(K0 FeAM wile faibre o FeRAH wils cpld CH2 et defntian Decurence
[RIE: Seting change completion flag Hol conpleie fRisloooneloped ol pes il fonos ol e
GECH1 sler flag Tecre . P s below ovrer il of measuable angeldonn scae) |Hol aceurence .
Flash AOM seling Detals Flash AOM seting Detals

Current value Monitering Curtent value Monitoring
display display
Cannot evecute test Carnot execute test
Make text fle Make teut fle

Close Stap maritor Close

Stop moritor
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Control parameter monitor/test [9]i=1] ]
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Normal control setting monitor/test [9]i=1 3]

Madule information Module information
Modle type.  Tempersture Cortrol Moddde StatlONo: 0030 Module yps:  Temperstute Corirol Module StstlONe: 0030
Modle model eme:  GE2HLC Module modelname:  Q62HLC
Selling tem Currert value Setfing value [=] Selling tern Cunent valus Setting valus [=]
THI formardieverse action seling Freverse scion Freverss acton < G peration mode statis Setingmode
CH2 forwardseverse action sating Reverse action Reverse action = 0 peration mode command Setling mode Setting mode =
CHI coniral mode Nemal contol mode Nomal sonird mode - CH1 52l valuelsV] seting 0
CH2 conlrol mode Nomal conliol mode Nomal sonirol mode - CHD sel vauelSV] seting I g
THT conlid mode moritor Nomal coftol mode CHT poportonal bend(P) seting 700 70
CHZ control mode manitor [Nomal control mode ;dhevmc‘fup\js ""‘D‘ﬂ ,U 1 deg| 1 0717
et : : cto voltagedellagedouent npuf<0. 12
Themosouples inpult{0.1ceg) CH2 poportonal bandP) seting 700 10
Micra vohage/voltage/curert npu<0.1) . e s et
i 2
ST el i 3 Micio volagedvokage/curert inpu<0.17)
CH1 stop mode setfing Moritor Monitor |- CH1 integral time(l] setting 400) 400] &
Flash ROM selting Details Flash FOM seliing Delail
Current valug Maritoring Current value Maritoring
disploy dispoy
Select input Cannot execute test
hake text fle Seting range I Make text fie
Fomard action
Reverse action
Stop moritor Execute test Close Stop monitor Close:
Auto tuning ‘ Manual control setting ‘
Auto tuning Manual contorl setting monitor/test (=]
Madule information Module information
Module type:  Temperature Control Module: Stait 140 No. 0030 Module type:  Temperature Control Moduls Start /0 Mo onso
Modle model name:  QB2HLC Modle model nme:  [EZHLE
Setling tem Corrert vale Setling value Setling tem Cunzrt vl Setting value =
[uto turing funclion execution] Dperation rmode status Setting mods
Inthe . th ling prosess f e o i Tperation mode command Seting mode Seling mode -
uncton can be done
Tnput ange of MAN outpu seling
Plese ol th g 11013 de the ks s e i e
D Manual canterl mode 2:0-4000
1.5etting the target value CH1MAN output setting 50| 5|
Confim the cunert:display value of each chanmels
[CHiE set valuelSV) setting] and do the seftings 2 Nop il selrg 2 K
¥ necessan.
e completing the setfings, move the cursor to the
setting item and click [Execute test] button.
Flash ROM setting Details Flash ROM setting Details

el
[

Stop manitor

Moritoring

Cannat enecute test

Close.

Curent value:
display
haks et fle:

Stop monitor

Monitoring

Cannot execute fest

Close
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Program control execution monitor/test

Madule irfomation

Statl/ONo: 0030

Eo®

Cunent value
display

Make text fie

Stop monitor

Modle type:  Temperature Control Module
Module model name: GBZHLE
Setting item Curent value [ Setting value [<]

0 stahus Selling made. I
0 Command Selting mods Seing mode -
CHT measured valuelPY) u@‘
CHZ messured valuslPY) 4506 =
[CH1 program conirol un/reset Fleset Flesel -
CH2 program anirel un/reset Reset Rlesel -
CH1 hold cormand [eithout command Without command -
EH2 hold command [without command Without command -
CH1 command advancing [without command Without command -
[CH2 command advancing [Without command Without command -
(CH1 execution fimes manitor q -

Flash ROM setting Detals

Moritoring

Canmot execule test

Clase

Cascade control function monitor/test

Module information

MELSEC-Q

Eo&

Flash ROM setting

Curent value:
display

Make test fle

Stop monitor

Module type: T emperature Control Module Start1/0 e, 030
Module model name:  DBZHLE

Sellingitem Current value | Selling value B
b et il 1
Casoade biashH0.172) q 0
Cascade gaint0001] 1000| 1000
Cascade ON/OFF Cascade off |Cascade off ~]

Detals

Monilaring

Cannot execute fest

Clase

Program control execution

Program control setting monitor/test

Module information

Program control setting ‘

£

Current value
display

Make test fle

Stop monitor

Modude typs: T emperahure Control Module Start1/0 No. 0030

Module model name:  QEZHLE
Setting tem Curent valie Selling value.

Dperation mode status Selting mod=
Operstion mode command Setting mod= Setting mode ~
When [Execute test] is peformed for [CHT Exection
pattern] crwvards items, to validate wite contents, select
= ot in [Setting change command]
and eecute the [ recution 23t
Setling change command Command off Command on ~
CHT roam pattemn 1 progran patterr 1 =
CHZ progiam patiem 1 progrem pattern 1 -
CHI start mode [Zero starting Zero staiting ~
CHZ start mode Zeio stating Zero staing ~|.

Flash ROM setting Details

Manioiing

Cannot execute test

Close

Sci

g function mo

Module information
Module typs:  Tempeistue Control Madule

Module model name:  0EZHLE

Start1/0 No. 0030

Cascade control function

Scaling function

Selling tem

Current value

Seing vale

CHT soaling valus

CH2 scoling value

CH1 scaling range uppet it valus

CH2 scaling range uppe it value

CH sealing range lowe limit value

CH2 soaling range lower fimit value:

CHT scaling nickh upper imit value:

EHZ scaling nidih upper it value

CHT sealing widh lower it value

CH2 sealing icth lowier ik value

Flash ROM setting
Curent value
display

Make test file:

Stop monitor

Detals
Monitoring

Cannot execute test

Clase
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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 : Enters or selects 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

(3) Example of "Execute test"

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 window 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 window and returns
to the previous screen.

The following explains the case of writing data to CH1 set value (SV) setting.
(a) Click and choose the set value field of CH1 set value (SV) setting.

(b) After entering a value, press the key.

Nothing is written to the Q62HLC at this point.

(c) Click on the field, of which setting value has been changed in step (b).
(When multiple items have been changed in operation (b), select the setting
(value) fields where setting values were changed, while holding down the

key. Multiple fields can also be selected by dragging the mouse over

them.)

(d) 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 the Q62HLC in accordance
with the following procedure.

No

Use the initial
setting of utility?

Y 3

Create a sequence
program for setting
initial data (such as
input range and set
value).

Set initial data (such
as input range and set
value) in initial setting.

Auto tuning and "
FeRAM used

Auto tuning and
FeRAM used

Choose
the PID constants
setting
method.

Choose
the PID constants
setting
method.

Execution of auto
Known values tuning
used l

Known values
used

- FeRAM data backup
Execution of auto

tuning

Set values No

in initial setting?

A4 « v

Create a sequence

FeRAM data backup

Set PID constants in

Set PID constants

Using the PID constant
read command from

sequence program for
reading PID constants

program for setting PID initial setting. calculated by auto
constants. tuning in initial setting. FeRAM, create a
from FeERAM.
I
y
Operation
*1: If zone PID data are used for program control, execute the auto tuning for each
zone.
6-1
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6.2 For Use in Normal System Configuration

[ System configuration for program explanation|

(1) System configuration

(2)

Power supply

module
QCPU

QX42
QY42P

Q62HLC

X00 to X3F
Y40 to Y7F

X/Y80 to X/Y8F

Program conditions
The programs are written to control the temperature measured by the
thermocouple (K: -200 to 1372 °C) connected to the channel 1.
+ According to input signals, normal control/program control/manual control 2

(simplified analog 1/O)/cascade control is executed.

MELSEC-Q

* They include write data error code reading and error code resetting programs.

Intelligent function module switch setting
Configure 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 I/0 and intelligent function module

Input farmat

HE:.

-

Slot Tupe Model name Switch 1| Switch 2 [ Switch 2] Switch 4 Switch 5] =
0 |PLC PLC
1 |00 InpLat 142
2 |11 Dutput Q=d2P
3 |22 Intell. [QEZHLLC 0oon 00ao
4 ArE M

%]
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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.

x1  |whenGX 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.

X2 Error code reset command Clears (0) error codes.

X3 Setting mode switching command Switches into the setting mode by turning off then on.

X4 Normal control mode switching command Switches into the normal control mode by turning off then on.

Needs to set parameters for normal control before switching.

X5 Program control mode switching command Switches into the program control mode by turning off then 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 turning off then 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 turning off then on.
Needs to set parameters for cascade control before switching.
X11 Program control auto tuning execution command |Executes auto tuning for program control.”
X12 Program control pattern data setting command Sets the pattern data for executing program control.”?
X15 Cascade control setting command Sets parameters for executing cascade control.”
X20 to X2F [Manual output setting Specifies the manipulated value (MV) when manual control mode 2 is
operated.
Y40 to Y4F |Error code output QOutputs error codes as BCD value.
Y50 to YS5F |Measured value output Outputs measured value as BCD value.
FeRAM read failure output Outputs when reading from FERAM has failed.
veo |WhenGXConfigurator-TCisused) . |
FeRAM write failure output Outputs when writing into FeRAM 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, turn on X0 after turning on X12 (program
control pattern data setting command).

*1: PID constants of zone 1 and zone 2 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 zone 1 and zone 2 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 (100s) 1 (Zone 1)
Measured value (PV)
A
150°C F-mmmmm e , :
50°C |- S R 1 o
Zone PID=2 i Zone PID=2 % Zone PID=1 i Zone PID=1 %
i : : : » Time
I ' | ' . | . . | . ' |
Segment 1 Segment 2 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 control 2) 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>

CHA INPULraNge .....ccuvveiiee e "0"

CH2 Unused channel setting.........ccccooovviviiieens "Not Used"

[Limiter setting]

CH1 Upper setting limiter.........ccccccoevveeeeieesieecieens "2000"

CH1 Lower setting limiter...........cccoceeveeeicieecceeeceee, "0"

[Alert function setting]

CH1 Alert 1 mode setting........cccoeeoveveieeeciiecie e "Upper limit input”

CH1 Alertsetvalue 1 ......coovieiiiiee e "1800"

[Normal control setting]

CH1 Set value (SV) setting .......ccccooevvieieiiieceeces "800"

[Program control setting]

CH1 Execution pattern...........ccccocoeeiieeiieeeciee e "Program Pattern 1"

CH1 Time SCale.....oooueeeieieeeeeeee e "1s"

CH1 Program pattern 1
Final segment.........cccooiiiiiiiinineeee "4"
Segment 1 Set value (SV) setting .........ccccueee "1500"
Segment 1 Executing time...........cccccooeeieeneene. "200"
Segment 1 Zone PID data No. ..........ccceeeunennee 2"
Segment 2 Set value (SV) setting .......cccccuveee "1500"
Segment 2 Executing time............cccevveieenenne. "100"
Segment 2 Zone PID data No. ........c.ccocvvnenee. "2"
Segment 3 Set value (SV) setting .........cccccueeee. "500"
Segment 3 Executing time...........cccccoeeeieeneene. "100"
Segment 3 Zone PID data No. .........cccceveneenee ""
Segment 4 Set value (SV) setting ........cccoeuee "500"
Segment 4 Executing time.............ccoceeeeeeiens "100"
Segment 4 Zone PID data No. .........ccccceevveeneee "

<When cascade control is executed>

CH1 INPULTange ........oeocveeeiiieecee e "0"

CH2 INPUL range .....cceeevieviieiie e "0"

CH1 Unused channel setting ..........cccoooeiiiiniinen "Used"

CH2 Unused channel setting ..........cccoooeiiiiiciiiene "Used"

[Limiter setting]

CH1 Upper setting limiter..........ccccoveioeriienieeeens "2000"

CH1 Lower setting limiter..........ccccovveevieninenenenn "0"

CH2 Upper setting limiter..........cocovviiniiiiiieees "2000"

CH2 Lower setting limiter..........cccccceeveeevceecceeeeee "0"

[Normal control setting]

CH1 Set value (SV) setting ......ccccoevveeeiiiecieces "1000"
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[Cascade control setting]

Cascade bias
Cascade gain

Initial setting Cox

Module information

Module type:  Temperature Cantrol Module

Start /0 Mo, 0080

MELSEC-Q

Module model name:  GEZHLE
Selting item Setting value (=

CHT input range q
CHZ input range |
CHI sensar compenation vals seting 0
Theimocouples inputP<0. 01deq |
Micro valtage/voltage/current inputp40. 01%)
CH2 sensor compensation valus sating 0
Thermocouples inputP<0. 01deq |
Micro valtage voltage/current inputp40. 01)
CHT primary delay digital fiter settingl<0.13) =

Details
Decimal input

Setting range

End setup Cancel

Make text file

(b) Auto refresh setting (refer to Section 5.5)

Error COAe ..o "D50"
CH1 measured value (PV) .....cccccocveiceeeiieecee e "D51"

Auto refresh setting (3= 3

Module information
Module type:  Temperature Cortiol Modle Stait1/0 No. 0080

Module mods| name:  OEZHLC

Moduie side | Moduie side Toangfor | PLE side ]
Settingitem Buffer sizs | Transfer Lot | Devies
word count
Enor code 5 [oso =
CH1 measured valuelPV) 5]

CH2 measured valuelPY)
CHT manpulated valueltiv)

CHZ manipulated valusMY)

CH1 set value maritor

CH2 set value maritor

1
1
1
1
1
1
1
1
1

CHT approach flag

CHZ approach flag

Make text file End setup Cancsl

(c) Writing intelligent function module parameters (refer to Section 5.3.3)
Write the parameter values of the intelligent function module to the
programmable controller CPU.

Perform this operation on the intelligent function module parameter setting
module selection screen.
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(d) Executing auto tuning by selecting [Online], [Monitor/test] from the menu
(refer to Section 5.6)
Execute auto tuning following the procedure shown on the screen.
CH1 Automatic backup setting after AT of PID constants.............. "Yes"
o EED

Madue infarmation

Module type:  Temperature Control badule Startl/ONo: 008D

Moduie model name:  QE2HLE

S eting ftem Cunent value S eting value
ALHG funing function execwtion]
I this cielog, the selting pracess of the auto turing
funciion can be done.
Please follow the steps 1 ta 13 and da the aLta tuning
seting

1

1 Selting the target valie
Confim the curent display valle of each channels
[CHH set value(3V] seting] and do the settings
ifmecessa,
After completing the seltings, move the cursor to the
ssting tem and click [Execue teat] button

Flash ROM seting Detaife
‘ ‘ Monitoring

Canmot execute test

‘ ‘ Make test fle

Stop menitor 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

Switching the mode
X83 X80 X3
— v i RST v81 ]
Module  WDT Setting Setting/
ready error mode operation
flag flag switching mode
command command
X4 us\
I {Wov Ko G50 1
Normal CH1
control Control
switching mode
command
{SET Y81 1
Setting/
operation
mode
command
X5 Us\
M {Mov K2 G50 1
Program CH1
control Control
switching mode
command
: ug
{ MoV K1 G5 1
CH1
Program
control
run/reset
[SET Y81 L
Setting/
operation
mode
command
X7 us\
M {Wov K3 G50 1
Manual CH1
control Control
mode 2 mode
switching
command
{SET Y81 1
Setting/
operation
mode
command
X8
It {SET Y81 1
ascade etting
C d Setting/
control operation
switching mode
command command
Manual output setting
X83 X80 U\ Us\
= K3 G30 1 {Mov K4x20 G51 1
Module ~ WDT Control mode CH1 Manual
ready error flag output setting
flag
5 o
'
! PID constant read command from FeRAM ,
I X1 8B U8\ 1
i f % fwove ki 662 1
! PID Setti
' constant cr?ar%ge rPellaDdconstar'n H
' read command command i
! fcr?)r;]mand from FeRAM :
: FeRAM :
' us\ '
i fMov 63 Kamioo
'
| PID CH1 PID '
! constant constant read '
' read flag completion '
' from FeRAM  flag H
: :
| M100 ug\ '
! — {Mov Ko G62 1 '
CH1 PID !
. conjtant II'Della?dconstant !
' rea 1
' i command
' Fompletion from FeRAM ;
! 1
| 1108 !
1 — i
H CH1PID '
1 constant i
: read failure '
H flag :
' 1
'



6 PROGRAMMING

* 1
1 ' 108
: | [sET
i CH1PID
! constant read
' failure flag
'
i
| W10 .
i f {RST
i CH1PID
H constant read
' completion
i flag
O _
Cascade control setting
X15 X83 X80 X81
— Mt g 1 fwov ki
Cascade Module WDT  Setting/
control_ ready error operation
Setting flag flag mode
command status
Error code read and output, and Error reset request
X82 X83
f { | {BCD D50
Error flag Module Etrror code
read storage
flag Y register
X2
AL I
I 1 SET
Error code
reset
command
Y82 X82
——f {RsT
Error Error flag
reset
command
Measured value read and output
X83 X81
— | | | [BCD D51
Module Operation Measured
ready mode value
flag status ’S:;';:?eer

Y60 1
CH1PID
constant read
failure output

Y60
CH1PID
constant read
failure output

us\
@76

Cascade
ON/OFF

K4Y40 3
Error code
output

Y82 ]
Error
reset
command

Y82 1
Error
reset
command

K4Y50 ]
Measured
value
output

{END 3

MELSEC-Q

*1: The program in this area is executed when the PID constants in FERAM are
different from those set in intelligent function module parameter.



6 PROGRAMMING

6.2.2 Program example without using the utility package

Switching the mode

X83 X80 X3
i [RST
Module wDT Setting
ready error mode
flag flag switching
command
X4
i {Wov Ko
Normal
control
switching
command
[SET
X5
n {Wov K2
Program
control
switching
command
[MOV K1
[SET
X7
Il {Wov K3
Manual
control
mode 2
switching
command
[SET
X8
4 [SET
Cascade
control
switching
command
Manual output setting
X83 X80 us\
= K3 G30 ] [MOV K4x20
Module ~ WDT Control
ready error flag mode
flag
Setting value write command
X0
A {SET
Setting
value
write
command
[RST

Y81
Setting/
operation
mode
command

us\

G50
CH1
Control
mode

Y81
Setting/
operation
mode
command

us\

G50
CH1
Control
mode

U8\

G57
CH1
Program
control
run/reset

Y81
Setting/
operation
mode
command

Us\

G50
CH1
Control
mode

Y81
Setting/
operation
mode
command

Y81
Setting/
operation
mode
command

us\
651

CH1
Manual
output
setting

W1

M2

3

]

MELSEC-Q
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Setting value write_Input range, Alert 1 mode setting

X0 Mt M2 X83 X80 Y81 Ug\
— —— ———— 33—+ o Ki 63 g
Setting Module WDT  Setting/ CH2
value ready error operation Unused

write flag flag mode channel
command command setting

us,
[MOVP KO 632 ]

CH1
Input
range

us\
[MOWP K a9z 7]

CH1
Alert 1
mode
setting

{SET Y8B 1

Setting
change
command

X8B
—l {RST Y88 1
Setting
change
completion

Setting
change
command

[SET M2 ]

Setting value write_Alert set value, Set value, Upper and lower setting limiter setting
Write request to FeRAM
X0 Mt M2 X83 X80 Us\

| | | | | | | 1f {Mov K1800 G38 1
Setting Module wDT CH1
value ready error Alert
write flag flag set
command value 1

us\
MOV K8co 634 ]

CH1
Set
value (SV)
setting
ug
{Mov K2000 G5 1

CH1 Upper
setting
limiter
setting

ug\

{Mov Ko G56 1
Lower
setting
limiter
setting

"1

*1: The program in this area is required to write the input range, alert setting, set value,
and other values to FERAM. These values do not need to be written to FERAM if
initial settings of GX Configurator-TC are used or these values are written using a
sequence program at power-on.
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1. | '
1 Set value write_Cancel write request to FeRAM '
' X0 X88 '
; — f [RST Y88 ]
: St FeRAM '
E write completion backup 5 !
' command comman '
! 1
i XA i
! 1
! FeRAM .
! write failure '
H 1
i X8h ;
! } {SET Y60 1 !
, FeRAM FeRAM i
' write failure write H
| failure '
H output '
! X88 '
: — | TRST Y60 i
i FeRAM write FeRAM 1
, completion writte ftailure '
L outpu '

Normal control_Auto tuning execution

X1 X83 X80 X82 X81 us\
N | S S | —{= Ko G30 ——{sET Y84
AT Module WDT Error  Setting/ Control CH1 AT
execution ready  error flag operation mode command
command flag flag mode status

X1 X84

I ! {RST Y84 1

AT CH1 CH1 AT
execution AT command

command status

Program control_Auto tuning execution request
X1

M {RsT M3 1

Program

control_AT

execution

command

[RST  Wa 3

X1 M3 [
— | £ £ [CALL PO K1 K500 M3 ]
Program
control_AT
execution
command

— | £ {CALL PO K2 K1500 M4 1

*1: The program in this area is required to write the input range, alert setting, set value,
and other values to FeERAM. These values do not need to be written to FeERAM if
initial settings of GX Configurator-TC are used or these values are written using a
sequence program at power-on.
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Program control_Pattern data setting

X12 X83 X80 X82 X81
L — i 43 M {Hov

Program  Module WDT Error  Setting/

operation_  ready error flag operation

Pattern flag flag mode

data status

setting

command
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV
[MOV

Ki

K2

K4

K1500

K200

K2

K1500

K100

K2

K500

K100

K

K500

K100

us\
G272

CH1 Execution
pattern setting

us\
G274

CH1 Set
time scale

us\
G320

CH1P1
Final
segment

us\
G325

CH1 P1s1
Set value

U8\
G326

CH1 P1s1
Time

Ug\
G327

CH1 P1s1
PID data

us\
G328

CH1 P1S2
Set value

us\
G329

CH1P1S2
Time

Us\
G330

CH1 P1S2
PID data

U8\
6331

CH1P1S3
Set value

us\
G332

CH1P1S3
Time

U8\
G333

CH1 P1S3
PID data

U8\
G334

CH1P1s4
Set value

Ug\
G335

CH1P1s4
Time

]

3

3

3

3

3

3

3

3

3

3

3

3

3

MELSEC-Q
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ug\

{Mov K1 G336 1
CH1 P1S4
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
X15 X83
1\ I

X80

I
Cascade  Module
control_  ready
Setting flag
command

)4
AT
WDT
error
flag

Setting/
operation
mode
status

[hov

[hov

[Hov

[Hov

[Hov

[Hov

[hov

[Hov

[Hov

[hov

[Hov

[Hov

[Hov

[Hov

Ko

Ko

Ko

Ko

Ko

Ko

K2000

Ko

K2000

Ko

K1000

K2000

K-500

K1

U\

G61 1
CH1 Unused
channel setting

ug\
493 3

CH2 Unused
channel setting

us\

G50
CH1 Control
mode

U\

G82 1
CH2 Control
mode

ug\
632 ]

CH1 Input
range

us\

G64 L
CH2 Input
range

Us\

G55 1
CH1 Upper
setting limiter
setting

U\

G56 1
CH1 Lower
setting limiter
setting

ug\
a87 3

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
} | | {RsT Y88 1

Cascade Setting change Setting change
control_  completion command
Setting
command

Error code read and output, and Error reset request
X82 X83 us\

— |} | | {Mov GO D50 1
Error  Module Error Error code
flag ready code storage

flag register
{BCD D50 K4v40 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
Errorr  Error flag Error reset
reset command
command
Measured value read and output
X83 X81 U8\

— |} | | {Mov G9 D51 1
Module  Setting/ Measured
ready operation value
flag g“t;’i‘; storage

register
{BCD D51 K4Y50 1
Measured Measured
value value output
storage
register

e

MELSEC-Q
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PO X83

[AT for program control (Zone PID data setting)]

X80 X82 Y84 X84

—
Module
ready
flag

| A LA

pdl rdl
CH1AT CH1AT
command status

LA
Zdi
Error

flag

H
WDT
error
flag

How Ko

FD1

[Move

us\
G35
CH1

THovp

band
setting

us\
G36
CH1

THovp

Us\

G37
CH1
Derivative
time

THovp

[SET

X81
}

Setting/operation

mode status

[SET

Proportional

Integral time

us\

G50
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

Setting/
operation
mode
command

Y84
CH1AT
command

3

3

3

MELSEC-Q
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Y84

CH1 AT
command

v81 ]

Setting/
operation
mode
command

Do ]

tmp register
for calculation

X83 X80 X82 Y84 X84 Wo
' raa +F [ —WM +F RST
Module ~ WDT Error flag CH1 AT CH1AT
ready error command status
flag flag
{RsT
- FDO K1
—{+ Do K4

tmp register
for calculation

{Hov

[Hov

[Hov

[Hov

Do

Do 1
tmp register
for calculation

74 ]

tmp register
for calculation

U\

G35
CH1
Proportional
band setting

Us\

G36
CH1
Integral
time

Us\

G37
CH1
Derivative
time

[Hov

[SET

Ko

[SET

us\
628220
CH1 Zone1

Proportional
band

Us\

62830
CH1
Zone 1
Integral time

us\
628420 ]

CH1 Zone 1
Derivative
time

Y88
Setting
change
command

D10 ]
AT
completion-
waiting counter

Mo ]

MELSEC-Q
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Mo SMa12
} | | [INCP D1¢
1 sec. clock AT completion-
waiting counter
X8B
>= D10 K2 I [RST Y8B 1
AT completion- Setting Setting
waiting counter change change
completion command
us\
[MOVP D11 G35 ]
Proportional CH1
band_Saving Proportional
register band setting
us\
[MOVP D12 G36 ]
Integral  CH1
time_ Integral
Saving time
register
us\
[MOVP D13 G37 ]
Derivative CH1
time_Saving Derivative
register time
[RST Mo 3
[SET FY2 ]
[RET }
[END ]

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 1/O station (Station No.1)

0 0
= 1Y = ~
8 — oy ) o O
> 2 N S I N ~ —
] . o o o N < I
2 O p ) | x > N
eS| O - [T N a o ©
=0 N~ =T N~ e]
o © ) o © e
o & ] o & ]

X100 Y140 X/Y180
to to to
X13F  Y17F X/Y18F  *1

*1: Device numbers are on the basis of the remote I/O master station.
The following table lists 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 Y140 to Y17F Y40 to Y7F
Q62HLC X/Y180 to X/Y18F X/Y80 to X/8F

(2)

)

Switch setting for I/0 and intelligent function module

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 control 2
(simplified analog/digital conversion)/cascade control is executed.

* They include write data error code reading and error code resetting programs.

Intelligent function module switch setting
Configure the intelligent function module switch setting as follows.
For details of the intelligent function module switch setting, refer to Section 4.5.

%]

Iput format HE=. -
Slot Type Model hame Switch 1 | Switch 2| Switch 3| Switch 4| Switch 5| -
0 |Remaote 1/0|Femate |/0
11000 Input Ax42
2 111 Dlutput I 42F
3 202 Irkelli. QEZHLC 0000 ]
El =N
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(a) Devices used
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Device Function Description
. . Sets the parameter to execute normal control and program control
X100 Setting value write command . L
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 turning off then on.
o Switches into the normal control mode by turning off then on.
X104 Normal control mode switching command o
Needs to set parameters for normal control before switching.
L Switches into the program control mode by turning off then on.
X105 Program control mode switching command o
Needs to set parameters for program control before switching.
Switches into the manual control mode 2 by turning off then on.
X107 Manual control mode 2 switching command After the switching, the operation is performed by the values of
manual output settings (X20 to X2F).
X108 Cascade control switching command Switches into the cascade control mode by turning off then.on.
Needs to set parameters for cascade control before switching.
X111 Program control auto tuning execution command Executes auto tuning for program control.”
X112 Program control pattern data setting command Sets the pattern data for executing program control.”
X115 Cascade control setting command Sets parameters for executing cascade control.”
. Specifies the manipulated value when manual control mode 2 is
X120 to X12F [Manual output setting
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) | .
xiiMezrgi;?;que;;ﬁlg s not used) Outputs when writing into FeRAM has failed.
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 : 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 10 (0°C)

When program control is used, turn on X100 after turning on X112

(program control pattern data setting command).

*1: PID constants of zone 1 and zone 2 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 - 21 6 - 21
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*2: Before executing program control, PID constants of zone 1 and zone 2 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 (100s) 1 (Zone 1)
Measured value (PV)
A
150°C == ‘ ‘
50°C S - ; .
Zone PID=2 | Zone PID=2 ! Zone PID=1 | Zone PID=1 |
i i i 3 » time
. I | . . | . . | l I |
Segment 1 ‘ Segment 2 ‘ 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 control 2) 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 I/O
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)
« Start /0O No. : 0000H
* Network No. 1
* Total number of (slave) stations : 1
* Mode : Online
» Network range assignment
b station > B station M station <- R station =
StationMo. hd hd #
PDiﬂIS‘ Start | End PDiI’]IS‘ Start | End F'Uinls| Start ‘ End F'Uints| Start ‘ End |
1 286 | oo [ otFF [TUEEET] oooo [TooRe[2Ee | mioo [ mifF [TT2EE] dood [TOOFFT -
I station -» B station I station <- A station I station -» R station I station <- B station =
Stationhlo
Pninls‘ Start | End Pninls‘ Start | End Pninls| Start ‘ End Pnints| Start ‘ End |
1 [ | [ | | | 256 | 0500 | O5FF v

Refresh parameters

Link side PLC side -
Dev. name|  Points Start End Dev. name|  Puoinks Start End

Transfer SB SH 512 0000) D1FF| 4= 5B 512 0ooa 01FF
Transfer St |5 512 0000 D1FF [ 4= |5 512 0000 01FF
Random epclic |LE L o d -
Randan epelic | LW - -
Transferl B - 512 0000 OTFF| 4 [ - 512 0ooa 01FF
Transfer2 Ly - 512 0000 OTFF| 4= [ - 512 0ooa 01FF
Transferd Lw - 286 0500 OSFF[ 4o | - 286 0500 O5FF
Transferd - L o d -
Transfers - L o d -
Tranzferb - = v -
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(2) Operating the utility package
(a) Initial setting (refer to Section 5.4)

<When cascade control is not executed>

CH1 INPUL raNge .....covveviiieiieeee e "0"

CH2 Unused channel setting ..........cccoooeiiiiiinenne. "Not Used"

[Limiter setting]

CH1 Upper setting limiter ...........cccoooceiieeiiniieeee. "2000"

CH1 Lower setting limiter ...........ccocoveiieiiinieeeee. "0"

[Alert function setting]

CH1 Alert 1 mode setting .......ccocoveiiiiiee e "UprLmt Input”

CH1 Alertsetvalue 1.......ccoooeiiiieeeee e "1800"

[Normal control setting]

CH1 Set value (SV) setting ......ccccooeeveevienieceece "800"

[Program control setting]

CH1 Execution pattern ..........cccoccvveveeveceeseeseeneenne "Program Pattern 1"

CH1 Time Scale .....ooeieeeieeeeee e "s"

CH1 Program pattern 1
Final segment..........ccocoiiiiiiininieeees "4"
Segment 1 Set value (SV) setting................... "1500"
Segment 1 Executing time............cccccveevieene "200"
Segment 1 Zone PID data No. .........ccccevueenee. "2"
Segment 2 Set value (SV) setting ................... "1500"
Segment 2 Executing time...........cccocoeveeieene. "100"
Segment 2 Zone PID data No. .........cccceuee...e. "2"
Segment 3 Set value (SV) setting..........c.ec.... "500"
Segment 3 Executing time............cccceeveevieene "100"
Segment 3 Zone PID data No. ........ccccevueenee. "
Segment 4 Set value (SV) setting.................... "500"
Segment 4 Executing time...........cccoceveveennennee. "100"
Segment 4 Zone PID data No. ........cccevuenee. "

<When cascade control is executed>

CH1 INPUL raNge .....cooeviiiiiiieeee e "0"

CH2 INput range ......ccceveiiiiiieeeeee e "0"

CH1 Unused channel setting .........ccoccvcveiiiieeinn "Used"

CH2 Unused channel setting ........cccccccoevecieeiieenen. "Used"

[Limiter setting]

CH1 Upper setting limiter ..........ccoooeeveneninee "2000"

CH1 Lower setting limiter ..........ccccccvevvveeecee e, "0"

CH2 Upper setting limiter ..........ccoooeeveeveeneneee "2000"

CH2 Lower setting limiter ..........cccocovvvvvieeieeneeen "0"

[Normal control setting]

CH1 Set value (SV) setting ......cccoeoveveeveeiieceeee "1000"
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[Cascade control setting]
Cascade bias .......c.ccoveeveiieeniene e "-500"
Cascade gaiN .......ccceveererieenienee e "2000"

Initial setting

Module information
Maodule type:  Temperature Contral Module Start /0 Mo, oog0
Module model name:  BEZHLE

Setting item Setting value e
CH1 input range [
CHZ input range 0_|
CH1 zenzor compengation value setting 0

Themocouples inputf<0.01dzg.]
Micro woltagevolkage/cunent inputl0.012%)
CHZ zenzor compengation value setting 0
Themocouples inputf<0.01d=g.]
Micro woltagevolkage/cunent inputl0.01%)

CH1 primary delay digital filker settingl-0.13] 0

Details
Decimal input

Setting range
0-2z

Make text file End setup Cancel

(b) Auto refresh setting (refer to Section 5.5)
Error Code ..o "W500"
CH1 measured value (PV).....cccooiiiiniiiineeeee "W501"

Auto refresh setting

todule information

Module tppe:  Temperature Contral Module Start 140 Na.: aosn
Module model name: BE2HLC

Setting item r‘g?x?fl:elras?‘zd: M??:Li[::ﬂs ;_rans_fel P[\J_Evftl:d; =
word count et

Error code 1 1 > /500

CH1 measured value[P4] 1 1 B3 a01

CH2 measured value[FY] 1 1 B3

CH1 manipulated valug(My] 1 1 B3

CHZ manipulated valug(My] 1 1 B3

CH1 set value monitor 1 1 >

CHZ set value monitar 1 1 >

CH1 approach flag 1 1 B3

CH2 approach flag 1 1 B3 -

Make text file End setup Cancel

(c) Writing intelligent function module parameters (refer to Section 5.3.3)
Write the parameter values of the intelligent function module to the remote
I/O station.
Perform this operation on the intelligent function module parameter setting
module selection screen.
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(d) Executing auto tuning by selecting [Online], [Monitor/test] from the menu
(refer to Section 5.6)
Execute auto tuning following the procedure shown on the screen.
CH1 Automatic backup after AT of PID contents......"Yes"

Module information
Moduls type:  Temperature Contiol Module Start 10 Mo 0050

Module model name:  OEZHLC

Setting item Curtent valus Setting valus
Auta furing funchian exzeutian]
In this cialog. the setfing prosess of the auto turing
function can be done.
Please follow the steps 1 ta 13 and da the auta tuning
setting

1[»

1 Setting the taiget value
Canfim the current cisplay value of each channels
[CHH set value(SY) selling] and da the settings
i necessay.
After completing the settings, mave the cursar to the
setting item and click [Execule test] button.

INE] L =
Flssh AOM seling Details
| ‘ Maritaring

Cannat execute test
‘ | Make text file

Stop moritor 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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(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 D!
Local station
cyclic transmission

status
< Remote I/O baton pass status confirmation >
SW70.0 K4
— | (1102 )
Baton pass
execution
status 1

< Remote |/O station data link status confirmation >

SW74.0 K3
—| } (1103 )
Cyclic transmission

status 1
<{Remote I/O station communication status confirmation >
SW78.0 K3
— | (1104 )
Parameter
communication
status 1

< Remote /O station status confirmation >
SB20 T100 T101 T102 T103 T104
—HF AF A r d— FF M No oo

CH1 PID
constant read
completion flag

NO —_M100
CH1 PID constant
read completion flag
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X183 X180 X103
S 2pd I [MOVP KO D100 i
Module WDT Setting Control
ready error mode mode
flag flag switching
command
r
I_SET M1 }
Control
mode
swi