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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

Before using MELSEC iQ-R series programmable controllers, please read the manuals for the product and the relevant
manuals introduced in those manuals carefully, and pay full attention to safety to handle the product correctly.

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

CONDITIONS OF USE FOR THE PRODUCT

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;

and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the

case of any problem, fault or failure occurring in the PRODUCT.

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

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO ANY AND ALL

RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY

INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

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

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

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

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

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

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

Notwithstanding the above restrictions, Mitsubishi may in its sole discretion, authorize use of the PRODUCT in one or

more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.

(3) Mitsubishi 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.



* For SIL2 Process CPUs

(1) Although Mitsubishi Electric has obtained the certification for Product's compliance to the international safety standards
IEC61508, IEC61511 from TUV Rheinland, this fact does not guarantee that Product will be free from any malfunction
or failure. The user of this Product shall comply with any and all applicable safety standard, regulation or law and take
appropriate safety measures for the system in which the Product is installed or used and shall take the second or third
safety measures other than the Product. Mitsubishi Electric is not liable for damages that could have been prevented by
compliance with any applicable safety standard, regulation or law.

(2) Mitsubishi Electric prohibits the use of Products with or in any application involving, and Mitsubishi Electric shall not be
liable for a default, a liability for defect warranty, a quality assurance, negligence or other tort and a product liability in
these applications.

(a) power plants,

(b) trains, railway systems, airplanes, airline operations, other transportation systems,

(c) hospitals, medical care, dialysis and life support facilities or equipment,

(d) amusement equipments,

(e) incineration and fuel devices,

(f) handling of nuclear or hazardous materials or chemicals,

(9) mining and drilling,

(h) and other applications where the level of risk to human life, health or property are elevated.

(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.



INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC iQ-R series programmable controllers.

This manual describes the procedures, details, and tag data of the process control function blocks.

This manual also describes the process control instructions that are used in the process control function blocks.

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

When applying the program examples provided in this manual to an actual system, ensure the applicability and confirm that it

will not cause system control problems.
Please make sure that the end users read this manual.

Point/@

« For details on the function blocks and FBD/LD language, refer to the following.
L1 MELSEC iQ-R Programming Manual (Program Design)

« For details on the faceplate, refer to the following.

1 GX Works3 Operating Manual

L1 PX Developer Version 1 Operating Manual (Monitor Tool)
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RELEVANT MANUALS

Manual name [manual number] Description Available form
MELSEC iQ-R Programming Manual (Process Control Function Blocks/ | General process FBs, tag access FBs, tag FBs, and process e-Manual
Instructions) control instructions designed for process control PDF
[SH-081749ENG] (this manual)

MELSEC iQ-R Programming Manual (CPU Module Instructions, Instructions for the CPU module and standard functions/ e-Manual
Standard Functions/Function Blocks) function blocks PDF
[SH-081266ENG]

MELSEC iQ-R Programming Manual (Module Dedicated Instructions) Dedicated instructions for the intelligent function modules e-Manual
[SH-081976ENG] PDF
MELSEC iQ-R Programming Manual (Program Design) Program specifications (ladder, ST, FBD/LD, and SFC e-Manual
[SH-081265ENG] programs) PDF

GX Works3 Operating Manual System configuration, parameter settings, and online e-Manual
[SH-081215ENG] operations of GX Works3 PDF

PX Developer Version 1 Operating Manual (Monitor Tool) PX Developer monitoring tool and the monitoring and Print book
[SH-080370E] controlling of the DDC processing using the tag FB PDF

Point/©

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated

tool.
e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

« Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Assignment information data

The assignment information of the tag data assigned to the file register. The device information of the CPU module is
stored.

Engineering tool

A tool used for setting up programmable controllers, programming, debugging, and maintenance

Faceplate

Gauge window on which an indicator such as a controller is displayed in image format. Monitoring the tag data and
changing the current value can be performed.

FB property

The VAR_PUBLIC or VAR_PUBLIC_RETAIN class label among the local labels defined in FB. For the tag FB, the tag
data member is included in the tag FB member.

Setting the initial value for the FB property or changing the current value during a program execution changes the
function block operation.

FBD/LD program for process control

An FBD/LD program with the extended function for the process control

Label

A label that represents a device in a given character string

Process control extension

Extending the functions of the engineering tool for the instrumentation engineering

Process control function block

In the engineering tool project of the Process CPU and the SIL2 Process CPU, the function block supplied by the
manufacturer that can be used in the FBD/LD program with the process control extension enabled.

The process control instruction corresponding to the Process CPU and the SIL2 Process CPU is executed in the
function block.

Tag access FB

The process control function block that can be used only in the user-defined tag FB.
Accessing the tag data of the user-defined tag FB executes the processing.

Tag data The data where the process conditions and process status data associated with the tag FB are arranged. The
engineering tool creates the tag data as a structure.

Tag FB A function block with the process control function which works as a controller or an indicator.
The tag data defined as the global label is used.

Tag type Classification of the process control function which works as a controller or an indicator. The tag type determines the

structure type of the tag data and the faceplate type.

User-defined tag FB

The function block that can customize the process control processing of the manufacturer-defined tag FB.
The tag data can be referred from the FB program created by combining the function, function block, and process
control function block.

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.

Generic term and abbreviation

Description

SIL2 Process CPU

RO8PSFCPU, R16PSFCPU, R32PSFCPU, R120PSFCPU.
This module is used with a SIL2 function module as a pair, and performs both standard control and safety control. This
module is also used with a redundant function module as a pair and configures a redundant system.

Process CPU

R0O8PCPU, R16PCPU, R32PCPU, R120PCPU




MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.

How to read chapters 5 to 16 (process control function blocks)

The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

o—»

e —»

o——»

9.1

Analog Input Processing (M+P_IN)

M+P_IN

This FB performs range check, input limiter, engineering value inverse conversion, and digital filter processing.
The input limiter processing can be enabled or disabled on the "Options" window of the engineering tool.

FBD/LD

Applicable tag type

PID, 2PID, 2PIDH, PIDP, SPI, IPD, BPI, R, ONF2, ONF3, MONI, SWM, MWM, PVAL

o —> Control mode.
MAN [Aut [cas™ [emv [esv
[°) o o o o
*1 Transition to CASDR is possible.
e —> HBlock diagram
M+P_IN
NOR,
pUN | (PV Input) OVR Range mput|_[Imverse Dighal | )| PvP
b >0 check limiter | [vaiue conversion filter |
QO sim 1
'
'
'
SIMIN i
'
(Simulation input) '
T
frm e Femmmm———- f
Tag data H
'
'
'
'
_\ N \
(6] —} Setting. data
Hinput/output variable
Variable Description Recommended Type Data type
name range
PUN Input from a module NMIN to NMAX Input variable REAL
PVP PV output 010 100(%] Output variable REAL
HPublic variable (operation constant)
Variable Description Recommended Initial value | Set by Data type
name range
NMAX Input High Limit -999999 to 999999 100.0 EAL
\ Input Low Limit_—— ~~<aggy to 999999 00—

o—»

Processing details

HRange check
This function block checks the range of an input value.

(1)

High limit range error (HH)

High limit range error reset (H_) "
i
Input value
! (

Low limit range error reset (L_)

/

Low limit range error (LL)

| N P

/

T ~—

Sensor error Sensor error ocour

Sensor error reset ed

Sensor error cleare:

T~ T~ T

0—»

Operation.error.

Error code Description

(SDO0)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVN), block memory, operation constant (NMAX, NMIN, HH, H_, L_, LL) or tag data is a subnormal number or NaN (not a
number).

3403H An overfiow has ocourred

3405H High limit range error occurrence (HH) < high limit range error return (H_), low limit range error return (L_) < low limit range error

occurrence (LL), or input high limit (NMAX) < input low limit (NMIN)

15
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@ Function block symbol

+ Afunction block followed by parentheses indicates multiple function blocks. For example, "M+P_HS(_E)" includes two
function blocks: M+P_HS and M+P_HS_E.

© Description formats of the FBD/LD language

© Corresponding tag type (For tag access FB and tag FB)

O Corresponding control mode (For tag access FB and tag FB)

@ Function block diagram

O Input/output variables and public variables

@ Functions

@ Error code and error details



ol instructions)

The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

Analog input processing

QO—»

This instruction performs following processing to the input data (PV): range check, input limiter, engineering value
transformation, and digital filter.

—M—>

ENO:=S_IN(EN,s1,52,d1,d2);

[
e
g ol
— s2 @2 -

(3] P MExecut it

SIN

o ——————p-HWDescription, range, data type

(s1) Input data start device Refer to "Input data”. Single-precision real
number

(d1) Block memory start device Refer to "Block memory”. Word

(s2) Operation constant start device Refer to "Operation constant’. Word

(d2) Loop tag memory start device Refer to "Loop tag memory”. Word

EN Execution condition — Bit

ENO Execution result — Bit

e » mAppli Aol

(s1) — — o — —[= —|o — [=]=]=
(d1) — — o — —[- — |o — |[-]-]-
(s2) — — o — —[= — o — [=]=]=
(d2) — — o — —[- — |o — |[-]-]-

@ ———————— P Einputdata

Input value 999999 to 999999 Single-precision
+1 real number

Outputvalue | -999999 to 999999 [%] Single-precision
+ real number
+2 88 [ 881 Alam 16-bit unsigned System
b15 b2 b1 binar
BB2 | Input upper limit 4
- | | | | | | | | | | | | E § é
883 | Input lower limit
alarm o

This i

performs value of the input value (E1) in the device specified by (s1), and stores
the result in the device specified by (d1). The instruction also performs input value (E1) range check, input limiter, and digi
filter processing.

The following is the processing block diagram of the S.IN instruction. (The numbers (1) to (5) in the diagram indicate the orde
of the processing.)

| HH, H, L, LL ‘ ‘ NMAX, NMIN | | EMAX, EMIN ‘ | a |
1) l ) l [ l ) l
E1 | | Engineering
Range check Input limiter value reverse Digital fier BW
conversion L >
RUN (SPA=0)
(5) Upper limit alarm

STOP (SPA=1)

3400H An invalid operation (such as division by zero) is performed.

3402H The value specified by (s1), (d1), (s2), or (d2) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.

3405H Upper limit range error occurrence (HH) < upper limit range error return (H), lower limit range error return (L) < lower limit range error
occurrence (L), or input upper fimit (NMAX) < input lower limit (NMIN)




@ Instruction symbol

© Description formats of ladder diagram, structured text language, and FBD/LD

An instruction symbol should be described in the enclosed area of each ladder or FBD/LD program.

Execution condition is input to EN of each structured text or FBD/LD program. And, execution result should be described for
ENO.

© Execution condition (I MELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function
Blocks))

O Description of operands, setting ranges, and data types

@ Devices that can be used as operands

Operand Bit Word Double word Indirect | Constant Others™

X, Y,M L, |JOO* T,ST,C,D,W, |UuD\GO, z |LrLsT, |Lz |specifica [ [g

SM, F, B, SD, SW, FD, R, |JO\O%, LC tion H

SB, FX, FY ZR, RD U3EO\H)GO
Applicable X, Y, M, L, JOWX T3, sT3,C8, D, uo\eo z |LT3 Lz | @O K,H |E P1,J,U,
device™! SM, F, B, SB, | JOY W, SD, SW, FD2, | U3EO\GO LST?® @0.0 DX, DY, N,

FX2, FY?2 JOB R, ZR, RD U3E\HGO LCc™ v

JO\SB JOw
JO\sw

*1 For details on each device, refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)
*2 FXand FY can be used for bit data only, and FD for word data only.
*3 When T, ST, C, LT, LST, or LC is used for instructions, it can only be used as word data. It cannot be used as bit data.
*4 This device can be used with a network module with a network number specified.
*5 In the "Others" column, a device(s) that can be set for each instruction is shown.
0 Setting data. Some instructions require setting data that determine the operations of the instructions. When the loop

memory, input data, block memory, operation constant, and local work memory need to be set by a user, set values according

to the setting range. (=5~ Page 565 Data used by process control instructions)

@ Processing details of the instruction. Unless otherwise specified, the following programs are regarded as interrupt

programs.

* Interrupt program using the interrupt pointer ()

» Fixed scan execution type program

« Event execution type program that is triggered by the interrupt pointer (1)

© Error code and error details if the instruction has any possible operation error

» A device in which an error code is stored is provided in the error code column. When an error code is stored in SDO, an
error flag (SMO0) turns on. (The error status can be checked with the module label of the CPU module.)

* For the errors not provided here, refer to the following.

L[T1 MELSEC iQ-R CPU Module User's Manual (Application)



PART 1

PART1 OVERVIEW

This part consists of the following chapters.

1 PROCESS CONTROL FUNCTION BLOCKS AND PROCESS CONTROL INSTRUCTIONS

2 PROCESS CONTROL FUNCTION BLOCK

3 PROCEDURE BEFORE USING PROCESS CONTROL FUNCTION BLOCK

19
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1 PROCESS CONTROL FUNCTION BLOCKS AND
PROCESS CONTROL INSTRUCTIONS

When a process control program is created, the process control instructions and the process control function blocks in which
process control instructions are used.

A process control instruction and process control function block can be used with the Process CPU and SIL2 Process CPU
(standard program only) for MELSEC iQ-R series.

Point
When a process control program is created, using process control function blocks is recommended
Process control function blocks have features as follows.
» A process control program can be easily created by placing and connecting FB elements.
« Since the initial value of the function block can be set in the "FB Property" window of the engineering tool,
the program for the initial value setting is not required.
» An operation constant can be input to a label indicating a tag name without being conscious of address of a
device.
» The operating status of a tag FB can be checked and controlled by accessing the tag data from the
faceplate of an engineering tool.
Precautions

Process control function blocks are upgraded for improving or adding functionality at the time of version upgrade of GX
Works3. For this reason, version of a function block used in a project which is created with an earlier GX Works3 version may
not be the latest one.

When such a project is opened or read from the programmable controller, users may be prompted to upgrade the version of
the process control function block. In this case, check the precautions and perform version upgrade. If a program for process
control is changed without upgrading the version of the process control function block, unintended operations may result.
For the precautions of version upgrade and the version upgrade history, refer to the following.

==~ Page 950 Version Upgrade

1 PROCESS CONTROL FUNCTION BLOCKS AND PROCESS CONTROL INSTRUCTIONS



1.1  Process Control Function Block

A process control function block is a function block whose function is extended for process control. It contains structure data

including process conditions and process status (tag data).

[Ex]

Program using the tag FB (M+M_2PIDH_) which optimizes responsive performance for a setting value and control
performance to a disturbance

FaLzE FaLsE
|| INTSTART LINKOUT

L | MPDUTYSFT_I
,,,,,,,,,,,,,,,,,,, ! WP DUT YEPT
i IGO0 F& i 1 LmkIN_hvED
INT_TO_REAL : NH_2FICH, : ]
it n ; ! i o MVBI
" i i | |memn s
i i
i i
i i ! euse
i i
i | i
777777777777777 mrazesas § iy
PEE00 FB PyoweouT | 1
M FES2. oo § 11 ]
TS P PN CASOUT
5 i i
18000000
i
i
1
i
i
i
i
i
i

!
[
[
[
1 | 1000000 Q00000
|| ADVAMDE FTNEND
[
[
[
[
[

‘
‘

Stop Monitaring

Q)] @) 3) 4)
1) Tag FB of multi-point program setter (M+M_PGS2_)
2) Tag FB of two-degree-of-freedom advanced PID control (M+M_2PIDH_)
3) General process FB of 8 points time proportional output (M+P_DUTY_8PT_)

(
(
(
(4) Faceplate of tag FB (M+M_2PIDH_)

For the overview of process control function blocks, refer to the following.
(== Page 23 PROCESS CONTROL FUNCTION BLOCK

1 PROCESS CONTROL FUNCTION BLOCKS AND PROCESS CONTROL INSTRUCTIONS 21
1.1 Process Control Function Block



1.2 Process Control Instructions

Combinating these instructions that support loop control, such as two-degree-of-freedom PID control, sample PI, and auto
tuning performs various types of process control.

[Ex]

Program of two-degree-of-freedom PID control using the process control instruction

Settings of the loop tag memory and operation constants

M100
— {__OouT TO Ki
TO
I L PLS.. MO |
MO
| [LCALL . PI__|
T T0
FEND
P1| SM400
— | [_INT2FLT DO RO
{_SIN RO R100 R200 R1000
{_EMOV R100 R20
{ SPHPL R20 R120 R1000
{ _EMOV R120 R40
[_S2PID R40 R140 R240 R1000 R300
{_EMOV R140 R60
{_S.0UTi R60 R160 R260 R1000
{ FLT2INT R160 D1
RET

Process control instructions have the following features:

» The process control instructions are available in the programs written in the ladder diagram, structured text, and FBD/LD.

» The process control instructions have the loop tag memories and each of them contains control information of each loop.
Devices are assigned to each loop tag memory. Access to the assigned devices allows the settings of the initial values or
checking of the execution status. (Use of the tag data is unavailable.)

For the process control instructions, refer to the following.

[==~ Page 560 PROCESS CONTROL INSTRUCTIONS

22 1 PROCESS CONTROL FUNCTION BLOCKS AND PROCESS CONTROL INSTRUCTIONS
1.2 Process Control Instructions



2 PROCESS CONTROL FUNCTION BLOCK

2.1  Process Control Function Block Types

The process control function block has following types.

Item

Description

General process FB

Performs process control operation, such as correction operation and control operation.

Tag access FB

Performs processing by accessing tag data of a user-defined tag FB.
It can be used only in the user-defined tag FB.

Tag FB

Performs process control operation as a controller or an indicator. It performs processing by accessing tag data defined as
global labels.
The execution status can be checked and controlled on the faceplate of the engineering tool.

User-defined tag FB

Combines tag access FBs, standard functions, or standard function blocks to extend process control processing of a tag
FB.

It performs processing by accessing tag data in the same way as a tag FB. The execution status can be checked and
controlled on the faceplate of the engineering tool.

2 PROCESS CONTROL FUNCTION BLOCK 2
2.1 Process Control Function Block Types 3
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2.2

Program Supporting Process Control Function
Blocks

A process control function block can be used in an FBD/LD program for process control.
A FBD/LD program for process control can be created when the process control extension is enabled on the "Properties"
window of the program file.

The scan execution type or fixed scan execution type can be specified as an execution type of the FBD/LD program for
process control. For the scan execution type, only one program file with process control extension enabled can be created.
The following table shows the availability of process control function blocks.

Item Called function block
Local label Global label
General Tagaccess | Tag FB, General Tagaccess | Tag FB,
process FB user- process FB user-
FB definedtag | FB defined tag
FB FB
Calling | Program FBD/LD (process function O X X O X 0"
source extension enabled)
FBD/LD (process function X X X X X X
extension disabled)
Other than FBD/LD"® X X X x x X
Function FBDI/LD (user-defined tag FB) o X O X 0"
block FBD/LD (other than user-defined O X X O X 0"
tag FB)™
Other than FBD/LD"3 X X X X X x
Function X X X X X X

*1
*2

*3
*4

The tag access FB can be used only in the user-defined tag FB.
The tag FB and the user-defined tag FB can be declared only as a global label.

engineering tool. (==~ Page 41 Declaring a tag FB (Tag FB Setting))
Actions and transitions in an SFC program are included.
Do not use a process control function block or a function block uses a user-defined tag FB in programs with the process control
extension disabled. Doing so causes an error in programs.

2 PROCESS CONTROL FUNCTION BLOCK

2.2 Program Supporting Process Control Function Blocks

Declare them in the "Tag FB Setting" window of the



2.3 TagFB

A Tag FB and a user-defined tag FB perform process control operation as a controller or an indicator. They perform

processing by accessing tag data defined as global labels.
The tag data defines data relevant to the instrumentation system as a structure. The execution status can be checked and
controlled by accessing the tag data from the faceplate of the engineering tool.

Tag FB
M+M_PID
Input Output
—> —PVN MVN— —>
—CASIN  CASOUT[—
CASOUT_T—

Faceplate ®

Device/label memory

(O]

Operation variable

Tag data (2)

Stop Manitaring

L

(1) The tag FB performs processing by accessing the tag data or operation constants (public variables of the FB).
(2) The execution status of the tag FB can be checked and controlled on the faceplate of the engineering tool.

Engineering tool

2 PROCESS CONTROL FUNCTION BLOCK

2.3 TagFB 25



Tag FB categories

The tag FB is classified into four categories according to the tag type. The following table lists the tag type classification.

Classification Description
Loop tag Used for loop control processing.
This is equivalent to the loop tag used in process control instructions.
Status tag Used for monitoring or control of the on/off states.
Alarm tag Used to notify an alarm.
Message tag Used to notify a message.

The tag data structure and faceplate type depend on the tag type of tag FB.

[Ex]

Tag type (PID) and faceplate for the tag FB (M+M_PID)

Tag FB Tag type (PID) Faceplate
M+M_PID Offset Label Faceplate B
—PUN MVN|— +0 FUNC
—{CASIN  CASOUT|— —} +1 b3 | MAN '
CASOUT_T[— b4 AUT
b5 CAS
b9 | CMV
bA Csv

+2 b3 MANI

b4 AUTI
b5 CASI
b9 CMVI
bA Csvi
bD ATI
bE OVRI
bF SIMI

+3 b0 MLA

b1 MHA

b2 DVLA

b3 DPNA
.
.
[

For the tag type list, refer to the following.
[=5~ Page 29 User-defined Tag FB and Tag Access FB

26 2 PROCESS CONTROL FUNCTION BLOCK
2.3 TagFB



Initial values for tag data and operation constants (public
variables)

The tag FB requires the initial value settings for tag data and operation constants (public variables).

The initial values for tag data and public variables of each tag FB part can be set on the "FB Property" window of the
engineering tool. (I~ Page 47 Setting Initial Values of FBs (FB Property))

Control modes

The tag FB has six control modes.
Switching the control modes switches the tag FB control to the manual operation, automatic operation, or cascade operation.

The following table lists the control modes.

Symbol Control mode Description
MAN MANUAL Performs the manual operation. The MV setting value is output.
AUT AUTO Performs the automatic operation. The manipulated value is controlled on the basis of the SV

setting value.

CAS CASCADE Performs the cascade operation. The output value (MV) of primary loop is controlled as the setting
value (SV).

CMV COMPUTER MV Performs the manual operation with the host computer. The MV setting value of the host computer
is output.

CsVv COMPUTER SV Performs the automatic operation with the host computer. The MV value is controlled on the basis
of the SV setting value of the host computer.

CASDR CASCADE DIRECT Directly outputs the output value of primary loop as that of secondary loop in the cascade
connection.

The control mode can be switched with the faceplate of tag FB or M+P_MCHG. (==~ Page 378 M+P_MCHG)
Available control modes depend on the tag type. (=5~ Page 910 Correspondence table of tag types and control modes)

Switching the control mode

EControl mode switching when the tag type is other than 2PIDH

There are no restrictions on the control mode switching.

EControl mode switching when the tag type is 2PIDH
The control mode can be switched to CASCADE DIRECT (CASDR) only from CASCADE (CAS). There are no restrictions on

other control mode switching.

MAN

AUT
CMmvV ¢

Csv
4
4
CAS CASDR

Point}3
When the stop alarm (SPA) is TRUE, the control mode is automatically and forcibly switched to the MANUAL

mode. ([~ Stop alarm (SPA) overview)
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/0 modes

Inputs and outputs of the tag FB is connected or disconnected with the I/O module in accordance with the I/O mode setting.
Also, the input processing and loop control operation of the tag FB can be stopped.
The tag FB has four I/0 modes as follows.

Symbol 1/0 mode Description
NOR NORMAL Connects the signals from the 1/0 module (normal mode).
SIM SIMULATION Disconnects the signals from the I/O module and performs simulations. (==~ Page 928 Simulation

function (SIMULATION mode))

OVR OVERRIDE Disconnects signals from the input module and enables the input of the process variable (PV) on
the faceplate. This mode is used in case of the input sensor failure. (==~ Page 933 Override
function (OVERRIDE mode))

TSTP TAG STOP Performs no processing related to the tag. The input processing and loop control operation are
stopped.

This mode is set for the tag which has been defined for future use or has stopped. All alarms
related to the tag are reset, and no unnecessary alarm will occur. (=5~ Page 933 Tag stop function
(TAG STOP mode))

Available I/O modes depend on the tag type. For the correspondence between the tag types and I/O modes, refer to the
following.
==~ Page 911 Correspondence table of tag types and I/O modes

Switching the 1/0 mode

The 1/0 mode can be switched when the control mode is MANUAL. Use the faceplate for switching. (LIl PX Developer
Version 1 Operating Manual (Monitor Tool))
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2.4 User-defined Tag FB and Tag Access FB

A tag FB with unique processing (user-defined tag FB) can be created with tag access FBs, standard functions, or standard
function FBs.

The tag access FB performs processing by accessing tag data of the arranged user-defined tag FB.

Device/label memory

g SORE —— MFPIERIK_ |}
(1) WP M () MPS0R (&) MFFHELL
YEPI G MHF_PHPL
i FuN — L FVP 1N ouT (s i
" 0
~ N K
\\\ ~ &
= SSE NN
_____________::. _______ ‘\\ (2)
B R L L LPrTT Tag data
JPtagr
MEFID _MPoUTLY 4
MR PID WP OUT! S
.
e o e o
/
/l ’
s CASOUT | CASOUT  J¢ /!
7 ,
: -
) -1 1) CAZOUT.T e CASOUT_T/ ) /
>y 1 I - ¢ 3
. . .- ,
\\\ -

(1) Tag access FB
(2) The tag access FB performs processing by accessing the tag data of user-defined tag FB.

Pointp

The tag access FB can be used only in the user-defined tag FB.
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Tag type list

The following table lists the tag types, structure data types, structure labels for tag data reference, and application examples
available in the user-defined tag FB.

Classification Tag type Name Tag data Structure label Application
structure type for tag data example in user-
reference defined tag FB
Loop tag PID Basic PID control M+TM_PID _PID _PID.MV
2PID Two-degree-of-freedom PID control M+TM_2PID _2PID _2PID.MV
2PIDH Two-degree-of-freedom advanced PID M+TM_2PIDH _2PIDH _2PIDH.MV
control
PIDP Position type PID control M+TM_PIDP _PIDP _PIDP.MV
SPI Sample PI control M+TM_SPI _SPI _SPL.MV
IPD I-PD control M+TM_IPD _IPD _IPD.MV
BPI Blend PI control M+TM_BPI _BPI _BPLMV
R Ratio control M+TM_R R _R.MV
ONF2 Two-position (on/off) control M+TM_ONF2 _ONF2 _ONF2.MV
ONF3 Three-position (on/off) control M+TM_ONF3 _ONF3 _ONF3.MV
MONI Monitor M+TM_MONI _MONI _MONL.PV
MWM Manual output with monitor M+TM_MWM _MWM _MWM.MV
BC Batch counter M+TM_BC _BC _BC.pPV
PSUM Pulse integration M+TM_PSUM _PSUM _PSUM.PV
SEL Loop selector M+TM_SEL _SEL _SEL.MV
MOUT Manual output M+TM_MOUT _MouT _MOUT.MV
PGS Program setter M+TM_PGS _PGS _PGS.MV
PGS2 Multi-point program setter M+TM_PGS2 _PGS2 _PGS2.PV
SWM Manual setter with monitor M+TM_SWM _SWM _SWM.MV
PVAL Position proportional output M+TM_PVAL _PVAL _PVAL.PV
HTCL Heating and cooling output M+TM_HTCL _HTCL _HTCL.MV_HT
Status tag NREV Motor irreversible control M+TM_NREV _NREV _NREV.MAN
REV Motor reversible control M+TM_REV _REV _REV.MAN
MVAL1 On/off control 1 (without intermediate M+TM_MVAL1 _MVAL1 _MVAL1.MAN
value)
MVAL2 On/off control 2 (with intermediate value) M+TM_MVAL2 _MVAL2 _MVAL2.MAN
TIMER1 Timer 1 (timer stops when COMPLETE flag | M+TM_TIMER1 _TIMER1 _TIMER1.MAN
is on)
TIMER2 Timer 2 (timer continues when COMPLETE | M+TM_TIMER2 _TIMER2 _TIMER2.MAN
flag is on)
COUNT1 Counter 1 (counter stops when M+TM_COUNT1 _COUNT1 _COUNT1.MAN
COMPLETE flag is on)
COUNT2 Counter 2 (counter continues when M+TM_COUNT2 _COUNT2 _COUNT2.MAN
COMPLETE flag is on)
PB Push button operation M+TM_PB _PB _PB.MAN
Alarm tag ALM Alarm M+TM_ALM _ALM _ALM.ALM1
ALM_64PT 64-points alarm M+TM_ALM_64PT | _ALM_64PT _ALM_64PT.ALM1
Message tag MSG Message M+TM_MSG _MSG _MSG.MSG1
MSG_64PT 64-points message M+TM_MSG_64PT | _MSG_64PT _MSG_64PT.MSG1
Point}’
The available tag access FB parts depend on the tag type of user-defined tag FB. (==~ Page 907
Correspondence table of tag types and tag access FBs)
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2.5 Program Execution Control

An FBD/LD program for process control can be set a program execution cycle.
There are two methods for executing a program: timer execution and interrupt execution (fixed scan). Select either of the
methods in accordance with the intended use of the program.

Timer execution

An FBD/LD program for process control is executed in the execution cycle (AT) which is set to each program.
Among tag access FBs that structure of a loop tag FB, M+P_IN, M+P_PHPL, and M+P_OUT1 used in I/O control are
executed every execution cycle. Additionally, M+P_PID and M+P_2PID used in loop control operation are executed in the

control cycle (CT) which is set to each tag. (>~ Page 36 Control cycle (CT))

Setting the execution cycle (AT)

Select "High-Speed", "Normal-Speed", or "Low-Speed" for an execution cycle of each program block.

Set the execution cycle on the "Properties" window of the program block.

= Inherent Property
Execution Interval Normal-Speed{1000ms) IZ|
Phase 1

Changing the execution cycle (AT)

The following table lists the setting values and details of the execution cycle.

Execution cycle | Description Default
High-Speed "50ms", "100ms", or "200ms" can be selected for the high-speed execution cycle. 200ms
Normal-Speed The normal-speed execution cycle is "High-speed execution cycle x Setting value". 1000ms

"2", "3", "4", or "5" can be selected for the normal-speed execution cycle. (Setting value = 5)
Low-Speed The low-speed execution cycle is "High-speed execution cycle x setting value". 4000ms

"5", "10", "20", "25", or "50" can be selected for the low-speed execution cycle. (Setting value = 20)

The high-speed execution cycle and the setting values for normal/low-speed execution cycle can be set on the "Options"
window of the engineering tool.

= Program Execution
B Execution Interval
High-Speed 200ms
Mermal-Speed (High-Speed ¢ Setting Walug) 5
P el Baehn Low-Speed (High-Speed x Setting Valug) 20
Setting = 1/0 Control

Basic Setting

ne Prograrm Change

Output Result

KN EREN

EPrecautions

Set the scan time so that it is equal to or shorter than the high-speed execution cycle.

If the scan time exceeds the high-speed execution cycle, the fixed scan cycle cannot be maintained and an error of one scan
time will occur at maximum in the timer execution program cycle. (==~ Page 32 Phase and execution order)

[Ex]

When the high-speed execution cycle is 200ms

Oms 200ms 400ms
(1) | ) |
Scan program | Scan program - Scan program l—}

High speed | | High speed |
: !
1 1
1, 1
P>

(©) '

(1) When the timer exceeds the specific cycle, the program block for process control is executed.

(2) When the scan program is executed for the specific cycle or longer, the program block for process control is executed after the execution of the scan
program ends.

(3) The time to the end of the last scan program is an error. An error of one scan time can be occur at maximum.
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Phase and execution order

For the normal/low-speed execution cycle, set the phase.

With the phase setting, a program block can be executed at a timing shifted by a constant interval from the set execution
cycle.

Set the phase on the "Properties" window of the program block.

= Inherent Property
Execution Interval Marrmal-Speed(800ms) IZ|

e H :
[Ex]

Phase for the normal-speed execution cycle of 800ms
On the "Options" window of the engineering tool, set "200ms" to the high-speed execution cycle and "4" to the setting value of normal-speed execution cycle.

B Execution Interval
High-Speed 200ms IZ|
MNermal-Speed (High-Speed x Setting Walug) IZ|

200ms 200ms 200ms 200ms 200ms 200ms 200ms 200ms

High speed

#1 #2 #3 #4 #1 #2 #3 #4

Normal speed

800ms 800ms

In this case, the execution cycle of 800ms is divided into four sections. The phases #1 to #4 can be set for the normal-speed program block.

Fixed period execution of program block with phase

800ms 800ms

200ms 200ms | 200ms | 200ms | 200ms 200ms | 200ms | 200ms
w2 ' ow | w w2 w3 ow

L
- #

A - -

5 | - | - |

1 1
1 1
: 800ms !
I 1

The execution cycle of 800ms is divided into four sections (200ms x 4). Set the program block A to be executed in the phase #1 and the program block B in the
phase #2.

Consequently, when the execution time of the program block A is 200ms or shorter, the execution cycle of the program block B is always 800ms regardless of
the execution time of the program block A.
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[Ex]

Fixed period execution of program block without phase

The execution time of A differs every time.

| 800ms | 800ms |

: = |

JEn e |

(800+a)ms

The program blocks A and B have the same execution cycle of 800ms, and the program block A is first executed.

In this case, the program blocks are executed simultaneously, and the program block A is executed at an interval of 800ms and the program block B is executed
after the execution of the program block A ends. Therefore, the execution time of program block A decides the execution cycle of the program block B, which will
not be exactly 800ms. The on-time performance thus degrades.

The undetermined factor (+a) in the execution cycle of the program block B results from the fluctuation of execution time of the program block A.
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EProgram block with delay

If the program execution time exceeds the phase due to an interrupt execution, the next program block is not executed in the
execution cycle, and the on-time performance may degrade.

[Ex]

Fixed period execution of program block with delay

800ms 800ms

200ms 200ms 200ms 200ms | 200ms 200ms 200ms 200ms

L w1 om |

.

#2 #3 #2 #3

@

:=
)
I

I

T

I

I

I

I

I

—

Q)]
The program block A is executed in the phase #1, the program block B in the phase #2, the program block C in the phase #3, and the program block D in the
phase #4.
(1) The execution time of the program block D is 200ms or longer due to an interrupt start program or other causes.
(2) The program block A cannot be executed until the execution of the program block D ends. Therefore, the execution cycle of the program block A is not
800ms, and the on-time performance will degrade.
(3) However, when the total sum of the exceeding time of the program block D and the execution time of the program block A is 200ms or shorter, the program
block B is executed in the normal execution cycle.

EProgram block with the same execution cycle and phase
When multiple program blocks are set to be executed in the same phase, the program blocks are executed in the order set on
the "Program File Setting" window of the engineering tool.

Fixed period execution of program blocks with the same execution cycle and phase

800ms 800ms

200ms
#1

- - |
o o |

800ms

200ms 200ms | 200ms , 200ms

#1

200ms , 200ms | 200ms

I
#2 ' #3 #4 !

|
I
#2 ' #3 #4 !

O

Although the program blocks B and C have the same cycle and phase, the program block B is executed first in accordance with the execution order.
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BSynchronizing phases in different execution cycles

The normal-speed program block is executed once when the high-speed program block is executed for "Normal-speed
execution cycle + High-speed execution cycle" times. The low-speed program block is executed once when the high-speed
program block is executed for "Low-speed execution cycle + High-speed execution cycle" times.

For example, when the execution cycle of high-speed program block is 100ms and that of normal-speed program block is
500ms, the normal-speed program block is executed once when the high-speed program block is executed five times.

Therefore, if the scan time exceeds 100ms, each program block cannot be executed in the setting cycle.

For example, when the execution cycle of normal-speed program block is 500ms and the scan time is 150ms, the high-speed
program block is executed every 150ms. In this case, the normal-speed program block is executed once when the high-speed
program block is executed five times. Consequently, the execution cycle of normal-speed program block is 750ms, and an
error of 250ms (750ms - 500ms) will occur. Therefore, the scan time must be set to 100ms or shorter.

HPhase at operation change of the CPU module

A program is executed from the first phase when:

* CPU module is reset.

» CPU module is powered off and on.

» Operating status of the CPU module is switched from STOP to RUN.
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Control cycle (CT)

A control cycle is the cycle in which the loop control operation is performed.
Set an integral multiple of the execution cycle as the control cycle for each tag. The execution cycles are counted, and the
loop control operation is performed when the specified number of control cycles is reached.

When the control cycle of M+M_PID is 1s in the program block with the execution cycle of 200ms

Program block (AT = 200ms)

! |
\ |
\ |
, I
\ |
. Input M+M_PID |
! :
H |
1 I
X PVN | | |INfunction | | PHPL function PID function | | OUT1 function MVN |
[ (M+P_IN) (M+P_PHPL) (M+P_PID) (M+P_OUT1) !
1 I
1 |
1 I
1 CASOUT !
! CASIN (— :
1 I
| CASOUT T |
| { I
1 |
1 I
: Output :
1 I
1 200ms |

M moomm
|
CT
hz)

(1) The IN function, PHPL function, and OUT1 function of M+M_PID are executed every 200ms. The PID function is not executed and the last value is used for
an output to OUT1.
(2) The IN function, PHPL function, PID function, and OUT1 function of M+M_PID are executed.

If the control cycle is not the integral multiple of execution cycle, round off the number after the decimal point of control cycle
(CT) + execution cycle (AT) and multiply the execution cycle to calculate the control cycle.

For example, when the execution cycle (AT) is 1.0s and the control cycle (CT) is 2.5s, the calculation is 2.5 +1.0=2.5 - 3.
Therefore, the control cycle is 3s.
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ESetting the control cycle (CT)

Set the control cycle in the "FB Property" of the engineering tool.

Item Name Setting/Storage range Unit Initial value | Data type Number of
Low limit High limit digits after
the decimal
point
CT Control cycle 0 9999 s 1.00 REAL 2

The following table lists the available tag types and tag access FBs performing operations every control cycle.

Tag type Tag access FB
PID M+P_PID(_T)
2PID M+P_2PID(_T)
2PIDH M+P_2PIDH(_T)_
PIDP M+P_PIDP(_T), M+P_PIDP_EX(_T)_
IPD M+P_IPD(_T)
BPI M+P_BPI(_T)

R M+P_R(_T)
ONF2 M+P_ONF2(_T)
ONF3 M+P_ONF3(_T)
SWM M+P_MSET_
SEL M+P_SEL_T3_

Interrupt execution (fixed scan)

The interrupt execution interrupts the timer execution program and executes a program.

Set the program file as a fixed scan execution type program. The program file is executed at the fixed scan interval which has
been set. (L1 MELSEC iQ-R CPU Module User's Manual (Application))
The fixed scan interval is recommended to set 10ms or more.

When a safety program is used

The safety program is executed at the timing of the safety cycle time. The standard program (+ END processing) is executed

in remaining time of the safety cycle time. Therefore, if the safety program + the safety input/output processing time is long,
the execution cycle set for the FBD/LD program for process control may shift.

For the safety program and the safety cycle time, refer to the following.

(L1 MELSEC iQ-R CPU Module User's Manual (Application))

When a fixed scan execution type program/an interrupt program
is used

A fixed scan execution type program and an interrupt program may not always be executed at a specified timing.

» While a process control function block is being executed, interrupts are disabled by the DI instruction, and therefore a fixed
scan execution type program or an interrupt program waits to run.

» Once a process control function block completes, interrupts are enabled by the El instruction and a fixed scan execution
type program/an interrupt program in a wait state runs.

This may affect high-speed pulse measurement with a CPU module and the result may be inaccurate. In this case, use the

counter function of the pulse input module or the high-speed counter module.

When using these modules, refer to the manuals for each module.

For the fixed scan execution type program and interrupt program, refer to the following.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

Check the processing time of a program being executed using the program list monitor function. Refer to the following.

] GX Works3 Operating Manual
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3 PROCEDURE BEFORE USING PROCESS
CONTROL FUNCTION BLOCK

This chapter describes how to create an FBD/LD program for process control using tag FBs.

3.1 Overview

1. Creating a project
Create a new project using the engineering tool. (L1 GX Works3 Operating Manual)

2. Setting CPU parameters

Set the following items in the CPU parameter.

* File Register Setting (==~ Page 39 File Register Setting)

* Index Register Setting (==~ Page 40 Index Register Setting)

« Label Initial Value Reflection Setting (==~ Page 40 Label Initial Value Reflection Setting)

« Tracking Setting (==~ Page 40 Tracking Setting)*1

*1 The setting is required only when the operation mode of the Process CPU is set to "Redundant”.

3. Declaring tag FBs (Tag FB Setting)

Declare tag FBs in the "Tag FB Setting" window. (=~ Page 41 Declaring a tag FB (Tag FB Setting))

4. Editing an FBD/LD program for process control

Drag and drop a tag FB from the element selection window and edit an FBD/LD program for process control. (==~ Page 42
Editing an FBD/LD Program for Process Control)

Create user-defined tag FBs as necessary. (=5~ Page 45 Creating a user-defined tag FB)

5. Setting initial values of FBs (FB Property)
Set initial values of tag data and public variables (FB property) of tag FBs. (==~ Page 47 Setting Initial Values of FBs (FB
Property))

6. Converting and writing
Perform "Rebuild All" (Reassignment) and write all the programs to the CPU module. (=5~ Page 47 Converting and Writing)

7. Resetting the CPU module and executing programs
Reset the CPU module and switch the operating status to RUN. (LI MELSEC iQ-R CPU Module User's Manual (Startup))

8. Checking FB operation (Faceplate)
Check the control status of a tag FB on a faceplate. (==~ Page 48 Checking FB Operation (Faceplate))

9. Reading the current value of FBs and reflecting the initial values (FB Property Management (Online))
The current value of the FB property can be read from the CPU module to be reflected to the initial value of the FB property
with the "FB Property Management (Online)" function of the engineering tool. (LIl GX Works3 Operating Manual)
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3.2 Setting CPU Parameters

Set the following items in the CPU parameter.

* File Register Setting

* Index Register Setting

* Label Initial Value Reflection Setting

» Tracking Setting*1

*1 The setting is required only when the operation mode of the Process CPU is set to "Redundant”.

File Register Setting

Set the file register.

O [CPU Parameter] = [File Setting] = [File Register Setting]

Operating procedure

O Fife Regiotor Sotting 1. Select "Use Common File Register in All
2 Us;af_;ra:tn; Setting EQSEKCWDDI'::M File Register in &l Programs Programs“ for “Use Or Not Settlng"
heliane HAm 2. Specify 32K words or more for "Capacity".
3. Enter any name in "File Name" and click the
[Apply] button.
Py pr— = 4. The window for setting the file register to the all
points latch (2) is displayed. Click the [Yes]
_!l Are you sure you want to set the file register to the all points latch (2)7 button
Yes ] [ No
Precautions

Set the value beyond the range specified in the option of the engineering tool as the file register capacity.

O [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "File Register: ZR"

5 Project B System Resource B
%} Program Editor B File Register: ZR 1
i Other Editor Start g 3
3% Edit End 32767 | |
iy Find /Replace = Index Register: Z
& Monitor Points ?
2¥ Online Start 0
& Convert End 6
B Tag FB
Waximurn Nurmber of Tags 100
it th lge of chacactarc fort o s

Process Control Extension

Setting
‘fiq Intelligent Function Module

The range set in the option is used for assignment for the system area and tag data.
Therefore, do not use the setting range of the file register in the program.

However, it can be used for items of the public tag data.
When using the process control function block, do not use the QDRSET(P) instructions in the project. If the file name of file

register is changed by the QDRSET(P) instructions, programs do not operate correctly.
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Index Register Setting

Check that seven points or more are set to the index register (Z). (The default setting is 20 points.)

O [CPU Parameter] = [Memory/Device Setting] = [Index Register Setting]

[l Jrdex Registor Setting
= Points Setting

=l Total Paints: 24 Yiord
Index Register () 20 Points
Lone Index Register (LZ) 2 Points
-
Precautions

The range displayed in the option of the engineering tool (Z0 to Z6) is used for internal processing.
Therefore, do not use Z0 to Z6 of the index register in the program where the process control extension is enabled, and
functions and function blocks used in that program.

Label Initial Value Reflection Setting

Check that "Disable" is set to "Label Initial Value Reflection Setting at STOP to RUN" of "Label Initial Value Reflection Setting".
(The default setting is "Disable".)

O [CPU Parameter] = [File Setting] = [Label Initial Value Reflection Setting]

| Label lnitral Valkse Refloction Scitg
Label Initial Walue Reflection Setting at STOP to RUN Dizable

Tracking Setting

Set the parameters of the tracking transfer.

O [CPU Parameter] = [Redundant System Settings] = [Tracking Setting]

2 Traokioa Seting 1. Select "Detailed setti ng" in "Tracking Device/
Signal Flow Memory Tracking Setting Transfer
2l Tracking Devica/Label Setting Detailed setting Label Setti ng "
Tracking Block No.1 Auto Transfer Setting Transfer Automatically
Device/label Detailed Setiing {<Detailed Sefting> =

2. Open "Detailed Setting" of "Device/Label
Detailed Setting".

Bevics Do Seirg el Deied eirg 3. Open "Global Device Setting".
I | e || e ey | e | e e || (e e e ety || e
1 0.0K Word Do Mot Transfer Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
2 0.0K \nford Do Not Transfer Do Not Transfer Do ot Transfer Do ot Transfer 0.0K Word
3 0.0K \word Do Mot Transfer Do Not Transfer Do Mot Transfer Do Mot Transfer 0.0K Word
" 1 H n H
PRR— ” 4. The "Global Device Setting" window opens.
o e St Rston Set devices other than the file registers to use
Tracking Block No. ] | e Regiter Seting in an FBD/LD program for process control. To
Total Global Device 0.0K'Word File Name . i
reflect the devices and their areas that were

No [ Device _|Points (Decimal) Start End ~ o . . Y

i i set in "Device/Label Memory Area Setting",

: click the [Device Setting Reflection] button.

5

€

7

8

9

10

v

Explanation

Set device and range for tracking

[Setting range]
Device Type: X. Y. M. B. SB.F.V. 5, T,LT, ST, LST.C,LC,D.W.SW. L. Z.LZ ZR ", RD

* Set afile name in ‘Fils Register Setting’ when fil register s selected

0K Cancel

Pointp

When the process control extension is enabled, "Tracking Device/Label Setting" is automatically set to
"Detailed setting". Also, the file register area that was specified in "System Resource" of "Process Control
Extension Setting" is entered in the tracking block No.64 and the corresponding tracking transfer trigger (bit
15 of SD1670) automatically turns on at every scan.
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3.3 Declaring a tag FB (Tag FB Setting)

Declare a tag FB to be used in an FBD/LD program for process control.

Operating procedure

™ 1. Click the "Tag FB Setting" button (1) on the
: ” - toolbar to display the "Tag FB Setting" window.
: ' ﬁl_ - When the "Tag FB Setting" button is not displayed on the toolbar,
click [View] — [Toolbar] — [Process Control Extension].
@ 2. Click (2) on the "Tag FB Setting" window to
display the "Select Tag FB Type" window.
Mo. Tag Mame Tae FB Tvpe {Tag Tvpe
d I
2 CJ
3 CJ
| (.
TR = 3. Select a data type of the tag FB to be used on
the "Select Tag FB Type" window.
ata Tupe 4. Click the [OK] button.
M+M_PID T -
bmpPo @
M+M_PID_DUTY_T =
M4M_PID_DUTY 3
M4M_2PID_T | 4
MM _ZPID
MAM_2PID_DUTY_T
M4M_2PID_DUTY
MAM_2PIDH_T_
MM _2PIDH_
M4M_PIDP_T
M4M_PIDP
M4M_PIDP_EX_T_
M4M_PIDP_Ex_
M4M_SPI_T -
[e]4 ] [ Canicel ]
@) 5. Enter "Tag Name" (3).
6. Click the [Apply] button.
Mo, Tag Name/ Tae FB Tvpe Tae Twpe [Apply]
7 fot+hd_PI0 E] FID 1)
2 CJ
: ()
'l (|

After declaring a tag FB, FB instances and tag data are automatically registered to the global label. The related function
blocks and structures of tag data are also automatically registered to the navigation window.

Precautions

Before deleting a process control function block type, a tag data structure type, or a user-defined tag FB type, search the
function block type and the structure type to be deleted with Find String and check that they are not used in the project.
Deleting these data without checking may cause an error in the project.
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3.4 Editing an FBD/LD Program for Process Control

Drag and drop a tag FB onto the FBD/LD editor and edit a program.

Operating procedure

— 1. Select an instance of the declared tag FB on

Single Nummeric Varibie
XdBhe Selection . .
= Seig the element selection window and drag and
TIC001_FB Bit Shift
| S (1) === drop it (1) to any place on the FBD/LD editor.
PR T 2. The setting dialog to use the process control
CASOUT_T Process Control Function Block . . . .
Anslog Vlue Selection/Average function block (2) is displayed. Click the [Yes]
Correction Operation FB
@ e button so that the process control function
Control Operation FB
MELSOFT GX Warks? 2| \| [ Control Operation FB (Tag Access) block can be used.
Loop Control Operation FB (Tag Access)
| Special FB (Tag Access)
b o e compenes o e e CoveilanE?
) Duyuuwanttu:hangetheseﬁmg(u“/e;? " Fres ) | StatusTag 78

Alarm Tag FB
[Caution] Message Tag FB
1 two or more program files in which process control extension s used
for scan execution type are included, please change the setting through
properties to set one program.

| |roject
[ | Function Block
\

I Tagre

|
|
|
I ‘ & Ticoo1_f8 4

TIC001 FB

3. Arrange program elements on the input/output
variables of the tag FB placed on the editor.

Pointp

« Instances can be specified after dragging and dropping a tag FB from the navigation window or the element
selection window onto the FBD/LD editor.

« For labels used in an FBD/LD program for process control, specify VAR_RETAIN, VAR_OUTPUT_RETAIN,
or VAR_PUBLIC_RETAIN label class to hold the data at power-off or reset of the CPU module.

« Setting for using process control function blocks (process control extension) can also be enabled on the
"Properties" window of program files.
B Detail

Type Prograrm File

= Inherent Property
Use the process control extension REES

» The execution cycle and the phase can be set on the "Properties" window of program blocks. (=5~ Page 31
Timer execution)

3 PROCEDURE BEFORE USING PROCESS CONTROL FUNCTION BLOCK
3.4 Editing an FBD/LD Program for Process Control



Specifying tag data and public variables

The following describes how to specify tag data and public variables in programs.

ESpecifying tag data

To use tag data of a tag FB in an FBD/LD program for process control, specify the tag data as "Tag name.Tag data name".

[Ex]

When using the manipulated value (MV) of the tag data (TIC001)

E= ProgPou [PRG] [Local Label ... B ProgramBody : ProgPou [PR... &l Tag FB Setting = _

<Filters [ Maximum Mumber of Taeg.. ] [ Check. ]

Mo. | Tag Mame | Tae FE Tvpe | Tae Tvpe | Structured Data Twpe | FE hztance Mame | Label Mame of Structured Data Type | Aszigned Device |

1 |Tcoot MeMPID [ PID M+TM_PID TIG001_FE TIG001 ZRa000
TICO0N_FE
MA_FID (1)
Pl MY /
"""""" 1
I
CASIN  CASDUT V0 ooy M TempOutput
f 1
---------- -l
CASOUT.T

(1) Specify "TIC001.MV" using the tag name and tag data name of the tag data.

BSpecifying public variables

To use a public variable of a tag FB in an FBD/LD program for process control, specify the public variable as "FB instance
name.Public variable name".

[Ex]

When using the input high limit (IN_NMAX) of the tag FB (TIC001_FB)

E= ProgPou [PRG] [Local Label ... B ProgramBody : ProgPou [PR... &l Tag FB Setting = _

<Filters [ Maximum Mumber of Taeg.. ] [ Check. ]
Mo. | Tag Mame | Tae FE Tvpe | Tae Tvpe | Structured Data Twpe | FE hztance Mame | Label Mame of Structured Data Type | Aszigned Device |
1| TIS0m M+M_PID (L] PID M+THM_PID TICO01_FE TG0 ZRa000
TICOo _FE
h+HA_FC
Pt kA
"""""" 1
1
1
[ Analogintax  =—{TICOON_FEIN_NMAX) | DASIN CASOUT
R S -l
CASOUT.T

2)
(2) Specify "TIC001_FB.IN_NMAX" using the FB instance name and member name of the tag FB.
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Precautions

« Before placing a tag FB on the FBD/LD editor, declare the tag FB on the "Tag FB Setting" window.

» Do not use a process control function block in program files with the process control extension disabled. Doing so causes
an error in programs.

« In a program and the function blocks/functions used in the program which are enabled the process control extension, the
timer (T), retentive timer (ST), and timer FB (TIMER_[_M) do not correctly operate. Create a program using the long timer
(LT), long retentive timer (LST), pulse timer (TP(_E)), on delay timer (TON(_E)), or off delay timer (TOF(_E)).

+ In a program and the function blocks/functions used in the program which are enabled the process control extension, set an
execution cycle so that the count input signal turns on and off in a cycle longer than the execution cycle. If the count input
signal of the counter (C), long counter (LC), or counter FB turns on and off in a cycle shorter than the execution cycle, the
rising edge of the count input signal cannot be detected and an intended value may not be obtained.

« In a program and the function blocks/functions used in the program which are enabled the process control extension, a
value obtained when a program is executed is stored in the special relay (SM).
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Creating a user-defined tag FB

The following shows the procedure to create a user-defined tag FB.

Operating procedure

1. Create a new function block.

Detail Setting 2. Set the items of "Program Configuration" as
Program Configuration follows on the "New Data" window.
Program Language 4 FEO/LD «— O (1) Select "FBD/LD".
Use as Tag FB Yes 4“— (2) Select "Yes".
PID “—— 0O (3) Select a tag type.

3. Createa program in a user-defined tag FB by

combining tag access FBs, standard functions,
or standard FBs.

Blend PI Contol Enable Tracking _

s are usually controlled o constt rate.

E& ProgPou [PRi] [Local Label ... B ProgramBody @ ProgPou [PR... JEl Tan FB Setting x 4' Declare an instance Of the user-defined tag FB
<Filter> [ Maximum Mumber of Taes.. ] [ Check, ] on the "Tag FB Set“ng“ WlndOW Se|eCt the
Mo. | Tag Mame | Tae FB Type | Tag Type | Structured Data Type | FB Instance Mame | Label Mame of St "User-defined FB" tab on the "Select Tag FB
2 [UrD T [WEE M+ TH_PID . .
) /4' 8 AT = Type" window, and select the user-defined tag
® i =] User-defined FB FB (4)
fi @ Data Type
; 8 @ 9. Entera tag name (5) and click the [Apply]
! @ button.
Spacial FB (Tag Access) 6. InaFBD/LD program for process control,
e select an instance of the declared user-defined
g FB
XxMme CL G ) tag FB. Drag and drop it to the desired point on
R (6) Message Tag FB
Fefet the FBD/LD editor (6).
PWUP‘DTM ‘\\ Function Block ( )
\ Tag FB
CASIN T CASOUT :Ej TIC[|017FE\
CASOUT_T L4 @ TIC002_FB
TICO02_FB

Pointp

Atag access FB available in a user-defined tag FB differs depends on the tag type. For the available tag
access FBs, refer to the following.
[Z=~ Page 907 Correspondence table of tag types and tag access FBs
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Specifying tag data of a user-defined tag FB

The following describes how to specify tag data of a user-defined tag FB to be used in a program.

EWhen specifying the tag data from an FBD/LD program for process control
To use tag data of a user-defined tag FB in an FBD/LD program for process control, specify the tag data as "Tag name.Tag
data name".

[Ex]

When using the manipulated value (MV) of the tag data (TIC002)

bgPou [PRG] [Local Label ... B ProgramBody : ProgPou [PR... b0 Q=== il = L_PID_T [FE] [Function/FE... sl
<Filters [ Maximum Mumber of Taeg.. ] [ Check. ]
Mo. | Tae Mame | Tag FE Tyvpe | Tae Tvpe | Structured Data Twpe | FB hatance Mame | Label Mame of Structured Data Tvpe | Azsigned Device
2| TICO02 UPFIDT [.] PID M+THM_PID TIC002_FE TIC002 ZR3130
TICOW FB
LPIDT
AINCCZ ,|— Py T[] e ADUTCOZ
P CASINT GASCUT
CAZOUT T

(1) Specify "TIC002.MV" using the tag name and tag data name.

EWhen specifying the tag data from a user-defined tag FB
To use tag data of a user-defined tag FB in the user-defined tag FB, specify the tag data as "Structure label for tag data
reference.Tag data name".

[Ex]

When using the manipulated value (MV) of the tag data in the user-defined tag FB "U_PID_T" (tag type: PID)

M.PIN M.P.PHPL 1 M.P_PIDT 1
M+PIN MHP_PHPL MHP_PID_T
PYN N e R PVPO PVP WD
CASINT
~(2)
gL | possooooRooo :
1
1
[ PIDMAN  — G —{ FDMY B,
1
---------- -l
_PIDMV ING
( 100 — v

(2) Specify "_PID.MV" using the structure label for tag data reference and tag data name.
For the structure labels for tag data reference, refer to the following.
[=5~ Page 30 Tag type list

Precautions

» Create a user-defined tag FB specifying the FB type to subroutine type.

» Do not use the El instruction (enabling interrupt programs) in a user-defined tag FB or a function/function block called by
the user-defined tag FB.

» Use a structure label for tag data reference in a user-defined tag FB only.
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3.5 Setting Initial Values of FBs (FB Property)

Set initial values of tag data and public variables in the "FB Property" window.

Operating procedure

1. Selecta tag FB and display the "FB Property" window.

FB Property a
] <Firer

IR k ) [View] = [Docking Window] = [FB Property]

Label Name Initial Value

i 2. Setinitial values to the tag data or public variables.

INHH 1020
H 1000
INL 0
ML -20
INSEAOTYPE 0
PIDMTD 80

PIDDVLS 20
PIDPN 0
PIDTRK 0
PIDSVPTNED  TRUE
PIDSVPTNET  TRUE

DataType FLOAT [Single Precision]
Tnput High Limit

The following initial values can be displayed or set on the "FB Property" window.
* VAR_PUBLIC or VAR_PUBLIC_RETAIN class labels of the selected FB
* Members of tag data relevant to the selected FB

Pointp

To set initial values of public variables of the tag access FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L[] GX Works3 Operating Manual

3.6 Converting and Writing

Perform "Rebuild All" (Reassignment)*1 and write the programs and their parameters to the CPU module.

*1 By performing "Rebuild All"/"Convert"/"Convert"+"Online Program Change", program blocks (M+PHEADER and M+PFOOTER) to be
used by the system is added in a program file with the process control extension enabled. M+PHEADER and M+PFOOTER cannot be
edited or deleted.

* For the converting of programs, refer to the following.

[T GX Works3 Operating Manual

* For the writing of programs and parameters to the programmable controller, refer to the following.
L[] MELSEC iQ-R CPU Module User's Manual (Startup)

] GX Works3 Operating Manual

Point;3

To add or change program processing during system operation, perform "Convert" + "Online Program
Change". Assignment and current values of labels that have been declared can be maintained.

Do not perform "Rebuild All" (retain) or "Convert".

"Rebuild All" (retain) and "Convert" can be disabled on the "Options" window of the engineering tool.

= Convert 2 Conversion Operation
Basic Setting Enable Rebuild All (Reassignment) Yes IZ|
Online Prograrm Change Enable Rebuild All (Retain) ves IZ|
Qutput F-‘.e-_;.ult . Enable Conwversion Yes IZ|
Process Control Extension
Setting Program Check
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3.7 Checking FB Operation (Faceplate)

Set the operating status of the CPU module to RUN, and monitor and change the tag FB operation and current values.

Operating procedure

1. Setthe operating status of the CPU module to RUN to start

monitoring.
S 2. Selecta tag FB in an FBD/LD program for process control, and
[-o- ] click (1).
TICOO1_FB
PN 3. Monitor the status of the tag FB on the faceplate, and add
s changes as necessary.

e ; 71338043

LN >

For the display configuration of the faceplate, refer to the following.
L] GX Works3 Operating Manual

3.8 Troubleshooting

When an error has occurred in the CPU module, check the error information by using the module diagnostics in the
engineering tool. For details on the module diagnostics (CPU diagnostics), refer to the following.

L[] GX Works3 Operating Manual

If the location where an error has occurred is a process control function block, check the detailed information in the module

diagnostics window and explanations of error codes of each function block in this manual. Also, the detailed information of the
error is stored in SD81 to SD111 (detailed information 1) and SD113 to SD143 (detailed information 2). For the information to
be stored, refer to the following.

(L1 MELSEC iQ-R CPU Module User's Manual (Application))
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Troubleshooting of when an error has occurred in a process control function block
1. Display the module diagnostics (CPU diagnostics) in the engineering tool.
O [Diagnostics] = [Module Diagnostics (CPU Diagnostics)]

2. Check the error code and detailed information on the module diagnostics (CPU diagnostics) window.

Eror son | Module on List
No. Occurrence Date status | BT Ovarview Emor ump
Code
1 |z017702/01 17:23:41.342 A (Operation error Event History
Detail
Legend | ff Msjor S
‘Sequence step No. :1135 Processing :PIDP operstion
FB No. :9
File name :M_PFELIE.PFE
Cause - Division where the divisor is zero was performed. I
Corractive Acton "~ Check and corract the error program (st=p) displayed by using the srror jump function.

In the above example figure, the error code and detailed information are displayed as follows.
Error code: 3400

Processing: PIDP operation

Cause: Division where the divisor is zero was performed.

3. Click the [Error Jump] button to display the function block where the error has occurred. In the following example, the
function block is M+P_PIDP_EX_T_.

Read Mntr |

SPIDP_OPE R2Z0
ADRSET ~ CONST[7]

0 ]
NMAX @RIZD
EMOV
100.000 -
SPIDP_OPE R2Z0
ADRSET ~ CONST[9] H|

0

NMIN @RIZD
EMOV
0.000 -

SVPTN_ED
—m;

4. Checkthe explanation of the corresponding function block in this manual.
Identify the location of the operation where caused the error and change current values of the input data, public variable, and

tag data used in the operation.
In the case of error example above, check the current values, which may cause a division where the divisor is zero in a PIDP
operation, of the following items in the function block of M+P_PIDP_EX_T_. Change the current value in the location where

causes the error.
* Gain (PROPORTIONAL)
 Engineering value high limit (RH)
« Engineering value low limit (RL)
* Integral time (INTEGRAL)
« Derivative time (DERIVATIVE)
« Derivative gain (MTD)
« Control cycle (CT)
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PART 2 LISTS OF PROCESS
CONTROL FUNCTION
BLOCK

This part consists of the following chapters.

4 LISTS OF PROCESS CONTROL FUNCTION BLOCK
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4 LISTS OF PROCESS CONTROL FUNCTION
BLOCK

How to read the lists is shown below.

Item Description

Function block symbol A function block name is shown.

Processing details An overview of the function blocks is explained.

Reference Indicates the reference of detailed information.
Pointp

« For instructions for the CPU module and standard functions/function blocks, refer to the following.

[T1 MELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)
« For dedicated instructions for the intelligent function modules, refer to the following.

L1 MELSEC iQ-R Programming Manual (Module Dedicated Instructions)

» For module FBs specific to each module, refer to the following.

L1 Function Block Reference for the module used

4.1 General Process FBs

Analog Value Selection/Average

The following FBs output the maximum, minimum, middle, average, and absolute values of input values.

EHigh Selector

Function block symbol Processing details Reference

M+P_HS(_E) Outputs the maximum value of input values (array). Page 72 M+P_HS(_E)

HLow Selector

Function block symbol Processing details Reference

M+P_LS(_E) Outputs the minimum value of input values (array). Page 74 M+P_LS(_E)
EMiddle Value Selection

Function block symbol Processing details Reference

M+P_MID(_E) Outputs the middle value of input values (array). Page 76 M+P_MID(_E)

HAverage Value

Function block symbol Processing details Reference
M+P_AVE(_E) Outputs the average value of input values (array). Page 78 M+P_AVE(_E)
BEAbsolute Value
Function block symbol Processing details Reference
M+P_ABS(_E) Outputs the absolute value of input values. Page 80
M+P_ABS(_E)
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Correction Operation

The following FBs perform operation processing such as broken line correction, standard filter, engineering value conversion,

temperature/pressure correction, and summation.

HEFunction Generator

Function block symbol Processing details Reference

M+P_FG Outputs (OUT_) values according to the function generator pattern that consists of SN break points | Page 82 M+P_FG
with regard to the input (IN).

Hinverse Function Generator

Function block symbol Processing details Reference

M+P_IFG Outputs (OUT_) values according to the function generator pattern that consists of SN break points | Page 85 M+P_IFG
with regard to the input (IN).

EStandard Filter (moving average)

Function block symbol Processing details Reference

M+P_FLT Outputs (OUT_) the average value of SN pieces of data of the input (IN) collected the at data Page 88 M+P_FLT
collection interval ST.

BEngineering Value Conversion

Function block symbol Processing details Reference

M+P_ENG Converts a value (%) of the input (IN) in percentage into an engineering value such as temperature | Page 90 M+P_ENG
and pressure and outputs (OUT_) the result.

BEngineering Value Inverse Conversion

Function block symbol Processing details Reference

M+P_IENG Converts an input engineering value (IN) such as temperature and pressure into a value in Page 92 M+P_IENG
percentage (%) and outputs (OUT_) the result.

HETemperature/Pressure Correction

Function block symbol Processing details Reference

M+P_TPC Executes temperature/pressure correction (or either of temperature correction or pressure Page 94 M+P_TPC
correction) to the input (IN) of the differential pressure (%) and outputs (OUT_) the result.

ESummation
Function block symbol Processing details Reference
M+P_SUM When the integration start signal (START) is TRUE, this function block performs integration Page 96 M+P_SUM

processing to the input (IN) and outputs (OUT_) the result.

ESummation (Internal Integer Integration)

Function block symbol Processing details Reference

M+P_SUM2_ When the integration start signal (START) is TRUE, this function block performs integration Page 98 M+P_SUM2_
processing to the input (IN) and outputs the result.
Internal integration for the integral part is executed with signed 32-bit integers.

HRange Conversion

Function block symbol Processing details Reference
M+P_RANGE_ Executes range conversion to the input (IN) and outputs (OUT_) the resuilt. Page 101
M+P_RANGE_
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Arithmetic Operation

The following FBs perform operation processing such as addition/subtraction, multiplication/division, and square root.

BAddition (with coefficient)

Function block symbol

Processing details

Reference

M+P_ADD

Adds values with coefficients and bias to the inputs (IN1 to IN5) and outputs (OUT_) the result.

Page 103 M+P_ADD

BSubtraction (with

coefficient)

Function block symbol

Processing details

Reference

M+P_SUB

Subtracts values with coefficients and bias from the values of the inputs (IN1 to IN5) and outputs
(OUT_) the result.

Page 105 M+P_SUB

EMultiplication (wit

h coefficient)

Function block symbol

Processing details

Reference

M+P_MUL

Multiplies the values of the inputs (IN1 to IN5) with coefficients and bias and outputs (OUT_) the
result.

Page 107 M+P_MUL

HDivision (with coefficient)

Function block symbol

Processing details

Reference

M+P_DIV

Divides the values of the inputs (IN1, IN2) with coefficients and bias and outputs (OUT_) the result.

Page 109 M+P_DIV

ESquare Root (with

coefficient)

Function block symbol

Processing details

Reference

M+P_SQR

Executes square root extraction with coefficients to the value of the input (IN) and outputs (OUT_)
the result.

Page 111 M+P_SQR
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Comparison Operation

The following FBs perform comparison operation (>, >, =, <, <).

EComparison (>) wi

th setting value

Function block symbol

Processing details

Reference

M+P_GT

Compares (>) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and
outputs the result to the comparison output (B_). This function block always outputs values to the
input 1 (IN1) from the output (OUT_).

Page 113 M+P_GT

EComparison (<) wi

th setting value

Function block symbol

Processing details

Reference

M+P_LT

Compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and
outputs the result to the comparison output (B_). This function block always outputs values to the
input 1 (IN1) from the output (OUT_).

Page 115 M+P_LT

EComparison (=) wi

th setting value

Function block symbol

Processing details

Reference

M+P_EQ

Compares (=) the input 1 (IN1) with the input 2 (IN2) using a setting value and outputs the result to
the comparison output (B_). This function block always outputs values to the input 1 (IN1) from the
output (OUT_).

Page 117 M+P_EQ

EComparison (>=) with setting value

Function block symbol

Processing details

Reference

M+P_GE

Compares (>) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and
outputs the result to the comparison output (B_). This function block always outputs values to the
input 1 (IN1) from the output (OUT_).

Page 119 M+P_GE

BEComparison (<=) with setting value

Function block symbol

Processing details

Reference

M+P_LE

Compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and
outputs the result to the comparison output (B_). This function block always outputs values to the
input 1 (IN1) from the output (OUT_).

Page 121 M+P_LE
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Control Operation

The following FBs control operation of lead-lag, integration, derivative, high/low limiter, variation rate limiter, dead band,

bumpless transfer, and analog memory.

HLead-Lag

Function block symbol

Processing details

Reference

M+P_LLAG

When the operation signal (INVLD) is FALSE, this function block performs lead-lag compensation
to the input (IN) and outputs (OUT_) the result.

Page 123 M+P_LLAG

Hintegration

Function block symbol

Processing details

Reference

M+P_|

When the operation signal (INVLD) is FALSE, this function block performs integral operation to the
input (IN) and outputs (OUT_) the result.

Page 126 M+P_|

HEDerivative

Function block symbol

Processing details

Reference

M+P_D

When the operation signal (INVLD) is FALSE, this function block performs derivative operation to
the input (IN) and outputs (OUT_) the result.

Page 129 M+P_D

HWDead Time

Function block symbol

Processing details

Reference

M+P_DED

When the operation signal (INVLD) is FALSE, this function block outputs (OUT_) the result with a
delay by the dead time to the input (IN).

Page 131 M+P_DED

EHigh/low Limiter

Function block symbol

Processing details

Reference

M+P_LIMT

Applies high/low limiters with hysteresis to the input (IN) and outputs (OUT_) the result.

Page 134 M+P_LIMT

EVariation Rate Lim

iter 1

Function block symbol

Processing details

Reference

M+P_VLMT1

Limits the variation speed to the input (IN) and outputs (OUT_) the resuilt.

Page 137 M+P_VLMT1

EVariation Rate Lim

iter 2

Function block symbol

Processing details

Reference

M+P_VLMT2

Limits the output variation speed to the input (IN) and outputs (OUT_) the result.

Page 140 M+P_VLMT2

HEDead Band

Function block symbol

Processing details

Reference

M+P_DBND

Sets a dead band to the input (IN) and outputs (OUT_) the result.

Page 143 M+P_DBND

EBump-less Transfer

Function block symbol

Processing details

Reference

M+P_BUMP

Changes the output (OUT_) from the output control value CTRLYV to the output setting value SETV
smoothly when the mode (MODE) is changed from FALSE (MANUAL) to TRUE (AUTO).

Page 145 M+P_BUMP

BAnalog Memory

Function block symbol

Processing details

Reference

M+P_AMR

Increases or decreases the output (OUT_) at a fixed rate.

Page 147 M+P_AMR

H8 Points Time Proportional Output

Function block symbol

Processing details

Reference

M+P_DUTY_8PT_

Performs output ON time conversion for input values and outputs the result in bits. This function
block also adjusts the phase of output cycles automatically to suppress overlapping of output (for
example, peak current).

Page 149
M+P_DUTY_8PT_
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EBistable Switch (Set Dominant)

Function block symbol

Processing details

Reference

M+SR

Bistable Switch (Set Dominant) (When S1_ and R_ are TRUE simultaneously, Q1 is TRUE.)

Page 155 M+SR

EBistable Switch (Reset Dominant)

Function block symbol

Processing details

Reference

M+RS

Bistable Switch (Reset Dominant) (When S_ and R1_ are TRUE simultaneously, Q1 is FALSE.)

Page 157 M+RS

HLatch FB (BOOL Type)

Function block symbol

Processing details

Reference

M+LATCH_BOOL

When E_=TRUE, outputs IN to OUT_, and when E_=FALSE, for OUT_, latches an output.

Page 159
M+LATCH_BOOL

HLatch FB (REAL Type)

Function block symbol

Processing details

Reference

M+LATCH_REAL

When E_=TRUE, outputs IN to OUT_, and when E_=FALSE, for OUT_, latches an output.

Page 160
M+LATCH_REAL

HLatch FB (WORD Type)

Function block symbol

Processing details

Reference

M+LATCH_WORD

When E_=TRUE, outputs IN to OUT_, and when E_=FALSE, for OUT_, latches an output.

Page 161
M+LATCH_WORD

HLatch FB (DWORD Type)

Function block symbol

Processing details

Reference

M+LATCH_DWORD

When E_=TRUE, outputs IN to OUT_, and when E_=FALSE, for OUT_, latches an output.

Page 162
M+LATCH_DWORD

HRising Edge Detector

Function block symbol

Processing details

Reference

M+R_TRIG

When the rising edge (CLK) is detected, Q is TRUE while this function block is executed once.

Page 163 M+R_TRIG

HFalling Edge Detector

Function block symbol

Processing details

Reference

M+F_TRIG

When the falling edge (CLK) is detected, Q is TRUE while this function block is executed once.

Page 164 M+F_TRIG

HEEdge Detector

Function block symbol

Processing details

Reference

M+EDGE_CHECK

When the rising edge (CLK1) or the falling edge (CLK2) is detected, OUT_ is TRUE while this
function block is executed once.

Page 165
M+EDGE_CHECK

HUp Counter

Function block symbol

Processing details

Reference

M+CTU

Counts up by the external input.

Page 166 M+CTU

HEDown Counter

Function block symbol

Processing details

Reference

M+CTD

Counts down by the external input.

Page 168 M+CTD

EUp/Down Counter

Function block symbol

Processing details

Reference

M+CTUD

Counts up/down by the external input.

Page 169 M+CTUD

HPulse Timer (High-speed Timer Type)

Function block symbol

Processing details

Reference

M+TP_HIGH

Pulse timer using a high-speed timer

Page 171 M+TP_HIGH
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BPulse Timer (Low-speed Timer Type)

M+TP_LOW Pulse timer using a low-speed timer Page 173 M+TP_LOW

HON Delay Timer (High-speed Timer Type)

M+TON_HIGH ON delay timer using a high-speed timer Page 175
M+TON_HIGH

HON Delay Timer (Low-speed Timer Type)

M+TON_LOW ON delay timer using a low-speed timer Page 177
M+TON_LOW

BOFF Delay Timer (High-speed Timer Type)

M+TOF_HIGH OFF delay timer using a high-speed timer Page 179
M+TOF_HIGH

BOFF Delay Timer (Low-speed Timer Type)

M+TOF_LOW OFF delay timer using a low-speed timer Page 181
M+TOF_LOW
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4.2

Tag Access FBs

1/10 Control Operation

The following FBs perform I/O processing including analog input/output, pulse integration, and batch counter.

HEAnalog Input Processing

Function block symbol

Processing details

Reference

M+P_IN

Performs range check, input limiter, engineering value inverse conversion, and digital filter
processing.

The input limiter processing can be enabled or disabled on the "Options" window of the
engineering tool.

Page 184 M+P_IN

EOutput Processing-1 with Mode Switching (With Input Addition)

Function block symbol

Processing details

Reference

M+P_OUT1

Performs input addition, variation rate & high/low limiter, reset windup, and output conversion
processing to an input value (AMV) and outputs a manipulated value. (with integral and anti-reset
windup processing)

Page 189 M+P_OUT1

EOutput Processing-2 with Mode Switching (Without Input Addition)

Function block symbol

Processing details

Reference

M+P_OUT2

Performs variation rate & high/low limiter processing and output conversion processing to an input
value (MV), and outputs a manipulated value. (without integral and anti-reset windup processing)

Page 194 M+P_OUT2

EOutput Processing-3 with Mode Switching

Function block symbol

Processing details

Reference

M+P_OUT3_

Performs input addition, MV compensation, preset MV, MV hold, MV tracking, variation rate & high/
low limiter, reset windup, tight shut/full open, MV reverse, and output conversion processing to an
input value (AMV) and outputs a manipulated value.

Page 198 M+P_OUT3_

EManual Output

Function block symbol

Processing details

Reference

M+P_MOUT

Reads a manipulated value (MV) of tag data, performs output conversion processing, and outputs
a manipulated value.

Page 206 M+P_MOUT

ETime Proportioning Output

Function block symbol

Processing details

Reference

M+P_DUTY

Performs input addition, variation rate & high/low limiter, reset windup, output ON time conversion,
and output conversion processing to an input value (AMV) and outputs the value as bits.

Page 208 M+P_DUTY

HPulse Integrator

Function block symbol

Processing details

Reference

M+P_PSUM

When the integration start signal (RUN) is TRUE, this function block performs input value
increment operation, integrated value calculation, and output conversion processing to a count
value (CIN) and outputs the result.

Page 213 M+P_PSUM

EBatch Counter

Function block symbol

Processing details

Reference

M+P_BC

Compares the input (CIN) with the estimated value 1 and estimated value 2, and outputs a
completion signal when the input reaches an estimated value.

At this time, this function block performs the high limit check, variation rate check, and output
conversion processing to the input (CIN).

Page 216 M+P_BC

EManual Setter

Function block symbol Processing details Reference
M+P_MSET_ Performs SV variation rate & high/low limiter processing, sets the result as the set value (current) Page 219
(SVC) of tag data, and outputs the value (SVC). M+P_MSET_
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Loop Control Operation

The following FBs perform loop control processing including ratio control, various PID controls, two-position (on/off) control,
three-position (on/off) control, program setter, and loop selector.

HRatio Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_R_T Controls two sets of control amount at a constant ratio and outputs the result (AMV). The primary Page 223 M+P_R_T
loop can be tracked.

HRatio Control (Disable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_R Controls two sets of control amount at a constant ratio and outputs the result (AMV). Page 227 M+P_R

EVelocity Type PID Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_PID_T Performs PID operations using process variable differential, inexact differential, and velocity type, Page 230 M+P_PID_T
and outputs the result (AMV). The primary loop can be tracked.

EVelocity Type PID Control (Disable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_PID Performs PID operations using process variable differential, inexact differential, and velocity type, Page 236 M+P_PID
and outputs the result (AMV).

W2-degree-of-freedom PID Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_2PID_T Optimizes the responsive performance (tracking performance) in a setting value change and Page 242
control performance to a disturbance, and outputs the result (AMV). The primary loop can be M+P_2PID_T
tracked.

H2-degree-of-freedom PID Control (Disable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_2PID Optimizes the responsive performance (tracking performance) in a setting value change and Page 248 M+P_2PID
control performance to a disturbance, and outputs the result (AMV).

HW2-degree-of-freedom Advanced PID Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_2PIDH_T_ Optimizes the responsive performance (tracking performance) in a setting value change and Page 254
control performance to a disturbance, and outputs the result (AMV). This function block performs M+P_2PIDH_T_
two-degree-of-freedom PID operation, PV tracking, integration stop, derivative stop, and SV
variation rate & high/low limiter processing. The primary loop can be tracked.

HM2-degree-of-freedom Advanced PID Control (Disable Tracking for primary loop)

Function block symbol Processing details Reference

M+P_2PIDH_ Optimizes the responsive performance (tracking performance) in a setting value change and Page 262
control performance to a disturbance, and outputs the result (AMV). This function block performs M+P_2PIDH_
two-degree-of-freedom PID operation, PV tracking, integration stop, derivative stop, and SV
variation rate & high/low limiter processing.

HPosition Type PID Control (Enable Tracking for primary loop/Disable Tracking from secondary

loop)
Function block symbol Processing details Reference
M+P_PIDP_T Performs PID operations using process variable differential, inexact differential, and position type, | Page 269
and outputs the result. The primary loop can be tracked. M+P_PIDP_T

HPosition Type PID Control (Disable Tracking for primary loop/Disable Tracking from
secondary loop)

Function block symbol Processing details Reference

M+P_PIDP Performs PID operations using process variable differential, inexact differential, and position type, | Page 276 M+P_PIDP
and outputs the result.
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HPosition Type PID Control (Enable Tracking for primary loop/Enable Tracking from secondary

loop)
Function block symbol Processing details Reference
M+P_PIDP_EX_T_ Performs PID operations using process variable differential, inexact differential, and position type, | Page 283

and outputs the result.
It also allows manipulated value bumpless switching and tracking from the primary loop and
secondary loop at a change of control mode.

M+P_PIDP_EX_T_

HPosition Type PID Control (Disable Tracking for primary loop/Enable Tracking from secondary

loop)

Function block symbol Processing details Reference

M+P_PIDP_EX_ Performs PID operations using process variable differential, inexact differential, and position type, | Page 291
and outputs the result. M+P_PIDP_EX_
It also allows manipulated value bumpless switching and tracking from the secondary loop at a
change of control mode.

ESample Pl Control (Enable Tracking for primary loop)
Function block symbol Processing details Reference

M+P_SPI_T

Performs PI control during operating time (ST_) and outputs the result (AMV). This function block
holds the output (AMV = 0) during hold time (HT). The primary loop can be tracked.

Page 299 M+P_SPI_T

ESample Pl Control

(Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_SPI

Performs PI control during operating time (ST_) and outputs the result (AMV). This function block
holds the output (AMV = 0) during hold time (HT).

Page 305 M+P_SPI

HI-PD Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_IPD_T

Controls values to slowly respond to a change of the setting value (SV) without any shocks and
outputs the result (AMV) by using the process variable (PV) in the proportional term and derivative
term. The primary loop can be tracked.

Page 310 M+P_IPD_T

HI-PD Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_IPD

Controls values to slowly respond to a change of the setting value (SV) without any shocks and
outputs the result (AMV) by using the process variable (PV) in the proportional term and derivative
term.

Page 316 M+P_IPD

HEBlend Pl Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_BPI_T

This function block is used when the control amount vibrates in a short period but is stable in a long
period. The primary loop can be tracked.

Page 321 M+P_BPI_T

HEBlend Pl Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_BPI

This function block is used when the control amount vibrates in a short period but is stable in a long
period.

Page 326 M+P_BPI

EHigh/Low Limit Alarm Check

Function block symbol

Processing details

Reference

M+P_PHPL

Performs the high high limit/high limit/low limit/low low limit checks and the variation rate check to
the input (PVPI) and outputs the results. If a value has exceeded an allowable range, an alarm
occurs.

Page 331 M+P_PHPL

W2 position ON/OFF Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+P_ONF2_T Performs two-position (on/off) control. The primary loop can be tracked. Page 335
M+P_ONF2_T
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W2 position ON/OFF Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_ONF2

Performs two-position (on/off) control.

Page 338 M+P_ONF2

M3 position ON/OFF Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+P_ONF3_T Performs three-position (on/off) control. The primary loop can be tracked. Page 341
M+P_ONF3_T
H3 position ON/OFF Control (Disable Tracking for primary loop)
Function block symbol Processing details Reference

M+P_ONF3

Performs three-position (on/off) control.

Page 345 M+P_ONF3

EProgram Setter

Function block symbol

Processing details

Reference

M+P_PGS

Registers time width sets and setting value programs of up to 16 steps, and outputs a setting value
corresponding to the progress time of each step with linear interpolation.

Page 348 M+P_PGS

EMulti-Point Progra

m Setter

Function block symbol

Processing details

Reference

M+P_PGS2_

Registers time width sets and setting value programs of up to 32 steps, and outputs a setting value
corresponding to the progress time of each step with linear interpolation.

Page 352 M+P_PGS2_

HLoop Selector (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+P_SEL

Selects an input value depending on the setting of the select signal and outputs the result. The
input 1 and 2 are not tracked.

Page 363 M+P_SEL

HLoop Selector (Enable Tracking for primary loop only by CASIN_T)

Function block symbol Processing details Reference
M+P_SEL_T1 Selects an input value depending on the setting of the select signal and outputs the result. The Page 366
input 1 is not tracked. The primary loop of the input 2 is tracked, but tracking from the secondary M+P_SEL_T1
loop is not performed.
HLoop Selector (Enable Tracking for primary loop by CASIN_T1/_T2)
Function block symbol Processing details Reference
M+P_SEL_T2 Selects an input value depending on the setting of the select signal and outputs the result. The Page 370
primary loop of the input 1 and 2 is tracked, but tracking from the secondary loop is not performed. | M+P_SEL_T2
HLoop Selector (Enable Tracking from secondary loop to primary loop)
Function block symbol Processing details Reference
M+P_SEL_T3_ Selects two input values depending on the setting of the select signal and outputs the result. The Page 374
primary loop of the input 1 and 2 is tracked from the secondary loop. M+P_SEL_T3_

4 LISTS OF PROCESS CONTROL FUNCTION BLOCK

4.2 Tag Access FBs



Special
The following FB changes the control mode.
EChange Control Mode

Function block symbol Processing details Reference

M+P_MCHG This function block switches the control mode to one of MANUAL, AUTO, CASCADE, COMPUTER | Page 378 M+P_MCHG
MV, COMPUTER SV, and CASCADE DIRECT according to a mode change signal.

EPrimary Loop Control Mode Switching

Function block symbol Processing details Reference
M+P_MCHGPRMRY For the cascade connection, this function block switches the control mode of the primary loop to Page 381
MANUAL when an alarm occurs or when the control mode is switched. M+P_MCHGPRMRY
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4.3

Tag FBs

Loop tag

The following FBs perform loop control processing including ratio control, various PID controls, two-position (on/off) control,

three-position (on/off) control, program setter, and loop selector.

HVelocity Type PID Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_PID_T

Performs velocity type PID control combining the functions of M+P_IN, M+P_PHPL, M+P_PID_T,
and M+P_OUT1 into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 386 M+M_PID_T

EVelocity Type PID Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_PID

Performs velocity type PID control combining the functions of M+P_IN, M+P_PHPL, M+P_PID, and
M+P_OUT1 into a single FB.

Page 390 M+M_PID

EVelocity Type PID Control and DUTY Output (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_PID_DUTY_T

Performs velocity type PID control and duty output combining the functions of M+P_IN,
M+P_PHPL, M+P_PID_T, and M+P_DUTY into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 393
M+M_PID_DUTY_T

EVelocity Type PID Control and DUTY Output (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_PID_DUTY

Performs velocity type PID control and duty output combining the functions of M+P_IN,
M+P_PHPL, M+P_PID, and M+P_DUTY into a single FB.

Page 396
M+M_PID_DUTY

W2-degree-of-freedom PID Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+M_2PID_T Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, Page 399
M+P_2PID_T, and M+P_OUT1 into a single FB. M+M_2PID_T
The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.
W2-degree-of-freedom PID Control (Disable Tracking for primary loop)
Function block symbol Processing details Reference

M+M_2PID

Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL,
M+P_2PID, and M+P_OUT1 into a single FB.

Page 402 M+M_2PID

W2-degree-of-freedom PID Control and DUTY O/P (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_2PID_DUTY_T

Performs two-degree-of-freedom PID control and duty output combining the functions of M+P_IN,
M+P_PHPL, M+P_2PID_T, and M+P_DUTY into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 405
M+M_2PID_DUTY_T

HM2-degree-of-freedom PID Control and DUTY O/P (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_2PID_DUTY

Performs two-degree-of-freedom PID control and duty output combining the functions of M+P_IN,
M+P_PHPL, M+P_2PID, and M+P_DUTY into a single FB.

Page 408
M+M_2PID_DUTY

4 LISTS OF PROCESS CONTROL FUNCTION BLOCK

4.3 Tag FBs



W2-degree-of-freedom Advanced PID Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+M_2PIDH_T_ Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, Page 411
M+P_2PIDH_T_, and M+P_OUT3_ into a single FB with PV/MV correction. M+M_2PIDH_T_

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, tag stop, or control mode change occurs, the primary loop control mode is switched to
MANUAL.

HM2-degree-of-freedom Advanced PID Control (Disable Tracking for primary loop

)

Function block symbol Processing details Reference
M+M_2PIDH_ Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, Page 417
M+P_2PIDH_, and M+P_OUT3_ into a single FB with PV/MV correction. M+M_2PIDH_

HPosition Type PID Control (Enable Tracking for primary loop/Disable Tracking from secondary

loop)
Function block symbol Processing details Reference
M+M_PIDP_T Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and Page 424
M+P_PIDP_T into a single FB. M+M_PIDP_T

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

HPosition Type PID Control (Disable Tracking for primary loop/Disable Tracking from

secondary loop)

Function block symbol

Processing details

Reference

M+M_PIDP

Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and
M+P_PIDP into a single FB.

Page 427 M+M_PIDP

HPosition Type PID Control (Enable Tracking for primary loop/Enable Tracking from secondary

loop)
Function block symbol Processing details Reference
M+M_PIDP_EX_T_ Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and Page 430

M+P_PIDP_EX_T_ into a single FB. It also allows manipulated value bumpless switching at a
change of control mode.

In the cascade connection, it allows tracking of the primary loop or tracking from the secondary
loop. If a sensor error, output open, stop alarm, or control mode change occurs, the primary loop
control mode is switched to MANUAL.

M+M_PIDP_EX_T_

HPosition Type PID Control (Disable Tracking for primary loop/Enable Tracking from secondary

loop)

Function block symbol Processing details Reference

M+M_PIDP_EX_ Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and Page 433
M+P_PIDP_EX_ into a single FB. It also allows manipulated value bumpless switching at a change | M+M_PIDP_EX_
of control mode.
In the cascade connection, it allows tracking from the secondary loop.

ESample Pl Control (Enable Tracking for primary loop)
Function block symbol Processing details Reference

M+M_SPI_T

Performs sample PI control combining the functions of M+P_IN, M+P_PHPL, M+P_SPI_T, and
M+P_OUT1 into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 436 M+M_SPI_T

ESample Pl Control

(Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_SPI

Performs sample Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_SPI, and
M+P_OUT1 into a single FB.

Page 439 M+M_SPI
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HI-PD Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_IPD_T

Performs I-PD control combining the functions of M+P_IN, M+P_PHPL, M+P_IPD_T, and
M+P_OUT1 into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 442 M+M_IPD_T

HI-PD Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_IPD

Performs I-PD control combining the functions of M+P_IN, M+P_PHPL, M+P_IPD, and
M+P_OUT1 into a single FB.

Page 445 M+M_IPD

HEBlend Pl Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_BPI_T

Performs blend Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_BPI_T, and
M+P_OUT1 into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 448 M+M_BPI_T

EBlend Pl Control (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_BPI

Performs blend PI control combining the functions of M+P_IN, M+P_PHPL, M+P_BPI, and
M+P_OUT1 into a single FB.

Page 451 M+M_BPI

HRatio Control (Enable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_R_T

Performs ratio control combining the functions of M+P_IN, M+P_PHPL, M+P_R_T, and
M+P_OUT?2 into a single FB.

The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.

Page 454 M+M_R_T

HRatio Control (Disa

ble Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_R

Performs ratio control combining the functions of M+P_IN, M+P_PHPL, M+P_R, and M+P_OUT2
into a single FB.

Page 457 M+M_R

M2 position ON/OFF

Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+M_ONF2_T Performs two-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and Page 460
M+P_ONF2_T into a single FB. M+M_ONF2_T
The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.
W2 position ON/OFF Control (Disable Tracking for primary loop)
Function block symbol Processing details Reference

M+M_ONF2

Performs two-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and
M+P_ONF2 into a single FB.

Page 463 M+M_ONF2

H3 position ON/OFF

Control (Enable Tracking for primary loop)

Function block symbol Processing details Reference
M+M_ONF3_T Performs three-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and Page 466
M+P_ONF3_T into a single FB. M+M_ONF3_T
The primary loop can be tracked in the cascade connection. If a sensor error, output open, stop
alarm, or control mode change occurs, the primary loop control mode is switched to MANUAL.
W3 position ON/OFF Control (Disable Tracking for primary loop)
Function block symbol Processing details Reference

M+M_ONF3

Performs three-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and
M+P_ONF3 into a single FB.

Page 469 M+M_ONF3

4 LISTS OF PROCESS
4.3 Tag FBs

CONTROL FUNCTION BLOCK



HEMonitor

Function block symbol

Processing details

Reference

M+M_MONI

Performs monitoring combining the functions of M+P_IN and M+P_PHPL into a single FB.

Page 472 M+M_MONI

EManual Output wit

h Monitor

Function block symbol

Processing details

Reference

M+M_MWM

Performs manual output with monitor combining the functions of M+P_IN, M+P_PHPL, and
M+P_MOUT into a single FB.

Page 474 M+M_MWM

EBatch Preparation

Function block symbol

Processing details

Reference

M+M_BC

Performs batch preparation combining the functions of M+P_PSUM and M+P_BC into a single FB.

Page 476 M+M_BC

HPulse Integrator

Function block symbol

Processing details

Reference

M+M_PSUM

Performs pulse integration combining the functions of M+P_PSUM into a single FB.

Page 478 M+M_PSUM

HLoop Selector (Disable Tracking for primary loop)

Function block symbol

Processing details

Reference

M+M_SEL

Performs loop selector combining the functions of M+P_SEL into a single FB.

Page 480 M+M_SEL

HLoop Selector (Enable Tracking for primary loop only by CASIN_T)

Function block symbol Processing details Reference
M+M_SEL_T1 Performs loop selector combining the functions of M+P_SEL_T1 into a single FB. Page 482
The input 1 is not tracked in the cascade connection. The primary loop of the input 2 is tracked, but | M+M_SEL_T1
tracking from the secondary loop is not performed. If output open, stop alarm, or control mode
change occurs, the control mode of the primary loop of the input 2 is switched to MANUAL.
HLoop Selector (Enable Tracking for primary loop by CASIN_T1/_T2)
Function block symbol Processing details Reference
M+M_SEL_T2 Performs loop selector combining the functions of M+P_SEL_T2 into a single FB. Page 484
In the cascade connection, the primary loop of the inputs 1 and 2 is tracked, but tracking from the | M+M_SEL_T2
secondary loop is not performed. If output open, stop alarm, or control mode change occurs, the
control mode of the primary loop of the inputs 1 and 2 is switched to MANUAL.
HLoop Selector (Enable Tracking from secondary loop to primary loop)
Function block symbol Processing details Reference
M+M_SEL_T3_ Performs loop selector combining the functions of M+P_SEL_T3_ into a single FB. Page 487
In the cascade connection, performs loop selector combining the functions of M+P_SEL_T3_intoa | M+M_SEL_T3_
single FB. The primary loop of the input 1 and 2 can be tracked from the secondary loop. If output
open, stop alarm, or control mode change occurs, the control mode of the primary loop of the
inputs 1 and 2 is switched to MANUAL.
EManual Output
Function block symbol Processing details Reference

M+P_MOUT

Performs manual output combining the functions of M+P_MOUT into a single FB.

Page 490 M+M_MOUT

EProgram Setter

Function block symbol

Processing details

Reference

M+M_PGS

Performs program settings combining the functions of M+P_PGS into a single FB.

Page 492 M+M_PGS

EMulti-Point Program Setter
Function block symbol Processing details Reference
M+M_PGS2_ Performs program settings combining the functions of M+P_PGS2_ into a single FB. Multiple FBs | Page 494
can be connected to execute time width sets and setting value programs of 32 steps or more. M+M_PGS2_

4 LISTS OF PROCESS CONTROL FUNCTION BLOCK

67

4.3 Tag FBs



68

EManual Setter with Monitor

Function block symbol

Processing details

Reference

M+M_SWM_

Performs manual settings with monitor combining the functions of M+P_IN, M+P_PHPL, and
M+P_MSET_ into a single FB.

Page 498 M+M_SWM_

HPosition Proportional Output

Function block symbol Processing details Reference

M+M_PVAL_T_ Outputs open/close command bits to operate the motor valve opening according to the deviation of | Page 501
opening between the feedback input and setting value. M+M_PVAL_T_
The primary loop can be tracked in the cascade connection. If a sensor error, stop alarm, tag stop,
or control mode change occurs, the primary loop control mode is switched to MANUAL.

EHeating and Cooling Output

Function block symbol Processing details Reference

M+M_HTCL_T_ Outputs two manipulated values after split conversion and output conversion to setting values. This | Page 510
function block can perform temperature control by outputting the values to both the heating and M+M_HTCL_T_

cooling operation terminal.
The primary loop can be tracked in the cascade connection. If output open, stop alarm, tag stop, or
control mode change occurs, the primary loop control mode is switched to MANUAL.

4 LISTS OF PROCESS CONTROL FUNCTION BLOCK
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Status tag

The following FBs perform reversible/irreversible operation and ON/OFF operation and operates as a timer and a counter.

HEMotor Irreversible

(2 Input/2 Output)

Function block symbol

Processing details

Reference

M+M_NREV

Performs irreversible operation and controls a solenoid valve.

Page 520 M+M_NREV

HEMotor Reversible (2 Input/3 Output)

Function block symbol

Processing details

Reference

M+M_REV

Performs reversible operation.

Page 524 M+M_REV

BON/OFF Operation (2 Input/2 Output)

Function block symbol Processing details Reference
M+M_MVAL1 Controls an ON/OFF motor valve and solenoid valve. Page 528
M+M_MVALA1
BON/OFF Operation (2 Input/3 Output)
Function block symbol Processing details Reference
M+M_MVAL2 Controls an ON/OFF motor valve (with intermediate status). Page 532
M+M_MVAL2
HETimer 1 (Timer stops when COMPLETE flag is ON)
Function block symbol Processing details Reference
M+M_TIMER1 This function block is a clock timer. It stops counting the time when the timer count value reaches Page 536
the set value. M+M_TIMER1
HTimer 2 (Timer continues when COMPLETE flag is ON)
Function block symbol Processing details Reference
M+M_TIMER2 This function block is a clock timer. It continues to count the time even if the time count value Page 538
exceeds the set value, and the timer stops when the time count value reaches the timer high limit M+M_TIMER2
value.
HECounter 1 (Counter stops when COMPLETE flag is ON)
Function block symbol Processing details Reference
M+M_COUNTER1 This function block is a counter that counts contact signal inputs. It stops counting the inputs when | Page 540

the count value reaches the set value.

M+M_COUNTER1

ECounter 2 (Counter continues when COMPLETE flag is ON)

Function block symbol

Processing details

Reference

M+M_COUNTER2

This function block is a counter that counts contact signal inputs. It continues to count the inputs
even if the count value exceeds the set value, and stops counting the input when the count value
reaches the counter high limit value.

Page 543
M+M_COUNTER2

HEPush Button Operation (5 Input/5 Output)

Function block symbol

Processing details

Reference

M+M_PB_

Performs push button operation.

Page 546 M+M_PB_
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Alarm tag

The following FBs perform
HAlarm

alarm notification.

Function block symbol Processing details Reference
M+M_ALARM Displays the alarms for the input pins ALMIN1 to ALMIN8 to which TRUE is input on the "Alarm Page 550
List" window of the PX Developer monitor tool. M+M_ALARM
H64 Points Alarm
Function block symbol Processing details Reference
M+M_ALARM_64PT_ Displays the alarms for the bits of the input pins ALMIN_W1 to ALMIN_W4 to which TRUE is input | Page 552

on the "Alarm List" window of the PX Developer monitor tool.

M+M_ALARM_64PT_

Message tag

The following FBs perform

message notification.

HEMessage
Function block symbol Processing details Reference
M+M_MESSAGE Displays the events for the input pins MSGIN1 to MSGIN8 to which TRUE is input on the "Event Page 554

List" window of the PX Developer monitor tool.

M+M_MESSAGE

W64 Points Message

Function block symbol

Processing details

Reference

M+M_MESSAGE_64PT_

Displays the events for the bits of the input pins MSGIN_W1 to MSGIN_W4 to which TRUE is input
on the "Event List" window of the PX Developer monitor tool.

Page 556
M+M_MESSAGE_64P
T
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PART 3 GENERAL PROCESS FB

This part consists of the following chapters.
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9 CONTROL OPERATION
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5 ANALOG VALUE SELECTION AND AVERAGE

VALUE

The following FBs output the maximum, minimum, middle, average, and absolute values of input values.

Point;3

5.1

The output variables and public variables of general process FBs are latched.

High Selector (M+P_HS(_E))

M+P_HS(_E)
These FBs output the maximum value of input values (array).
FBD/LD
[Without EN/ENO] [With EN/ENO]
M+P_HS M+P_HS_E
— NUM  OUT1 — —{EN ENO (—
—IN ouT2 — —{NUM  OUT1 —
—{IN ouT2 (—
EBlock diagram
M+P_HS(_E)
N e A T
A
NUM Maximum value OUT1
> processing b
| out2
IN .

Processing in the dashed part is only carried out in functions with EN/ENO pins.

Setting data

Hinput/output variable

Variable Description Recommended range | Type Data type
name
EN Execution condition TRUE: Execute Input variable BOOL
FALSE: Stop
NUM Input numbers 1to 16 Input variable INT
IN Input 1 to Input 16 -999999 to 999999 Input variable REAL array element’’
(Number of elements: 16)
ENO Output status TRUE: Normal Output variable BOOL
FALSE: Abnormal or
operation stop
OuUT1 Output -999999 to 999999 Output variable REAL
ouT2 Output selection OH to FFFFH Output variable WORD

*1 Even when an input number to be used is less than 16, specify an array whose data type is REAL and the number of elements is 16.

When an input number is less than 16, input values must be left-justified from the start element of the array.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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Processing. details

HOperation processing

These functions output the maximum value of the values input to the input variables IN[0] to IN[15] from the output variable
OUT1. They set the bit corresponding to the input value selected as the maximum value from the input variables IN[0] to
IN[NUM] specified by the input number NUM to 1 and output the bit from the output variable OUT2. (When multiple maximum
values are input, they set all the corresponding bits to 1 and output the bits from the output variable OUT2.)

[Ex]

When the input values of the input variables IN[0] and IN[2] are the maximum values

M+P_HS
NUM ouT 165
IN ouT2
INo] | 165
IN[1] 13.0 ;
IN[2] 16.5 K
: : b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
IN[15] | 10.5

olololofJololo]oloJo]o]o]o]1]0]H
A A A

EOperation result
» Function block without EN/ENO

IN[O]
IN[1]
IN[2]

IN[15]

Operation result

OouT1, OUT2

No operation error

Operation result output value

Operation error

Undefined value

* Function block with EN/ENO

The execution conditions and operation results will be as follows.

Execution condition

Operation result

EN

ENO

ouT1, OUT2

TRUE (operation execution)

TRUE (no operation error)

Operation result output value

FALSE (operation error)”!

Undefined value

FALSE (operation stop)

FALSE™

Undefined value

*1  If the value FALSE is output from ENO, the output data from this function block will be undefined. Create a program so that the
undefined value will not be used in operations.

Operation.error

Error code Description

(SDO)

3402H Input 1 to 16 are subnormal numbers or NaN (not a number).
3405H The number of inputs is less than 1 or greater than 16.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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5.2 Low Selector (M+P_LS(_E))

M+P_LS(_E)

These FBs output the minimum value of input values (array).
FBD/LD
[Without EN/ENO] [With EN/ENO]

M+P_LS M+P_LS E
—{NUM ouT1— —EN ENO[—
—IN ouT2|— —{NUM OUT1—
—IN OUT2(—

EBlock diagram

NUM Minimum value | ourt
processing »

v

v

A4

Processing in the dashed part is only carried out in functions with EN/ENO pins.

Setting data

Hinput/output variable

Variable Description Recommended range | Type Data type
name
EN Execution condition TRUE: Execute Input variable BOOL
FALSE: Stop
NUM Input numbers 1to 16 Input variable INT
IN Input 1 to Input 16 -999999 to 999999 Input variable REAL array element’’

(Number of elements: 16)

ENO Output status TRUE: Normal Output variable BOOL
FALSE: Abnormal or
operation stop

OuUT1 Output -999999 to 999999 Output variable REAL

ouT2 Output selection OH to FFFFH Output variable WORD

*1 Even when an input number to be used is less than 16, specify an array whose data type is REAL and the number of elements is 16.
When an input number is less than 16, input values must be left-justified from the start element of the array.
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Processing. details

HOperation processing

These functions output the minimum value of the values input to the input variables IN[0] to IN[15] from the output variable
OUT1. They set the bit corresponding to the input value selected as the minimum value from the input variables IN[0] to
IN[NUM] specified by the input number NUM to 1 and output the bit from the output variable OUT2. (When multiple minimum
values are input, they set all the corresponding bits to 1 and output the bits from the output variable OUT2.)

[Ex]

When the input values of the input variables IN[0] and IN[2] are the minimum values

M+P_LS
NUM ouT
IN ouT2

ol |95 | sH |

IN[] | 13.0 / e

IN[2] 9.5 / ""‘““-—~-\\\____

: ' 15 b14 b13 12 b11 10 b9 b8 b7 b6 _b5 b4 b3 b2 bl b0’

IN[S] | 10.5 olofolo]ofolo]o]loJo]o]o]o[1]0]H

y A A

IN[O]
IN[1]
IN[2]
IN[15]

HOperation result
* Function block without EN/ENO

Operation result

OouT1, OUT2

No operation error

Operation result output value

Operation error

Undefined value

* Function block with EN/ENO

The execution conditions and operation results will be as follows.

Execution condition

Operation result

EN

ENO

OUT1, OUT2

TRUE (operation execution)

TRUE (no operation error)

Operation result output value

FALSE (operation error)*1

Undefined value

FALSE (operation stop)

FALSE™"

Undefined value

*1

undefined value will not be used in operations.

Operation.error

If the value FALSE is output from ENO, the output data from this function block will be undefined. Create a program so that the

Error code Description

(SDo)

3402H Input 1 to 16 are subnormal numbers or NaN (not a number).
3405H The number of inputs is less than 1 or greater than 16.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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5.3

Middle Value Selection (M+P_MID(_E))

M+P_MID(_E)

These FBs output the middle value of input values (array).

FBD/LD

[Without EN/ENO] [With EN/ENO]

M+P_MID M+P_MID_E

—NUM  OUT1 [— — EN ENO [—

—IN ouT2 [— —{NUM  OUT1 —
—IN OoUT2 —

EBlock diagram

NUM

M+P_MID (_E)

v

A4

Intermediate value
processing

| ouT1
ouT2

Processing in the dashed part is only carried out in functions with EN/ENO pins.

Setting data

Hinput/output variable

Variable Description Recommended range | Type Data type
name
EN Execution condition TRUE: Execute Input variable BOOL
FALSE: Stop
NUM Input numbers 1to 16 Input variable INT
IN Input 1 to Input 16 -999999 to 999999 Input variable REAL array element’’
(Number of elements: 16)
ENO Output status TRUE: Normal Output variable BOOL
FALSE: Abnormal or
operation stop
OuUT1 Output -999999 to 999999 Output variable REAL
ouT2 Output selection OH to FFFFH Output variable WORD

*1 Even when an input number to be used is less than 16, specify an array whose data type is REAL and the number of elements is 16.

When an input number is less than 16, input values must be left-justified from the start element of the array.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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Processing. details

HOperation processing

These functions output the intermediate value of the values input to the input variables IN[0] to IN[15] from the output variable
OUT1.

» They rearrange the input values in order from the smallest one to the largest one, and output the intermediate value of the

input values.
[Example] 1,3,4,5,1—>1,1,3,4,5
In this case, 3 is output as the intermediate value.

« If the number of inputs is even, they output the smaller one from the output variable OUT1.
[Example] 1,3,4,51,4—>1,1,3,4,4,5
In this case, 3 is output as the intermediate value.

They set the bit corresponding to the input value selected as the intermediate value from the input variables IN[0] to IN[NUM]
specified by the input number NUM to 1 and output the bit from the output variable OUT2. (When multiple intermediate values

are input, they set all the corresponding bits to 1 and output the bits from the output variable OUT2.)
[Example] When the intermediate value of the input variables IN[0] to IN[3] is output

M+P_MID

4 NUM ouT1 13.0
_,— IN ouT2
IN[O] 14.5

IN[1] 13.0

IN2] 16.5

IN[3] 105 '

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
IN[4] 0 olofofofofo]Jofofo]o]oJo[o]o]1]o
N N A h h

IN[15] 0 :E{?}
IN[2]
IN[15]

EOperation result
» Function block without EN/ENO

Operation result OUT1, OUT2
No operation error Operation result output value
Operation error Undefined value

* Function block with EN/ENO
The execution conditions and operation results will be as follows.

Execution condition Operation result

EN ENO OuUT1, OUT2

TRUE (operation execution) TRUE (no operation error) Operation result output value
FALSE (operation error)*1 Undefined value

FALSE (operation stop) FALSE™" Undefined value

*1 If the value FALSE is output from ENO, the output data from this function block will be undefined. Create a program so that the
undefined value will not be used in operations.

Operation.error

Error code Description

(SDo)

3402H Input 1 to 16 are subnormal numbers or NaN (not a number).
3405H The number of inputs is less than 1 or greater than 16.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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5.4 Average Value (M+P_AVE(_E))

M+P_AVE(_E)
These FBs output the average value of input values (array).
FBD/LD
[Without EN/ENO] [With EN/ENO]
M+P_AVE M+P_AVE_E
— NUM OUT1[— — EN ENO [—
—IN — NUM  OUT1 (—
—IN
EBlock diagram
M+P_AVE(_E)
| EN . N ENO !
' Execution condition Output status 4 '
v
NUM Averagg value OUT1
» processing »
IN -

Processing in the dashed part is only carried out in functions with EN/ENO pins.

Setting data

Hinput/output variable

Variable Description Recommended range | Type Data type
name
EN Execution condition TRUE: Execute Input variable BOOL
FALSE: Stop
NUM Input numbers 1to 16 Input variable INT
IN Input 1 to Input 16 -999999 to 999999 Input variable REAL array element’’
(Number of elements: 16)
ENO Output status TRUE: Normal Output variable BOOL
FALSE: Abnormal or
operation stop
OuUT1 Output -999999 to 999999 Output variable REAL

*1 Even when an input number to be used is less than 16, specify an array whose data type is REAL and the number of elements is 16.

When an input number is less than 16, input values must be left-justified from the start element of the array.
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HOperation processing

These functions output the mean value of the values input to the input variables IN[0] to IN[15] from the output variable OUT1.
OUT = (IN[O] + IN[1] + IN[2] + ... + IN[15]) + NUM
IN[O] to IN[15]: Input value, OUT 1: Output value, NUM: Input number

HOperation result
* Function block without EN/ENO

No operation error

Operation result output value

Operation error

Undefined value

* Function block with EN/ENO

The execution conditions and operation results will be as follows.

TRUE (operation execution)

TRUE (no operation error)

Operation result output value

FALSE (operation error)”!

Undefined value

FALSE (operation stop)

FALSE™

Undefined value

*1 If the value FALSE is output from ENO, the output data from this function block will be undefined. Create a program so that the
undefined value will not be used in operations.

|f

3400H An invalid operation (such as division by zero) is performed.
3402H Input 1 to 16 are subnormal numbers or NaN (not a number).
3403H An overflow has occurred.

3405H The number of inputs is less than 1 or greater than 16.

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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5.5 Absolute Value (M+P_ABS(_E))

M+P_ABS(_E)
These FBs output the absolute value of an input value.
FBD/LD
[Without EN/ENO] [With EN/ENO]
M+P_ABS
—IN OoUT1|— M+P_ABS_E
ouT2|— — EN ENO —
—IN OUT1 —
ouT2|—

EBlock diagram

M+P_ABS(_E)

v

Absolute value
processing

Processing in the dashed part is only carried out in functions with EN/ENO pins.

Setting data

Hinput/output variable

Variable Description Recommended range | Type Data type
name
EN Execution condition TRUE: Execute Input variable BOOL
FALSE: Stop
IN Input -999999 to 999999 Input variable REAL
ENO Output status TRUE: Normal Output variable BOOL
FALSE: Abnormal or
operation stop
OuUT1 Output -999999 to 999999 Output variable REAL
ouT2 Input value sign detection OH to 2H Output variable WORD
OH:IN=0
1H:IN>0
2H:IN<0

5 ANALOG VALUE SELECTION AND AVERAGE VALUE
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HOperation processing
These functions output the absolute value of a value input to the input variable IN from the output variable OUT1, and output

the sign determination of the input value from the output variable OUT2.
* Processing of OUT1

Input value (IN) OUTT =IIN| Output value (OUT1)

A A

0 —/ >t 0\,_|/ » t

1 2 1 2

* Processing of OUT2

IN=0: T2 =0H
Input value (IN) IN> 8 SBTZ _ (1JH Output value (OUT2)

A A
IN<0:0UT2=2H

J | 2

v

HOperation result
* Function block without EN/ENO

No operation error Operation result output value

Operation error Undefined value

 Function block with EN/ENO
The execution conditions and operation results will be as follows.

TRUE (operation execution) TRUE (no operation error) Operation result output value
FALSE (operation error)”! Undefined value
FALSE (operation stop) FALSE" Undefined value

*1 If the value FALSE is output from ENO, the output data from this function block will be undefined. Create a program so that the
undefined value will not be used in operations.

F

3402H Input 1 to 16 are subnormal numbers or NaN (not a number).
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6 CORRECTION OPERATION

The following FBs perform operation processing such as broken line correction, standard filter, engineering value conversion,
temperature/pressure correction, and summation.

Point/®

The output variables and public variables of general process FBs are latched.

Point/@

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L[] GX Works3 Operating Manual

6.1  Function Generator (M+P_FG)

M+P_FG

This FB outputs (OUT_) values according to the function generator pattern that consists of SN break points with regard to the
input (IN).

FBD/LD

M+P_FG
—{IN ouT_—

EBlock diagram

M+P_FG
IN - Broken line correction VT
d processing v
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
IN Input -999999 to 999999 Input variable REAL
OuUT_ Output -999999 to 999999 | Output variable REAL

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

SN Number of Points 0to 48 0 User INT

X1_to X48_ | Input coordinates (X Coordinates) -999999 to 999999 | 0.0 User REAL

Y1_to Y48 _ | Output coordinates (Y Coordinates) -999999 to 999999 | 0.0 User REAL
82 6 CORRECTION OPERATION
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Processing. details

HBroken line correction processing
This function block outputs values according to a function generator pattern that consists of SN (the number of break points =
0 to 48) from the output variable OUT_ with regard to the values input from the input variable IN.

[Ex]

When the number of break points is 5 (SN = 5)

Y a
I e TR LR
NI e L L TR cEr e ’
Output(OUT_) « C E '
Y3_ fmmmmmmm o ' '
Y2_ fememmmemnnneos ; : :
Y1_ . E : i !
X1 X2_ X3 X4 X5_
Input(IN)
* Processing details
This function block performs the following operations.
Input (IN) Output (OUT_)
IN<X1_ OUT_=Y1_
Xi-1_<IN<Xi_(i=2ton) o
- - Yi_-Yi-1_ ) )
OouT_= W’<(|N-XI-1_)+YI-1_
IN > Xn_ OUT_=Yn

Xi_: Input coordinates
Yi_: Output coordinates
IN: Input value

OUT_: Output value

 Set the input coordinates (Xi_) as follows: Xi_ < Xi+ 1_. (For Xi_ > Xi + 1_, the values to Xi_ are valid as break points.)
« If multiple Yi_ coordinates exist for a single Xi_ coordinate, the Yi_ coordinate with the smaller Xi_ coordinate is applied.

[Ex]

X1_=X2_,X4_=X5_
When the input coordinate (X1_ = X2_) is input to the input (IN), the output coordinate (Y1_) is output.
When the input coordinate (X4_ = X5 ) is input to the input (IN), the output coordinate (Y4_) is output.

Y3_
Output(OUT_) Y4_

Y5_
Y2_

Output(OUT_) Y1_

X1 =X2_ X4_=X5_

Input(IN)

Input(IN)

* Relation between the range of the number of break points (SN) and processing

Number of break points (SN)

Processing

SN=0

No processing is performed.

0<SN<48

Broken line correction processing is performed.

SN <0or48<SN

An operation error occurs.

6 CORRECTION OPERATION
6.1 Function Generator (M+P_FG)
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- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (IN) or operation constant (X1_ to X48_, Y1_ to Y48_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The number of break points (SN) is less than 0 or greater than 48.
84 6 CORRECTION OPERATION
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6.2

Inverse Function Generator (M+P_IFG)

M+P_IFG
This FB outputs (OUT_) values according to the function generator pattern that consists of SN break points with regard to the
input (IN).

FBD/LD

M+P_IFG
—IN ouT_
EBlock diagram
M+P_IFG
IN Inverse broken line OUT_

correction processing

v

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN Input -999999 to 999999 Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

SN Number of Points 0to 48 0 User INT

X1_to X48_ | Output coordinate (X coordinate) -999999 to 999999 | 0.0 User REAL

Y1_to Y48_ | Input coordinate (Y coordinate) -999999 to 999999 | 0.0 User REAL
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Processing. details

Hinverse broken line correction
This function block outputs values according to a function generator pattern that consists of SN (the number of break points =
0 to 48) from the output variable OUT_ with regard to the values input from the input variable IN.

[Ex]

When the number of break points is 4 (SN = 4)

Y a

1
Input(IN) ,

Y3_fmmmmmmm e

Y2 b

L4 SEEEEEEE ; :

: ! : »X
X1_ X2 X3_ X4_
v
Output(OUT_)
* Processing details
Input (IN) Output (OUT_)
IN<Y1_ OUT_=X1_
Yi-1_<IN<Yi
_ i_ Xi_-Xi-1

(i=2ton) ouT = ﬁx(m-vm_)m-t
IN>Yn_ OUT_=Xn_

Xi_: Output coordinates
Yi_: Input coordinates
IN: Input value

OUT_: Output value

» Set the input coordinates (Yi_) as follows: Yi_ <Yi+ 1. (For Yi_ > Yi+ 1_, the values to Yi_ are valid as break points.)
« If multiple Xi_ coordinates exist for a single Yi_ coordinate, the Xi_ coordinate with the smaller Yi_ coordinate is applied.

Y1_=Y2_
When the input coordinate (Y1_ =Y2_)is input to the input (IN), the output coordinate (X1_) is output.

Y
A

Y4 _
Y3_

Input(IN) Y1_=Y2_

» X
X1_ X2_ X3_ X4_
Output(OUT_)
* Relation between the range of the number of break points (SN) and processing
Number of break points (SN) Processing
SN=0 No processing is performed.
0<SN <48 Broken line correction processing is performed.
SN <0or48<SN An operation error occurs.
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- Operation error

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (IN) or operation constant (X1_to X48_, Y1_ to Y48_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The number of break points (SN) is less than 0 or greater than 48.

6 CORRECTION OPERATION
6.2 Inverse Function Generator (M+P_IFG) 87



6.3 Standard Filter (moving average) (M+P_FLT)

M+P_FLT

This FB outputs (OUT_) the average value of SN pieces of data of the input (IN) collected the at data collection interval ST.

FBD/LD

M+P_FLT
—{IN ouT —

EBlock diagram

M+P_FLT

IN Standard filter OUT_
processing

v

v

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range
IN Input -999999 to 999999 Input variable REAL
OuUT_ Output -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)
Variable Description Recommended | Initial value | Set by Data type
name range
ST_ Data Collection Interval 0 to 999[s] 1.0 User REAL
SN Sampling Count 0to 48 0 User INT
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Processing. details

EStandard filter processing
This function block outputs the mean value of SN pieces of data of the input (IN) value collected at the data collection interval

ST_ (s) from the output variable OUT _.
This function block performs the following operations.

INT+IN2+IN3+ + + « +INgy
SN

ouT =

SN: Sampling count, IN1 to INgy: Input value, OUT_: Output value
The data is refreshed in the following cycle. (The resultant value is rounded off to the nearest whole number.)
ST
AT
AT: Execution cycle
Until the input (IN) reaches the sampling count (SN), the mean value of the input (IN) values that have been collected so far is
output (OUT).
Set the data collection interval (ST_) as follows: ST_= n x AT. (n is an integer.)
The following table lists the relation between the range of the sampling count (SN) and processing.

Sampling count (SN) Processing

0<SN <48 The standard filter processing is performed.
SN=0 Output (OUT_) =0

SN<0or48<SN An operation error occurs.

Operation. error

Error code Description
(SDo)
3400H An invalid operation (such as division by zero) is performed.
3402H Input data (IN) or operation constant (ST_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The sampling count (SN) is less than 0 or greater than 48.
The execution cycle (AT) setting is less than 0.
The data sampling interval (ST_) is less than 0.
(Data sampling interval (ST_) + execution cycle (AT)) is greater than 32767.
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6.4

Engineering Value Conversion (M+P_ENG)

M+P_ENG

This FB converts a value (%) of the input (IN) in percentage into an engineering value such as temperature and pressure and

outputs (OUT_) the result.

FBD/LD

M+P_ENG
—IN OUT_H—

EBlock diagram

M+P_ENG

Engineering value

OuUT_

\ 4

conversion processing

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN Input -999999 to 999999 Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

RH Engineering Value High Limit -999999 to 999999 100.0 User REAL

RL Engineering Value Low Limit -999999 to 999999 | 0.0 User REAL
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Processing. details

BEngineering value conversion processing
This function block converts a value in percentage (%) input from the input variable IN into an engineering value, such as
temperature and pressure and outputs the result from the output variable OUT _.

Output(OUT )
A

RH _|

RL_|

» Input(IN)
0 50 100(%)

OUT_= {(RH-RL)x INo J+RL

10

RH: Engineering value high limit
RL: Engineering value low limit
IN: Input value (0 to 100%)
OUT_: Output value

This expression is also applicable for RH < RL.

Operation.error

Error code Description

(SD0)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (IN) or operation constant (RH, RL) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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6.5

Engineering Value Inverse Conversion
(M+P_IENG)

M+P_IENG

This FB converts an input engineering value (IN) such as temperature and pressure into a value in percentage (%) and
outputs (OUT_) the result.

FBD/LD
M+P_IENG
— IN OUT_ —
EBlock diagram
M+P_IENG
IN > Inverse engineering value OUT__

conversion processing

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN Input -999999 to 999999 Input variable REAL

OuUT_ Output -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

RH Engineering Value High Limit -999999 to 999999 100.0 User REAL

RL Engineering Value Low Limit -999999 to 999999 | 0.0 User REAL
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Processing. details

HEngineering value inverse conversion processing
This function block converts an engineering value input from the input variable IN, such as temperature and pressure, into a
value in percentage (%) and outputs the result from the output variable OUT_.

Output(OUT )

A
100(%) —
50 —
0 » Input(IN)
RL RH
IN-RL
%)=
OUT_(%) RH-RL x100

RH: Engineering value high limit
RL: Engineering value low limit
IN: Input value

OUT_: Output value (0 to 100%)

+ This expression is also applicable for RH < RL.

Operation.error

Error code Description

(SDo)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (IN) or operation constant (RH, RL) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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6.6 Temperature/Pressure Correction (M+P_TPC)

M+P_TPC

This FB executes temperature/pressure correction (or either of temperature correction or pressure correction) to the input (IN)
of the differential pressure (%) and outputs (OUT_) the result.

FBD/LD

M+P_TPC
—T ouT_{—

— PVTEMP
— PVPRES

EBlock diagram

M+P_TPC
T_ ouT
[ » » —
P_ Temperature/pressure
> correction
IN
>
PVTEMP
>
PVPRES
>
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
T_ Temperature correction selection TRUE: Used Input variable BOOL
FALSE: Not used
P_ Pressure correction selection TRUE: Used Input variable BOOL
FALSE: Not used
IN Differential pressure input 0 to 100[%] Input variable REAL
PVTEMP Measured temperature (engineering value) -999999 to 999999 Input variable REAL
PVPRES Measured pressure (engineering value) -999999 to 999999 Input variable REAL
OuUT_ Output 0 to 100[%] Output variable REAL
HPublic variable (operation constant)
Variable Description Recommended | Initial value | Set by Data type
name range
TEMP Design Temperature T' (engineering value) -999999 to 999999 | 0.0 User REAL
B1_ Bias Temperature (engineering value) -999999 to 999999 | 273.15 User REAL
PRES Design Pressure P' (engineering value) -999999 to 999999 | 0.0 User REAL
B2_ Bias Pressure (engineesring value) -999999 to 999999 10332.0 User REAL
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Processing. details

ETemperature/pressure correction processing
This function block executes temperature/pressure correction (or either of temperature correction or pressure correction) to

the differential pressure (%) value input from the input variable IN and outputs the result from the output variable OUT_.

Temperature/pressure correction selection A1 A2 Output (OUT_)
Temperature correction | Pressure correction
() (P)
TRUE TRUE TEMP+B1_ PVPRES+B2_ OUT_=INxA1xA2
PVTEMP+B1_ PRES+B2_
FALSE TRUE 1.0 PVPRES+B2._
PRES+B2_
TRUE FALSE TEMP+B1_ 1.0
PVTEMP+B1_

T_: Temperature correction selection

P_: Pressure correction selection

IN: Differential pressure input (%)

PVTEMP: Measured temperature (engineering value)
PVPRES: Measured pressure (engineering value)
TEMP: Design temperature T' (engineering value)
PRES: Design pressure P' (engineering value)

B1_: Bias temperature (engineering value)

B2_: Bias pressure (engineering value)

OUT_: Output (%)

Point;§

Always input engineering values to the measured temperature (PVTEMP) and the measured pressure
(PVPRES).

Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (IN, PVTEMP, PVPRES) or operation constant (TEMP, B1_, PRES, B2_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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6.7 Summation (M+P_SUM)

M+P_SUM

When the integration start signal (START) is TRUE, this function block performs integration processing to the input (IN) and
outputs (OUT_) the result.

Point/©
Use M+P_SUM2_ to reduce the influence of information loss in the single-precision floating-point operation.
(==~ Page 98 M+P_SUM2_)
M+P_SUM is used to keep the compatibility with existing programs.
FBD/LD
M+P_SUM
— START  OUT_{—
—IN
EBlock diagram
M+P_SUM
Integration start signal
ST AR /[ TRUE: Start ouT_
FALSE: Stop 1
IN .| Analog integratiion
"l processing

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

START Integration start signal TRUE: Start Input variable BOOL
FALSE: Stop

IN Input -999999 to 999999 Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type
name range
ILC Input Low Cut-off Value -999999 to 999999 | 0.0 User REAL
A_ Initial value -999999 to 999999 | 0.0 User REAL
RANGE Input Range 1t03 1 User INT
1:/s
2: /min
3: /hour
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Processing. details

BAnalog integration processing
When the integration start signal (START) is TRUE, this function block performs integration processing to the value input from

the input variable IN and outputs the result from the output variable OUT_.

Integration start signal (START) Input (IN) Output (OUT_)
FALSE (Stop) Optional OUT_ = Initial value (A_)
TRUE (Start) IN<ILC OUT_ = Last value

IN>ILC AT
OUT_=(INx=-)+ previous value

AT: Execution cycle
ILC: Input low-cut value

A_: Initial value

T: When RANGE is 1, Tis 1 (s). When RANGE is 2, T is 60 (s). When RANGE is 3, T is 3600 (s).

[Ex]

When a value of 0 to 5m3/min is input, set RANGE to 2 because the input range is "/min".

The multiplying factor is x 1m3.

Hintegration start signal
When the integration start signal (START) is FALSE: The integration processing stops.

When the integration start signal (START) is TRUE: The integration processing starts.

Operation.error

Error code Description
(SDO)
3400H An invalid operation (such as division by zero) is performed.
3402H Input data (START, IN), output data (OUT_), or operation constant (ILC, A_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H Input range (RANGE) is less than 1 or greater than 3.
Pointp

Use M+P_SUM2_ to reduce the influence of information loss in the single-precision floating-point operation.
When M+P_SUM is used, information loss error in the single-precision floating-point operation may occur in
the integration operation (current value + up to the last integrated value).

Use M+P_SUM to maintain the compatibility with existing programs.

"Information loss" is an error caused by round-down or round-up of a small value when the extremely small
value is added to an extremely large value. This error occurs in a calculation system for the floating-point
operation. The real numbers of the programmable controllers are expressed in single-precision floating point
numbers.

The number of significant digits of real numbers in decimal is 6 or 7. An error occurs in the operation result of
the following real number operation.

0.013333 + 32768.0 = 32768.013333 — 32768.012

(current value + up to the last integrated value)

The logical operation result 32768.013333 is rounded down to 32768.012 and the increment 0.013333
decreases to 0.012. As the number of digits of the integral part of the integrated value increases, the number
of significant digits of the decimal part decreases.
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6.8

Summation (Internal Integer Integration)
(M+P_SUM2_)

M+P_SUM2_

When the integration start signal (START) is TRUE, this function block performs integration processing to the input (IN) and
outputs the result.
Internal integration for the integral part is executed with signed 32-bit integers.

FBD/LD
M+P_SUM2_
— START COMP_—
— RST_ OUT_D—
— IN OUT_R|—
EBlock diagram
START Integration start signal M+P_SUM2_ coMP
» | TRUE: Start ZHILMT =
FALSE: Stop
A
Analog integration processing
RST Integration reset signal Integration for OUT_D
- » TRUE: Valid — integral part
FALSE: Invalid
IN , % v OUT_R
A
AT/T
. Integration for
T: Input range(hr.3600°min.60+sec.1) decimal part |
AT:Execution cycle(sec.)
Setting data
Hinput/output variable
Variable Description Recommended range Type Data type
name
START Integration start signal TRUE: Start Input variable BOOL
FALSE: Stop
RST_ Integration reset signal TRUE: Valid Input variable BOOL
FALSE: Invalid
IN Input -999999 to 999999 Input variable REAL
COMP_ Integration complete signal TRUE: Complete Output variable BOOL
FALSE: Unreached
OUT_D Integration value (integral part) output -2147483648 to 2147483647 | Output variable DINT
OUT_R Integration value real number output -2147483648 to 2147483647 | Output variable REAL
HPublic variable (operation constant)
Variable Description Recommended range Initial value | Set by Data type
name
ILC Input Low Cut-off Value -999999 to 999999 0.0 User REAL
A_ Initial value -999999 to 999999 0.0 User REAL
RANGE Input Range 1t03 1 User INT
1:/s
2: /min
3: /hour
HILMT High Limit Value of Integration 110 2147483647 1000000 User DINT

6 CORRECTION OPERATION

6.8 Summation (Internal Integer Integration) (M+P_SUM2_)




Variable Description Recommended range Initial value | Set by Data type
name
CYCLIC TRUE: When the integrated value exceeds the high limit, | TRUE, FALSE TRUE User BOOL

the value returns to 0.
FALSE: When the integrated value exceeds the high
limit, the high limit value is held.

*1 The surplus to the integration high limit is added.
For example, the integrated value will be 10 in the following condition: HILMT = 1000, Last integrated value = 990, Current value (IN x
AT/T) = 20.

Point ;>

For a REAL data type output value (output variable OUT_R), the number of significant digits is 6 or 7 because
this value is processed in 32-bit single-precision floating-point data. Consequently, a rounding error occurs
when the integrated value exceeds the range of the number of significant digits, and the integral part may not
match with the DINT type output value (output variable OUT_D).

Processing. details

BAnalog integration processing
When the integration start signal (START) is TRUE and the integration reset signal (RST_) is FALSE, this function block
performs integration processing to the value input from the input variable IN and outputs the result from the output variable.

Integration start signal | Integral reset signal Input (IN) Output (OUT_D, OUT_R)
(START) (RST_)
FALSE (Stop) FALSE (Invalid) Optional OUT_D, OUT_R = Last value

TRUE (Valid) Optional OUT_D, OUT_R = Initial value (A_)
TRUE (Start) FALSE (Invalid) IN<ILC OUT_D, OUT_R = Last value

IN>ILC AT
OUT_D, OUT_R=(INx ?)+ previous value
TRUE (Valid) Optional OUT_D, OUT_R = Initial value (A_)

AT: Execution cycle
ILC: Input low-cut value
A_: Initial value

T: When RANGE is 1, Tis 1 (s). When RANGE is 2, T is 60 (s). When RANGE is 3, T is 3600 (s).

[Ex]

When a value of 0 to 5m3/min is input, set RANGE to 2 because the input range is "/min".

The multiplying factor is x1m3.

» The execution cycle (AT) indicates the execution cycle in the property setting of the FBD/LD program for the process
control on the engineering tool, the cycle for starting up the timer in the program execution setting, and the interruption
cycle of the fixed scan interrupt startup.

Hintegration start signal
When the integration start signal (START) is FALSE: The integration processing stops.
When the integration start signal (START) is TRUE: The integration processing starts.

Hintegration reset signal
When the integration reset signal (RST_) is FALSE: The integrated value is not reset (to the initial value).

When the integration reset signal (RST_) is TRUE: The integrated value is reset and the initial value is output.

Hintegration complete signal

Integrated value output (integral part) (OUT_D) > Integration high limit (HILMT): The integration complete signal is TRUE™.
Integrated value output (integral part) (OUT_D) < Integration high limit (HILMT): The integration complete signal is FALSE.
*1  When CYCLIC is TRUE, TRUE is output for only one cycle.
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ETiming chart
The following shows the timing chart for the integration start signal (START), integrated value, integration reset signal, and
integration high limit.

When CYCLIC is FALSE

START
HILMT == === - oo oo oo oo oo

Integration
value

When CYCLIC is TRUE

When initial value is 0 Surplus to the high limit

RST_

Operation.error

Error code Description

(SDO)

3402H Input data (IN, AT/T) or operation constant (ILC, A_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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6.9 Range Conversion (M+P_RANGE.)

M+P_RANGE_

This FB executes range conversion to the input (IN) and outputs (OUT_) the result.

FBD/LD

M+P_RANGE _
—IN ouT_|—

EBlock diagram

M+P_RANGE_
IN .| Engineering value | _OuT_
d conversion processing i -
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
IN Input -999999 to 999999 Input variable REAL
OuUT_ Output -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)
Variable Description Recommended | Initial value | Set by Data type
name range
IN_NMAX Input High Limit -999999 to 999999 100.0 User REAL
IN_NMIN Input Low Limit -999999 to 999999 | 0.0 User REAL
OUT_NMAX | Output High Limit Alarm -999999 to 999999 100.0 User REAL
OUT_NMIN | Output Low Limit Alarm -999999 to 999999 | 0.0 User REAL
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Processing. details

BEngineering value conversion processing

This function block executes range conversion to the value input from the input variable IN and outputs the result from the
output variable OUT_.

Output (OUT )
A

OUT_NMAX _|

OUT_NMIN _|
» Input (IN)
IN_NMIN IN_NMAX
(OUT_NMAX-OUT_NMIN)*(IN-IN_NMIN)
OuT_= + OUT_NMIN

IN_NMAX-IN_NMIN

OUT_NMAX: Output High Limit Alarm
OUT_NMIN: Output Low Limit Alarm
IN: Input value (IN_NMIN to IN_NMAX)
OUT_: Output value

This expression is also applicable for OUT_NMAX < OUT_NMIN and N_NMAX < N_NMIN.

Operation.error

Error code Description

(SDo)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (IN) or operation constant (IN_NMAX, IN_NMIN, OUT_NMAX, OUT_NMIN) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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7 ARITHMETIC OPERATION

The following FBs perform operation processing such as addition/subtraction, multiplication/division, and square root.

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

7.1 Addition (with coefficient) (M+P_ADD)

M+P_ADD
This FB adds values with coefficients and bias to the inputs (IN1 to IN5) and outputs (OUT_) the result.
FBD/LD
M+P_ADD
—1IN1 ouT_|—
—1IN2
—IN3
—1 IN4
—1IN5
EBlock diagram
M+P_ADD
IN1 - Lout_
IN2 -
IN3 .| Addition processing
IN4 : (with coefficient and bias)
IN5 :

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN1 Input 1 -999999 to 999999 | Input variable REAL

IN2 Input 2 -999999 to 999999 | Input variable REAL

IN3 Input 3 -999999 to 999999 Input variable REAL

IN4 Input 4 -999999 to 999999 Input variable REAL

INS Input 5 -999999 to 999999 | Input variable REAL
OUT_ Qutput -999999 to 999999 | Output variable REAL
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EPublic variable (operation constant)

K_1toK_5 Coefficient 1: Coefficient of IN1 data to Coefficient 5: Coefficient of | -999999 to 999999 | 1.0 User REAL
IN5S data
B Bias -999999 to 999999 | 0.0 User REAL

F

BAddition processing
This function block multiplies the values input from the input variables IN1 to IN5 with coefficients and bias and outputs the

result from the output variable OUT _.

IN1 to IN5 OUT_ = (K_1 x IN1) + (K_2 x IN2) + (K_3 x IN3) + (K_4 x IN4) + (K_5 x IN5) + B_

IN1 to IN5: Input value, K_1 to K_5: Coefficient, B_: Bias

When no value to be input exists for any of the inputs (IN1 to IN5), input 0.

[Ex]

When values are input only for IN1 and IN2
The value output from the output (OUT_) will be calculated as follows: OUT_ = (K_1 x IN1) + (K_2 x IN2) + B_.

M+P_ADD

IN OUT_———  ADD_OUT DATA |

ADD1_IN_DATA

ADD2_IN_DATA

[

3402H Input data (IN1 to IN5) or operation constant (K_1 to K_5 and B_) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.
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7.2  Subtraction (with coefficient) (M+P_SUB)

M+P_SUB
This FB subtracts values with coefficients and bias from the values of the inputs (IN1 to IN5) and outputs (OUT_) the result.
FBD/LD
M+P_SUB
—IN1 OuUT_(—
—IN2
—IN3
—IN4
—IN5
EBlock diagram
M+P_SUB
IN1 - | out_
IN2 - g
IN3 »| Subtraction processing
IN4 i (with coefficient and bias)
IN5 :

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN1 Input 1 -999999 to 999999 | Input variable REAL

IN2 Input 2 -999999 to 999999 Input variable REAL

IN3 Input 3 -999999 to 999999 Input variable REAL

IN4 Input 4 -999999 to 999999 | Input variable REAL

INS Input 5 -999999 to 999999 | Input variable REAL

OuUT_ QOutput -999999 to 999999 | Output variable REAL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

K_1toK_5 Coefficient 1: Coefficient of IN1 data to Coefficient 5: Coefficient of | -999999 to 999999 | 1.0 User REAL

IN5 data
B_ Bias -999999 to 999999 | 0.0 User REAL
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Processing. details

ESubtraction processing
This function block subtracts values with coefficients and bias from the values input from the input variables IN1 to IN5 and
outputs the result from the output variable OUT_.

Input (IN) Output (OUT_)

IN1 to IN5 OUT_ = (K_1 x IN1) - (K_2 x IN2) - (K_3 x IN3) - (K_4 x IN4) - (K_5 x IN5) + B_

IN1 to IN5: Input, K_1 to K_5: Coefficient, B_: Bias
When no value to be input exists for any of the inputs (IN1 to IN5), input 0.

[Ex]

When values are input only for IN1 and IN2
The value output from the output (OUT_) will be calculated as follows: OUT_ = (K_1 x IN1) - (K_2 x IN2) + B

M+P_SUB
| SUBINT_DATA  |——IN1 OUT_——— SUB_OUT DATA |
| SUBIN2DATA |——IN2
| 0 F—N3
| 0 F——ina
| 0 F———1ins
Operation.error

Error code Description

(SDO0)

3402H Input data (IN1 to IN5) or operation constant (K_1 to K_5 and B_) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.
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7.3

Multiplication (with coefficient) (M+P_MUL)

M+P_MUL
This FB multiplies the values of the inputs (IN1 to IN5) with coefficients and bias and outputs (OUT_) the result.
FBD/LD
M+P_MUL
—IN1 OuUT_(—
—IN2
—IN3
— IN4
—IN5
EBlock diagram
M+P_MUL
IN1 - (| OUuT_
IN2 - "
IN3 Multiplication operation
IN4 (with coefficient and bias)
IN5 :

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN1 Input 1 -999999 to 999999 Input variable REAL

IN2 Input 2 -999999 to 999999 | Input variable REAL

IN3 Input 3 -999999 to 999999 | Input variable REAL

IN4 Input 4 -999999 to 999999 Input variable REAL

IN5 Input 5 -999999 to 999999 Input variable REAL

OUT_ Qutput -999999 to 999999 | Output variable REAL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

K_1to K_5 Coefficient 1: Coefficient of IN1 data to Coefficient 5: Coefficient of | -999999 to 999999 | 1.0 User REAL

IN5 data
B_ Bias -999999 to 999999 | 0.0 User REAL
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Processing. details

EMultiplication processing
This function block multiplies the values input from the input variables IN1 to IN5 with coefficients and bias and outputs the
result from the output variable OUT _.

Input (IN)

Output (OUT_)

IN1 to INS

OUT_ = (K_1 x IN1) x (K_2 x IN2) x (K_3 x IN3) x (K_4 x IN4) x (K_5 x IN5) + B_

IN1 to IN5: Input, K_1 to K_5: Coefficient, B_: Bias

Point >

[Ex]

When values are input only for IN1 and IN2
The value output from the output (OUT_) will be calculated as follows: OUT_ = (K_1 x IN1) x (K_2 x IN2) + B_.

When no value to be input exists for any of the inputs (IN1 to IN5), input 1 to both the input and coefficient.
When either input or coefficient is set to 0, the bias (B_) will be output (OUT_).

MUL_IN1_DATA

MUL_IN2_DATA

M+P_MUL

F——1N1 OUT_——— MUL_OUT DATA |
F—1in2

F——IN3

F——ina

F——ins

Operation.error

Error code Description

(SD0)

3402H Input data (IN1 to IN5) or operation constant (K_1 to K_5 and B_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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7.4

Division (with coefficient) (M+P_DIV)

M+P_DIV

This FB divides the values of the inputs (IN1, IN2) with coefficients and bias and outputs (OUT_) the result.

FBD/LD

— IN1
— IN2

M+P_DIV
ouT |

EBlock diagram

IN1

M+P_DIV

IN2

OouUT

v

Division processing

A 4

(with coefficient and bias)

v

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN1 Input 1 -999999 to 999999 Input variable REAL

IN2 Input 2 -999999 to 999999 Input variable REAL

OUT_ QOutput -999999 to 999999 | Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

A Coefficient -999999 to 999999 1.0 User REAL

K_1 Coefficient 1: Coefficient of IN1 data -999999 to 999999 | 1.0 User REAL

K_2 Coefficient 2: Coefficient of IN2 data -999999 to 999999 | 1.0 User REAL

B1_ IN1 data bias -999999 to 999999 | 0.0 User REAL

B2_ IN2 data bias -999999 to 999999 | 0.0 User REAL

B3_ Bias -999999 to 999999 | 0.0 User REAL
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Processing detail

EDivision processing

This function block divides the values input from the input variables IN1 to IN2 with coefficients and bias and outputs the result

from the output variable OUT _.

K_2 x IN2 + B2_ is not 0 (denominator # 0)

K_1xIN1+B1
= —_—
OUT A X oxiN2+B2. 5o

K_2 x IN2 + B2_ is 0 (denominator = 0)

OUT_=B3_

IN1 to IN2: Input value, A_ and K_1 to K_2: Coefficient, B1_ to B3_: Bias

- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (IN1 to IN2) or operation constant (A_, K_1, K_2, B1_, B2_, and B3_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

11 7 ARITHMETIC OPERATION
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7.5

Square Root (with coefficient) (M+P_SQR)

This FB executes square root extraction with coefficients to the value of the input (IN) and outputs (OUT_) the result.

— IN

M+P_SQR
ouT_|—

EBlock diagram

M+P_SQR

Square root processing

v

(with coefficient)

|

Hinput/output variable

Input

-999999 to 999999

Input variable

REAL

ouT_

Output

-999999 to 999999

Output variable

REAL

HPublic variable (operation constant)

Output Low Cut-off Value

0 to 999999

0.0

User

REAL

Coefficient

0 to 999999

10.0

User

REAL

7 ARITHMETIC OPERATION 1 1 1
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Processing detail

ESquare root processing
This function block executes square root extraction with coefficients to the value input from the input variable IN and outputs
the result from the output variable OUT _.

Input(IN) v Output(OUT_)
A A
OLC f--+
>t >t
IN>0 K_xIN>OLC OUT_=K_x\IN
K_xVIN<OLC OuUT_=0
IN<O — OuUT_=0

IN: Input value, K_: Coefficient

* When the value of the input (IN) is in percentage (%), set the coefficient (K_) to 10. When square root
extraction is executed with K_ =10 (10VIN), 0 to 100% of the input (IN) correspond to 0 to 100% of the
output (OUT ). (For input = 100%, output = 104100 = 100%)

Input(IN)% Output(OUT_)%
A A

B 100%

— 10/IN >

OLC f--

0% >t 0%

>t
* Generally, the output low cut-off value (OLC) is used when the value of the input (IN) is in percentage (%).
(The output low cut-off value (OLC) must be set to around 10 (%) level.)

- Operation error

3402H Input data (IN) or operation constant (OLC, K_) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.

1 12 7 ARITHMETIC OPERATION
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8 COMPARISON OPERATION

The following FBs perform comparison operation (>, >, =, <, <).

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

8.1  Comparison (>) with setting value (M+P_GT)

M+P_GT
This FB compares (>) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the

comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

FBD/LD

M+P_GT

— IN1 OUT_ —

—IN2 B |—
EBlock diagram

M+P_GT
IN1 (OUT_=IN1)k OuUT_
> (comparison' -
Comparison (>)
N2 »  processing output) Bi
Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN1 Input 1 -999999 to 999999 Input variable REAL

IN2 Input 2 -999999 to 999999 Input variable REAL

OUT_ QOutput -999999 to 999999 | Output variable REAL

B_ Comparison Output TRUE, FALSE Output variable BOOL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type
name range

K_ Setting Value -999999 to 999999 | 0.0 User REAL
HS Hysteresis 0 to 999999 0.0 User REAL

8 COMPARISON OPERATION 1 1
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Processing. details

EComparison (>) processing
This function block compares (>) the value input from the input variable IN1 with the value input from the input variable IN2

using a setting value and hysteresis and outputs the comparison result from the output variable B_.
This function block always outputs values to the input variable IN1 from the output variable OUT _.

Setting value(K_)
K_ is a positive number

Input(IN1)

Input(IN2)
A

Input(IN1)

Input(IN2)

Hysteresis(HS)

Comparison
output(B_)

TRUE TRUE

>t

Condition Comparison output (B_) Output (OUT_)
INT>IN2 +K_ B_=TRUE OUT_ = IN1
IN1<IN2+K_-HS B_ =FALSE
IN2 + K_-HS <IN1<IN2+K_ Last value

IN1: Input value 1
IN2: Input value 2
K_: Setting value
HS: Hysteresis

Operation.error

Error code Description

(SDO)

3402H Input data (IN1, IN2) or operation constant (K_, HS) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Hysteresis (HS) is less than 0.

1 1 4 8 COMPARISON OPERATION
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8.2 Comparison (<) with setting value (M+P_LT)

M+P_LT
This FB compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

FBD/LD

M+P_LT
—IN1 OouT_(—
—IN2 B (—
EBlock diagram
M+P_LT
IN1 N (OUT_=IN1L OUT_
P —p ]
Comparison(<) (Comparison
N2 > processing output) Bi
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
IN1 Input 1 -999999 to 999999 | Input variable REAL
IN2 Input 2 -999999 to 999999 Input variable REAL
OuUT_ Qutput -999999 to 999999 | Output variable REAL
B_ Comparison Output TRUE, FALSE Output variable BOOL
HPublic variable (operation constant)
Variable Description Recommended | Initial value | Set by Data type
name range
K_ Setting Value -999999 to 999999 0.0 User REAL
HS Hysteresis 0 to 999999 0.0 User REAL

8 COMPARISON OPERATION 1 1
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Processing. details

EComparison (<) processing

This function block compares (<) the value input from the input variable IN1 with the value input from the input variable IN2
using a setting value and hysteresis and outputs the comparison result from the output variable B_.

This function block always outputs values to the input variable IN1 from the output variable OUT _.

Input(IN1)

Input(IN2)
4

Input(IN1)

Input(IN2)

Setting value (K_)
K_ is a negative number
in this example

» t

Comparison
output(B_)
A
TRUE TRUE
>t
Condition Comparison output (B_) Output (OUT_)
INT<IN2 + K_ B_=TRUE OUT_=IN1
IN1>IN2 + K_+HS B_=FALSE
IN2 + K_<IN1<IN2 +K_+HS Last value

IN1: Input value 1
IN2: Input value 2
K_: Setting value
HS: Hysteresis

Operation.error

Error code Description

(SDO)

3402H Input data (IN1, IN2) or operation constant (K_, HS) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Hysteresis (HS) is less than 0.

1 1 8 COMPARISON OPERATION
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8.3

Comparison (=) with setting value (M+P_EQ)

M+P_EQ

This FB compares (=) the input 1 (IN1) with the input 2 (IN2) using a setting value and outputs the result to the comparison

output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

FBD/LD
M+P_EQ

— IN1 OUT_ —

— IN2 B_—

EBlock diagram

M+P_EQ

IN1 N (OUT_=IN1) | OUT_
L - L -

. Comparison(=) [(ComParson
» processing » ]

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN1 Input 1 -999999 to 999999 | Input variable REAL

IN2 Input 2 -999999 to 999999 Input variable REAL

OuUT_ Qutput -999999 to 999999 | Output variable REAL

B_ Comparison Output TRUE, FALSE Output variable BOOL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

K_ Setting Value -999999 to 999999 | 0.0 User REAL

8 COMPARISON OPERATION 1 1
8.3 Comparison (=) with setting value (M+P_EQ) 7



Processing. details

BEComparison (=) processing

This function block compares (=) the value input from the input variable IN1 with the value input from the input variable IN2
using a setting value and outputs the comparison result from the output variable B_.

This function block always outputs values to the input variable IN1 from the output variable OUT _.

Input(IN1)

Input(IN2)

Input(IN1) .
Input(IN2) Setting value (K_)
A T T _. K_is a positive number
< ' ! in this example

; : : >t
Comparison E E E
output(B_) ! ! ' :

TRUE TRUE
>t

Condition Comparison output (B_) Output (OUT_)
IN1T=1IN2 + K_ B_=TRUE OUT_ = IN1
INT#IN2 + K_ B_=FALSE

IN1: Input value 1, IN2: Input value 2, K_: Setting value

Operation.error

Error code Description

(SDO)

3402H Input data (IN1, IN2) or operation constant (K_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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8.4 Comparison (>=) with setting value (M+P_GE)

M+P_GE
This FB compares (=) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

FBD/LD

M+P_GE

— IN1 OuUT_ —

— IN2 B —
EBlock diagram

M+P_GE
IN1 (OUT_=IN1) | OUT_
> » ]
’ _ Comparison
Comparison(>=) (
IN2 » processing output) » Bi
Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN1 Input 1 -999999 to 999999 | Input variable REAL
IN2 Input 2 -999999 to 999999 Input variable REAL
OuUT_ Qutput -999999 to 999999 | Output variable REAL
B_ Comparison Output TRUE, FALSE Output variable BOOL

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type
name range

K_ Setting Value -999999 to 999999 | 0.0 User REAL

HS Hysteresis 0 to 999999 0.0 User REAL

8 COMPARISON OPERATION 1 1
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Processing. details

EComparison (>) processing

This function block compares (>) the value input from the input variable IN1 with the value input from the input variable IN2
using a setting value and hysteresis and outputs the comparison result from the output variable B_.

This function block always outputs values to the input variable IN1 from the output variable OUT _.

Setting value(K_)
K_ is a positive number
in this example

Hysteresis(HS)

Input(IN1)

Input(IN2)
4

Input(IN1)

Input(IN2)

Comparison
output(B_)

T TRUE TRUE

>t

Condition Comparison output (B_) Output (OUT_)
INT>IN2 + K_ B_=TRUE OUT_ = IN1
IN1 <IN2 +K_-HS B_=FALSE
IN2+K_-HS<IN1<IN2+K_ Last value

IN1: Input value 1
IN2: Input value 2
K_: Setting value
HS: Hysteresis

Operation.error

Error code Description

(SDO)

3402H Input data (IN1, IN2) or operation constant (K_, HS) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Hysteresis (HS) is less than 0.

1 2 8 COMPARISON OPERATION
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8.5

Comparison (<=) with setting value (M+P_LE)

M+P_LE

This FB compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

FBD/LD
M+P_LE

— IN1 OuT_ —

— IN2 B_|—

EBlock diagram

M+P_LE

IN1 (OUT_=IN1) | OUT_

> » —]
’ _ Comparison
Comparison(>=) (
N2 » processing output) » Bi

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN1 Input 1 -999999 to 999999 | Input variable REAL

IN2 Input 2 -999999 to 999999 Input variable REAL

OuUT_ Qutput -999999 to 999999 | Output variable REAL

B_ Comparison Output TRUE, FALSE Output variable BOOL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

K_ Setting Value -999999 to 999999 | 0.0 User REAL

HS Hysteresis 0 to 999999 0.0 User REAL
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Processing. details

EComparison (<) processing

This function block compares (<) the value input from the input variable IN1 with the value input from the input variable IN2
using a setting value and hysteresis and outputs the comparison result from the output variable B_.

This function block always outputs values to the input variable IN1 from the output variable OUT _.

Input(IN1)

Input(IN2)
4

Input(IN1)

Input(IN2)

Setting value (K_)
K_ is a negative number
in this example

» t

Comparison
output(B_)
A
TRUE TRUE
>t
Condition Comparison output (B_) Output (OUT_)
INT<IN2 + K_ B_=TRUE OUT_ =IN1
IN1>IN2 +K_+HS B_=FALSE
IN2 + K_<IN1<IN2 +K_+HS Last value

IN1: Input value 1
IN2: Input value 2
K_: Setting value
HS: Hysteresis

Operation.error

Error code Description

(SDO)

3402H Input data (IN1, IN2) or operation constant (K_, HS) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Hysteresis (HS) is less than 0.
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9 CONTROL OPERATION

The following FBs control operation of lead-lag, integration, derivative, high/low limiter, variation rate limiter, dead band,
bumpless transfer, and analog memory.

Point/©

The output variables and public variables of general process FBs are latched.

Point/@

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L[] GX Works3 Operating Manual

9.1 Lead-Lag (M+P_LLAG)

M+P_LLAG

When the operation signal (INVLD) is FALSE, this function block performs lead-lag compensation to the input (IN) and outputs
(OUT_) the result.

FBD/LD
M+P_LLAG
—INVLD  OUT_|(—
—IN
EBlock diagram
M+P_LLAG
Operation signal
INVLD | | [TRUE: Invalid ouT_
FALSE: Valid 1
IN Lead-lag )
> compensation
processing

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

INVLD Operation signal TRUE: Invalid Input variable BOOL
FALSE: Valid

IN Input -999999 to 999999 Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type
name range

T1_ Lag time (lag time constant) 0 to 999999([s] 1.0 User REAL

T2_ Lead time (lead time constant) 0 to 999999[s] 1.0 User REAL

9 CONTROL OPERATION 12
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HLead-lag compensation processing
When the operation signal (INVLD) is FALSE, this function block performs lead-lag compensation to the value input from the

input variable IN and outputs the result from the output variable OUT _.

FALSE m_>T2 Input (IN) 1+T2_-S Output(OUT_)
A 1+T1_+S A
. >t - >t
t0 t0
T1_<T2
- - Input (IN) 1+T2_-S Output(OUT_)
A 1+T1_.3 A
. >t ! >t
t0 t0
TRUE E_ : Iz_ Input (IN) None Output value = Input value
- - 4 Output(OUT_)
A
: >t
t0 - >t
t0
FALSE (Valid) 1
ouT_= T +AT {(T2_%(IN-INn-1))+(T1_xOUT _n1)+(ATXIN)}

«ForT1_+AT=0,0UT_=0
* When the lead time (lead time constant) T2_ is 0, the output is the same as the output of when the primary lag
filter is applied.

TRUE (Invalid) oUT_=IN

IN: Input value

OUT_: Output value

IN,_4: Last input value

OUT_,,_1: Last output value

T1_: Lag time (lag time constant) (s)
T2_: Lead time (lead time constant) (s)
AT: Execution cycle (s)

S: Laplace operator

EOperation signal
When the operation signal (INVLD) is FALSE: Lead-lag compensation is valid.
When the operation signal (INVLD) is TRUE: Lead-lag compensation is invalid.

9 CONTROL OPERATION
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- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (INVLD, IN), output data (OUT_), or operation constant (T1_, T2_) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The lag time (T1) is less than 0 or lead time (T2) is less than 0.
The execution cycle (AT) setting is less than 0.

9 CONTROL OPERATION 12
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9.2

Integration (M+P_lI)

When the operation signal (INVLD) is FALSE, this function block performs integral operation to the input (IN) and outputs

(OUT_) the result.

M+P_I
—INVLD  OUT_(—
—IN
EBlock diagram
M+P_I

Operation signal
INVLD | | [TRUE: Invalid T

FALSE: Valid 1
IN .| Integral control

"| action processing

|

Hinput/output variable

INVLD Operation signal TRUE: Invalid Input variable BOOL
FALSE: Valid

IN Input -999999 to 999999 | Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL

EPublic variable (operation constant)

T Integral Time

0 to 999999]s]

1.0

User

REAL

Ys Initial Output Value

-999999 to 999999

0.0

User

REAL

9 CONTROL OPERATION
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Processing detail

Hintegral operation processing
When the operation signal (INVLD) is FALSE, this function block performs integral operation to the value input from the input

variable IN and outputs the result from the output variable OUT _.

FALSE T->0 Input (IN) 1 Output (OUT )
TS
, >t , >t
1 1
T_=0 Input (IN) 1 Output (OUT )
A : T_.S A :
. : >t :
't 2 !
T | T=0 10 | T=
< »le < >le
When the integral time (T_) after t2 is 0
>
TRUE T-20 Input (IN) vs Output (OUT_)
A
Ys
. >t . >t
11 1
FALSE (valid) T >0
out_=AMNout
T =0 OUT_=O0uT_,
TRUE (Invalid) — OUT_=VYs

AT: Execution cycle

T_: Integral time (s)

IN: Input value

OUT_: Output value
OUT_,,_.1: Last output value
Ys: Initial output value

S: Laplace operator

EOperation signal
When the operation signal (INVLD) is FALSE: Integral operation is valid.

When the operation signal (INVLD) is TRUE: Integral operation is invalid.

9 CONTROL OPERATION 12
9.2 Integration (M+P_I) 7



- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (INVLD, IN), output data, or operation constant (T_, Ys) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

9 CONTROL OPERATION
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9.3

Derivative (M+P_D)

When the operation signal (INVLD) is FALSE, this function block performs derivative operation to the input (IN) and outputs
(OUT_) the result.

M+P_D
—{INVLD  OUT_|—
— IN
EBlock diagram
M+P_D
Operation signal
INVLD | | [TRUE: Invalid o
FALSE: Valid 1
IN Derivative

action processing

|

Hinput/output variable

INVLD Operation signal TRUE: Invalid Input variable BOOL
FALSE: Valid

IN Input -999999 to 999999 | Input variable REAL

OouT_ Output -999999 to 999999 | Output variable REAL

EPublic variable (operation constant)

Derivative Time

0 to 999999(s]

1.0

User

REAL

Initial Output Value

-999999 to 999999

0.0

User

REAL

9 CONTROL OPERATION
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Processing detail

EDerivative operation processing
When the operation signal (INVLD) is FALSE, this function block performs derivative operation to the value input from the
ult from the output variable OUT_.

input variable IN and outputs the res

FALSE
S Input (IN)
A

o

t1 t2

Output (OUT_)
A

TRUE Input (IN)
A

I

Ys

t1 t2

Output (OUT_)
A

Ys

0 T

FALSE (Valid)

OouT_= X(OUT_n1-IN_n1+IN)

T
T_+AT

TRUE (Invalid)

OUT_=VYs

AT: Execution cycle

T_: Derivative time (s)

IN: Input value

IN,_1: Last input value
OUT_: Output value
OUT_,,_: Last output value
Ys: Initial output value

S: Laplace operator

HOperation signal

When the operation signal (INVLD) is FALSE: Derivative operation is valid.
When the operation signal (INVLD) is TRUE: Derivative operation is invalid.

- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (INVLD, IN), output data, or operation constant (T_, Ys) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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9.4 Dead Time (M+P_DED)

When the operation signal (INVLD) is FALSE, this function block outputs (OUT_) the result with a delay by the dead time to
the input (IN).

M+P_DED
—|INVLD  OUT_|—
—IN
EBlock diagram
M+P_DED
Operation signal
INVLD | | [TRUE: Invalid T
FALSE: Valid —l
IN Dead time
» operation
processing

|

Hinput/output variable

INVLD Operation signal TRUE: Invalid Input variable BOOL
FALSE: Valid

IN Input -999999 to 999999 | Input variable REAL

OUT_ Output -999999 to 999999 | Output variable REAL

EPublic variable (operation constant)

ST_ Data Collection Interval 0 to 9999[s] 1.0 User REAL
SN Sampling Count 0to 48 0 User INT
Ys Initial Output Value -999999 to 999999 | 0.0 User REAL
OCHG Output Switching When Initialized 0,1 0 User INT

9 CONTROL OPERATION 131
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Processing. details

EDead time processing
When the operation signal (INVLD) is FALSE, this function block outputs the input value from the input variable IN with a delay
by the dead time from the output variable OUT_.

[Ex]

When the sampling count (SN) is 3

Input (IN)
Output (OUT_) Output delays the Dead time=ST_xSN(s) for input
4 Besides, when "output switching when initialized"
Input =Output: (OCHG)=1, the initial ST_xSN(s) outputs initial input value (Ys) i Input = Output
D e L)
3 SN E 5 5 5 : :
DoST_ osT | ! : : ’
—P—P—P H H H I
0 .
YS f---oatT-- ®----- a--m--- L ®(3) I I ! ! i
\ ' i H H H H H I > t
, ST1 | ST2 | ST.3 ., ST 4 , ST 5, ST 6 ., ST 7, ST.8 . ST 9.
Operation ' ' ' ' ' ' ' '
signal TRUE FALSE TRUE
(NVLD) o .
No. Operation Output switching when Dead time | Output (OUT_)
signal (INVLD) initialized (OCHG)
(1) TRUE (Invalid) Optional (O or 1) — Outputs (OUT_) the input (IN) value.
(2) FALSE (Valid) 0 ST_x SN Outputs (OUT_) the input values (IN) that are input when the

operation signal (INVLD) changes from TRUE to FALSE from the
beginning of operation to the SN time.
After the SN time, OUT_ outputs the value of IN,, _ gn.

(3) 1 ST_x SN Outputs (OUT_) the initial output value (Ys) from the beginning of
operation to the SN time.
After the SN time, OUT_ outputs the value of IN,, _ gn.

INVLD: Operation signal

OCHG: Output switching when initialized
Ys: Initial output value

IN: Input value

OUT_: Output value

ST_: Data collection interval (s)

SN: Sampling count

* When the sampling count (SN) is 0, the output (OUT_) value equals to the input (IN) value.

HOperation signal
When the operation signal (INVLD) is FALSE: Dead time operation is valid.
When the operation signal (INVLD) is TRUE: Dead time operation is invalid.
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- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (INVLD, IN) or operation constant (ST_, SN, Ys, OCHG) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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9.5

High/Low Limiter (M+P_LIMT)

M+P_LIMT
This FB applies high/low limiters with hysteresis to the input (IN) and outputs (OUT_) the result.
FBD/LD
M+P_LIMT
—N ouT_—
H_ —
L —
EBlock diagram
M+P_LIMT
B > High/low limiter s e
processing
_\—P—H_
RS

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN Input -999999 to 999999 Input variable REAL

ouT Qutput -999999 to 999999 | Output variable REAL

H_ High limit over detection TRUE: Detected Output variable BOOL
FALSE: Reset

L_ Low limit over detection TRUE: Detected Output variable BOOL
FALSE: Reset

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

HILMT High Limit Value -999999 to 999999 | 100.0 User REAL

LOLMT Low Limit Value -999999 to 999999 | 0.0 User REAL

HS1 High Limit Hysteresis 0 to 999999 0.0 User REAL

HS2 Low Limit Hysteresis 0 to 999999 0.0 User REAL
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Processing. details

EHigh/low limiter processing
This function block applies high/low limiters with hysteresis to the value input from the input variable IN and outputs the result

from the output variable OUT_.

Input (IN)
Output (OUT ) Input (IN)
A (broken line) 3 AN Output(OUT_)
RS K . (solid line)
HILMT 2 : - -
N HS1
LOLMT
» t
High and low -
.= ) e ) Low limit over
limit detectlonT High limit over detection detection g
'HS1!
OuUT ' '
A ! !
HILMT -""""""?"-: HS1
LOLMT : :
7 7 - - > IN
o ¢ HILMT
HS2 b
Voo - LOLMT . .
1HS2: i 3
Al l T High limit over detection(H_)
T l Low limit over detection(L_)
IN: Input value
OUT_: Output value
HILMT: High limit value
LOLMT: Low limit value
HS1: High limit hysteresis
HS2: Low limit hysteresis
Input (IN) Output (OUT_) High limit over detection (H_) | Low limit over detection (L_)
IN > HILMT HILMT TRUE (Detected) FALSE (Canceled)
LOLMT + HS2 <IN < HILMT - HS1 IN FALSE (Canceled) FALSE (Canceled)
IN < LOLMT LOLMT FALSE (Canceled) TRUE (Detected)
Others IN Last value Last value

Set the high limit value (HILMT) and low limit value (LOLMT) in such a way that HILMT equals to or exceeds LOLMT.
When HS1 is less than 0 or HS2 is less than 0, an operation error occurs.

Condition Result
HS1>0and HS2>0 Normal
HS1>0and HS2<0 Operation error

HS1<0and HS2>0

HS1<0and HS2<0
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- Operation error

3402H Input data (IN) or operation constant (HILMT, LOLMT, HS1, or HS2) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The high limit hysteresis (HS1) is less than 0 or low limit hysteresis (HS2) is less than 0.

The low limit value (LOLMT) is greater than high limit value (HILMT).
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9.6 Vvariation Rate Limiter 1 (M+P_VLMT1)

M+P_VLMT1
This FB limits the variation speed to the input (IN) and outputs (OUT_) the result.
FBD/LD
M+P_VLMT1
—IN OUT_ —
VALMT (—
V2LMT —
EBlock diagram
M+P_VLMT1
IN - | OUT_
Variation rate
limiter processing 1 —\_> VALMT
_I | veLvt
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
IN Input -999999 to 999999 | Input variable REAL
OUT_ Qutput -999999 to 999999 | Output variable REAL
VILMT Positive direction limit TRUE: Limited Output variable BOOL
FALSE: Canceled
V2LMT Negative direction limit TRUE: Limited Output variable BOOL
FALSE: Canceled

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type
name range

Vi1_ Positive direction limit value 0 to 999999]/s] 100.0 User REAL

V2_ Negative direction limit value 0 to 999999][/s] 100.0 User REAL

HS1 Positive Direction Hysteresis 0 to 999999 0.0 User REAL

HS2 Negative Direction Hysteresis 0 to 999999 0.0 User REAL
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Processing. details

EVariation rate limiter 1 processing

This function block limits the variation speed to the value input from the input variable IN and outputs the result from the output

variable OUT _.

« Positive direction

Input (IN_)

Output (OUT)

Positive

direction

limit TRUE
(V1LMT) (OCCUI‘)

* Positive direction IN > OUT_

v

* Negative direction

Input (IN)
A

Output
(OUT.)
A

Negative

direction

limit TRUE
(V2LMT) (Ocour)

v
—_

v

Input (IN-OUT_)

Output (OUT_)

Positive direction limit
(VALMT)

Negative direction limit
(V2LMT)

IN-OUT_2V1_xAT

OUT_=OUT_+V1_xAT

TRUE (Detected)

FALSE (Canceled)

IN-OUT_<V1_x AT - HS1

OUT_=IN

FALSE (Canceled)

FALSE (Canceled)

Others

ouT_=IN

Last value

Last value

* Negative direction IN < OUT_

Input (IN-OUT_)

Output (OUT )

Positive direction limit
(VILMT)

Negative direction limit
(V2LMT)

OUT_-IN2V2_xAT

OUT_=0UT_-V2_xAT

FALSE (Canceled)

TRUE (Detected)

OUT_-IN<V2_xAT-HS2

ouT_=IN

FALSE (Canceled)

FALSE (Canceled)

Others

OUT_=IN

Last value

Last value

AT: Execution cycle

IN: Input value

OUT_: Output value

V1_: Positive direction limit value (/s)
V2_: Negative direction limit value (/s)
HS1: Positive direction hysteresis
HS2: Negative direction hysteresis

When HS1 is less than 0 or HS2 is less than 0, an operation error occurs.

Condition

Result

HS1>0and HS2>0

Normal

HS1>0and HS2<0

Operation error

HS1<0and HS2>0

Operation error

HS1<0and HS2<0

Operation error
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- Operation error

3402H Input data (IN) or operation constant (V1_, V2_, HS1, HS2) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The positive direction hysteresis (HS1) is less than 0 or negative direction hysteresis (HS2) is less than 0.
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9.7

Variation Rate Limiter 2 (M+P_VLMT2)

M+P_VLMT2

This FB limits the output variation speed to the input (IN) and outputs (OUT_) the result.

FBD/LD

M+P_VLMT2
—IN ouT_
VALMT
V2LMT

EBlock diagram

M+P_VLMT2

Variation rate

A 4

limiter processing 2

)

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

IN Input -999999 to 999999 | Input variable REAL

OUT_ Qutput -999999 to 999999 | Output variable REAL

VALMT Positive direction limit TRUE: Limited Output variable BOOL
FALSE: Canceled

V2LMT Negative direction limit TRUE: Limited Output variable BOOL
FALSE: Canceled

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

V1_ Positive direction limit value 0 to 999999 100.0 User REAL

V2_ Negative direction limit value 0 to 999999 100.0 User REAL

HS1 Positive Direction Hysteresis 0 to 999999 0.0 User REAL

HS2 Negative Direction Hysteresis 0 to 999999 0.0 User REAL
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Processing. details

EVariation rate limiter 2 processing
This function block limits the variation speed to the value input from the input variable IN and outputs the result from the output

variable OUT _.

Input (IN)
Output (OUT_)

A When positive direction limit value is over,

output (OUT_) holds the previous value.

When negative direction limit value is over,
/ output (OUT_) holds the previous value.

Input (IN

Output (OUT_)

Positive direction limit '
(VALMT)

Negative direction limit
(V2LMT)

\_ >t

TRUE (Negative direction limit occurs)
TRUE (Positive direction limit occurs)

When the variation rate of the input (IN) is greater than the limit value, the value of the output (OUT_) is limited as shown

above.

The last value is held if the variation rate limit value is exceeded.

Holding the last value is canceled when the variation rate falls below the limit value.

* Positive direction IN > OUT_

Input (IN-OUT_)

Output (OUT )

Positive direction limit
(VILMT)

Negative direction limit
(V2LMT)

IN-OUT_2>V1_xAT OUT_=0UT_ TRUE (Detected) FALSE (Canceled)
IN-OUT_ <V1_ x AT - HS1 OUT_=IN FALSE (Canceled) FALSE (Canceled)
Others OUT_=0UT_ Last value Last value

* Negative direction IN < OUT_

Input (IN-OUT_)

Output (OUT_)

Positive direction limit
(VALMT)

Negative direction limit
(V2LMT)

OUT_-IN>V2_xAT OUT_=0UT_ FALSE (Canceled) TRUE (Detected)
OUT_ - IN<V2_ x AT - HS2 OUT_=IN FALSE (Canceled) FALSE (Canceled)
Others OUT_=0UT_ Last value Last value

AT: Execution cycle

IN: Input value

OUT_: Output value

V1_: Positive direction limit value (/s)
V2_: Negative direction limit value (/s)
HS1: Positive direction hysteresis
HS2: Negative direction hysteresis

When HS1 is less than 0 or HS2 is less than 0, an operation error occurs.

Condition

Result

HS1>0and HS2>0

Normal

HS1>0and HS2<0

Operation error

HS1<0and HS2>0

Operation error

HS1<0and HS2<0

Operation error
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- Operation error

3402H Input data (IN) or operation constant (V1_, V2_, HS1, HS2) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The positive direction hysteresis (HS1) is less than 0 or negative direction hysteresis (HS2) is less than 0.
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9.8

Dead Band (M+P_DBND)

This FB sets a dead band to the input (IN) and outputs (OUT_) the result.

—IN

M+P_DBND
ouT_ |—
DBND [—

EBlock diagram

M+P_DBND

A 4

Dead band processing

v

DBND

v

|

Hinput/output variable

IN Input -999999 to 999999 | Input variable REAL
OuT_ Output -999999 to 999999 | Output variable REAL
DBND Dead band range TRUE: Within range | Output variable BOOL

FALSE: Out of
range

EPublic variable (operation constant)

Dead Zone High Limit

-999999 to 999999

0.0

User

REAL

Dead Zone Low Limit

-999999 to 999999

0.0

User

REAL
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HDead band processing

This function block sets a dead band for the value input from the input variable IN and outputs the result from the output
variable OUT_.

Output (OUT)

A
Within the dead band range S /_,7
D1_+D2 -
ouT = ——5—— _\
1 s » Input (IN
D2_ 1 D1 neut (N
oo D2_ 5
TRUE
(within the dead
band range)

» Dead band range (DBND)

D2_<IN<D1_ D1 +D2 TRUE (within range)
2
IN<D2_orIN>D1_ IN FALSE (out of range)

D1_: Dead zone high limit
D2_: Dead zone low limit
IN: Input value

OUT_: Output value
DBND: Dead band range

- Operation error

3402H Input data (IN) or operation constant (D1_, D2_) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.
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9.9 Bump-less Transfer (M+P_BUMP)

M+P_BUMP

This FB changes the output (OUT_) from the output control value CTRLYV to the output setting value SETV smoothly when the
mode (MODE) is changed from FALSE (MANUAL) to TRUE (AUTO).

FBD/LD

M+P_BUMP
—|MODE  OUT_|—
—SETV

—|CTRLV

EBlock diagram

M+P_BUMP

MODE

v

Bumpless transfer
SETV processing

v

A 4

CTRLV

v

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

MODE Mode switching TRUE: AUTO Input variable BOOL

FALSE: MANUAL

SETV Output setting value -999999 to 999999 Input variable REAL

CTRLV Output control value -999999 to 999999 Input variable REAL

OuUT_ Qutput -999999 to 999999 | Output variable REAL
HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

T_ Lag time 0 to 999999([s] 1.0 User REAL

a_ Delay Band 0 to 999999 1.0 User REAL
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Processing. details

EBumpless transfer processing
This function block changes the values output from the output variable OUT_ from the output control value CTRLV to the

output setting value SETV smoothly when the input variable MODE (mode switching) changes from FALSE (MANUAL) to
TRUE (AUTO).

The output (OUT_) approaches the output setting value (SETV) at a ratio set with the lag time (T_).

However, when the value is within the range set by the lag band (a_) based on the output setting value (SETV), the output
(OUT) approaches the output setting value (SETV) with the primary delay filter enabled.

Condition Xp Output (OUT_)
Mode switching (MODE) | |Xp]|
FALSE (MANUAL) — Xq = CTRLV - SETV OUT_ = CTRLV

Xp = CTRLV - SETV

TRUE (AUTO) Xp| >a_ OUT_=SETV + Xp

, AT
Xp=Xp'- ——*Xq This expression is applicable when the
- following conditions are satisfied.
OUT_ = SETV, Xp = Xp'
AT
IXpl = (F)xIXq]
[Xp| <a_ T OUT_=SETV + Xp
Xp=ﬁXXp' This expression is applicable when the

following conditions are satisfied.
OUT_ = SETV, Xp = Xp'

[Xp| < 0.0001

MODE: Mode switching
OUT_: Output value
SETV: Output setting value
CTRLV: Output control value
Xq: Initial deviation
Xp: Deviation
AT: Execution cycle
T_: Lag time (s)
a_: Delay band

Operation. error
Error code Description
(SD0)
3400H An invalid operation (such as division by zero) is performed.
3402H Input data (MODE, SETV, or CTRLV), operation constant (T_, a_), or internal operation value (Xq, Xp) is a subnormal number or NaN (not

a number).

3403H An overflow has occurred.
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9.10 Analog Memory (M+P_AMR)

M+P_AMR

This FB increases or decreases the output (OUT_) at a fixed rate.

FBD/LD

M+P_AMR
—| MODE  OUT_}—
—INC_
—| DEC_
— INncv
— DECV
—{SETV

EBlock diagram

M+P_AMR

MODE
Analog memory

ouT

A 4
v

INC_ processing
DEC_
INCV

DECV

SETV

v

A 4

v

A 4

A4

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

MODE Mode switching TRUE: AUTO Input variable BOOL
FALSE: MANUAL

INC_ Output addition TRUE: Used Input variable BOOL
FALSE: Not used

DEC_ Output subtraction TRUE: Used Input variable BOOL
FALSE: Not used

INCV Output addition value -999999 to 999999 Input variable REAL

DECV Output subtraction value -999999 to 999999 Input variable REAL

SETV Output setting value -999999 to 999999 Input variable REAL

OUT_ QOutput -999999 to 999999 | Output variable REAL

HPublic variable (operation constant)

Variable Description Recommended | Initial value | Set by Data type

name range

d1_ Output High Limit Value 0 to 999999 1.0 User REAL

d2_ Output Low Limit Value 0 to 999999 1.0 User REAL
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BAnalog memory processing

This function block increases or decreases values at a fixed rate and outputs the result from the output variable OUT _.

Output addition value (INCV)/s
Output subtraction value (DECV)/s

Output (OUT_)
A

Output high value (d1_)  f----------F---

Output setting value (SETV)

Output low value (d2_) ~  f----------r--- :~ -------------------

ey

>t
Mode switching (Mode) TRUE (AUTO mode)
TRUE
Output addition (INC_) (Output addition) R
TRUE
Output subtraction (DEC_) (Output subtraction) _
FALSE (MANUAL) — — OUT_=SETV
TRUE (AUTO) TRUE FALSE OUT_ = OUT_ + |INCV| x AT
When OUT_ is more than d1_, OUT_ equals to d1_.
FALSE TRUE OUT_=OUT_ - |DECV| x AT
When OUT_is less than d2_, OUT_ equals to d2_.
TRUE TRUE OUT_=0uUT_
FALSE FALSE

MODE: Mode switching

OUT_: Output value

INC_: Output addition signal
DEC_: Output subtraction signal
INCV: Output addition value
DECYV: Output subtraction value
SETV: Output setting value

d1_: Output high limit value
d2_: Output low limit value

AT: Execution cycle

- Operation error

3402H Input data (MODE, INC_, DEC_, INCV, DECYV, or SETV) or operation constant (d1_, d2_) is a subnormal number or NaN (not a number).

3403H An overflow has occurred.
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9.11 8 Points Time Proportional Output

(M+P_DUTY_8PT.)

M+P_DUT

Y _8PT_

This FB performs output ON time conversion for input values and outputs the result in bits. This FB also adjusts the phase of

output cycles automatically to suppress overlapping of output (for example, peak current).

FBD/LD
M+P_DUTY_8PT_
— LINKIN MVBO —
—1 MVO MVB1 —
— MV1 MVB2 —
— MV2 MVB3 —
— MV3 MVB4 —
— MV4 MVB5 —
—1 MV5 MVB6 —
— MV6 MVB7 —
— MV7 LINKOUT —
EBlock diagram
M+P_DUTY_8PT_
LINKIN > > MVBO
MVO » » MVB1
MV1 » > MVB2
MV2 » AON' » MVB3
Output 'ON
N . .| Output phase
MV3 » gonversmn | processing MVB4
MV4 p Ume = MVB5
MV5 » » MVB6
MV6 > > MVB7
Mv7 » > LINKOUT
Setting data
Hinput/output variable
Variable Description Recommended | Type Data type
name range
LINKIN Link input (Indirect address) — Input variable DWORD
MVO0 to MV7 MV input -10 to 110[%)] Input variable REAL
MVBO to MVB7 | Bit ON/OFF duty output TRUE, FALSE Output variable BOOL
LINKOUT Link output (Indirect address) — Output variable DWORD
HPublic variable (operation constant)
Variable Description Recommended | Initial value | Set by Data type
name range
PRIMARY Lead FB specified TRUE, FALSE TRUE User BOOL
CTDUTY Control Output Cycle 0 to 9999[s] 1.0 User REAL
DELAY Output ON Delay Time 0 to 9999[s] 0.0 User REAL
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Processing. details

HEOutput ON time conversion/Output phase processing

This function block captures an input value (MVn) every control output cycle (CTDUTY) and outputs a duty manipulated value
(MVBn) to the input value.

At the same time, this function block adjusts the phase of output cycles automatically to suppress peak current.

Item Description

Duty manipulated value (MVBn) ON Duty manipulated value (MVBn) ON time = ON time execution cycle count x AT
time The ON time execution cycle count is defined as the following calculation result with the first digit after the decimal
point rounded off.

CTDUTY*MVn
AT*100

Duty manipulated value (MVBn) OFF Duty manipulated value (MVBn) OFF time = OFF time execution cycle count x AT
time The OFF time execution cycle count is defined as (number of executions in a control output cycle) - (execution cycle
count of ON time).

CTDUTY: Control output cycle

AT: Execution cycle

MVn: Input to the nth pin (%)

MVBn: Output from the nth pin (BOOL)

* Interval of each bit ON/OFF duty output
Output of each pin starts with a delay for the time set with DELAY after the previous pin output turns off.
When the input value from an input pin is 0%, the delay time for the output pin is ignored.

[Ex]

Execution cycle: AT: 100ms

Control output cycle: CTDUTY = 2.0s

Input: MVO = 25%, MV1 = 35%, MV2 = 40%, MV3 = 35%
Output ON delay time: DELAY = 0.1s

Start FB specification: PRIMARY = TRUE

Control output

700ms

cycle I ¢ >
(CTDUTY) 2s :
Execution cycIeI | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I | I |
(AT) i d | | 1 ] )
> o o :
" U I ,
100ms DELAY P !
: I e— Lo :
MVB0 —— ——
b 500ms T P 5
MVB1 - —+—
D 700ms o
MVB2 I l.\ : I | )
“200ms ! Dol y/
MVB3 — L ;
! C e > !
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» Changing nine or more bit ON/OFF duty output phases

If multiple P_DUTY_8PT__ function blocks are connected, nine or more bit ON/OFF duty output phases can be changed.
When connecting multiple P_DUTY_8PT __ function blocks, connect LINKOUT of the preceding FB with LINKIN of the
following FB, set PRIMARY of the preceding FB to TRUE, and PRIMARY of the following FB to FALSE. The value of CTDUTY
and DELAY of the first FB is applied to the value of CTDUTY and DELAY of the following FB.

[Ex]

Execution cycle: AT: 100ms

« First FB
Control output cycle: CTDUTY = 2.0s
Input: MVO = 40%, MV1 = 20%, MV2 = 40%, MV3 = 15%, MV4 = 30%, MV5 = 100%, MV6 = 0%, MV7 = 35%
Output ON delay time: DELAY = 0.1s
Lead FB specified: PRIMARY = TRUE

» Second FB
Control output cycle: CTDUTY = Same as CTDUTY of the preceding FB (2.0s in this example)
Input: MVO = 25%
Output ON delay time: DELAY = Same as DELAY of the preceding FB (0.1s in this example)
Start FB specification: PRIMARY = FALSE

Control output E E
cycle : '
(CTDUTY) ! 2s ;
1 1
| |
1 1
1 1

co Uy
(AT) !
4+

)

i

MVBO F—
800ms b

MVB1

—

MVB2

ATt

Y
[}
o
S
3
"

v R S \ 4

200ms '

MVB3

"7 300ms '
1st step FB

MVB4

A
v

600ms !

MVB5

2000ms

MVB6

MVB7

MVBO

2nd step FB

A
A 4

500ms
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|f

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (MVO to MV7) or operation constant is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

E

* When one M+P_DUTY_8PT_is used

Public variable PRIMARY Lead FB specified TRUE
Input pin LINKIN Link input Not connected
Output pin LINKOUT Link output Not connected

W_P_DUTY_8PT_1
WH+P_DUTY_8FT_

W LINKIN =]

8

TIZOCH MY 10 MW E1

-

TICOCE MY 1 MW E2

S

TICOCE MY h'2 WY BT

TICO0A by hl''3 t B4

TICO05 MY th'4 [ =5

TICO0G MY ] [N =ia]

3

TICO07 MY It/ W ET

i

i

TICO0G MY Tt/ 7 LINKOUT
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* When multiple M+P_DUTY_8PT__ function blocks are connected (when nine or more bit ON/OFF duty output phases is

changed)
Target FB | Variable type/pin Variable name Description Setting/connection method
Start FB Public variable PRIMARY Lead FB specified TRUE
Input pin LINKIN Link input Not connected
Output pin LINKOUT Link output Connected with LINKIN of the
following FB
Following FB | Public variable PRIMARY Lead FB specified FALSE
Input pin LINKIN Link input Connected with LINKOUT of the
preceding FB
Output pin LINKOUT Link output Connected with LINKIN of the
following FB
Last FB Public variable PRIMARY Lead FB specified FALSE
Input pin LINKIN Link input Connected with LINKOUT of the
preceding FB
Output pin LINKOUT Link output Not connected
W P DUTY 8PT _1
WH+P_DUTY _BPT_
0 LIMKIN WY BO 0 ’
TICQO M MWD =]
TICOCZ MV v MVEZ
TICO04 W hifh/3 it/ Eid
TICOO7 MV WVE MVET
TICOCE WY M7 LIMKOLT

TIC009 MY

TICO1 0

TICO11 WY

TICO1 2.0

TICO1 3 MY

TICO1 4.

TICO1S WY

il

TICO16 MY

M_P_DUTY 8PT_2

Ni+P_DUT Y _8PT_

LIMKIMN MVBC

W0

!!

M1

W2 MVEBS

M3 MVE4

h'' 4 MVEBS

)

[

T LINKOUT

Y10

11

12

13

14

15
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Point/®
When multiple P_DUTY_8PT_ function blocks are connected, the control output cycle and output ON delay

time of the following FB used in operations can be checked with the value of the public variables CTDUTY and
DELAY of the start FB.
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1 0 BISTABLE SWITCH

The following function blocks set/reset priorities and output the result of latch processing.

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

10.1 Bistable Switch (Set Dominant) (M+SR)

M+SR
This function block discriminates between two input values, and outputs 1 (TRUE) or O (FALSE).
FBD/LD
M+SR
—S1_ Ql—
—R_

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range

S1_ Set Command TRUE, FALSE Input variable BOOL

R_ Reset Command TRUE, FALSE Input variable BOOL

Q1 Output TRUE, FALSE Output variable BOOL

HPublic variable (operation constant)

Variable Description Recommended range Initial value | Set by Data type

name

IR Reset Request at CPU Initial TRUE: After the start-up of the CPU module FALSE User BOOL
Execution (powered off and on, reset), when an FB

instance is called for the first time, this function
block resets the output value in the output
variable Q1.

FALSE: After the start-up of the CPU module
(powered off and on, reset), when an FB
instance is called for the first time, this function
block holds the output value in the output
variable Q1.
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Processing. details

HOperation processing

When the input variable S1_ turns on, this function block sets the output variable Q1. While the input variable S1__is off, when
the input variable R_is turned on, the output variable Q1 can be reset.

While the input variable S1_is on, even when the input variable R_is turned on, the output variable will not be reset.

When the public variable IR is TRUE, at the start-up of the CPU module (powered off and on, reset), this function block resets

the output value in the output variable Q1. When the public variable IR is FALSE, this function block holds the output value in
the output variable Q1.

EOperation result

ON .. ON_ ON ON .. ON_ . ON

s1_ OFF [ ] ! OFF[. lorr [0 loFF | | oFF lorr [0 |
ON T ON I ON v ON ON T ON I ON v ON

R OFF [ ] L oL T 1 I L |',O;| '
/ ON Tl oN ' ON ON Ol oN " ON

Q1 OFF 4 W 4 | | 4 4 | 4

NN

(1) @)

(1) When S1_=on, Q1 is set.
(2) When S1_ = off and R_=on, Q1 is reset.

Operation.error

There is no operation error in M+SR.

Point

« To set initial values of public variables of the general process FB arranged on a user-defined FB/tag FB in
the FB Property window or read/write them in a program, the public variables must be referred to on the
user-defined FB/tag FB.

« For use with the public variable IR (Reset Request at CPU Initial Execution) being TRUE, do not refer to the
output variable Q1 of an FB instance before FB execution. Otherwise, the value before reset may be
obtained. To refer to the output variable Q1 before FB execution, refer to a program example of matching

operations with the operations of PX Developer. (I~ Page 947 Program Example of Matching Operations
with the Operations of PX Developer)
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10.2 Bistable Switch (Reset Dominant) (M+RS)

M+RS
This function block discriminates between two input values, and outputs 1 (TRUE) or O (FALSE).
FBD/LD
M+RS
—S_ Q1—
—R1

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type

name range

S_ Set Command TRUE, FALSE Input variable BOOL

R1_ Reset Command TRUE, FALSE Input variable BOOL

Q1 Output TRUE, FALSE Output variable BOOL
EPublic variable (operation constant)

Variable Description Recommended range Initial value | Set by Data type

name

IR Reset Request at CPU Initial TRUE: After the start-up of the CPU module FALSE User BOOL

Execution

(powered off and on, reset), when an FB
instance is called for the first time, this function
block resets the output value in the output
variable Q1.

FALSE: After the start-up of the CPU module
(powered off and on, reset), when an FB
instance is called for the first time, this function
block holds the output value in the output
variable Q1.
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Processing. details

HOperation processing

When the input variable S__turns on, this function block sets the output variable Q1. When the input variable R1__is turned on,
this function block resets the output variable Q1.

While the input variable R1_is on, even when the input variable S_is turned on, the output variable Q1 cannot be set.
When the public variable IR is TRUE, at the start-up of the CPU module (powered off and on, reset), this function block resets

the output value in the output variable Q1. When the public variable IR is FALSE, this function block holds the output value in
the output variable Q1.

EOperation result

ON , ON ,ON .ON N

o LON .0
s_ OFF | e 1 iR | il [ [ ] il I__I—I_
ON_! ON. ! ON ' ON o ON_ ! oN ! !
Ri_ OFF [ oFF [ oFF [ 1 Lo | [loFF [ orr [ | ter 1
SON o LoN LON SON T UON T LON
Q1 OFF 4 4prf «JoFF 4 4 A «oFf[  «oFF_ &[]

NN
(1 @)

(1) When S_ =on and R1_ = off, Q1 is set.
(2) When R1_=on, Q1 is reset.

Operation.error

There is no operation error in M+RS.

Point ;>

« To set initial values of public variables of the general process FB arranged on a user-defined FB/tag FB in
the FB Property window or read/write them in a program, the public variables must be referred to on the
user-defined FB/tag FB.

« For use with the public variable IR (Reset Request at CPU Initial Execution) being TRUE, do not refer to the
output variable Q1 of an FB instance before FB execution. Otherwise, the value before reset may be
obtained. To refer to the output variable Q1 before FB execution, refer to a program example of matching
operations with the operations of PX Developer. (=5~ Page 947 Program Example of Matching Operations
with the Operations of PX Developer)
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10.3 Latch FB (BOOL Type) (M+LATCH_BOOL)

M+LATCH_BOOL

This function block outputs the result of latch processing. (BOOL type)

FBD/LD

M+LATCH_BOOL
—E ouT |

— IN

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

E_ Latch Processing TRUE: Not latch Input variable BOOL
FALSE: Latch

IN Input TRUE, FALSE Input variable BOOL

OUT_ Output TRUE, FALSE Output variable BOOL

Processing details

HEOperation processing

When the input variable E__is on, this function block outputs the input variable IN to the output variable OUT_. When the input

variable E_is off, the output variable OUT_ holds the last value regardless of the input of the input variable IN.

HOperation result

Input variable

Output variable

E_ (BOOL type) IN (BOOL type) OUT_ (BOOL type)
TRUE TRUE TRUE
FALSE FALSE
FALSE TRUE Last output value
FALSE

ON

ON
:

E_ OFF|“ |OFF | |OFF
\

\
'
ol ON
IN OFFlH\I |OFF |
’ ’

J  ON
.
IOFF | |OFF

' ' ’
i

4
OUT__ orr oFF

Operation.error
There is no operation error in M+LATCH_BOOL.
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10.4 Latch FB (REAL Type) (M+LATCH_REAL)

M+LATCH_REAL

This function block outputs the result of latch processing. (REAL type)

FBD/LD

M+LATCH_REAL
—E ouT |

— IN

Setting data

Hinput/output variable

Variable Description Recommended Type Data type
name range
E_ Latch Processing TRUE: Not latch Input variable BOOL
FALSE: Latch
IN Input =218 27126 0 27126 | |nput variable REAL
to 2128
OUT_ Output -212845 27126 o, 27126 | Qutput variable REAL
to 2128

Processing details

EOperation processing
When the input variable E__is on, this function block outputs the input variable IN to the output variable OUT_. When the input
variable E_is off, the output variable OUT_ holds the last value regardless of the input of the input variable IN.

EOperation result

Input variable

Output variable

E_ (BOOL type)

IN (REAL type)

OUT_ (REAL type)

TRUE

Input value

Input value

FALSE

Input value

Last value

o
=z
o
=4

OFF

OFF

il

N K A K B>< C

Operation.error

There is no operation error in M+LATCH_REAL.
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10.5 Latch FB (WORD Type) (M+LATCH_REAL)

M+LATCH_WORD

This function block outputs the result of latch processing. (WORD type)

FBD/LD

M+LATCH_WORD
—E ouT |

— IN

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

E_ Latch Processing TRUE: Not latch Input variable BOOL
FALSE: Latch

IN Input 0 to 65535 Input variable WORD

OUT_ Qutput 0 to 65535 Output variable WORD

Processing details

HOperation processing

When the input variable E__is on, this function block outputs the input variable IN to the output variable OUT_. When the input

variable E_is off, the output variable OUT_ holds the last value regardless of the input of the input variable IN.

EOperation result

Input variable

Output variable

E_ (BOOL type)

IN (WORD type)

OUT_ (WORD type)

TRUE Input value

Input value

FALSE Input value

Last value

—-o
=
o
=

]

OFF

o
n
-

n__ DK A > B > C
A X B

Operation.error

e "~
~
N
e
e~
N
e

o
c
I—I

There is no operation error in M+LATCH_WORD.
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10.6 Latch FB (DWORD Type) (M+LATCH_DWORD)

M+LATCH_DWORD

This function block outputs the result of latch processing. (DWORD type)

FBD/LD

M+LATCH_DWORD
—E ouT |

— IN

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type

name range

E_ Latch Processing TRUE: Not latch Input variable BOOL
FALSE: Latch

IN Input 0 to 4294967295 Input variable DWORD

OUT_ Qutput 0 to 4294967295 Output variable DWORD

Processing details

HOperation processing
When the input variable E_is on, this function block outputs the input variable IN to the output variable OUT_. When the input
variable E__is off, the output variable OUT_ holds the last value regardless of the input of the input variable IN.

HOperation result

Input variable

Output variable

E_ (BOOL type)

IN (DWORD type)

OUT_ (DWORD type)

TRUE

Input value

Input value

FALSE

Input value

Last value

o
=

OFF

o
o
Rl

e}

n__ KA > B > C

~

.
.

'
'

(R4
L

"=~

OUT_§< A

D

Operation.error

There is no operation error in M+LATCH_DWORD.
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11 EDGE DETECTOR

The following function blocks produce rising/falling edge detection outputs.

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB

Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

11.1 Rising Edge Detection (M+R_TRIG)

M+R_TRIG

This function block detects a signal rising edge and outputs a pulse signal.

FBD/LD

M+R_TRIG
— CLK Q—

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CLK Rising Edge Detection TRUE, FALSE Input variable BOOL

Q Output TRUE, FALSE Output variable BOOL

Processing. details

HOperation processing
When the input variable CLK turns on, this function block turns on the output variable Q only for one scan.

EOperation result

ON ON ON ON ON

ON
cltk— K | F. l F. l F. | F. l f. L

[} [} [}
. ’

[
. .

:'bN ;'E)N :’E)N "“ON ""ON :"ON
Q A orr Y orr A Jore A Jorr 4 Jorr A Jorr
M @

(1) On the rising edge of CLK, Q is turned on.
(2) Qis turned off at the next scan.

Operation.error

There is no operation error in M+R_TRIG.
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11.2 Falling Edge Detection (M+F_TRIG)

M+F_TRIG

This function block detects a signal falling edge and outputs a pulse signal.

FBD/LD

M+F_TRIG
—CLK Q—

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CLK Falling Edge Detection TRUE, FALSE Input variable BOOL

Q Output TRUE, FALSE Output variable BOOL

Processing. details

HOperation processing

When the input variable CLK turns off, this function block turns on the output variable Q only for one scan.

EOperation result

ON ON ON ON ON ON
CLK [ Lorr | borr | borr | Lorr | lorr | B.OFF
; ; ; R ;
;'bN ;'bN ;'bN {"ON ;'6N o
Q 4 ore 4 orr ‘I_IOFF 4 Jorr ‘|_|0FF «

A\

M @
(1) On the falling edge of CLK, Q is turned on.
(2) Qis turned off at the next scan.

Operation.error

There is no operation error in M+F_TRIG.
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11.3 Edge Detector (M+EDGE_CHECK)

M+EDGE_CHECK

This function block outputs a rising edge detection or a falling edge detection.

(When the input variable CLK1 turns off and on, and the input variable CLK2 turns on and off)

FBD/LD

M+EDGE_CHECK
— CLK1 OUT_—
— CLK2

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CLK1 Rising Edge Detection TRUE, FALSE Input variable BOOL
CLK2 Falling Edge Detection TRUE, FALSE Input variable BOOL
OUT_ Output TRUE, FALSE Output variable BOOL

Processing. details

HOperation processing

When a rising edge of the input variable CLK1 or a falling edge of the input variable CLK2 is detected, the output variable

OUT_ turns on only for one scan.

HOperation result

When the input value of the input variable CLK1 or CLK2 is as follows, the output variable OUT _ turns off.

* Input value of the input variable CLK1: Not off to on (i.e. on to on, on to off, off to off)

* Input value of the input variable CLK2: Not on to off (i.e. off to off, off to on, on to on).

oN N
CLK1 _ore|  |ore Y |orr

r o ON 0
ck2 OFF| |e.=; [ |8FF

I .
' . Pad
[

PRel (A ON <« '4
OouT_ OFF| |OFF | |OFF OFF

Operation.error

There is no operation error in M+EDGE_CHECK.
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12 counter

The following function blocks produce outputs of current value + 1 (addition) and current value - 1 (subtraction).

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

12.1 Up Counter (M+CTU)

M+CTU
This function block counts up the number of rising edges of a signal.
FBD/LD
M+CTU
—cu Qf
—R_ CV —
—{ PV

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CuU Rising Edge Detection TRUE, FALSE Input variable BOOL

R_ Reset Command TRUE, FALSE Input variable BOOL

PV Counter Maximum Value 0 to 32767 Input variable INT

Q Count Completed TRUE, FALSE Output variable BOOL

Ccv Count Value 0 to 32767 Output variable INT

Processing. details

HOperation processing

[Up count]

When the input variable CU turns off and on, this function block counts up the output variable CV by one.

When the output variable CV reaches PV (Counter Maximum Value), the output variable Q turns on and up count stops.

Set the maximum value of the counter to the input variable PV. When the input variable R_is turned on, the output variable Q
turns off and the output variable CV is set to 0.

[Counter Maximum Value]

The valid setting range for the input variable PV is 0 to 32767.
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HOperation result

When PV =3

ON ON ON ON ON
OFFI“_I OFFI_I OFFI_I

ON
ore[ |

ON
oref, |

ON
)

CU OFF [ OFF|

)
s s
' ' ' ON ' '
R  OFF H ' ' OFF|", K K
- 1 ] 1 1 . 1
. . ON ’ . .
Q ofF _/ ; B Rl i N ;
' \ \ Y H '
ov o L ~
(1) (2)

(1) When CU =on, CV is counted up.
(2) When R_=on, CV is cleared to 0.

Operation.error

There is no operation error in M+CTU.
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12.2 Down Counter (M+CTD)

M+CTD
This function block counts down the number of rising edges of a signal.
FBD/LD
M+CTD
— CD Qr—
—{LD_ CV (—
—{ PV

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CD Rising Edge Detection TRUE, FALSE Input variable BOOL

LD_ Load Command TRUE, FALSE Input variable BOOL

PV Counter Start Value 0 to 32767 Input variable INT

Q Count Completed TRUE, FALSE Output variable BOOL

CcVv Count Value 0 to 32767 Output variable INT

Processing details

EOperation processing

[Down count]

When the input variable CD turns off and on, this function block counts down the output variable CV by one.

When the value of the output variable CV is 0, the output variable Q turns on and down count stops.

Set the start value of the counter to the input variable PV. When the input variable LD__is turned on, the output variable Q
turns off and PV (Counter Start Value) is set to the output variable CV.

[Counter Start Value]

The valid setting range for the input variable PV is 0 to 32767.

HEOperation result

When PV =3

ON ON ON ON ON
CD JoFF OFF[, OFF, OFF| [ OFF [, OFF

\ \ \ \

' \ \ \

ON ) 1 ON ) )

. . ] .
LD_ oFF P H ! X : :

: : g g

J , ; ;

o
b4

SFF

PR e bEY

%
A
A

(1 &)

(1) When LD_ = on, CV is initialized with the value in PV.
(2) On the rising edge of CD, CV is counted down.

Operation. error

There is no operation error in M+CTD.
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12.3 Up/Down Counter (M+CTUD)

M+CTUD
This function block counts up or down the number of rising edges of a signal.
FBD/LD
M+CTUD
—CuU Qu —
—CD QD —
—R_ CV —
—{LD_
—{PV

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

CuU Rising Edge Detection (Up Counter) TRUE, FALSE Input variable BOOL

CD Rising Edge Detection (Down Counter) TRUE, FALSE Input variable BOOL

R_ Reset Command TRUE, FALSE Input variable BOOL

LD_ Load Command TRUE, FALSE Input variable BOOL

PV Counter Maximum Value/Start Value 0 to 32767 Input variable INT

Qu Count Completed (Up Counter) TRUE, FALSE Output variable BOOL

QD Count Completed (Down Counter) TRUE, FALSE Output variable BOOL

CV Count Value 0 to 32767 Output variable INT

Processing. details

HOperation processing

[Up count]

When the input variable CU turns off and on, this function block counts up the output variable CV by one.

When the output variable CV reaches the maximum value of the counter set in PV, the output variable QU turns on and up
count stops.

Set the maximum value of the counter to the input variable PV. When the input variable R_is turned on, the output variable
QU turns off and the output variable CV is set to 0.

[Down count]

When the input variable CD turns off and on, this function block counts down the output variable CV by one.

When the value of the output variable CV is 0, the output variable QD turns on and down count stops.

Set the start value of the counter to the input variable PV. When the input variable LD__is turned on, the output variable QD
turns off and the start value of the counter set in PV is set to the output variable CV.

[Counter Maximum Value/Start Value]

The valid setting range for the input variable PV is 0 to 32767.

[Other processing]

When the input variables CU and CD turn off and on simultaneously, priority is given to the input variable CU and this function
block counts up the output variable CV by one.

When the input variables R_ and LD__ are turned on simultaneously, priority is given to the input variable R_ and this function
block sets the output variable CV to 0.
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HOperation result
When PV =3

ON ON ON ON ON
cu _oref | ore] ] [] OFFI'.__I orf] | oFef |

: : ON ON ON ON
CD voorrf | [ Lore[ | oref | oFe[ |

R R P '-, '-. :
R_ : : OFFI.‘_l H H : : : : :

P [ S
LD_ P S R ; Fooref [ : ;
YIS NS SN R A N L
Qb 1 '= I B

(©) 4)

(1) When CU turns off and on, CV is counted up.
(2) When R_ turns off and on, CV is initialized.

(3) When CD turns off and on, CV is counted down.
(4) When LD_ turns off and on, CV is initialized.

Operation.error

There is no operation error in M+CTUD.
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13 TIMER

The following function blocks process the pulse timer, ON delay timer, and OFF delay timer.

Point ;>

The output variables and public variables of general process FBs are latched.

Pointp

To set initial values of public variables of the general process FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

13.1 Pulse Timer (High-speed Timer Type)
(M+TP_HIGH)

M+TP_HIGH
This function block keeps the signal on for the specified period of time.
FBD/LD
M+TP_HIGH
—IN Q—
—PT ET|—
Point

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT Pulse Width Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Total Measuring Time 0 to 32767 Output variable INT

13 TIMER 1 1
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Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function block keeps the output variable Q on for the period of time set in the input
variable PT.

The time elapsed after the output variable Q turns on is set to the output variable ET.

Use the long timer to count the elapsed time.

[End of output]

Once the elapsed time reaches the set time, this function block turns off the output variable Q.

After Q is turned off, if the input variable IN is turned off, this function block resets the elapsed time.

Even when the input variable IN turns off while the output variable Q is on, Q is not turned off.

[Pulse width setting]

The pulse width time [ms] is input variable PT x high-speed timer setting value [ms] in the timer limit setting“.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [High Speed Timer/High Speed Retentive Timer]
The valid setting range for the pulse width time [ms] is determined by the long timer setting value in the timer limit setting 2,

However, since the data type of the pulse width time is TIME data type (32-bit value), the maximum value will fall within the
range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.

Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.

* Maximum value

Pulse width value [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms

If the long timer setting value is 1000ms: T#1000ms to T#32767000ms

The value when the output variable Q turns off and on (rising edge) is used for the setting value of the input variable PT.
When the value of the input variable PT is changed while the output variable Q is on, the new value will be enabled at the next
output start timing.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the high-speed timer setting value in the timer limit setting is 10ms) (5 seconds)

(1) When IN = on, Q is turned on. When IN = on, ET starts measuring time.
(2) When the time measured in ET reaches the time set in PT, Q is turned off.
(3) When Q1 = off and IN = off, ET is initialized.

Operation.error

Error code Description
(SDO)
3401H The pulse width time [ms] exceeds the valid range.
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13.2 Pulse Timer (Low-speed Timer Type) (M+TP_LOW)

M+TP_LOW

This function block keeps the signal on for the specified period of time.

FBD/LD

M+TP_LOW
—{IN Ql—
—{PT ET—

Pointp

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data

Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT Pulse Width Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Total Measuring Time 0 to 32767 Output variable INT
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Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function block keeps the output variable Q on for the period of time set in the input
variable PT.

The time elapsed after the output variable Q turns on is set to the output variable ET.

Use the long timer to count the elapsed time.

[End of output]

Once the elapsed time reaches the set time, this function block turns off the output variable Q.

After Q is turned off, if the input variable IN is turned off, this function block resets the elapsed time.

Even when the input variable IN turns off while the output variable Q is on, Q is not turned off.

[Pulse width setting]

The pulse width time [ms] is input variable PT x low-speed timer setting value [ms] in the timer limit setting*1.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Low Speed Timer/Low Speed Retentive Timer]

The valid setting range for the pulse width time [ms] is determined by the long timer setting value in the timer limit setting*z.
However, since the data type of the pulse width time is TIME data type (32-bit value), the maximum value will fall within the
range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.
Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.
* Maximum value

Pulse width value [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms
If the long timer setting value is 1000ms: T#1000ms to T#32767000ms
The value when the output variable Q turns off and on (rising edge) is used for the setting value of the input variable PT.

When the value of the input variable PT is changed while the output variable Q is on, the new value will be enabled at the next
output start timing.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the low-speed timer setting value in the timer limit setting is 10ms) (5 seconds)
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(1) When IN = on, Q is turned on. When IN = on, ET starts measuring time.
(2) When the time measured in ET reaches the time set in PT, Q is turned off.
(3) When Q1 = off and IN = off, ET is initialized.

Operation.error

Error code Description
(SDO)
3401H The pulse width time [ms] exceeds the valid range.
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13.3 ON Delay Timer (High-speed Timer Type)
(M+TON_HIGH)

M+TON_HIGH
This function blocks turns on a signal after the specified period of time.
FBD/LD
M+TON_HIGH
—IN Qr—
—PT ET|—
Point

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT ON Delay Timer Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Measuring Current Value 0 to 32767 QOutput variable INT

13 TIMER 1
13.3 ON Delay Timer (High-speed Timer Type) (M+TON_HIGH) 75



Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function block turns on the output variable Q after the period of time set in the input
variable PT.

The delay time elapsed until the output variable Q turns on is set to the output variable ET.

When the input variable IN turns off, this function block turns off the output variable Q and resets the elapsed delay time.
Use the long timer to count the elapsed time.

[ON delay timer setting]

The ON delay timer time [ms] is input variable PT x high-speed timer setting value [ms] in the timer limit setting*1.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [High Speed Timer/High Speed Retentive Timer]
The valid setting range for the ON delay timer time [ms] is determined by the long timer setting value in the timer limit

setting*z.
However, since the data type of the ON delay timer time is TIME data type (32-bit value), the maximum value will fall within the
range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.

Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.

* Maximum value

ON delay timer time [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms

If the long timer setting value is 1000ms: T#1000ms to T#32767000ms

The value when the output variable Q turns off and on (rising edge) is used for the setting value of the input variable PT.
When the value of the input variable PT is changed while the input variable IN is on, the new value will be enabled at the next
rising edge of IN.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the high-speed timer setting value in the timer limit setting is 10ms) (5 seconds)

ON ON ON ON
IN OFF loFF _ oFF| |oFF
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(1) When IN = on, ET starts measuring time.

(2) When the time measured in ET reaches the time set in PT, Q is turned on.
(3) On the rising edge of IN, Q is turned off and ET is reset.

Operation.error

Error code Description
(SDO)
3401H The ON delay timer time [ms] exceeds the valid range.
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13.4 ON Delay Timer (Low-speed Timer Type)
(M+TON_LOW)

M+TON_LOW
This function block turns on a signal after the specified period of time.
FBD/LD
M+TON_LOW
—IN Qr—
—PT ET|—
Pointp

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT ON Delay Timer Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Measuring Current Value 0 to 32767 Output variable INT
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Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function block turns on the output variable Q after the period of time set in the input
variable PT.

The delay time elapsed until the output variable Q turns on is set to the output variable ET.

When the input variable IN turns off, this function block turns off the output variable Q and resets the elapsed delay time.
Use the long timer to count the elapsed time.

[ON delay timer setting]

The ON delay timer time [ms] is input variable PT x low-speed timer setting value [ms] in the timer limit setting“.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Low Speed Timer/Low Speed Retentive Timer]

The valid setting range for the ON delay timer time [ms] is determined by the long timer setting value in the timer limit
setting*z.

However, since the data type of the ON delay timer time is TIME data type (32-bit value), the maximum value will fall within the
range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.
Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.
* Maximum value

ON delay timer time [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms
If the long timer setting value is 1000ms: T#1000ms to T#32767000ms
The value when the output variable Q turns off and on (rising edge) is used for the setting value of the input variable PT.

When the value of the input variable PT is changed while the input variable IN is on, the new value will be enabled at the next
rising edge of IN.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the low-speed timer setting value in the timer limit setting is 10ms) (5 seconds)

ON ON ON ON
IN OFF| FF OFF|, lOFF
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(1) When IN = on, ET starts measuring time.
(2) When the time measured in ET reaches the time set in PT, Q is turned on.
(3) On the rising edge of IN, Q is turned off and ET is reset.

Operation.error

Error code Description
(SDO)
3401H The ON delay timer time [ms] exceeds the valid range.
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13.5 OFF Delay Timer (High-speed Timer Type)
(M+TOF_HIGH)

M+TOF_HIGH
This function block turns off a signal after the specified period of time.
FBD/LD
M+TOF_HIGH
—IN Qr—
—PT ET|—
Pointp

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT OFF Delay Timer Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Measuring Current Value 0 to 32767 Output variable INT
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Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function turns on the output variable Q.

When the input variable IN turns on and off, this function block turns off the output variable Q after the period of time set in the
input variable PT.

The time elapsed until the output variable Q turns off is set to the output variable ET.

Use the long timer to count the elapsed time.

[OFF delay timer setting]

The OFF delay timer time [ms] is input variable PT x high-speed timer setting value [ms] in the timer limit setting“.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [High Speed Timer/High Speed Retentive Timer]
The valid setting range for the OFF delay timer time [ms] is determined by the long timer setting value in the timer limit

setting*z.
However, since the data type of the OFF delay timer time is TIME data type (32-bit value), the maximum value will fall within
the range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.

Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.

* Maximum value

OFF delay timer time [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms

If the long timer setting value is 1000ms: T#1000ms to T#32767000ms

The value when the output variable Q turns on and off (falling edge) is used for the setting value of the input variable PT.
When the value of the input variable PT is changed while the input variable IN is off, the new value will be enabled at the next
falling edge timing.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the high-speed timer setting value in the timer limit setting is 10ms) (5 seconds)
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(1) When IN = off, ET starts measuring time.
(2) When the time measured in ET reaches the time set in PT, Q is turned off.
(3) When IN turns on, ET is reset.

Operation.error

Error code Description
(SDO)
3401H The OFF delay timer time [ms] exceeds the valid range.
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13.6 OFF Delay Timer (Low-speed Timer Type)
(M+TOF_LOW)

M+TOF_LOW
This function block turns off a signal after the specified period of time.
FBD/LD
M+TOF_LOW
—IN Qr—
—PT ET|—
Pointp

A project using this FB cannot be opened with a version earlier than 1.080J of the engineering tool.

Setting data
Hinput/output variable

Variable Description Recommended | Type Data type
name range

IN Rising Edge Detection TRUE, FALSE Input variable BOOL

PT OFF Delay Timer Setting 1 to 32767 Input variable INT

Q Output TRUE, FALSE Output variable BOOL

ET Measuring Current Value 0 to 32767 Output variable INT
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Processing. details

HOperation processing

[Output]

When the input variable IN turns on, this function turns on the output variable Q.

When the input variable IN turns on and off, this function block turns off the output variable Q after the period of time set in the
input variable PT.

The time elapsed until the output variable Q turns off is set to the output variable ET.

Use the long timer to count the elapsed time.

[OFF delay timer setting]

The OFF delay timer time [ms] is input variable PT x low-speed timer setting value [ms] in the timer limit setting*1.

*1 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Low Speed Timer/Low Speed Retentive Timer]
The valid setting range for the OFF delay timer time [ms] is determined by the long timer setting value in the timer limit

setting*z.
However, since the data type of the OFF delay timer time is TIME data type (32-bit value), the maximum value will fall within
the range of TIME data type.

*2 The value set in [Navigation window] = [Parameter] = CPU module = [CPU Parameter] = [Operation Related Setting] = [Timer Limit
Setting] = [Long Timer/Long Retentive Timer]
* Minimum value

Identical to the long timer setting value [ms] in the timer limit setting.

Note that if the long timer setting value is smaller than 1ms, the minimum value will be 1ms.

* Maximum value

OFF delay timer time [ms] < 2147483647 [ms] x long timer setting value [ms] in the timer limit setting

[Ex]

If the long timer setting value is 0.001ms: T#1ms to T#2147400ms

If the long timer setting value is 1000ms: T#1000ms to T#32767000ms

The value when the output variable Q turns on and off (falling edge) is used for the setting value of the input variable PT.
When the value of the input variable PT is changed while the input variable IN is off, the new value will be enabled at the next
falling edge of IN.

EOperation result

Operation result Q, ET
No operation error Operation result output value
Operation error Undefined value

When PT = 500 (when the low-speed timer setting value in the timer limit setting is 10ms) (5 seconds)
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(1) When IN = off, ET starts measuring time.
(2) When the time measured in ET reaches the time set in PT, Q is turned off.
(3) When IN turns on, ET is reset.

Operation. error

Error code Description
(SDO)
3401H The OFF delay timer time [ms] exceeds the valid range.
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PART 4

TAG ACCESS FB

This part consists of the following chapters.

14 1/0 CONTROL

15 LOOP CONTROL OPERATION

16 TAG SPECIAL
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14 /0 conTrOL

The following FBs perform I/O processing including analog input/output, pulse integration, and batch counter.

Point ;>

To set initial values of public variables of the tag access FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

14.1 Analog Input Processing (M+P_IN)

M+P_IN

Performs range check, input limiter, engineering value inverse conversion, and digital filter processing.

FBD/LD

M+P_IN
— PVN PVP|—

Applicable tag type

PID, 2PID, 2PIDH, PIDP, SPI, IPD, BPI, R, ONF2, ONF3, MONI, SWM, MWM, PVAL

Control mode

MAN AUT cAs™ cMV csv

@) O ©) O O

*1  Transition to CASDR is possible.

EBlock diagram
M+P_IN
NOR,
PUN | (PV Input) 92’)R Range | | Input _L”n"ei;zeerin | Digtal ). | Ppvp
i /‘ check limiter 9 9 filter v
value conversion
O sIM

SIMIN

(Simulation input)

| Disable alarm detection

.........................................

*

Indicates bits item.
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8 14.1 Analog Input Processing (M+P_IN)



Setting data

Hinput/output variable

Variable Description Recommended Type Data type
name range
PVN Input from a module NMIN to NMAX Input variable REAL
PVP PV output 0 to 100[%] Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type
name range
NMAX Input High Limit -999999 to 999999 100.0 User REAL
NMIN Input Low Limit -999999 to 999999 0.0 User REAL
HH High Limit Range Error -999999 to 999999 102.0 User REAL
H_ High Limit Range Error Reset -999999 to 999999 100.0 User REAL
L_ Low Limit Range Error Reset -999999 to 999999 0.0 User REAL
LL Low Limit Range Error -999999 to 999999 -2.0 User REAL
LMT_TYPE*2 Input limiter processing selection 0: Comply with the 0 User INT

setting common to all

tags

1: Perform limiter

processing

2: Do not perform limiter

processing
SEA_OTYPE*1 Hold processing selection when sensor error occurs 0: Comply with the 0 User INT

setting common to all

tags

1: Hold output

2: Continue operation

*1 This public variable was added in version 1.070Y of the function block. If the version is lower than 1.070Y, complies with the setting
common to all tags.
*2  This public variable was added in version 1.085P of the function block. If the version is lower than 1.085P, complies with the setting
common to all tags.

- - *
EPublic variable (others) !
+ Simulation processing
Variable Description Recommended Initial value | Set by Data type
name range
SIMIN Simulation input NMIN to NMAX 0.0 User REAL

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

(=5~ Page 812

Tag Data List

14.1 Analog Input Processing (M+P_IN)
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Processing. details

ERange check

This function block checks the range of an input value.

()

High limit range error (HH)

\
/

High limit range error reset (H_)

Input value

Low limit range error reset (L_)

) ~

Low limit range error (LL)

@),

Sensor error | Sensor error occur |
>t

Sensor error reset Sensor error cleared Sensor error cleared
No. Condition Alarm (ALM)
Sensor error (SEA)
(1) Input value > HH TRUE (Detected)
2) Input value < H_ FALSE (Reset)
(3) Input value < LL TRUE (Detected)
(4) Input value > L_ FALSE (Reset)

HH: High limit range error

H_: High limit range error reset
LL: Low limit range error

L_: Low limit range error reset

Hinput limiter
This function block performs input limiter processing.

Input limiter processing result Input limiter processing result
A | | |
NMAX |- === mmmm o -- NMAX f-=b==mmmmmm oo
NMIN . R NMIN - oo
» Input value » Input value
NMIN NMAX NMIN NMAX
Operation when input limiter processing is enabled. Operation when input limiter processing is disabled.

Condition Input limiter processing result
Input value > NMAX NMAX
Input value < NMIN NMIN
NMIN < Input value < NMAX Input value

NMAX: Input high limit, NMIN: Input low limit
Input limiter processing is performed according to the set value in the input limiter processing selection (LMT_TYPE).

Condition Processing result

LMT_TYPE=0 Comply with the setting common to all tags.'1
* "Yes" is selected for "Process the Input Limiter of M+P_IN"; Input limiter processing is performed.
« "No" is selected for "Process the Input Limiter of M+P_IN"; Input limiter processing is not performed.

LMT_TYPE =1 Set the individual operation for each tag. Input limiter processing is performed.

LMT_TYPE =2 Set the individual operation for each tag. Input limiter processing is not performed.

*1 The setting common to all tags is set in the process control extended setting in the engineering tool.
O [Options] = [Convert] = [Process Control Extension Setting] = [I/O Control] = [Input Limiter]
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BEngineering value inverse conversion
This function block converts an engineering value input from the A/D converter module into a value in percentage (%).

Inverse engineering value
conversion result (T2)

100(%)
0(%) » Input value (T1)
NMIN NMAX
e T1-NMIN .
T2 (%8 —Qvaxnmin <100(%)

T1: Input value

T2: Engineering value inverse conversion processing result (%)
NMAX: Input high limit

NMIN: Input low limit

EDigital filter
This function block performs digital filter processing to an input value.

Digital filter processing result = T2 + o (Last digital filter processing value - T2)
o Filter coefficient, T2: Engineering value inverse conversion processing result

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the range check.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no SEA of
the alarm (ALM) will be detected.
* ERRI
* SEI

Disable alarm detection by loop stop processing [~ Page 187 Loop stop processing

EHold processing
This function block sets whether or not to hold M+P_IN outputs according to SEA_OTYPE when a sensor error (SEA) caused

by a high/low limit range error occurs in the range check."

Condition Processing result

SEA_OTYPE(0) Comply with the setting common to all tags.”?
* "Yes" is selected for "Hold the output of M+P_IN"; Outputs are held.
* "No" is selected for "Hold the output of M+P_IN"; The operation continues.

SEA_OTYPE(1) Set the individual operation for each tag. Outputs are held.

SEA_OTYPE(2) Set the individual operation for each tag. The operation continues.

*1 If the version of the function block is lower than 1.070Y, complies with the setting common to all tags.
*2 The setting common to all tags is set in the process control extended setting in the engineering tool.

O [Options] = [Convert] = [Process Control Extension Setting] = [I/O Control] = [Holding Processing]

HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this

function block performs the following processing.

 Outputs (PVP) are held.

» The control mode is automatically switched to MANUAL.

* When SEA of the alarm (ALM) has occurred, the SEA is reset. When TSTP is TRUE, SPA is reset.
+ Alarm detections are not performed in the range check.
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HProcessing operation
O: Performed, X: Not performed

MAN, CMV, AUT, CAS, CSV, O O O O o
CASDR

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVN), block memory, operation constant (NMAX, NMIN, HH, H_, L_, LL) or tag data is a subnormal number or NaN (not a
number).

3403H An overflow has occurred.

3405H High limit range error occurrence (HH) < high limit range error return (H_), low limit range error return (L_) < low limit range error
occurrence (LL), or input high limit (NMAX) < input low limit (NMIN)

Initial values of the high/low range error and high/low range error reset are based on the default input range of
the analog input module. The values are digital values converted into values in percentage. To change the
input range, change the initial values as necessary.
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14.2 Output Processing-1 with Mode Switching (With
Input Addition) (M+P_OUT1)

M+P_OUT1

This FB performs input addition, variation rate & high/low limiter, reset windup, and output conversion processing to an input

value (AMV) and outputs a manipulated value. (with integral and anti-reset windup processing)

FBD/LD

M+P_OUT1
—{MvD MVN [—

CASOUT |—
CASOUT_T |—

Applicable tag type
BPI, IPD, PID, SPI, 2PID

Control mode
MAN AUT CAS CMV CSVv
O @] O @] @]

EBlock diagram

M+P_OUT1
cs — NOR,
MVD  [(%) N Input Variation Reset Output OVR MV output) |MVN
— 'O/._O f addition [ ate high/low — wind-up [ | conversion _‘\O »
(amv) TRKF=0 ! limiter
o} ; x A simM @
MAN, ' ' T
CcMmv ' ' ' 1 ]
! : P MAN, SIMOUT
! ! [ CMV OAUT,
' ' ' E [ , o CAS, (Simulation output)
: : Vo ‘ csv
: : : i i ASOUT
! : : : | TRKF=1 (%) ICASOU
; : : y —> O
; ; : ! : TRKF=0
' ' ' : S (%) (Tracking) ~ |CASOUT_T
H E Disable Alarm detection E
...........
i Tagdata 1 7Tt Femmeees it ettt ros :
: M v v v v 4 .
! TRKF (%) MVP MHA ()| MLA ()| DMLA (%) MV :
5 INH ALM 5
iSecondary  / AUT,” "1 | SV (%) tracking
tloop tag MAN, (When the secondary loop control mode is AUT/MAN/CMV)
[, cMV
SV(%) i--@. O
@)
| CAS,
; csv

*

Indicates bits item.
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Setting data
Hinput/output variable

Variable Description Recommended Type Data type

name range

MVD AMV input -999999 to 999999[%] Input variable REAL

MVN Output to a module NMIN to NMAX Output variable REAL

CASOUT Cascade output 0 to 100[%] Output variable REAL

CASOUT_T Cascade output (With tracking) (Indirect address) 0 to 100[%] Output variable DWORD
HPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL

NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL

SEA_OTYPE'1 Hold processing selection when sensor error occurs 0: Comply with the 0 User INT

setting common to all
tags

1: Hold output

2: Continue operation

*1  This public variable was added in version 1.085P of the function block. If the version is lower than 1.085P, complies with the setting

common to all tags.

EPublic variable (others) !
+ Simulation processing

Variable Description Recommended Initial value | Set by Data type
name range
SIMOUT Simulation Output NMIN to NMAX 0.0 System REAL

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

[=5~ Page 812 Tag Data List
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Processing. details
Hinput addition

A tentative manipulated value (T) is calculated from the input value (AMV).
(AMV is output from an FB (such as M+P_PID) before this FB every control cycle (CT).)

AMV input (MVD)
A A

AMV3
AMV1

v
—_

MVP=T
A

7y AMV3
1| AMVA AMV2
. EV_ v
: >t
Execution cycle (AT)
—>
Control cycle (CT) N Control cycle (CT) N Control cycle (CT)
T =AMV + MVP
MVP =T

AMV: Input value to input (MVD), MVP: MV internal operation value, T: Tentative manipulated value

* When the control mode is switched from MAN or CMV to AUT or CSV, a manipulated value (MV) is stored in the MV
internal operation value (MVP) to avoid sudden changes of the manipulated value at switching.

+ During data tacking, AMV is 0 and the manipulated value (MV) is stored in the MV internal operation value (MVP).

EVariation rate & high/low limiter
This function block checks the variation rate and high/low limits of the input value.
* Variation rate limiter

Variation rate limiter

Variation rate limiter processing result Tentative MV value (T) processing value
A /
; : ! '\ v DML
IDML : JDML f

e =
| 5 DML

RPN R R R —

LA

DML | ' ,DML | 5
- 5 DML ! : :
Execution cycle (AT)! j j i i >t
! ' '
P Control cycle (CT) R Control cycle (CT) N Control cycle (CT) N
Condition Variation rate limiter processing result Alarm (ALM)
Output variation rate limit (DMLA)
T - MV| < DML T FALSE (Reset)
T-MV >DML MV + DML TRUE (Detected)
T-MV <-DML MV - DML TRUE (Detected)

T: Tentative manipulated value, MV: Manipulated value, DML: Output variation rate high limit value
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« High/low limiter

High/low limiter processing result
A

_——r -

i

High/low limiter
processing value

Output high limit
(MH)

......... Output low limit
p t (ML)

Execution cycle (AT) |

LN

Control cycle (CT)

Control cycle (CT)

»le

Control cycle (CT)

€

v

Condition High/low limiter processing Alarm (ALM)
result Output low limit (MLA) Output high limit (MHA)
Variation rate limiter processing result | MH FALSE (Reset) TRUE (Detected)
> MH
Variation rate limiter processing result | ML TRUE (Detected) FALSE (Reset)

<ML

ML < Variation rate limiter processing
result < MH

Variation rate limiter processing value | FALSE (Reset) FALSE (Reset)

MH: Output high limit value, ML: Output low limit value
HEReset windup

As countermeasures against reset windup, this function block sets a manipulated value to the high/low limit value when the
manipulated value has exceeded the limit value, and quickly responds to a control target when deviation is inverted.

Condition Countermeasure processing against reset windup
. - ) AT _ AT

Variation rate limiter processing result > MH and ED <1 MVP= T Xx(MH-T)+T
. - ) AT _ AT

Variation rate limiter processing result < ML and = <1 MVP= T X(ML-T)+T

MH: Output high limit value

ML: Output low limit value

MVP: MV internal operation value
AT: Execution cycle

T: Tentative manipulated value

Ti: Integral time

However, when Ti is 0, countermeasure processing against reset windup is not performed.

EOutput conversion
This function block performs output conversion processing.

Converted output (MVN)

P W

NMAX [ --=-=-=--- R ERRREEEEE R LR SSEETECEEEEEED
NMIN f---------- e R b
M . . . > Manipulated
(-10(%))  0(%) 100(%) (110(%)) variable (MV)
Converted output (MVN)={(NMAX-NMIN)x 1"’(')\(’) FNMIN

NMAX: Output conversion high limit value
NMIN: Output conversion low limit value
MV: Manipulated variable (%)

MVN: Output conversion output value

14 1/0 CONTROL
14.2 Output Processing-1 with Mode Switching (With Input Addition) (M+P_OUT1)

192



EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the variation rate & high/low limiter processing.

Item

Disable alarm detection processing

Disable alarm detection by setting tag data

MHA, or MLA of the alarm (ALM) will be detected.
* ERRI

* DMLI

* MHI

* MLI

If the following bits in the disable alarm detection (INH) are TRUE, no DMLA,

Disable alarm detection by control mode selection

and DMLA, MHA, or MLA will not be detected.

In MAN or CMV mode, DMLA, MHA, and MLA of the alarm (ALM) are reset

Disable alarm detection by loop stop processing =5~ Page 193 Loop stop processing

EHold processing
This function block sets whether to hold M+P_OUT1 outputs or not according to the set value in the hold processing selection

(SEA_OTYPE) when a sensor error (SEA) has occurred in M+P_IN, a tag access FB.

Condition

Processing result

SEA_OTYPE =0

Comply with the setting common to all tags.'1
* "Yes" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; Outputs are held.

* "No" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; The operation continues.

SEA_OTYPE =1

Set the individual operation for each tag. Outputs are held.

SEA_OTYPE =2

Set the individual operation for each tag. The operation continues.

*1 The setting common to all tags is set in the process control extended setting in the engineering tool.

O [Options] = [Convert] = [Process Control Extension Setting] = [I/O Control] = [Holding Processing]

HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.

* Outputs (MVN) are held.

» The control mode is automatically switched to MANUAL.

* When DMLA, MHA, or MLA of the alarm (ALM) has occurred, the DMLA, MHA, or MLA is reset.
* No alarm is detected in the variation rate & high/low limiter processing.

HProcessing operation
O: Performed, X: Not performed

Control mode

Processing operation

Input addition Variation rate & Reset windup Output conversion | Alarm
high/low limiter
MAN, CMV X X X O x 1
AUT, CAS, CSV o) o @) o) 07

*1  An alarm (ALM) whose corresponding bit is TRUE (detected) is reset, and the alarm will not be detected.
*2 An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (MVD), operation constant (NMAX, NMIN) or tag data memory is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

14 1/0 CONTROL
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14.3 Output Processing-2 with Mode Switching

(Without Input Addition) (M+P_OUT2)

M+P_OUT2

This FB performs variation rate & high/low limiter processing and output conversion processing to an input value (MV), and
outputs a manipulated value. (without integral and anti-reset windup processing)

FBD/LD

M+P_OUT2
—MVP MVN|—
CASOUT|—

Applicable tag type

R

Control mode

MAN AUT CAS (o "\V) CSV
O O O O O
EBlock diagram
M+P_OUT2
NOR,
W o) R L’.Zﬂﬂgﬁv” rate | output OVRO (MV output) | MVN
(MV) limiter conversion _‘\
R SIM
. i SIMOUT
E E SN : (Simulation output)
5 5 | AN, (%) |CAsOUT
: ' | CMV OAUT’ "
: : 1 O CAS,
: : : CSV
| Disable alarm detection
S AR S SR N N S
Tag data ! ! '
v v A
MHA (*)| MLA (*) |DMLA * | MV

ALM

*

Indicates bits item.

14 1/0 CONTROL

14.3 Output Processing-2 with Mode Switching (Without Input Addition) (M+P_OUT2)



- Settingdata

Hinput/output variable

MVP MV input 0 to 100[%] Input variable REAL
MVN Output to a module NMIN to NMAX Output variable REAL
CASOUT Cascade output 0 to 100[%] Output variable REAL

HPublic variable (operation constant)

NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL
NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL

SEA_OTYPE’1 Hold processing selection when sensor error occurs 0: Comply with the 0 User INT
setting common to all
tags

1: Hold output

2: Continue operation

*1 This public variable was added in version 1.085P of the function block. If the version is lower than 1.085P, complies with the setting
common to all tags.

EPublic variable (others) 1
+ Simulation processing

SIMOUT Simulation Output NMIN to NMAX 0.0 System REAL

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data
For details on tag data that is read or written with this tag access FB, refer to the following.
5 Page 845 R
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Processing. details

EVariation rate & high/low limiter
This function block checks the variation rate and high/low limits of the input value.
« Variation rate limiter

Variation rate limiter

Variati‘cin rate limiter processing result Tentative MV value (T) processing value
/ —
i ' ' | ' ' ! ' v DML
. A : H H \ ' !
| v DML | :IDML ' ' ! t DML
E;DMLI : 1 A E;D’V"-f f
- . : vy DML : : :
Execution cycle (AT): j j , j , i i >t
! ! ! ! ! !
P Control cycle (CT) N Control cycle (CT) N Control cycle (CT) N
Condition Variation rate limiter processing result Alarm (ALM)
Output variation rate limit (DMLA)
T - MV| < DML T FALSE (Reset)
T-MV >DML MV + DML TRUE (Detected)
T-MV <-DML MV - DML TRUE (Detected)

T: Tentative manipulated value, MV: Manipulated value, DML: Output variation rate high limit value

* High/low limiter

High/low limiter processing result Variation rate limiter processing value High/low limiter
A _\ processing value
i | | | | | [ A
------ e e R e E e I — - - ---- Output high limit
| : : | | | : | (MH)
J ...... P P LU B ..I ...... — ] . [ [ R Output low limit
. ' j ) h h | ! ! | > ¢ (ML)
Execution cycle (AT) ! ! ! ! ! ! ! !
>
Control cycle (CT) P Control cycle (CT) P Control cycle (CT)
Condition High/low limiter processing Alarm (ALM)
result Output low limit (MLA) Output high limit (MHA)
Variation rate limiter processing result | MH FALSE (Reset) TRUE (Detected)
> MH
Variation rate limiter processing result | ML TRUE (Detected) FALSE (Reset)
<ML
ML < Variation rate limiter processing | Variation rate limiter processing value | FALSE (Reset) FALSE (Reset)
result < MH

MH: Output high limit value, ML: Output low limit value

EOutput conversion
This function block performs output conversion processing.

Converted output (MVN)

P W

NMAX f---=------ e SERCTEETTERT LTS LTI EERTERELE
Y] S— T — A S
M . . . > Manipulated
(-10(%))  0(%) 100(%)  (110(%)) variable (MV)
n MV
Converted output (MVN)={(NMAX-NMIN)x 7 H+NMIN

NMAX: Output conversion high limit value
NMIN: Output conversion low limit value
MV: Manipulated variable (%)

MVN: Output conversion output value
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EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the variation rate & high/low limiter processing.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DMLA,
MHA, or MLA of the alarm (ALM) will be detected.

* ERRI

* DMLI

* MHI

* MLI

Disable alarm detection by control mode selection In MAN or CMV mode, DMLA, MHA, and MLA of the alarm (ALM) are reset
and DMLA, MHA, or MLA will not be detected.

Disable alarm detection by loop stop processing =5~ Page 197 Loop stop processing

EHold processing

This function block sets whether to hold M+P_OUT2 outputs or not according to the set value in the hold processing selection
(SEA_OTYPE) when a sensor error (SEA) has occurred in M+P_IN, a tag access FB.

Condition Processing result

SEA_OTYPE =0 Comply with the setting common to all tags.”
* "Yes" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; Outputs are held.
* "No" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; The operation continues.

SEA_OTYPE =1 Set the individual operation for each tag. Outputs are held.

SEA_OTYPE =2 Set the individual operation for each tag. The operation continues.

*1 The setting common to all tags is set in the process control extended setting in the engineering tool.

O [Options] = [Convert] = [Process Control Extension Setting] = [I/O Control] = [Holding Processing]

HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.

* Outputs (MVN) are held.

» The control mode is automatically switched to MANUAL.

* When DMLA, MHA, or MLA of the alarm (ALM) has occurred, the DMLA, MHA, or MLA is reset.
* No alarm is detected in the variation rate & high/low limiter processing.

HProcessing operation
O: Performed, X: Not performed

Control mode Processing operation
Variation rate & high/low Output conversion Alarm
limiter
MAN, CMV X O x 1
AUT, CAS, CSV ) @) o

*1  An alarm (ALM) whose corresponding bit is TRUE (detected) is reset, and the alarm will not be detected.
*2 An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (MVP) or operation constant (NMAX, NMIN), or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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14.4 Output Processing-3 with Mode Switching (With
Input Addition and Compensation) (M+P_OUT3 )

M+P_OUT3_

This FB performs input addition, MV compensation, preset MV, MV hold, MV tracking, variation rate & high/low limiter, reset
windup, tight shut/full open, MV reverse, and output conversion processing to an input value (AMV) and outputs a
manipulated value.

FBD/LD

M+P_OUT3_
—IMVD MVN —

CASOUT [—

—{CASDR_MVIN

- CASOUT_T|—
Applicable tag type
2PIDH
Control mode
MAN AUT CAs™ cMV csv
O @] O @] @]

*1  Transition to CASDR is possible.

EBlock diagram

M+P_OUT3_
AMV=0

AUT, TRKF=1

CAS, e ¥ Output for MV compensation NOR,
H OVR
MVD _OA;)OCSV \O_ Input [ [MV || Cascade [| MV |l MV || Preset > Output O MV outputl) MVN
— i addition| [compensation|| direct tracking hold MV conversion [r—
TRKF ' <
' : + sim O
MAN ] |
cmv :
AT(AT2) E ‘ Variationrate | | Reset SIMouT
' E high/low limiter windup (Simulation output)
CASDR_ ! ! MAN,
MVIN  |(%) : ! ! : Y, é;g
! : : P ATATA0 N csv
E E Lo M
! ' ' ! ! reverse
; : : : : TRKF ! | (%)|CASOUT
' : : : : TRKF:O Tight "
H . | Disable al detect) shut/full open
E : isable alarm detection (Tracking) (%2 CASOUT T
..........
\Tag data ! | ; ; * : H
: . v 1
TRKF (*) | MVP | MHA (*)| MLA (*)| DMLA (*) | MV
5 INH ALM 5
|Secondary AUT, 1 | SV (%) tracking
E loop tag EA'\AAU ! (when the secondary loop control mode is AUT/MAN/CMV)
P1oSV(%) t--@ O
E o
' CAS, '
' Ccsv '

*

Indicates bits item.
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Setting data

Hinput/output variable

Variable Description Recommended Type Data type
name range
MVD AMV input -999999 to 999999[%] Input variable REAL
CASDR_MVIN | MV input for cascade direct 0 to 100[%] Input variable REAL
MVN Output to a module NMIN to NMAX Output variable REAL
CASOUT Cascade output 0 to 100[%] Output variable REAL
CASOUT_T Cascade output (With tracking) (Indirect address) 0 to 100[%] Output variable DWORD
EPublic variable (operation constant)
Variable Description Recommended Initial value | Set by Data type
name range
NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL
NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL
MVCMP_EN MV Compensation Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
MV_CMPIN MV compensation value -999999 to 999999[%)] 0.0 User REAL
MVCMP_MODE | MV Compensation Mode 0: Addition 0 User INT
1: Replacement
PREMV_EN Preset MV Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
PREMV_V Preset manipulated value 0 to 100[%] 0.0 User REAL
MVHLD_EN MV hold execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
MVTRK_EN MV Tracking Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
MV_TRKIN MV tracking input 0 to 100[%] 0.0 User REAL
STP_OTYPE Output when loop or tag is stopped 0: Hold 0 User INT
1: Preset value
SEA_OTYPE MV output selection at occurrence of SEA 0: Hold 0 User INT
1: Preset MV output
2: Neither hold nor
preset MV output is
performed.
ARW_EX_EN MV Value Instantaneous Pullback TRUE: Execute FALSE User BOOL
FALSE: Not execute
MVPH MV internal operation value high limit MH to 999999[%] 100.0 User REAL
MVPL MV internal operation value low limit -999999 to ML[%] 0.0 User REAL
MVREV_EN MV Reverse Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
FOTS_EN Tight Shut/Full Open Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop
MVFO Output value for full open 100 to 125[%] 112.5 User REAL
MVTS Output value for tight shut -25 to 0[%] -16.82 User REAL
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EPublic variable (others) !
+ Simulation processing

Variable Description Recommended Initial value | Set by Data type
name range

SIMOUT Simulation Output NMIN to NMAX 0.0 System REAL

* MV compensation processing

Variable Description Recommended Initial value | Set by Data type
name range

MV_CMPOUT | Output for MV compensation -999999 to 999999[%] 0.0 System REAL

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data
For details on tag data that is read or written with this tag access FB, refer to the following.
=~ Page 823 2PIDH

Processing. details

Hinput addition

A tentative manipulated value (T) is calculated from the input value (AMV).
(AMV is output from an FB (such as M+P_PID) before this FB every control cycle (CT).)

AMV input (MVD)

A

AMV3;

z S 5 : : : : :
_I | amva : : : : : :
i : : . . . o
1 1 1 1A 1 1 1 1
] e ]
: : : . 2 : : :
4 E 5 5 5 5 5 ¥ S—
T : x i P|AMV3;
1| AMV1T ! ' T AMV2 ! ! !
R | | v . . e

v
—_

Execution cycle (AT)
—>!

Control cycle (CT)

Control cycle (CT)

»
Lah

Control cycle (CT)

v
—_

v

<

T =AMV + MVP

MVP =T

AMV: Input value to input (MVD), MVP: MV internal operation value, T: Tentative manipulated value
* When the control mode is switched from MAN or CMV to AUT or CSV, a manipulated value (MV) is stored in the MV

internal operation value (MVP) to avoid sudden changes of the manipulated value at switching.

 During data tacking, AMV is 0 and the manipulated value (MV) is stored in the MV internal operation value (MVP).

EMV compensation
This function block performs compensation processing to the tentative manipulated value.

Condition Processing result
MVCMP_EN = TRUE MVCMP_MODE = 0 (addition) T+ MV_CMPIN
MVCMP_MODE = 1 (replacement) MV_CMPIN
MVCMP_EN = FALSE MVCMP_MODE = 0 (addition) T
MVCMP_MODE = 1 (replacement) T

MVCMP_EN: MV compensation execution condition
T: Tentative manipulated value
MV_CMPIN: MV compensation value
MVCMP_MODE: MV compensation mode
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HECascade direct

This function block sets the tentative manipulated value as a manipulated value of the primary loop.

Condition

Processing result

Control mode = CASCADE DIRECT (CAS = TRUE and CASDR = TRUE)

CASDR_MVIN

Control mode # CASCADE DIRECT (CASDR = FALSE)

T

CASDR_MVIN: MV input for cascade direct, T: Tentative manipulated value

EMV tracking

This function block switches a manipulated value with a tracking input.

Condition Processing result
MVTRK_EN = TRUE MV_TRKIN
MVTRK_EN = FALSE T

MVTRK_EN: MV tracking execution condition, T: Tentative manipulated value, MV_TRKIN: Tracking input

EMV hold

This function block holds a manipulated value at that time.

Condition

Processing result

MVHLD_EN = TRUE

MVn-1

MVHLD_EN = FALSE

T

MVHLD_EN: MV hold execution condition, T: Tentative manipulated value, MVn-1: Last manipulated value

HPreset MV

This function block switches a tentative manipulated value with the preset manipulated value.

Condition Processing result
PREMV_EN = TRUE PREMV_V
PREMV_EN = FALSE T

PREMV_EN: Preset MV execution condition, T: Tentative manipulated value, PREMV_V: Preset manipulated value
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EVariation rate & high/low limiter
This function block checks the variation rate and high/low limits of the input value.
* Variation rate limiter

Variation rate limiter
processing value

—

Variation rate limiter processing result Tentative MV value (T)
A /

ML

i i i i | | ! ‘v D
: Y N : : 1 ] '
| v DML | :IDML ' ' ‘ r DML
o ; : 1 S Jom f
- . : vy DML ' ' ;
Execution cycle (AT): j j , j ] i : >t
P Control cycle (CT) N Control cycle (CT) N Control cycle (CT) .
Condition Variation rate limiter processing result Alarm (ALM)
Output variation rate limit (DMLA)
T - MV| < DML T FALSE (Reset)
T-MV >DML MV + DML TRUE (Detected)
T-MV <-DML MV - DML TRUE (Detected)

T: Tentative manipulated value, MV: Manipulated value, DML: Output variation rate high limit value

 High/low limiter

High/low limiter processing result Variation rate limiter processing value High/low limiter
A _\ processing value
| | | | | | Y A
------ R e e I — - ----- Output high limit
|I ; ; ! ! ! ! ! (MH)
J ...... FUR [ SO D _ e — . [ [ e Output low limit
. ' \ \ h ) \ ! | \ > ¢ (ML)
Execution cycle (AT) ! ! ! ! ! ! ! !
>
Control cycle (CT) o Control cycle (CT) P Control cycle (CT) .
Condition High/low limiter processing | Alarm (ALM)
result Output low limit (MLA) Output high limit (MHA)
Variation rate limiter processing result > MH | MH FALSE (Reset) TRUE (Detected)
Variation rate limiter processing result < ML | ML TRUE (Detected) FALSE (Reset)
ML < Variation rate limiter processing result | Variation rate limiter processing TRUE (Detected) FALSE (Reset)
<MH value

MH: Output high limit value, ML: Output low limit value
HReset windup
This function block performs processing without considering the value of ARW_EX_EN.
As countermeasures against reset windup, this function block sets a manipulated value to the high/low limit value when the
manipulated value has exceeded the limit value, and quickly responds to a control target when deviation is inverted.

Condition Countermeasure processing against reset windup
MHA=1 and AT—T <1 MVP= AT|T *(MH-T)+T
MLA=1 and % <1 MVP= AT|T X(ML-T)+T

MHA: Output high limit alarm
MLA: Output low limit alarm

MH: Output high limit value

ML: Output low limit value

MVP: MV internal operation value
AT: Execution cycle

T: Tentative manipulated value

Ti: Integral time

However, when Ti is 0, countermeasure processing against reset windup is not performed.
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* When ARW_EX_EN is TRUE

As countermeasures against reset windup, this function block immediately sets a manipulated value to the MV internal
operation high/low limit value when the manipulated value has exceeded the limit value, and quickly responds to a control
target when deviation is inverted.

Condition Countermeasure processing against reset windup
MVP > MVPH MVP = MVPH
MVP < MVPL MVP = MVPL

MVP: MV internal operation value, MVPH: MV internal operation value high limit, MVPL: MV internal operation value low limit
However, when MVPH is smaller than MH, MH is used instead of MVPH in the condition and as the pullback value.
When MVPL is larger than ML, ML is used instead of MVPL in the condition and as the pullback value.

ETight shut/full open

This tight shut/full open function is used to completely open or close a control valve.

The processing result is reduced to the output value for tight shut when a manipulated value is 0% or lower, and the result is
increased to the output value for full open when a manipulated value is 100% or higher.

* When FOTS_EN is TRUE

Processing result
A

MVFO | ... :
100% f---------

0%
MVTS ____{0%

" » MV value
100%

MVTS: Output value for tight shut (%), MVFO: Output value for full open (%)

HEMV reverse
This function block performs inversion processing (100 - MV) to a manipulated value.

Condition Processing result
MVREV_EN = TRUE MVREV =100 - MV
MVREV_EN = FALSE MVREV = MV

MVREV: Output after processing of MV reverse for internal operation (%), MV: Manipulated value (%)
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EOutput conversion
This function block performs output conversion processing.

Converted output (MVN)

i W

eepmmm

h : : > Manipulated
(-10(%))  0(%) 100(%)  (110(%)) variable (MV)

MVREV

Converted output (MVN)={(NMAX-NMIN)x 100

+NMIN

NMAX: Output conversion high limit value

NMIN: Output conversion low limit value

MVREV: Output after processing of MV reverse for internal operation (%)
MVN: Output conversion output value

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the variation rate & high/low limiter processing.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DMLA,
MHA, or MLA of the alarm (ALM) will be detected.

* ERRI

* DMLI

* MHI

* MLI

Disable alarm detection by control mode selection In MAN or CMV mode, DMLA, MHA, and MLA of the alarm (ALM) are reset
and DMLA, MHA, or MLA will not be detected.

Disable alarm detection by loop stop processing =5~ Page 204 Loop stop processing

EOutput processing at occurrence of SEA
This function block selects one of the following three conditions as M+P_OUT3_ outputs when a sensor error (SEA) has
occurred in M+P_IN, a tag access FB.

Condition Processing result

SEA_OTYPE=0 MV hold

SEA_OTYPE =1 Preset MV output

SEA_OTYPE =2 Neither hold nor preset MV output is performed.

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this

function block performs the following processing.

* When the output at loop stop is the last value (STP_OTYPE = 0), this function block holds the output (MVN). When the
output at loop stop is the preset value (STP_OTYPE = 1), this function block presets the output (MVN).

» The control mode is automatically switched to MANUAL.

* When DMLA, MHA, or MLA of the alarm (ALM) has occurred, the DMLA, MHA, or MLA is reset.

* No alarm is detected in the variation rate & high/low limiter processing.

EAuto tuning (AT2)

When auto tuning in the limit cycle method is being executed, this function block performs processing in the same way as the
one in the MANUAL mode. (=5~ Page 920 Limit cycle method)
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HProcessing operation
O: Performed, X: Not performed

MAN, CMV O O X X X X X
AUT, CAS,CsV | O O O O X O @)
CASDR O (@) (@) X (@] (@) (@]

MAN, CMV X X X O x 1 O O
AUT, CAS,CSV | O 6) 6] 6] 0" @) @)
CASDR ¢ ¢ o) o) o X o)

*1  An alarm (ALM) whose corresponding bit is TRUE (detected) is reset, and the alarm will not be detected.
*2 An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

EOutput function priority
The following table shows the priority of each output function.

1 Preset MV

2 MV hold

3 MV tracking

4 Cascade direct

5 MV compensation

F]

When both of the preset MV and MV tracking functions are valid (PREMV_EN = TRUE, MVHLD_EN = TRUE), a preset
manipulated value is output because a higher priority is given to the preset MV function.

|f

3400H An invalid operation (such as division by zero) is performed.
3402H Operation result of input data, operation constants, tag data, or inside of function blocks is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
)
4

» The use of the tight shut/full open function is recommended in a combination with an isolated analog output
module that has the range setting (extended mode) for allowing users to set a wide output range instead of
the normal range (4 to 20mA, 1 to 5V).

» To use the tight shut/full open function with a module that does not have the extended mode in the range
setting, set 0 to 20mA and 0 to 5V in the range setting and set the output conversion high/low limit values of
this FB again.

» Output processing-3 with mode switching (with input addition and compensation) is performed every
execution cycle (AT).
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14.5 Manual Output (M+P_MOUT)

This FB reads a manipulated value (MV) of tag data, performs output conversion processing, and outputs a manipulated

value.

M+P_MOUT

<
2
4
| l

MOUT, MWM

@) — — (@)

EBlock diagram

M+P_MOUT

Output (MV output) R MVN
conversion v

AUT,
CAS,
Ccsv

O

MAN,
CMV

MV
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06 14.5 Manual Output (M+P_MOUT)



- Settingdata

Hinput/output variable

MVN Output to a module NMIN to NMAX

Output variable

REAL

EPublic variable (operation constant)

NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL
NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

[ Page 812 Tag Data List

EOutput conversion

This function block performs output conversion processing.

Output of output conversion (MVN)

P W

'
'
-
'
'
'
'
'
'
'
T
'

e mmmmmm—q

A-

> Manipulated
(-10(%))  0(%) 100%)  (110(%)) variable (MV)

MV
100

Converted output (MVN)={(NMAX-NMIN)x 4V 14NMIN

NMAX: Output conversion high limit value
NMIN: Output conversion low limit value
MV: Manipulated variable (%)

MVN: Output conversion output value
HProcessing operation
O: Performed, X: Not performed

MAN, CMV O

AUT, CAS, CSV X

- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Operation constant (NMAX, NMIN) or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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14.6 Time Proportioning Output (M+P_DUTY)

M+P_DUTY

This function block performs input addition, variation rate & high/low limiter, reset windup, output ON time conversion, and

output conversion processing to an input value (AMV) and outputs the value as bits.

FBD/LD

—MVD

M+P_DUTY

MVB —

CASOUT |—
CASOUT T|—

Applicable tag type

BPI, IPD, PID, SPI, 2PID

Control mode

MAN AUT CAS CMV CSV
@) O @) O O
EBlock diagram

AMV=0

AUT, TRKF=1

CAS, o NOR,

MVD  |(%) CSV \._ n Variation Output OVR MVB
put | . | | Reset o Output
(AMV) O/‘_O f addition r.at(.e highflow wind-up > on tlmg || conversion _O/‘_’ L
TRKF=0 ! limiter conversion (Output in bit)
O ' A ' ' i O SIM

MAN, 1 . Voo

cmv : | P FALSE
: : [ MAN AUT,
' ' o CMV. CAS,
: | T , Ccsv
: : o : (%) |cAsouT
\ , , , 1 TRKF=1 »
T . . . —»O
i i i i &. (%) (Tracking) |CASOUT_T
| : : : Lo TRKF
' : : : i ! =0
E E | Disaple alarm detection E

{Tagdata | % :

: N A 4 v 1

TRKF (*) | MVP | MHA (*)| MLA (*)| DMLA (*) | MV

5 INH ALM E

| Secondary AUT, 1| SV (%) tracking

E loop-tag E:/II\A/IU E (When the secondary loop control mode is AUT/MAN/CMV)

PoSV(%) --@ O--t

E o

' CAS, !

! CsVv !

.........................

*
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Indicates bits item.
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Setting data

Hinput/output variable

Variable Description Recommended Type Data type

name range

MVD AMV (%) input -999999 to 999999 Input variable | REAL

MVB Bit ON/OFF duty output to a module TRUE, FALSE Output BOOL
variable

CASOUT Cascade output 0 to 100[%] Output REAL
variable

CASOUT_T Cascade output (With tracking) (Indirect address) 0 to 100[%] Output DWORD
variable

HPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

SEA_OTYPE*1 Hold processing selection when sensor error occurs 0: Comply with the 0 User INT

setting common to all
tags
1: Hold output

2: Continue operation

*1 This public variable was added in version 1.085P of the function block. If the version is lower than 1.085P, complies with the setting

common to all tags.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
[=5~ Page 812 Tag Data List

Processing. details

Hinput addition

A tentative manipulated value (T) is calculated from the input value (AMV).
(AMV is output from an FB (such as M+P_PID) before this FB every control cycle (CT).)

v
—_

v
—_-

AMV input (MVD)
A A
A i i | 1 1 | |AMV3 |
amv1 | : : : : : :
1 ] ] 7 N 1 1 1 ]
E : : J [ amvz : : :
MVP=T —
4 ! 1 1 . . . j j
' : : e : lamva
| amva amv2
i v . . . . . ‘v |
Execution cycle (AT)
«—>!
Control cycle (CT) N Control cycle (CT) - Control cycle (CT) -
T =AMV + MVP
MVP =T

AMV: Input value to input (MVD), MVP: MV internal operation value, T: Tentative manipulated value
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EVariation rate & high/low limiter
This function block checks the variation rate and high/low limits of the input value.
* Variation rate limiter

Variation rate limiter

Variation rate limiter processing result Tentative MV value (T) / processing value
A
—
i | | i | | ! ' v DML
! Y S : ! ! . .
| Ly DML | :IDML : : ! Ly DML
Jow : ] S Jom f
- . 5 | :  vDML : : |
Execution cycle (AT): j j , , ' : : >t
! ! ! ! ! !
P Control cycle (CT) N Control cycle (CT) N Control cycle (CT)
Condition Variation rate limiter processing result Alarm (ALM)
Output variation rate limit (DMLA)
T - MV| < DML T FALSE (Reset)
T-MV >DML MV + DML TRUE (Detected)
T-MV <-DML MV - DML TRUE (Detected)

T: Tentative manipulated value, MV: Manipulated value, DML: Output variation rate high limit value

 High/low limiter

High/low limiter
processing value

High/low limiter processing result

Variation rate limiter processing value —\
A

—

...... Output high limit
(MH)

_——r -

PR R -

J ...... [ S SR P, —_— . [ e Output low limit
. ' \ I | > ¢ (ML)
Execution cycle (AT) ! ! !
>
Control cycle (CT) D Control cycle (CT) . Control cycle (CT) N
Condition High/low limiter processing Alarm (ALM)
result Output low limit (MLA) Output high limit (MHA)
Variation rate limiter processing result | MH FALSE (Reset) TRUE (Detected)
> MH
Variation rate limiter processing result | ML TRUE (Detected) FALSE (Reset)
<ML
ML < Variation rate limiter processing | Variation rate limiter processing value | FALSE (Reset) FALSE (Reset)
result < MH

MH: Output high limit value, ML: Output low limit value

HReset windup
As countermeasures against reset windup, this function block sets a manipulated value to the high/low limit value when the
manipulated value has exceeded the limit value, and quickly responds to a control target when deviation is inverted.

Condition Countermeasure processing against reset windup
- . : AT _ AT

Variation rate limiter processing result > MH and ED <1 MVP= s x(MH-T)+T
- . ; AT _ AT

Variation rate limiter processing result < ML and = <1 MVP= T x(ML-T)+T

MH: Output high limit value

ML: Output low limit value

MVP: MV internal operation value
AT: Execution cycle

T: Tentative manipulated value

Ti: Integral time

However, when Ti is 0, countermeasure processing against reset windup is not performed.
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HEOutput ON time conversion/output conversion
This function block outputs a duty manipulated value (MVB) to a manipulated value (MV).

Item Description

Duty manipulated value (MVB) ON time Duty manipulated value (MVB) ON time = ON time execution cycle count x AT
The ON time execution cycle count is defined as the following value with the first digit after the decimal point
rounded off.

(CTDUTYXMV)
ATx100

Duty manipulated value (MVB) OFF time Duty manipulated value (MVB) OFF time = OFF time execution cycle count x AT
The OFF time execution cycle count is defined as (number of executions in a control output cycle) - (execution
cycle count of ON time).

CTDUTY: Control output cycle, AT: Execution cycle, MV: Manipulated value (%)

[Ex]

Execution cycle: AT = 100ms, Control output cycle: CTDUTY = 1.0s, Manipulated value: MV = 30%

MV read MV read
Execution
cycle (AT)

dooms s s s
Control E E 1s E E 1s E
output cycle b . L . >
(CTDUTY) ! ! : | :
manipulated L ON ! L ON ! !_
variable (MV) 30%; ~ ON: 300ms | OFF: 700ms i, ON:300ms | OFF: 700ms o

L} L] L]

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the variation rate & high/low limiter processing.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DMLA,
MHA, or MLA of the alarm (ALM) will be detected.
* ERRI
* DMLI
* MHI
* MLI

Disable alarm detection by control mode selection In MAN or CMV mode, DMLA, MHA, and MLA of the alarm (ALM) are reset
and DMLA, MHA, or MLA will not be detected.

Disable alarm detection by loop stop processing == Page 211 Loop stop processing

EHold processing
This function block sets whether to hold M+P_DUTY outputs or not according to the set value in the hold processing selection
(SEA_OTYPE) when a sensor error (SEA) has occurred in M+P_IN, a tag access FB.

Condition Processing result

SEA_OTYPE =0 Comply with the setting common to all tags.*1
* "Yes" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; Outputs are held.
« "No" is selected for "Hold the output of M+P_OUT1, M+P_OUT2, M+P_DUTY"; The operation continues.

SEA_OTYPE =1 Set the individual operation for each tag. Outputs are held.

SEA_OTYPE =2 Set the individual operation for each tag. The operation continues.

*1  The setting common to all tags is set in the process control extended setting in the engineering tool.
O [Options] = [Convert] = [Process Control Extension Setting] = [I/O Control] = [Holding Processing]

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
» Outputs (MVB) are held.

» The control mode is automatically switched to MANUAL.

* When DMLA, MHA, or MLA of the alarm (ALM) has occurred, the DMLA, MHA, or MLA is reset.

* No alarm is detected in the variation rate & high/low limiter processing.
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HProcessing operation
O: Performed, X: Not performed

MAN, CMV X X X @) @) x 1

AUT, CAS, CSV 6] 6] 6] ¢ O 0"

*1  An alarm (ALM) whose corresponding bit is TRUE (detected) is reset, and the alarm will not be detected.
*2 An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

- Operation error

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (MVD) or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Control output cycle (CTDUTY) <0

The execution cycle (AT) setting is less than 0.

(Control output cycle (CTDUTY) + execution cycle (AT)) > 32767
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14.7 Pulse Integrator (M+P_PSUM)

When the integration start signal (RUN) is TRUE, this function block performs input value increment operation, integrated
value calculation, and output conversion processing to a count value (CIN) and outputs the result.

M+P_PSUM
—RUN  SUMOUT1|—
—|HOLD SUMOUT2|—
—|STPRS
—|RS_START
—cIN

PSUM, BC

EBlock diagram
M+P_PSUM
RUN e | SUMOUT1
" Summation value
HOLD (Integral part)
>® - SUMOUT2
STPRS " Summation value
>@ (Decimal part)
RS_START
CIN Input value Summation
»|incremental »| value > co;r:\’j::sion
(Count value) operaten operaten
E Tag data v !
: PV .
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214

Setting data
Hinput/output variable

Variable Description Recommended range Type Data type
name
RUN Integration start signal TRUE: Execute Input variable BOOL
FALSE: Stop
HOLD Integration pause signal TRUE: Execute Input variable BOOL
FALSE: Stop
STPRS Reset signal after integration pause TRUE: Execute Input variable BOOL
FALSE: Stop
RS_START | Start signal after integration reset TRUE: Execute Input variable BOOL
FALSE: Stop
CIN Count value Ring counter with the range of - Input variable DINT
2147483648 to 2147483647
(Pulse increment for each execution
should be 32767 or less.)
SUMOUT1 Integration value output (integral part) 0 to HILMT Output variable DINT
SUMOUT2 Integration value output (decimal part) 0 to 999 Output variable DINT
EPublic variable (operation constant)
Variable Description Recommended range Initial value Set by Data type
name
W_ Weight per pulse 1 to 999 1 User INT
u_ Unit Conversion Constant 1,10, 100, 1000 1 User INT
HILMT High Limit Value of Integration 110 2147483647 2147483647 User DINT
SUMPTN Integration Pattern 0: When an integrated value 0 User INT
exceeds the integration high limit,
the value is cleared to 0.
1: When an integrated value
exceeds the integration high limit,
the high limit value is held.
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

=" Page 812 Tag Data List

Processing details

Hinput condition

When the input variable RUN is TRUE, this function block performs integration processing to the input (CIN) and outputs the

result.

When the input variable HOLD is TRUE, this function block holds integration processing to the input (CIN).

When the input variable STPRS is TRUE, this function block stops integration processing and resets the integrated value.
When the input variable RS_START is TRUE, this function block resets integration processing and then restarts the

integration processing.

Hinput value increment operation
The following processing is performed for the input value (CIN).

Integration start signal (RUN)

Integration pause signal (HOLD)

Input value increment operation
processing result (T1)

FALSE FALSE —
FALSE TRUE —
TRUE FALSE CIN - CIN,,_4
TRUE TRUE —

CIN: Count value, CIN,_q: Last count value, T1: Input value increment operation processing result
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14.7 Pulse Integrator (M+P_PSUM)



Hintegrated value calculation
This function block performs the following processing to the input value increment calculated by input value increment
operation processing.

FALSE FALSE T2=0,T3=0
FALSE TRUE T2=0,T3=0
TRUE FALSE T4 = Quotient of {(T1 x W_)/U_} (integral part)

T5 = Remainder of {(T1 x W_)/U_} (decimal part)
T2 = Quotient of PV + T4 + [{(SUM2 + T5)/U_}]
(integral part)

T3 = Remainder of {(SUM2 + T5)/U_} (decimal
part)

TRUE TRUE T2 =PV, T3 = SUM2

T1: Input value increment operation processing result
T2: Integrated value (integral part)

T3: Integrated value (decimal part)

T4: Integrated value increment (integral part)

T5: Integrated value increment (decimal part)

W_: Weight per pulse

U_: Unit conversion constant

PV: Integrated value (integral part)

SUM2: Integrated value (decimal part)

EOutput conversion
This function block performs the following processing to the integrated value calculated by integrated value calculation

processing.

0 T2 > HILMT SUMOUT1 =T2 - HILMT -1 | SUMOUT2 = T3 PV =T2 - HILMT -1 SUM2 =T3
Others SUMOUT1 =T2 SUMOUT2 =T3 PV =T2 SUM2 =T3

1 T2 > HILMT SUMOUT1 = HILMT SUMOUT2=0 PV = HILMT SUM2 =0
Others SUMOUT1 =T2 SUMOUT2=T3 PV =T2 SUM2 =T3

T2: Integrated value (integral part)

T3: Integrated value (decimal part)

PV: Integrated value (integral part)

SUM2: Integrated value (decimal part)
SUMOUT1: Integrated value output (integral part)
SUMOUT?2: Integrated value output (decimal part)

HProcessing operation
The processing operation is not changed by the control mode.

- Operation error

3400H An invalid operation (such as division by zero) is performed.
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14.8 Batch Counter (M+P_BC)

This function block compares the input (CIN) with the estimated value 1 and estimated value 2, and outputs a completion
signal when the input reaches an estimated value.

At this time, this function block performs the high limit check, variation rate check, and output conversion processing to the
input (CIN).

M+P_BC
—CIN COMP1{—
COMP2|—

EBlock diagram
M+P_BC
CIN .| High limit Variation Output . [COMP1
> —P - >
(Count value) check rate check conversion (Output in bit)
| | A 4
| | P _(comp2
i i ; ! (Output in bit)
Disable alarm detection ; ;
! Tag data v v : : :
i PHA(*) DPPA(*) | SV1 | | Sv2 | :
! ALM ALM ;
* Indicates bits item.
Hinput/output variable
CIN Count value 0 to 99999999 Input variable DINT
COMP1 Setting value 1 (SV1) completed output TRUE: ON Output variable BOOL
FALSE: OFF
COMP2 Setting value 2 (SV2) completed output TRUE: ON Output variable BOOL
FALSE: OFF
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
[~ Page 863 BC
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EHigh limit check
This function block performs the high limit check to the input (CIN).

CIN>PH_ TRUE (Detected)
Others FALSE (Reset)

CIN: Count value, PH_: PV high limit alarm value

EVariation rate check
During the variation rate alarm check time (CTIM), this function block compares input changes with the variation rate alarm
value (DPL) every execution cycle AT and checks variation rate alarms.

v

Input »
< CTIM

CTIM >

DPPA

»
»

In the example above, the variation rate b, c, d, e relative to Xn is checked and alarm output is exported.
b: Xn+1-Xn

c: Xn+2-Xn (DPPA occurrence)

d: Xn+3-Xn (DPPA occurrence)

e: Xn+4-Xn (DPPA occurrence)

(Xn + m) - Xn>DPL TRUE (Detected)
Others FALSE (Reset)

DPL: Variation rate alarm value (%)
m: Variation rate monitoring counter

_CTIM
AT

AT: Execution cycle
CTIM: Variation rate alarm check time
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EOutput conversion
This function block performs output conversion processing.

CIN
A Input value
SV2 /_//
SV1 . :
>t

COMP1 | Setting value 1 (SV1) completed output ‘

COMP2 | Setting value 2 (SV2) completted output
CIN<O FALSE FALSE
0<CIN<8SV1 FALSE —

CIN > SV1 TRUE —
0<CIN<8V2 — FALSE
CIN > 8V2 — TRUE

CIN: Count value

SV1: Estimated value 1

SV2: Estimated value 2

COMP1: Setting value 1 (SV1) completed output value
COMP2: Setting value 2 (SV2) completed output value

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the high limit check and variation rate check.

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no PHA or
DPPA of the alarm (ALM) will be detected.
* ERRI
* PHI
- DPPI

HProcessing operation
O: Performed, X: Not performed

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (CIN) or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H Variation rate alarm check time (CTIM) <0

The execution cycle (AT) setting is less than 0.

(Variation rate alarm check time (CTIM) + execution cycle (AT)) > 32767
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14.9 Manual Setter (M+P_MSET )

This function block performs SV variation rate & high/low limiter processing, sets the result as the set value (current) (SVC) of
tag data, and outputs the value (SVC).

M+P_MSET_
—PvP SVN|—
—|cAsIN CASOUT|—

CASOUT T

O O @] — O
EBlock diagram
M+P_MSET_
PVP (%) Y Deviation
'\\:/ check

Inverse

engineering

value conversion

CASIN | (%) Engineering SV variation E SVN

»| value rate high/low >
conversion limiter (SVC output)
I
- Inverse (%) |CASOUT
Disable alarm @ ————————P»| engineering >
detection 1 value conversion
o T Lo ; (Tracking) (%) |CASOUT_T
L [ P T T — L S
Ly v v v DVLAC) | ;
! . . . SV value SV value !
' SVHA(*) SVLA(*) DSVLA(*) | (target) | | (current) ALM | MV | .
E ALM2 Tag data E

* Indicates bits item.

Hinput/output variable

PVP PV input 0 to 100[%] Input variable REAL
CASIN Cascade SV input 0 to 100[%] Input variable REAL
SVN Output to a module -999999 to 999999 Output variable REAL
CASOUT Cascade SV output 0 to 100[%] Output variable REAL
CASOUT_T Cascade SV output (With tracking) (Indirect address) 0 to 100[%] Output variable DWORD
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EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL

PN Reverse action and direct action 0: Reverse action 0 User INT
1: Direct action

SVPTN_BO Setting Value (SV) Used™! TRUE: Not used TRUE User BOOL
FALSE: Used

SVLMT_EN SV High/Low Limiter TRUE: Execute FALSE User BOOL
FALSE: Not execute

*1  When SVPTN_BO is TRUE, CASIN inputs cannot be used even though the mode is changed to the CAS mode.
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
[~ Page 857 SWM
Processing details

EDeviation check
* This function block performs deviation check processing.

A

oVt / ____________ N~ -~ * _.DvLs
° / ! | \ / >t

DL . : + DVLS

DVLA DVLA DVLA DVLA

occur reset occur reset o
Condition Alarm (ALM)

Large deviation (DVLA)

DVL < |DV| TRUE (Detected)
|DV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)

« Deviation (DV) for direct/reverse action is calculated as follows.

Condition Deviation (DV)
Direct action (PN = 1) DV (%) = PVP (%) - SVC (%)
Reverse action (PN = 0) DV (%) = SVC (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

SVC(%)= ioax(SVC-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SVC: Setting value (current)

BEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.
SV = (RH - RL)/100 x Setting value (%) from primary loop + RL

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value
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BSV variation rate & high/low limiter
This function block checks the variation rate and high/low limits to the set value every control cycle (CT).

* Variation rate limiter

The SV variation rate high limit value input in percentage is converted into an engineering value, and the processing will be
performed.

DSVL — DSVLT (DSVL: SV variation rate high limit value, DSVLT: SV variation rate high limit value converted into an
engineering value)

Condition Variation rate limiter result Alarm 2 (ALM2) SV variation rate limit
alarm (DSVLA)

ISV - SVC| < DSVLT Y FALSE (Reset)

SV - SVC > DSVLT SVC + DSVLT TRUE (Detected)

SV - SVC <-DSVLT SVC - DSVLT TRUE (Detected)

SV: Setting value (target), SVC: Setting value (current)

If DSVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, DSVLA will be FALSE.
« High/low limiter

When SVLMT_EN is TRUE

Condition

High/low limiter result

Alarm 2 (ALM2)

SV low limit (SVLA)

SV high limit (SVHA)

Variation rate limiter result > SH

SH

FALSE (Reset)

TRUE (Detected)

Variation rate limiter result < SL

SL

TRUE (Detected)

FALSE (Reset)

SL < Variation rate limiter result < SH

Variation rate limiter result

FALSE (Reset)

FALSE (Reset)

If SVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVLA will be FALSE.
If SVHI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVHA will be FALSE.
The high/low limiter result is stored in SVC (setting value (current)).

When SVLMT_EN is FALSE

The variation rate limiter result is stored in SVC (set value (current)).

EEngineering value inverse conversion
This function block converts the setting value (SV) of an engineering value into a manipulated value in percentage (%).

MV(%) = 100/(RH - RL) x (SV - RL)
RH: Engineering value high limit

RL: Engineering value low limit

SV: Setting value

MV: Manipulated variable

HTracking processing
When tracking is requested by a subsequent FB through CASOUT _T, this function block converts the value written to the MV

into an engineering value and performs tracking to SV and SVC.

HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this

function block performs the following processing.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset. When DSVLA, SVLA, or SVHA of the alarm 2 (ALM2) has
occurred, the DSVLA, SVLA, or SVHA is reset.

* No alarm is detected in the deviation check or SV variation rate & high/low limiter processing.
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HProcessing operation
O: Performed, X: Not performed

MAN, AUT

O X o*z o"3

CAS, CSV

6] 6] 0" 6]

*1 The processing of this tag access FB is performed every control cycle (CT).
*2  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*3 In the MAN mode, SV variation rate limiter processing is not performed.

- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H Operation result of input data, operation constants, tag data, or inside of function blocks is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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15 LooP CONTROL OPERATION

The following FBs perform loop control processing including ratio control, various PID controls, two-position (on/off) control,
three-position (on/off) control, program setter, and loop selector.

Pointp

To set initial values of public variables of the tag access FB arranged on a user-defined tag FB in "FB
Property" of the engineering tool, refer to the following.
L1 GX Works3 Operating Manual

15.1 Ratio Control (Enable Tracking for primary loop)
(M+P_R_T)

M+P_R_T
This FB controls two sets of control amount at a constant ratio and outputs the result (AMV). The primary loop can be tracked.
FBD/LD

M+P R T
—{pvpP MVP|—
—{CASIN_T

Applicable tag type
R

Control mode

MAN AUT CAS cmv Ccsv
O O ©} O O

EBlock diagram

M+P_R_T
Pve ) | Ratio ) | mvp
"1 operation r
Variation
rate limiter MAN,
CASIN_T | (%) |Engineering AUT,
» value —0 CMV | Inverse Tracki
(Tracking) conversion CAS O—./O engineering Lyl (rrei]r(;alingloo)
Tracking enabled value conversion P ry loop

(Operation constant TRK=1)

Tag data
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Setting data
Hinput/output variable

Variable Description Recommended Type Data type

name range

PVP PV input (unit: %) 0 to 100[%] Input variable REAL

CASIN_T Cascade SV input (unit: %) (With tracking) (Indirect 0 to 100[%] Input variable DWORD

address)
MVP MV output (unit: %) -999999 to 999999[%] Output variable REAL
EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

TRK Tracking flag'1 0: Not executed 0 User INT
1: Executed

SVPTN_BO Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used

SVPTN_B1 Setting value (SV) pattern TRUE: Not primary MV TRUE User BOOL
FALSE: Primary MV

*1  When 1 (tracking is executed) is set to the tracking flag, connect CASOUT_T of the primary loop with the input variable CASIN_T.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

=" Page 845 R

Processing details

EEngineering value conversion

This function block performs engineering value conversion processing.

RMAX-RMIN
100
SPR: Setting value (%)
RMIN: Ratio low limit (%)
RMAX: Ratio high limit (%)
CASIN: Setting value (%) from primary loop

SPR= xCASIN+RMIN

MVariation rate limiter

This function block performs variation rate limiter processing.

Condition Variation rate limiter processing result (Rn)
(SPR - Rn) > DR Rn =Rn-1+ DR

SPR - Rn) <DR Rn=Rn-1-DR

(

SPR-Rn| <DR Rn = SPR

|

SPR: Setting value (%)

DR: Variation rate limit value (%)

Rn: Ratio current value (%)

Rn-1: Last value of ratio current value

15 LOOP CONTROL OPERATION
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HERatio calculation

This function block performs ratio calculation processing.

SPR, a :
Rn !

R
'
'
'
'
'
'
'
'

Setting value (SPR)

Current ratio (Rn)

3
i DR: Variation rate
v limit (DR)

F--pmmmmmmm--

Control cycle

Control cycle | Control cycle | Control cycle | Control cycle | Control cycle

Control cycle

(CT) (CT) (CT) (CT) (CT) (CT) (CT)
< >« >< >« >< >e >« q
. . o/\= _ Rn-RMIN
Ratio operation value (MVP)(%) “RMAX-RMIN xPVP+BIAS

Rn: Ratio current value (%)
RMIN: Ratio low limit (%)
RMAX: Ratio high limit (%)
PVP: PV input value (%)
BIAS: Bias

Hinverse engineering value conversion
This function block performs inverse engineering value conversion processing when the tracking flag (TRK) is 1.

SPR-RMIN
RMAX-RMIN

SV: Tracking data (%) for primary loop
SPR: Setting value (%)

RMIN: Ratio low limit (%)

RMAX: Ratio high limit (%)

SV(%)= x100(%)

HTracking processing

The following table shows whether tracking processing to the input variable CASIN_T is performed or not.

Condition

Result

Tracking flag (TRK)

Setting value (SV) used (SVPTN_BO0)

1

FALSE

The input variable CASIN_T is tracked.

TRUE

The input variable CASIN_T is not tracked.

0

FALSE or TRUE

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.

* Outputs (MVP) are held.

» The control mode is automatically switched to MANUAL.

HProcessing operation
O: Performed, X: Not performed

Control mode Processing operation

Ratio calculation Variation rate limiter Engineering value Tracking
conversion
MAN, CMV e} ¢} x o
AUT, CAS, CSV O O @) X

*1 Tracking is performed when the tracking flag (TRK) is 1.
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- Operation error

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVP) or operation constant (TRK, SVPTN_BO, SVPTN_B1) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.
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15.2 Ratio Control (Disable Tracking for primary loop)
(M+P_R)

This FB controls two sets of control amount at a constant ratio and outputs the result (AMV).

M+P_R

—CASIN

EBlock diagram

M+P_R

PVP (%) .| Ratio (%)‘ MVP
"1 operation g

T

Variation
rate limiter
CASIN (%) |Engineering
»value —0
conversion CAS

Tag data

Hinput/output variable

PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN Cascade SV input (unit: %) 0 to 100[%] Input variable REAL
MVP MV output (unit: %) -999999 to 999999[%] Output variable REAL

HPublic variable (operation constant)

SVPTN_BO Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used
HTag data
For details on tag data that is read or written with this tag access FB, refer to the following.
5 Page 845 R
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Processing. details

BEngineering value conversion
This function block performs engineering value conversion processing.

spr= RMAXEMIN xcASIN+RMIN

SPR: Setting value (%)

RMIN: Ratio low limit (%)

RMAX: Ratio high limit (%)

CASIN: Setting value (%) from primary loop

EVariation rate limiter
This function block performs variation rate limiter processing.

Condition Variation rate limiter processing result (Rn)
SPR - Rn)>DR Rn =Rn-1+ DR

(

SPR - Rn) <DR Rn=Rn-1-DR

(

ISPR - Rn| < DR Rn = SPR

SPR: Setting value (%)

DR: Variation rate limit value (%)

Rn: Ratio current value (%)

Rn-1: Last value of ratio current value

HRatio calculation
This function block performs ratio calculation processing.

Setting value (SPR)

Current ratio (Rn)
SPR, 4

3
i DR: Variation rate
v limit (DR)

R -

Control cycle | Control cycle | Control cycle | Control cycle | Control cycle | Control cycle | Control cycle
(CT) (CT) (CT) (CT) (CT) (CT) (CT)

< » »le »ld
< Ll L g

»ld »le » »
< < Ll »|

Ratio operation value (MVP)(%)= % xPVP+BIAS

Rn: Ratio current value (%)
RMIN: Ratio low limit (%)
RMAX: Ratio high limit (%)
PVP: PV input value (%)
BIAS: Bias
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HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
* Outputs (MVP) are held.

» The control mode is automatically switched to MANUAL.

EProcessing operation
O: Performed, X: Not performed

MAN, CMV O O X
AUT, CAS, CsV O O O
- Operation error

3402H Input data (PVP) or operation constant (SVPTN_BO) is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.
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15.3 Velocity Type PID Control (Enable Tracking for
primary loop) (M+P_PID_T)

M+P_PID_T

This FB performs PID operations using process variable differential, inexact differential, and velocity type, and outputs the
result (AMV). The primary loop can be tracked.

FBD/LD

M+P_PID_T
—pvpP MVD|—
—{CASIN_T

Applicable tag type

PID

Control mode

MAN AUT CAS cmv Ccsv

@) O ©) O O

EBlock diagram

M+P_PID_T
NOR,
SIMm,
PVP (%) OvR N (%) | MVD
° N Deviation PID °)
& O "/ check operation (aMv)
T AT MAN [ T .
uto tuning .
O (AT1) l j
: O ) Trgckmg
Tracking enabled ' MAN, | (primary loop)
Operation constant ! AUT
NOR, (Oper : ; AT
SIMm, TRK=1) | cmvV
CASIN_T| (%) OVR Engineering Inverse :
— @ O—Pvalue —O\._ engineering Inhibitinl alarm
(Tracking) o conversion |CAS value conversion MAN
AT i
| Tagdata | | v :
: DVLA(*) ,
: SV ,
. ALM .
* Indicates bits item.
Setting data
Hinput/output variable
Variable Description Recommended Type Data type
name range
PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN_T Cascade SV input (unit: %) (With tracking) (Indirect address) | 0 to 100[%] Input variable DWORD
MVD AMV output (unit: %) -999999 to 999999[%] Output variable REAL
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EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type
name range
MTD Derivative Gain 0 to 9999 8.0 User REAL
DVLS Large Deviation Alarm Hysteresis 0 to 100 2.0 User REAL
PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
TRK Tracking Flag'1 0: Not executed 0 User INT
1: Executed
SVPTN_BO | Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used
SVPTN_B1 Setting value (SV) pattern TRUE: Not primary MV TRUE User BOOL

FALSE: Primary MV

*1  When 1 (tracking is executed) is set to the tracking flag, connect CASOUT_T of the primary loop with the input variable CASIN_T.
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
(=5~ Page 813 PID

Processing details

EDeviation check
This function block performs deviation check processing.

pv. %

_| _.DVLS

I
:

...... . \/

/
p """"*'DVLS
f

-DVL :
' i
DVLA DVLA DVLA DVLA
occur reset occur reset N
Condition Alarm (ALM)
Large deviation (DVLA)
DVL < [DV| TRUE (Detected)
|DV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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HPID operation
» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL
K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition Output gain (K)
« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1
DV’ (Positive)
A
< »
DV (Negative) 0 DV (Positive)
v
DV’(Negative)
« K value to the deviation (DV) of when the gap width (GW) is greater than 0 When |DV| < GW K=GG
DV’ (Positive) When |DV| > GW (1-GG)xGW
K=1- A1722)70W
A |DV|
; i GG=1.0
E Y ,G6G=05
: g / GG=0.0
< . 0 : >
DV (Negative) / : DV (Positive)
L GW | Gw !
h ',,' >
DV’(Negative)
DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain
* Deviation for PID operation (DV') is calculated as follows.
Condition Deviation for PID operation (DV')
DV < -GW DV' = «(GG x GW) + (DV + GW)
IDV| < GW DV'= GG x DV
DV > GW DV' = GG x GW + (DV - GW)

DV": Deviation for PID operation (%)
DV: Deviation (%)
GW: Gap width (%)

GG: Gap gain

+ Deviation (DV) for direct/reverse action is calculated as follows.

Condition Deviation (DV)

Direct action (PN = 1) DV (%) = PVP (%) - SV (%)
Reverse action (PN = 0) DV (%) = SV (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

100
RH-RL

SV(%)= x(SV-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value
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* PID operations are conducted as follows.

Item Direct action Reverse action
Deviation (DVn) DVn = PVn - SVn DVn = SVn - PVn
Output variation (AMV) cT
AMV =Kp x { (DV,, - DV, ) + ?xDV +B,}
; : Proporhonal _T— Derivative
Gain (imperfect derivative)

WProportional term
AMV = Kp x (DVn - DVn-1)
Hintegral term

AMV=KpX%XDVn

WDerivative term

The following shows a proportional term, integral term, and derivative term of AMV.

AMV = Kp x Bn
Bn

B,=B, ,+ —MdxTd B,=B, ;+ —MAxTd__

MdxCT+Td MdxCT+Td
CTxB,,. CTxB,,.
{(PVy-2PV, 1 +PV, ) ——1 {(-(PV-2PV, 1 #PV, ) — 1y
Td Td

Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

The integral term and derivative term are as follows under the following conditions.

Item Condition

Processing

Derivative | When Td =0

term When the control mode is MAN

When the control mode is CMV

Integral When Ti=0

term When either of MH or ML error has occurred, MVP > MH and the
following expression is satisfied
%XDVmO

following expression is satisfied

%XDVH<O

When either of MH or ML error has occurred, MVP < ML and the

0

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.

PID operations of this tag access FB are performed every control cycle (CT) (AMV output).

In other execution cycles (AT), the last value is held (AMV = 0).

HEEngineering value conversion

This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
100

Sv= x Setting value (%) from the primary loop + RL

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value
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Hinverse engineering value conversion
This function block converts the setting value (SV) of an engineering value into a setting value (SV) in percentage (%).

100
SV(%)= RA-RL x(SV-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

ETracking processing
The following table shows whether tracking processing to the input variable CASIN_T is performed or not.

Condition Result

Tracking Flag (TRK) Setting Value (SV) Used (SVPTN_BO0)

1 FALSE The input variable CASIN_T is tracked.
TRUE The input variable CASIN_T is not tracked.

0 FALSE or TRUE

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the deviation check.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DVLA of
the alarm (ALM) will be detected.
* ERRI
+ DVLI

Disable alarm detection by loop stop processing =5~ Page 234 Loop stop processing

HAuto tuning (AT1)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),

and derivative time (Td) for PID operations. (==~ Page 916 Auto tuning)

« Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (TD) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values.

* Auto tuning can be performed only in the MANUAL mode.

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset.

* No alarm is detected in the deviation check.

HProcessing operation
O: Performed, X: Not performed

Control mode Processing operation
Deviation PID operation | Engineering Inverse Tracking Alarm Auto tuning
check value engineering
conversion value
conversion
MAN, CMV, AUT @) ) x ¢} o o o3
CAS, CSV o) @) @) @) X 0" x

*1  Tracking is performed when the tracking flag (TRK) is 1.
*2 An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*3  Auto tuning can be performed only in the MANUAL mode.
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Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVP), operation constant (MTD, DVLS, PN, TRK, SVPTN_BO, SVPTN_B1), or tag data is a subnormal number or NaN (not a
number).

3403H An overflow has occurred.

3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.

The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.
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15.4 Velocity Type PID Control (Disable Tracking for
primary loop) (M+P_PID)

This FB performs PID operations using process variable differential, inexact differential, and velocity type, and outputs the
result (AMV).

M+P_PID
—PVP MVD|—
—ICASIN

O O O O O

EBlock diagram

M+P_PID

PVP | (%) o N\ Deviation PID (%) | MVD

o o - b
\

peratl (AMV)
~ Auto tunir g

NOR,
SIM,

CASIN | (%) OVR Engineering Inverse
_—.\O—bvalue -O\._ engineering

. I . Disable alarm
o conversion [CAS value conversion detection MAN

AT H

N

AT

Tag data v

E DVLA(¥) '
| sv i
! ALM !

*

Indicates bits item.

Hinput/output variable

PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN Cascade SV input (unit: %) 0 to 100[%] Input variable REAL
MVD A MV output (unit: %) -999999 to 999999[%] Output variable REAL
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EPublic variable (operation constant)

MTD Derivative Gain 0 to 9999 8.0 User REAL
DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL
PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
SVPTN_BO | Setting Value (SV) Used TRUE: Not used TRUE User BOOL
FALSE: Used
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
[~ Page 813 PID

EDeviation check
This function block performs deviation check processing.

ovL 4 N

S /
DVL Z""": """""" E'"""N """"""""""" DVLS
e f

DVLA DVLA DVLA DVLA

occur reset occur reset R
DVL < |DV| TRUE (Detected)
|DV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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HPID operation
» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL
K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition Output gain (K)
« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1
DV’ (Positive)
A
< »
DV (Negative) 0 DV (Positive)
v
DV’(Negative)
« K value to the deviation (DV) of when the gap width (GW) is greater than 0 When |DV| < GW K=GG
DV’ (Positive) When |DV| > GW (1-GG)xGM
K=1- A 722)70W
A IDVl

| | GG=1.0

E /. ,GG=05

' / GG=0.0

< : 0 5 >

DV (Negative) / H DV (Positive)

L GW | GW !

- ',,' >

DV’(Negative)

DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain
« Deviation for PID operation (DV') is calculated as follows.
Condition Deviation for PID operation (DV’)
DV < -GW DV' = <(GG x GW) + (DV + GW)
|DV| < GW DV'=GG x DV
DV > GW DV' = GG x GW + (DV - GW)

DV': Deviation for PID operation (%)
DV: Deviation (%)

GW: Gap width (%)

GG: Gap gain

« Deviation (DV) for direct/reverse action is calculated as follows.

Condition Deviation (DV)
Direct action (PN = 1) DV (%) = PVP (%) - SV (%)
Reverse action (PN = 0) DV (%) = SV (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

100
RH-RL

SV(%)= *(SV-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value
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* PID operations are conducted as follows.

Item Direct action Reverse action
Deviation (DVn) DVn = PVn - SVn DVn = SVn - PVn
Output variation (AMV) cT
AMV =Kp x { (DV,, - DV, ) + ?xDV +B,}
; : Proporhonal _T— Derivative
Gain Integral  (imperfect derivative)

The following shows a proportional term, integral term, and derivative term of AMV.
HProportional term
AMV = Kp x (DVn - DVn-1)
Hintegral term
CT

AMV=Kpx~=-xDVn

EDerivative term

AMV = Kp x Bn
Bn

B,=B, + MdxTd B.=B, , MdxTd

MdxCT+Td MdxCT+Td
CTxB,. CTxB,.
{(PV-2PV,1+PV, ) —— 1 {((PV-2PV 4 +PV, )~y
Td Td

Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | When Td = 0 Bn=0
term

When the control mode is MAN

When the control mode is CMV

Integral WhenTi=0

CcT
term When either of MH or ML error has occurred, MVP > MH and the i XDVn=0
following expression is satisfied
%XDVn>O

When either of MH or ML error has occurred, MVP < ML and the
following expression is satisfied
C

?-irXDVn<O

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PID operations of this tag access FB are performed every control cycle (CT) (AMV output).
In other execution cycles (AT), the last value is held (AMV = 0).
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EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
700 % Setting value (%) from the primary loop + RL

Sv=
RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

Hinverse engineering value conversion
This function block converts the setting value (SV) of an engineering value into a setting value (SV) in percentage (%).

SV(%)= % x(SV-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the deviation check.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DVLA of
the alarm (ALM) will be detected.
* ERRI
« DVLI

Disable alarm detection by loop stop processing =5~ Page 240 Loop stop processing

EAuto tuning (AT1)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),

and derivative time (Td) for PID operations. (<5~ Page 916 Auto tuning)

« Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (TD) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values.

* Auto tuning can be performed only in the MANUAL mode.

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset.

* No alarm is detected in the deviation check.

HProcessing operation
O: Performed, X: Not performed

Control mode Processing operation
Deviation check | PID operation Engineering Inverse Alarm Auto tuning
value engineering
conversion value
conversion
MAN, CMV, AUT ¢} e) x o o 07
CAS, CSV o) o) o) @) o X

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*2  Auto tuning can be performed only in the MANUAL mode.
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Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVP), operation constant (MTD, DVLS, PN, SVPTN_BO), or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.

The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.
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15.5 2-degree-of-freedom PID Control (Enable Tracking

for primary loop) (M+P_2PID_T)

M+P_2PID_T

This FB optimizes the responsive performance (tracking performance) in a setting value change and control performance to a

disturbance, and outputs the result (AMV). The primary loop can be tracked.

FBD/LD

M+P_2PID_T
—{pVP MVD|—
—[CASIN_T

Applicable tag type

2PID

Control mode

MAN AUT CAS CMV CSV
O O @) O O
EBlock diagram
M+P_2PID_T
NOR,
SIM,
PVP (0/ ) OVR 2-degree- (o/ ) MVD
b .
o ;f_\ E:géaknon of-freedom ’ »>
U PID operation (AMV)
AT MAN , .
Auto tuning .
O (AT1) }
./O . Tracking
Tracking valid E MAN, (primary loop)
NOR, (operation constant E AUT, AT
SIM, TRK=1) ; CcCMV
CASIN_T| (%) OVR Engineering Inverse :
— O—p|value FO engineering Disable alarm
(Tracking) o conversion |CAS value conversion MAN
AT ,
| Tagdata | |  —Y— Ty :
1 DVLA (*) H
5 sV :
' ALM '
* Indicates bits item.
Setting data
Hinput/output variable
Variable | Description Recommended Type Data type
name range
PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN_T Cascade SV input (unit: %) (With tracking) (Indirect address) 0 to 100[%] Input variable DWORD
MVD AMV output (unit: %) -999999 to 999999[%] Output variable REAL
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EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type
name range
MTD Derivative Gain 0 to 9999 8.0 User REAL
DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL
PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
TRK Tracking Flag*1 0: Not executed 0 User INT
1: Executed
SVPTN_BO | Setting Value (SV) Used TRUE: Not used TRUE User BOOL
FALSE: Used
SVPTN_B1 | Setting Value (SV) Pattern TRUE: Not primary MV TRUE User BOOL

FALSE: Primary MV

*1  When 1 (tracking is executed) is set to the tracking flag, connect CASOUT_T of the primary loop with the input variable CASIN_T.
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
=5~ Page 818 2PID

Processing details

EDeviation check
This function block performs deviation check processing.

pv. %

_| _.DVLS

I
:

...... . \/

/
p """"*'DVLS
f

-DVL 0
1 1
DVLA DVLA DVLA DVLA
occur reset occur reset N
Condition Alarm (ALM)
Large deviation (DVLA)
DVL < |DV| TRUE (Detected)
IDV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)

ETwo-degree-of-freedom PID operation

» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL
K: Output gain, PROPORTIONAL: Gain
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+ Output gain (K) is calculated as follows.

Condition Output gain (K)
« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1
DV’ (Positive)
A
DV (Negative) 0 DV (Positive)
v
DV’(Negative)
« K value to the deviation (DV) of when the gap width (GW) is greater than 0 When |DV| < GW K=GG
DV’ (Positive) When |DV| > GW (1-GGXGW
K=1- A22)7900
A |DV|
i GG=1.0
Y ,G6G=05

GG=0.0

»
»

DV (Positive)

<
<

DV (Negative)

-GW GW

d—b"(—h

DV’(Negative)

DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain
* Deviation for PID operation (DV') is calculated as follows.

Condition Deviation for PID operation (DV')
DV < -GW DV' = <(GG x GW) + (DV + GW)

DV < GW DV'=GG x DV

DV > GW DV' = GG x GW + (DV - GW)

DV': Deviation for PID operation (%)
DV: Deviation (%)

GW: Gap width (%)

GG: Gap gain

« Deviation (DV) for direct/reverse action is calculated as follows.

Condition

Deviation (DV)

Direct action (PN = 1)

DV (%) = PVP (%) - SV (%)

Reverse action (PN = 0)

DV (%) = SV (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)
100

%)= ————— o
SV(%) RH—RLX(SV RL)
RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value
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* PID operations are conducted as follows.

Item Direct action

Reverse action

Deviation (DVn) DVn = PVn - SVn

DVn = SVn - PVn

Output variation (AMV)
AMV =Kp x { (1-a) x (DV, - DV,

CT

1)+ = XDV,

-‘—Galn :Proportlonal : Integral

+(1'B)xBn+aan+Ban}

Derivative

Feed forward compensation

Bn

MdxTd CTXBn_1
B,=B,. 1t ————— *{(DV,-2DV,4+DV, 5)- ———
n~“n-1 MdxCT+Td {( n n-1 n-2) Td }

Dn

D,=D, + —wdxTd__ D, =D, ,+ —Md~Td

MdxCT+Td MdxCT+Td
{(PV-2PV 4+PV, 5)- LDt } {-(PV,-2PV, +PV,,)- LT0ns. )
Td Td

Cn Cn =PVn - PVn-1 Cn =-(PVn - PVn-1)
Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

DVn-2: Deviation value before the last value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

o: Two-degree-of-freedom parameter (feedforward proportional)
B: Two-degree-of-freedom parameter (feedforward differential)

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | When Td =0 Bn=0
term When the control mode is MAN
When the control mode is CMV
Integral When Ti=0
term When either of MH or ML error has occurred, MVP > MH and the % *DV;=0

following expression is satisfied

%XDVWO

When either of MH or ML error has occurred, MVP < ML and the
following expression is satisfied
CT

?XDVI’KO

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PID operations of this tag access FB are performed every control cycle (CT) (AMV output).
In other execution cycles (AT), the last value is held (AMV = 0).

15.5 2-degree-of-freedom PID Control (Enable Tracking for primary loop) (M+P_2PID_T)
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EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
700 % Setting value (%) from the primary loop + RL

SvV=
RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

Hinverse engineering value conversion
This function block converts the setting value (SV) of an engineering value into a setting value (SV) in percentage (%).
SV(%)= % x(SV-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

ETracking processing
The following table shows whether tracking processing to the input variable CASIN_T is performed or not.

Condition Result

Tracking Flag (TRK) Setting Value (SV) Used (SVPTN_BO0)

1 FALSE The input variable CASIN_T is tracked.
TRUE The input variable CASIN_T is not tracked.

0 FALSE or TRUE

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the deviation check.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DVLA of
the alarm (ALM) will be detected.
* ERRI
» DVLI

Disable alarm detection by loop stop processing =5~ Page 246 Loop stop processing

EAuto tuning (AT1)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),

and derivative time (Td) for PID operations. (=5~ Page 916 Auto tuning)

« Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (TD) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values.

* Auto tuning can be performed only in the MANUAL mode.

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset.

* No alarm is detected in the deviation check.
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HProcessing operation
O: Performed, X: Not performed

MAN, CMV, AUT

O O X O o 07 o

CAS, CSV

O @) O O x 0" X

*1  Tracking is performed when the tracking flag (TRK) is 1.
*2  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*3  Auto tuning can be performed only in the MANUAL mode.

- Operation error

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVP), operation constant (MTD, DVLS, PN, TRK, SVPTN_BO, SVPTN_B1), or tag data is a subnormal number or NaN (not a
number).

3403H An overflow has occurred.

3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.

The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.
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15.6 2-degree-of-freedom PID Control (Disable Tracking
for primary loop) (M+P_2PID)

M+P_2PID

This FB optimizes the responsive performance (tracking performance) in a setting value change and control performance to a

disturbance, and outputs the result (AMV).

FBD/LD

M+P_2PID
—{pvP MVD—
—{CASIN

Applicable tag type

2PID

Control mode

MAN AUT CAS CMVv csv
@) O @) O O
EBlock diagram
M+P_2PID
NOR,
SIM,
PVP (%) OVR 2-degree- (%) MVD
A L
®._ O #m Eﬁ;’éﬁ“on of-freedom °
k“/ PID operation (AMV)
(i AT MAN [T .
uto tuning i
O (AT1) |
NOR, E AT
SIM, :
CASIN | (%) OVR Engineering Inverse :
—— @ O—P|value engineering Disablé alarm
o conversion value conversion MAN
AT ,
| Tagdata | | = — g :
E DVLA() :
: sV i
! ALM !
* Indicates bits item.
Setting data
Hinput/output variable
Variable | Description Recommended Type Data type
name range
PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN Cascade SV input (unit: %) 0 to 100[%] Input variable REAL
MVD A MV output (unit: %) -999999 to 999999[%] Output variable REAL
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EPublic variable (operation constant)

MTD Derivative Gain 0 to 9999 8.0 User REAL
DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL
PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
SVPTN_BO | Setting Value (SV) Used TRUE: Not used TRUE User BOOL
FALSE: Used
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
==~ Page 818 2PID

EDeviation check
This function block performs deviation check processing.

ovL 4 N

S /
DVL Z""": """""" E'"""N """"""""""" DVLS
e f

: 1
[l \/ [
1 ' 1
' H '
1 1 1
DVLA DVLA DVLA DVLA
occur reset occur reset R
DVL < |DV| TRUE (Detected)
|DV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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ETwo-degree-of-freedom PID operation
» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL
K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition Output gain (K)
« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1
DV’ (Positive)
A
< »
DV (Negative) 0 DV (Positive)
v
DV’(Negative)
« K value to the deviation (DV) of when the gap width (GW) is greater than 0 When |DV| < GW K=GG
DV’ (Positive) When |DV| > GW (1-GG)xGW
K=1- A22)700W
A |DV|
; i GG=1.0
E Y ,G6G=05
: g / GG=0.0
< . 0 : >
DV (Negative) / : DV (Positive)
L GW | Gw !
h ',,' >
DV’(Negative)
DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain
« Deviation for PID operation (DV') is calculated as follows.
Condition Deviation for PID operation (DV’)
DV < -GW DV' = «(GG x GW) + (DV + GW)
|DV| < GW DV'=GG x DV
DV > GW DV' = GG x GW + (DV - GW)

DV': Deviation for PID operation (%)
DV: Deviation (%)

GW: Gap width (%)

GG: Gap gain

+ Deviation (DV) for direct/reverse action is calculated as follows.

Condition Deviation (DV)
Direct action (PN = 1) DV (%) = PVP (%) - SV (%)
Reverse action (PN = 0) DV (%) = SV (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

100
RH-RL

SV(%)= *(SV-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value
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* PID operations are conducted as follows.

Item Direct action

Reverse action

Deviation (DVn) DVn = PVn - SVn

DVn = SVn - PVn

Output variation (AMV)
AMV =Kp x { (1-a) x (DV, - DV,

CT

1)+ = XDV,

-‘—Galn :Proportlonal : Integral

+(1'B)xBn+aan+Ban}

Derivative

Feed forward compensation

Bn

MdxTd CTXBn_1
B,=B,. 1t ————— *{(DV,-2DV,4+DV, 5)- ———
n~“n-1 MdxCT+Td {( n n-1 n-2) Td }

Dn

D,=D, + —wdxTd__ D, =D, ,+ —Md~Td

MdxCT+Td MdxCT+Td
{(PV-2PV 4+PV, 5)- LDt } {-(PV,-2PV, +PV,,)- LT0ns. )
Td Td

Cn Cn =PVn - PVn-1 Cn =-(PVn - PVn-1)
Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

DVn-2: Deviation value before the last value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

o: Two-degree-of-freedom parameter (feedforward proportional)
B: Two-degree-of-freedom parameter (feedforward differential)

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | When Td =0 Bn=0
term When the control mode is MAN
When the control mode is CMV
Integral When Ti=0
term When either of MH or ML error has occurred, MVP > MH and the % *DV;=0

following expression is satisfied

%XDVWO

When either of MH or ML error has occurred, MVP < ML and the
following expression is satisfied
CT

?XDVI’KO

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PID operations of this tag access FB are performed every control cycle (CT) (AMV output).
In other execution cycles (AT), the last value is held (AMV = 0).

15.6 2-degree-of-freedom PID Control (Disable Tracking for primary loop) (M+P_2PID)
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EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
700 % Setting value (%) from the primary loop + RL

Sv=
RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

Hinverse engineering value conversion
This function block converts the setting value (SV) of an engineering value into a setting value (SV) in percentage (%).

SV(%)= % x(SV-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the deviation check.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, no DVLA of
the alarm (ALM) will be detected.
* ERRI
« DVLI

Disable alarm detection by loop stop processing =5~ Page 252 Loop stop processing

EAuto tuning (AT1)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),

and derivative time (Td) for PID operations. (<5~ Page 916 Auto tuning)

« Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (TD) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values.

* Auto tuning can be performed only in the MANUAL mode.

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) is TRUE, this function block performs the following processing.
* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset.

* No alarm is detected in the deviation check.

HProcessing operation
O: Performed, X: Not performed

Control mode Processing operation
Deviation check | Two-degree-of- | Engineering Inverse Alarm Auto tuning
freedom PID value engineering
operation conversion value
conversion
MAN, CMV, AUT ¢} e) x o o 07
CAS, CSV o) o) o) @) o X

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*2  Auto tuning can be performed only in the MANUAL mode.
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Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data (PVP), operation constant (MTD, DVLS, PN, SVPTN_BO), or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.

The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.
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15.7 2-degree-of-freedom Advanced PID Control

(Enable Tracking for primary loop)
(M+P_2PIDH_T )

M+P_2PIDH_T_

This FB optimizes the responsive performance (tracking performance) in a setting value change and control performance to a

disturbance, and outputs the result (AMV). It also performs two-degree-of-freedom PID operation, PV tracking, integration

stop, derivative stop, and SV variation rate & high/low limiter processing. The primary loop can be tracked.

FBD/LD

M+P_2PIDH_T_
—{pvP MVD}—
—ICASIN_T CASDR_MVOUT}—

Applicable tag type

2PIDH

Control mode

MAN AUT CAs™ cmv csv
O O O O O
*1  Transition to CASDR is possible.
EBlock diagram
PID
operation M+P_2PIDH_T_
NOR, - —
SIM, Integration | | Derivation
PVP (%) | py OC\)/R stop stop N\ Deviation ﬁ:ﬁe%gg;e-of- (%) .| MVD
tracking _O\AT \_/ check PID operation (AMV)
E ?— Auto tuning T :
. ' Tracking
L O—> .
! Tracking enabled | MAN, (primary loop)
\ (operation constant 1 AUT,
NOR, : TRK=1) : CMV
SIM, ! : ATO
CASIN T [(%) OVR Engineering| | SV variation Inverse Disable (/ CASDR_
E— value = rate high/low |— |engineering alarm MVOUT
Trackin conversion | limiter value conversion detection »
( 9 , — y .I e} MV(%)
____________________ 3 [ Disable MAN ‘/
! alarm !
' | detection !
CASDR ' ] ,
R A E
...... e OO SR
i v h 4 v v v !
| SHA (*)| SLA (*) | DSVLA (*) SV value SV value DVLA(*) MV |
! (target) (current) '
| ALM2 ALM |
H Tag data ,

*
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Indicates bits item.
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Setting data

Hinput/output variable

Variable name | Description Recommended Type Data type
range
PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN_T Cascade SV input (unit: %) (With tracking) (Indirect 0 to 100[%] Input variable DWORD
address)
MVD A MV output (unit: %) -999999 to 999999[%] Output variable REAL
CASDR_MVOUT | MV output for cascade direct (Unit: %) 0 to 100[%] Output variable REAL
HPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

MTD Derivative Gain 0 to 9999 8.0 User REAL

DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL

PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action

TRK Tracking Flag*1 0: Not executed 0 User INT
1: Executed

SVPTN_BO Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used

SVPTN_B1 Setting Value (SV) Pattern” TRUE: Not primary MV TRUE User BOOL
FALSE: Primary MV

PVTRK_EN PV Tracking Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop

ISTP Integration Stop Signal TRUE: Execute FALSE User BOOL
FALSE: Stop

DSTP Derivation Stop Signal TRUE: Execute FALSE User BOOL
FALSE: Stop

LMT_ISTP Stop Integration, when MV variation rate limiter alarm TRUE: Stop FALSE User BOOL

occurred FALSE: Not stop

SVLMT_EN SV High/Low Limiter TRUE: Executed FALSE User BOOL

FALSE: Not executed

*1  When 1 (tracking is executed) is set to the tracking flag, connect CASOUT_T of the primary loop with the input variable CASIN_T.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
[=5~ Page 823 2PIDH

Processing details

HDeviation check
This function block performs deviation check processing.

A
oVt / _____________________________________________ * _.DVLS
0 E \ // >t
o f—— E ------------ : N ", ------------ T “"""I.DVLS
DVLA DVLA DVLA
occur reset occur "
Condition Alarm (ALM)
Large deviation (DVLA)
DVL < |DV| TRUE (Detected)

IDV| < (DVL - DVLS)

FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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ETwo-degree-of-freedom PID operation
» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL
K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition Output gain (K)

« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1
DV’ (Positive)
A

< »

DV (Negative) 0 DV (Positive)
v
DV’(Negative)
« K value to the deviation (DV) of when the gap width (GW)is | When |[DV| < GW K=GG
greater than 0
DV’ (Positive)
A
| | GG=1.0
E Y ,6G=05
: : When |DV| > GW e 1-GG)*GW
: / GG=0.0 DV
< : 0 5 >
DV (Negative) / H DV (Positive)
L GW | GW !
- ',,' >
DV’(Negative)
DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain
» Deviation for PID operation (DV') is calculated as follows.
Condition Deviation for PID operation (DV')
DV <-GW DV' = «(GG x GW) + (DV + GW)
IDV| < GW DV'= GG x DV
DV > GW DV' = GG x GW + (DV - GW)

DV": Deviation for PID operation (%)
DV: Deviation (%)
GW: Gap width (%)

GG: Gap gain

+ Deviation (DV) for direct/reverse action is calculated as follows.

Condition Deviation (DV)

Direct action (PN = 1) DV (%) = PVP (%) - SVC (%)
Reverse action (PN = 0) DV (%) = SVC (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

100
RH-RL

SVC(%)= x(SVC-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SVC: Setting value (current)
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* PID operations are conducted as follows.

Item Direct action

Reverse action

Deviation (DVn) DVn = PVn - SVn

DVn = SVn - PVn

Output variation (AMV)
AMV =Kp x { (1-a) x (DV, - DV,

CT

1)+ = XDV,

-‘—Galn :Proportlonal : Integral

+(1'B)xBn+aan+Ban}

Derivative

Feed forward compensation

Bn

MdxTd CTXBn_1
B,=B,. 1t ————— *{(DV,-2DV,4+DV, 5)- ———
n~“n-1 MdxCT+Td {( n n-1 n-2) Td }

Dn

D,=D, + —wdxTd__ D, =D, ,+ —Md~Td

MdxCT+Td MdxCT+Td
{(PV-2PV 4+PV, 5)- LDt } {-(PV,-2PV, +PV,,)- LT0ns. )
Td Td

Cn Cn =PVn - PVn-1 Cn =-(PVn - PVn-1)
Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

DVn-2: Deviation value before the last value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

o: Two-degree-of-freedom parameter (feedforward proportional)
B: Two-degree-of-freedom parameter (feedforward differential)

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | When Td =0 Bn=0
term When the control mode is MAN
When the control mode is CMV
Integral When Ti=0
term When either of MH or ML error has occurred, MVP > MH and the % *DV;=0

following expression is satisfied

%XDVWO

When either of MH or ML error has occurred, MVP < ML and the
following expression is satisfied
CT

?XDVI’KO

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PID operations of this tag access FB are performed every control cycle (CT) (AMV output).
In other execution cycles (AT), the last value is held (AMV = 0).
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EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
100

Sv= x Setting value (%) from the primary loop + RL
RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value (target)

Hinverse engineering value conversion
This function block converts SVC of an engineering value into SVC in percentage (%).

SVC(%)= % x(SVC-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SVC: Setting value (current)

HTracking processing
The following table shows whether tracking processing to the input variable CASIN_T is performed or not.

Condition Result

Tracking Flag (TRK) Setting Value (SV) Used (SVPTN_BO0)

1 FALSE The input variable CASIN_T is tracked.
TRUE The input variable CASIN_T is not tracked.

0 FALSE or TRUE

EDisable alarm detection
This function sets whether to detect alarms (ALM) or not in the deviation check and SV variation rate & high/low limiter

processing.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) and the disable alarm
detection 2 (INH2) are TRUE, DVLA of the alarm (ALM), or DSVLA, SVHA, or
SVLA of the alarm 2 (ALM2) will not be detected.
* ERRI
* DVLI
* DSVLI
+ SVHI
* SVLI

Disable alarm detection by control mode selection No alarm will be detected when the control mode is CASDR.

Disable alarm detection by loop stop processing ==~ Page 260 Loop stop processing

BAuto tuning (AT1, AT2)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),
and derivative time (Td) for PID operations.

Select the step response method or the limit cycle method for auto tuning.

« AT1 (Step response method)

Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (Td) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values. (==~ Page 917 Step
response method)

This method can be used in the MAN or CMV mode.

» AT2 (Limit cycle method)

In this method, a proportional gain (Kp), an integral time (Ti), and a derivative time (Td) for PID operations are calculated from
the variation amplitude and variation cycle of a process variable obtained by repeatedly outputting the high and low limit
values of a manipulated value. (==~ Page 920 Limit cycle method)

This method can be used in the MAN, AUT, CAS, CMV, or CSV mode.

2 15 LOOP CONTROL OPERATION
58 15.7 2-degree-of-freedom Advanced PID Control (Enable Tracking for primary loop) (M+P_2PIDH_T_)



HPV tracking function

To avoid sudden changes of the manipulated value at mode switching (from MAN to AUT), this function block matches the

setting value (target) with the process variable when the control mode is MAN or CMV and keeps the value.

Condition

PV tracking processing

When PVTRK_EN is TRUE and the control mode is "MAN (CMV)"

Setting value (target) = Process variable
Setting value (current) = Process variable

When PVTRK_EN is FALSE and the control mode is other than "MAN (CMV)"

Non-processing

ESV variation rate & high/low limiter
This function block checks the variation rate and high/low limits to the setting value every control cycle (CT).

* Variation rate limiter

When the control mode is AUT, CAS, or CSV
The SV variation rate high limit value input in percentage is converted into an engineering value, and the processing will be

performed.

DSVL — DSVLT (DSVL: SV variation rate high limit value, DSVLT: SV variation rate high limit value converted into an

engineering value)

Condition

Variation rate limiter result

Alarm 2 (ALM2) target variation rate limit (DSVLA)

ISV - SVC| < DSVLT sv FALSE (Reset)
SV -SVC > DSVLT SVC + DSVLT TRUE (Detected)
SV - SVC < -DSVLT SVC - DSVLT TRUE (Detected)

SV: Setting value (target), SVC: Setting value (current)

If DSVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, DSVLA will be FALSE.

When the control mode is MAN, CMV, or CASDR

Condition

Variation rate limiter result

Alarm 2 (ALM2) target variation rate limit (DSVLA)

None

SV

FALSE (Reset)

* High/low limiter

When the control mode is MAN, AUT, CAS, CMV, or CSV and SVLMT_EN is TRUE

Condition

High/low limiter result

Alarm 2 (ALM2)

SV low limit (SVLA) SV high limit (SVHA)

Variation rate limiter result > SH

SH

FALSE (Reset) TRUE (Detected)

Variation rate limiter result < SL

SL

TRUE (Detected) FALSE (Reset)

SL < Variation rate limiter result < SH

Variation rate limiter result

FALSE (Reset) FALSE (Reset)

If SVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVLA will be FALSE.
If SVHI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVHA will be FALSE.
The high/low limiter result is stored in SVC (setting value (current)).

When the control mode is CASDR, or when SVLMT_EN is FALSE

The variation rate limiter result is stored in SVC (set value (current)).

Hintegration stop

This function block stops an integral element operation.

Condition Processing
ISTP = TRUE The integral element operation is stopped.
ISTP = FALSE Non-processing

15.7 2-degree-of-freedom Advanced PID Control (Enable Tracking for primary loop) (M+P_2PIDH_T_)
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EDerivative stop

This function block stops a derivative element operation.

Condition Processing
DSTP = TRUE The derivative element operation is stopped.
DSTP = FALSE Non-processing

Hintegration stop at MV variation rate limiter occurrence
This function block stops an integral element operation when an MV variation rate limiter alarm occurs.

Condition Processing
When LMT_ISTP is TRUE and a DMLA alarm has When the variation rate of a manipulated value has exceeded a positive/negative limit value and the
occurred sign (positive/negative) of an integral operation value is the same as that of the limit value, the

integral element operation is stopped.

LMT_ISTP = FALSE

Non-processing

HLoop stop processing

When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this
function block performs the following processing.

* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset. When DSVLA, SVLA, or SVHA of the alarm 2 (ALM2) has
occurred, the DSVLA, SVLA, or SVHA is reset.

* No alarm is detected in the deviation check or SV variation rate & high/low limiter processing.

EProcessing operation

O: Performed, X: Not performed

Control Processing operation

mode Deviation check | Two-degree-of- Engineering Inverse Alarm Auto tuning (AT1)
freedom PID value conversion | engineering
operation value conversion

MAN,CMV | O ¢} x o o ¢}

AUT o @) x @) o X

CAS,CSV | O o) o) @) o™ X

CASDR X @) @) @) X X

Control Processing operation

mode Auto tuning (AT2) PV tracking SV variation rate & Integration stop Derivative stop

high/low limiter

MAN,CMV | O o o3 @) @)

AUT @) X o’ o) @)

CAS,CSV | O X o’ o) @)

CASDR X X x o 0O

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.
*2 In the MAN mode, SV variation rate limiter processing is not performed.
*3 This processing is not performed when a sensor error (SEA) has occurred and output hold has been selected. SVC (setting value

(current)) is also not updated.
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Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data, operation constant, tag data, or operation result within a function block is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.

The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.
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15.8 2-degree-of-freedom Advanced PID Control
(Disable Tracking for primary loop) (M+P_2PIDH )

M+P_2PIDH_

This FB optimizes the responsive performance (tracking performance) in a setting value change and control performance to a
disturbance, and outputs the result (AMV). It also performs two-degree-of-freedom PID operation, PV tracking, integration
stop, derivative stop, and SV variation rate & high/low limiter processing.

FBD/LD

M+P_2PIDH_
—{pPvP MVD |—
—ICASIN CASDR_MVOUT |—

Applicable tag type

2PIDH

Control mode

MAN AUT cAs™ cMV csv

©) O @) O O

*1  Transition to CASDR is possible.

EBlock diagram

M+P_2PIDH_
NOR, - o
SIM, Integration Derivation
top stop 2-d -of-
PVP (%) OVR |8 - egree-o o MVD
Pving ["O~_O (D Ftont— e o
g T \A/ PID operation (AMV)
E ?— Auto tuning :
NOR, i
SIM, | : ATC
CASIN (%) OVR Engineering| : | SV variation Inverse Disable Q/ CASDR_
value = rate high/low |— |engineering alarm MVOUT
conversion E limiter value conversion| | detection » WV (%)
[ 1 ' 4 H O °
! [Disable MAN‘/
--------------------- - alarm !
' | detection H
CASDR ' . !
s : i
...... O RO SR
: A4 v v v v
| SHA (*)| SLA (*) | DSVLA (*) SV value SV value DVLA(¥) MV |
! (target) (current) '
I ALM2 ALM |
! Tag data |

* Indicates bits item.
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Setting data

Hinput/output variable

Variable name | Description Recommended Type Data type
range

PVP PV input (unit: %) 0 to 100[%] Input variable REAL

CASIN Cascade SV input (unit: %) 0 to 100[%] Input variable REAL

MVD A MV output (unit: %) -999999 to 999999[%] Output variable REAL

CASDR_MVOUT | MV output for cascade direct (Unit: %) 0 to 100[%] Output variable REAL

HPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type

name range

MTD Derivative Gain 0 to 9999 8.0 User REAL

DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL

PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action

SVPTN_BO Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used

PVTRK_EN PV Tracking Execution condition TRUE: Execute FALSE User BOOL
FALSE: Stop

ISTP Integration Stop Signal TRUE: Execute FALSE User BOOL
FALSE: Stop

DSTP Derivation Stop Signal TRUE: Execute FALSE User BOOL
FALSE: Stop

LMT_ISTP Stop Integration, when MV variation rate limiter alarm TRUE: Stop FALSE User BOOL

occurred FALSE: Not stop

SVLMT_EN SV High/Low Limiter TRUE: Executed FALSE User BOOL

FALSE: Not executed
HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

[=5~ Page 823 2PIDH

Processing. details

HDeviation check
This function block performs deviation check processing.

A
DVL
- '/ """"""""""""""""""""""" * - DVLS
0 : E \ // >t
DVL : . : I DVLS
' H ! !
DVLA DVLA DVLA DVLA
occur reset occur reset R
Condition Alarm (ALM)
Large deviation (DVLA)
DVL < |DV| TRUE (Detected)
|DV| < (DVL - DVLS) FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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ETwo-degree-of-freedom PID operation

» Gain (Kp) is calculated as follows.
Kp = K x PROPORTIONAL

K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition

Output gain (K)

« K value to the deviation (DV) of when the gap width (GW) is equal to 0

DV’ (Positive)
A

<

»

DV (Negative)

v

DV’(Negative)

DV (Positive)

K=1

« K value to the deviation (DV) of when the gap width (GW) is

greater than 0

DV’ (Positive)

<

A

h

GG=1.0

GG=0.5

GG=0.0

»

DV (Negative) /

-GW

[ e

GwW

—»

N

4

DV’(Negative)

»

DV (Positive)

When |DV| < GW

When |DV| > GW

_.__(1-GG)xGW
K=1 V]

DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain

» Deviation for PID operation (DV') is calculated as follows.

Condition Deviation for PID operation (DV’)
DV < -GW DV' = <(GG x GW) + (DV + GW)

DV < GW DV'=GG x DV

DV > GW DV' = GG x GW + (DV - GW)

DV': Deviation for PID operation (%)

DV: Deviation (%)
GW: Gap width (%)
GG: Gap gain

« Deviation (DV) for direct/reverse action is calculated as follows.

Condition

Deviation (DV)

Direct action (PN = 1)

DV (%) = PVP (%) - SVC (%)

Reverse action (PN = 0)

DV (%) = SVC (%) - PVP (%)

DV: Deviation (%)

PVP (%): PV input value (%)

100

SVC(%)= =~ 2—x(SVC-RL)

RH-RL

RH: Engineering value high limit

RL: Engineering value low limit

SVC: Setting value (current)

264
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* PID operations are conducted as follows.

Item Direct action

Reverse action

Deviation (DVn) DVn = PVn - SVn

DVn = SVn - PVn

Output variation (AMV)
AMV =Kp x { (1-a) x (DV, - DV,

CT

1)+ = XDV,

-‘—Galn :Proportlonal : Integral

+(1'B)xBn+aan+Ban}

Derivative

Feed forward compensation

Bn

MdxTd CTXBn_1
B,=B,. 1t ————— *{(DV,-2DV,4+DV, 5)- ———
n~“n-1 MdxCT+Td {( n n-1 n-2) Td }

Dn

D,=D, + —wdxTd__ D, =D, ,+ —Md~Td

MdxCT+Td MdxCT+Td
{(PV-2PV 4+PV, 5)- LDt } {-(PV,-2PV, +PV,,)- LT0ns. )
Td Td

Cn Cn =PVn - PVn-1 Cn =-(PVn - PVn-1)
Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

DVn-2: Deviation value before the last value

PVn: Process variable

PVn-1: Last process variable

PVn-2: Process variable before the last value

SVn: Engineering value conversion processing result

o: Two-degree-of-freedom parameter (feedforward proportional)
B: Two-degree-of-freedom parameter (feedforward differential)

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | When Td =0 Bn=0
term When the control mode is MAN
When the control mode is CMV
Integral When Ti=0
term When either of MH or ML error has occurred, MVP > MH and the % *DV;=0

following expression is satisfied

%XDVWO

When either of MH or ML error has occurred, MVP < ML and the
following expression is satisfied
CT

?XDVI’KO

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value

ML: Output low limit value

MVP: MV Internal operation value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PID operations of this tag access FB are performed every control cycle (CT) (AMV output).
In other execution cycles (AT), the last value is held (AMV = 0).

15.8 2-degree-of-freedom Advanced PID Control (Disable Tracking for primary loop) (M+P_2PIDH_)
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EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
700 % Setting value (%) from the primary loop + RL

Sv=

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value (target)

Hinverse engineering value conversion
This function block converts SVC of an engineering value into SVC in percentage (%).

100
RH-RL

SVC(%)= x(SVC-RL)
RH: Engineering value high limit, RL: Engineering value low limit, SVC: Setting value (current)

EDisable alarm detection
This function sets whether to detect alarms (ALM) or not in the deviation check and SV variation rate & high/low limiter

processing.

Item Disable alarm detection processing

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) and the disable alarm
detection 2 (INH2) are TRUE, DVLA of the alarm (ALM), or DSVLA, SVHA, or
SVLA of the alarm 2 (ALM2) will not be detected.
* ERRI
« DVLI
* DSVLI
* SVHI
* SVLI

Disable alarm detection by control mode selection No alarm will be detected when the control mode is CASDR.

Disable alarm detection by loop stop processing =5~ Page 268 Loop stop processing

EAuto tuning (AT1, AT2)

This function block detects dynamic characteristics and automatically calculates a proportional gain (Kp), integral time (Ti),
and derivative time (Td) for PID operations.

Select the step response method or the limit cycle method for auto tuning.

» AT1 (Step response method)

Auto tuning is for setting initial values of the proportional gain (Kp), integral time (Ti), and derivative time (Td) for PID
operations. The ZN method: Ziegler-Nichols' step response method is used for calculating the values. (==~ Page 917 Step
response method)

This method can be used in the MAN or CMV mode.

« AT2 (Limit cycle method)

In this method, a proportional gain (Kp), an integral time (Ti), and a derivative time (Td) for PID operations are calculated from
the variation amplitude and variation cycle of a process variable obtained by repeatedly outputting the high and low limit
values of a manipulated value. (==~ Page 920 Limit cycle method)

This method can be used in the MAN, AUT, CAS, CMV, or CSV mode.

EPV tracking function
To avoid sudden changes of the manipulated value at mode switching (from MAN to AUT), this function block matches the
setting value (target) with the process variable when the control mode is MAN or CMV and keeps the value.

Condition PV tracking processing

When PVTRK_EN is TRUE and the control mode is "MAN (CMV)" Setting value (target) = Process variable
Setting value (current) = Process variable

When PVTRK_EN is FALSE and the control mode is other than "MAN (CMV)" | Non-processing
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BSV variation rate & high/low limiter
This function block checks the variation rate and high/low limits to the setting value every control cycle (CT).

* Variation rate limiter

When the control mode is AUT, CAS, or CSV
The SV variation rate high limit value input in percentage is converted into an engineering value, and the processing will be

performed.

DSVL — DSVLT (DSVL: SV variation rate high limit value, DSVLT: SV variation rate high limit value converted into an

engineering value)

Condition Variation rate limiter result Alarm 2 (ALM2) target variation rate limit (DSVLA)
ISV - SVC| < DSVLT Y FALSE (Reset)

SV -SVC > DSVLT SVC + DSVLT TRUE (Detected)

SV -S8VC < -DSVLT SVC - DSVLT TRUE (Detected)

SV: Setting value (target), SVC: Setting value (current)
If DSVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, DSVLA will be FALSE.
When the control mode is MAN, CMV, or CASDR

Condition

Variation rate limiter result

Alarm 2 (ALM2) target variation rate limit (DSVLA)

None

SV

FALSE (Reset)

* High/low limiter

When the control mode is MAN, AUT, CAS, CMV, or CSV and SVLMT_EN is TRUE

Condition

High/low limiter result

Alarm 2 (ALM2)

SV low limit (SVLA) SV high limit (SVHA)

Variation rate limiter result > SH

SH

FALSE (Reset) TRUE (Detected)

Variation rate limiter result < SL

SL

TRUE (Detected) FALSE (Reset)

SL < Variation rate limiter result < SH

Variation rate limiter result

FALSE (Reset) FALSE (Reset)

If SVLI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVLA will be FALSE.
If SVHI of the disable alarm detection 2 or ERRI of the disable alarm detection is TRUE, SVHA will be FALSE.
The high/low limiter result is stored in SVC (setting value (current)).

When the control mode is CASDR, or when SVLMT_EN is FALSE

The variation rate limiter result is stored in SVC (set value (current)).

Hintegration stop

This function block stops an integral element operation.

Condition Processing
ISTP = TRUE The integral element operation is stopped.
ISTP = FALSE Non-processing

EDerivative stop

This function block stops a derivative element operation.

Condition Processing
DSTP = TRUE The derivative element operation is stopped.
DSTP = FALSE Non-processing

Hintegration stop at MV variation rate limiter occurrence
This function block stops an integral element operation when an MV variation rate limiter alarm occurs.

Condition

Processing

When LMT_ISTP is TRUE and a DMLA alarm has

occurred

When the variation rate of a manipulated value has exceeded a positive/negative limit value and the
sign (positive/negative) of an integral operation value is the same as that of the limit value, the
integral element operation is stopped.

LMT_ISTP = FALSE

Non-processing

15.8 2-degree-of-freedom Advanced PID Control (Disable Tracking for primary loop) (M+P_2PIDH_)

15 LOOP CONTROL OPERATION

267



HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this

function block performs the following processing.

* AMV is cleared to 0.

» The control mode is automatically switched to MANUAL.

* When DVLA of the alarm (ALM) has occurred, the DVLA is reset. When DSVLA, SVLA, or SVHA of the alarm 2 (ALM2) has
occurred, the DSVLA, SVLA, or SVHA is reset.

* No alarm is detected in the deviation check or SV variation rate & high/low limiter processing.

HProcessing operation
O: Performed, X: Not performed

Control Processing operation

mode Deviation check | Two-degree-of- Engineering Inverse Alarm Auto tuning (AT1)
freedom PID value conversion | engineering
operation value conversion

MAN,CMV | O o} x O o o}

AUT @) o X @) o™ X

CAS,CSV | O e} ¢} ¢} o x

CASDR X O O @) X X

Control Processing operation

mode Auto tuning (AT2) PV tracking SV variation rate & Integration stop Derivative stop

high/low limiter

MAN,CMV | O e} o3 ¢} ¢}

AUT o) X o3 ¢} @)

CAS,CSV | O X o3 ¢} @)

CASDR x x x o o

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

*2 In the MAN mode, SV variation rate limiter processing is not performed.

*3 This processing is not performed when a sensor error (SEA) has occurred and output hold has been selected. SVC (setting value
(current)) is also not updated.

Operation.error

Error code Description

(SDO)

3400H An invalid operation (such as division by zero) is performed.

3402H Input data, operation constant, tag data, or operation result within a function block is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

3405H The sampling interval time for AT1 (AT1ST) setting is less than 0.

The time-out interval for AT1 (AT1TOUT1) setting is less than 0.

The time-out interval after maximum slope for AT1 (AT1TOUT2) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the sampling interval time for AT1 (AT1ST) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval for AT1 (AT1TOUT1) by the execution cycle (AT) exceeds 32767.

The value divided the time-out interval after maximum slope for AT1 (AT1TOUT2) by the execution cycle (AT) exceeds 32767.

The control cycle (CT) setting is less than 0.

The execution cycle (AT) setting is less than 0.

The value divided the control cycle (CT) by the execution cycle (AT) exceeds 32767.

2 15 LOOP CONTROL OPERATION
68 15.8 2-degree-of-freedom Advanced PID Control (Disable Tracking for primary loop) (M+P_2PIDH_)



15.9 Position Type PID Control (Enable Tracking for
primary loop/Disable Tracking from secondary

loop) (M+P_PIDP_T)

M+P_PIDP_T

This FB performs PID operations using process variable differential, inexact differential, and position type, and outputs the

result. The primary loop can be tracked.

FBD/LD
M+P_PIDP_T
—PVP MVN (—
—CASIN_T CASOUT|—
Applicable tag type
PIDP
Control mode
MAN AUT CAS CMvV CsVv
@) O @) O O
EBlock diagram
M+P_PIDP_T
NOR,
PVP (%) - Variation OVR MVN
b >/—\ CD:(;/éitlon E:,Zfation — rate high/low —, > coour:sg:sion _‘\o_p_
limiter (MV output)
E B SiM
: O—>»{Tracking E E E
Tracking enabled MAN, |(primary loop)| + | | SIMouT
(Opertion constant ! AUT, Lo i i
TRK=1) | oMV L MAN, (Simulation output)
_ P CMVOAUT,
CASIN_T ((%) Engineering Inverse , . e CAS (%) CASOUT
» value engineering ' ' . csv »
(Tracking) conversion value conversion ' ' oottt !
CAS : : l 5
s Tag data { ¥ ¥ v Y E
i | sV | DVLA (*) [MHA (*)| MLA (*)| DMLA (*) | MV | 1
; ALM 5
* Indicates bits item.
Setting data
Hinput/output variable
Variable | Description Recommended Type Data type
name range
PVP PV input (unit: %) 0 to 100[%] Input variable REAL
CASIN_T Cascade SV input (unit: %) (With tracking) (Indirect address) 0 to 100[%] Input variable DWORD
MVN MV output NMIN to NMAX Output variable REAL
CASOUT Cascade MV output (unit: %) 0 to 100[%] Output variable REAL
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EPublic variable (operation constant)

Variable Description Recommended Initial value | Set by Data type
name range
MTD Derivative Gain 0 to 9999 8.0 User REAL
DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL
PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
TRK Tracking Flag'1 0: Not executed 0 User INT
1: Executed
SVPTN_BO | Setting value (SV) used TRUE: Not used TRUE User BOOL
FALSE: Used
SVPTN_B1 | Setting value (SV) pattern TRUE: Not primary MV TRUE User BOOL
FALSE: Primary MV
NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL
NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL

*1  When 1 (tracking is executed) is set to the tracking flag, connect CASOUT_T of the primary loop with the input variable CASIN_T.

EPublic variable (others) !
+ Simulation processing

Variable | Description Recommended Initial value | Set by Data type
name range
SIMOUT Simulation Output NMIN to NMAX 0.0 System REAL

*1 Read or write the variables using a program. They are not displayed in "FB Property" of the engineering tool.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.

=" Page 829 PIDP

Processing. details

HEDeviation check

This function block performs deviation check processing.

pv. %

0 / >t
DVL / """"""""" \ """""" / ""i"DVLS

DVLA DVLA DVLA DVLA
occur reset occur reset o
Condition Alarm (ALM)
Large deviation (DVLA)
DVL < |DV| TRUE (Detected)

IDV] < (DVL - DVLS)

FALSE (Reset)

DV: Deviation (%), DVLS: Large deviation alarm hysteresis (%), DVL: Deviation limit value (%)
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HPIDP operation

» Gain (Kp) is calculated as follows.

Kp = K x PROPORTIONAL

K: Output gain, PROPORTIONAL: Gain

* Output gain (K) is calculated as follows.

Condition

Output gain (K)

« K value to the deviation (DV) of when the gap width (GW) is equal to 0 K=1

DV’ (Positive)

A

<

»

DV (Negative)

v

DV (Positive)

DV’(Negative)

« K value to the deviation (DV) of when the gap width (GW) is

greater than 0

DV’ (Positive)

A

GG=1.0

GG=0.5

/ GG=0.0 R

<
<

DV (Negative)

-GW

|

v

DV (Positive)

GW

I

DV’(Negative)

When |DV| < GW K=GG

When [DV| > GW (1-GG)<GW

K=1-
1DV

DV: Deviation (%), GW: Gap width (%) = Rate of the gap width to the deviation, GG: Gap gain

» Deviation for PIDP operation (DV') is calculated as follows.

Condition Deviation for PIDP operation (DV')
DV < -GW DV' = «(GG x GW) + (DV + GW)

IDV| < GW DV'= GG x DV

DV > GW DV' = GG x GW + (DV - GW)

DV': Deviation for PIDP operation (%)

DV: Deviation (%)
GW: Gap width (%)
GG: Gap gain

+ Deviation (DV) for direct/reverse action is calculated as follows.

Condition

Deviation (DV)

Direct action (PN = 1)

DV (%) = PVP (%) - SV (%)

Reverse action (PN = 0)

DV (%) = SV (%) - PVP (%)

DV: Deviation (%)
PVP (%): PV input value (%)

100

SV(%)= RARL

x(SV-RL)

RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value
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» PIDP operations are conducted as follows.

Item

Direct action

Reverse action

Deviation (DVn)

DVn = PVn - SVn

DVn = SVn - PVn

Output variation (MV) MV =Kp x{DV. +1 +B,}
n n n

_Y—Derivative
Integral
Proportional

Gain
In
CT
=t T xDV,
Bn
B,=B, + —MdXTd__, B,=B, + —MdXTd__,
MdxCT+Td MdxCT+Td
CTxB CTxB
{(PVPVpq)- ——1 HPVPVpg)- —— )
Td Td

Kp: Gain

Ti: Integral time

Td: Derivative time

Md: Derivative gain

CT: Control cycle

DVn: Deviation

DVn-1: Last deviation value

PVn: Process variable

PVn-1: Last process variable

SVn: Engineering value conversion processing result

The integral term and derivative term are as follows under the following conditions.

Item Condition Processing
Derivative | WhenTd =0 Bn=0
term When the control mode is MAN
When the control mode is CMV
lntegral WhenTi=0 cr \DV.20
erm When an MH error has occurred and the following expression is Ti L
satisfied
%XDVWO

When an ML error has occurred and the following expression is
satisfied

%XDVn<O

Ti: Integral time

CT: Control cycle

DVn: Deviation

MH: Output high limit value
ML: Output low limit value

Set an integral multiple of the execution cycle (AT) as a control cycle (CT).

Set 0.0 or a value equal to or larger than the control cycle (CT) as an integral constant.
PIDP operations of this tag access FB are performed every control cycle (CT) (MV output).
In other execution cycles (AT), the last manipulated value is held.

EEngineering value conversion
This function block converts the setting value (%) from the primary loop in the CAS or CSV mode into an engineering value.

RH-RL
100

Sv= x Setting value (%) from the primary loop + RL

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value
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Hinverse engineering value conversion
This function block converts the setting value (SV) of an engineering value into a setting value (SV) in percentage (%).

SV(%)= % x(SV-RL)

RH: Engineering value high limit, RL: Engineering value low limit, SV: Setting value

HTracking processing
The following table shows whether tracking processing to the input variable CASIN_T is performed or not.

Condition Result

Tracking Flag (TRK) Setting Value (SV) Used (SVPTN_BO0)

1 FALSE The input variable CASIN_T is tracked.
TRUE The input variable CASIN_T is not tracked.

0 FALSE or TRUE

EVariation rate & high/low limiter
This function block checks the variation rate and high/low limits of the input value.
* Variation rate limiter

Variation rate limiter

Variation rate limiter processing result processing value

A

Tentative MV value (T)

IDML g ; | 1 DML

v DML

ML

gP

1 DML
—

Execution cycle (AT)
—>!

R R S [ E—
v
-

Control cycle (CT) Control cycle (CT) N Control cycle (CT)

<&
<

Condition Variation rate limiter processing result Alarm (ALM)
Output variation rate limit (DMLA)
T - MV| < DML T FALSE (Reset)
T-MV >DML MV + DML TRUE (Detected)
T-MV <-DML MV - DML TRUE (Detected)

T: Tentative manipulated value, MV: Manipulated value, DML: Output variation rate high limit value

 High/low limiter

High/low limiter
processing value

High/low limiter processing result

Variation rate limiter processing value —\
A

...... Output high limit
(MH)

_—— -

Ao

Execution cyé:le (AT)
P

......... Output low limit
t (ML)

v

Control cycle (CT)

< Ll

Control cycle (CT) Control cycle (CT)

Condition High/low limiter processing Alarm (ALM)

result

Output Low Limit Alarm (MLA) | Output High Limit Alarm

(MHA)

Variation rate limiter processing result | MH
> MH

FALSE (Reset) TRUE (Detected)

Variation rate limiter processing result | ML
<ML

TRUE (Detected) FALSE (Reset)

ML < Variation rate limiter processing
result < MH

Variation rate limiter processing value | FALSE (Reset) FALSE (Reset)

MH: Output high limit value, ML: Output low limit value
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EOutput conversion
This function block performs output conversion processing.

Converted output (MVN)

P o
NMAX [=-==="--=~ [ e el Seleieleieielelele
NMIN |---------- e T e O
r 1 1 1
. . . . » Manipulated variable (MV)
(-10(%))  0(%) 100(%)  (110(%))
Converted output (MVN) ={(NMAX-NMIN)x :’(')\é }+NMIN

NMAX: Output conversion high limit value
NMIN: Output conversion low limit
MV: Manipulated value (%)
MVN: Output conversion output value
EDisable alarm detection
This function sets whether to detect alarms (ALM) or not in the deviation check and variation rate & 