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Introduction

Thank you for purchasing the YS1000 Series single-loop controller (hereinafter referred to as "YS1000") and the
YSS1000 Setting Software for YS1000 Series.
This manual describes how to use the YSS1000 Setting Software for YS1000 Series and the user program
functions of the YS1700. Please read through this user’s manual carefully before using the product.

The following ten manuals are provided as references for the YSS1000 Setting Software for YS1000 Series.

e Electronic manuals contained in the provided CD-ROM

Manual Name

Manual Number

Description

YS1500 Indicating Controller/YS1700
Programmable Indicating Controller
Operation Guide

IM 01B08B01-01E

This manual describes the basic operation methods,
installation and wiring.

YS1500 Indicating Controller/YS1700
Programmable Indicating Controller User's
Manual

IM 01B08B01-02E

This manual describes the detailed functions and setting
items. It does not contain user programs and communication
functions.

YSS1000 Setting Software for YS1000
Series Installation Manual

IM 01B08KO01-01E

This manual describes the operating environment of the
YSS1000 Setting Software for YS1000 Series and how to
install/uninstall the software.

YSS1000 Setting Software for YS1000
Series/YS1700 Programmable Function
User's Manual

IM 01B08K01-02E

This manual describes how to use YSS1000 Setting Software
for YS1000 Series, and the programmable functions and
peer-to-peer communications of the YS1700. This manual

YS1310 Indicator with Alarm Operation
Guide

IM 01B08D01-01E

This manual describes the basic operation methods,
installation and wiring.

YS1310 Indicator with Alarm User's Manual

IM 01B08D01-02E

This manual describes the detailed functions and setting
items. This manual does not describe the communication
functions.

YS1350 Manual Setter for SV Setting/
YS1360 Manual Setter for MV Setting
Operation Guide

IM 01BO8EO1-01E

This manual describes the basic operation methods,
installation and wiring.

YS1350 Manual Setter for SV Setting/
YS1360 Manual Setter for MV Setting
User's Manual

IM 01BO8EO1-02E

This manual describes the detailed functions and setting
items. This manual does not describe the communication
functions.

YS1000 Series Communication Interface
User's Manual

IM 01B08J01-01E

This manual describes how to use YS1000 in Ethernet, serial
and DCS-LCS communication, and YS1000 internal registers.

YS1000 Series Replacement Manual

IM 01B08H01-01E

This manual describes the compatibility of installation and
wiring with YS100, YS80, EBS, |, EK, HOMAC, and 100 Line.

The provided CD-ROM also contains the YS110 manual.

Notice

e The contents of this manual are subject to change without notice as a result of continuing improvements to the
instrument’s performance and functions.

e Every effort has been made to ensure accuracy in the preparation of this manual. Should any errors or omissions come to

your attention, however, please inform YOKOGAWA Electric’s sales office or sales representative.
e Under no circumstances may the contents of this manual, in part or in whole, be transcribed or copied without

our permission.

Trademarks

e Our product names or brand names mentioned in this manual are the trademarks or registered trademarks of
YOKOGAWA Electric Corporation (hereinafter referred to as YOKOGAWA).

e Microsoft, Windows, Windows 2000, Windows XP, and Windows Vista are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries.

respective companies.

Adobe, Acrobat, and Postscript are either registered trademarks or trademarks of Adobe Systems Incorporated.
Ethernet is a registered trademark of XEROX Corporation.

We do not use the TM or ® mark to indicate these trademarks or registered trademarks in this user's manual.
All other product names mentioned in this user's manual are trademarks or registered trademarks of their

5th Edition : Aug. 2009 (YK)
All Rights Reserved, Copyright © 2007 Yokogawa Electric Corporation
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How to Use this Manual
Usage
First read through the Operation Guide to understand the basic operations and then read this manual. For details
on control and communication functions, see the respective manuals.
This User's Manual is organized into Chapters 1 to 12.

Chapter

Title and Description

YS1700

YS1500/
YS1310/
YS1350/
YS1360

Overview
Briefly describes the functions of the YSS1000 Setting Software for YS1000 Series.

v

YSS1000 Operation Guide

Describes how to set parameters, set up events, and perform upload/download
operations, monitoring, file management operations, and printing on the YS1700,
YS1500, YS1310, YS1350 and YS1360.

User Program Creation Guide
Describes how to create user programs.

Operation of Computation and Control Programs
Describes the basic content of user programs.

Basic Usage of Control Modules
Describes basic usage of user program control (basic control, cascade control and
selector control) modules.

Applied Usage of Control Modules
Describes applications using the extended functions of control modules in user
programs.

Operations and Application of Computing Module (Instructions)
Describes computing modules and instructions used in user programs.

Using Peer-to-peer Communication
Describes peer-to-peer communication. To use peer-to-peer communication, a user
program must be built.

Maintenance
Describes how to maintain user programs, and the Check Support Function of
YSS1000.

v

“Maintenance
of user
programs” is
not applicable.

10

Sample Program
Presents an example of flow control with temperature-pressure control of an ideal
gas flow.

1

Worksheets/Program Sheets/Parameter Sheets
Provides worksheets and program sheets that are used when designing programs.

12

List of Text Program Instructions

Presents a list as a useful reference for looking up details on the operation of
instructions when programming by the text method. This list describes operations
before and after execution of instructions.

v':  Applicable
- Not applicable
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Symbols Used in This Manual

A

This symbol is used on the instrument. It indicates the possibility of injury to the user or damage to the instrument,
and signifies that the user must refer to the user’s manual for special instructions. The same symbol is used in the
user’s manual on pages that the user needs to refer to, together with the term “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or fatal injury to the user, and indicates precautions
that should be taken to prevent such occurrences.

CAUTION

Calls attention to actions or conditions that could cause injury to the user or damage to the instrument or property
and indicates precautions that should be taken to prevent such occurrences.

Note
Identifies important information required to operate the instrument.

Indicates related operations or explanations for the user’s reference.

Indicates a character string displayed on the display.

Setting Display

Indicates a setting display and describes the keystrokes required to display the relevant setting display.

Setting Details

Provides the descriptions of settings.

Description

Describes restrictions, etc. regarding a relevant operation.

Operation

Describes operation procedures.
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Chapter 1 Overview

1.1

1.1.1

Overview of Function

YS1000 Setup Functions

The YSS1000 Setting Software for YS1000 Series runs on a PC, and is for making and
setting up parameters and user programs for the YS1000 Series.
The PC can also communicate with the YS1000 to perform tuning or monitor user

programs.
YS1700 YS1700/
Programmable Mode YS1500 | YS1310/
YS1000 Setup Function Description Function Text Multi- | YS1350/
block o r:r’;min function | YS1360
programming prog 9| Mode
Data sheet File information, I/O comments, and v v v v
parameter comments can be made.
Parameter setup - -
Parameter Function settings, PID parameters,
v v v v
data tables, scales, constants, etc. can be set.
When an event occurs on the YS1000,
o popup window messages can be v v v v
Event indicating setup displayed on the Operation Display. (This
cannot be set from the YS1000.)
Function block With function block pr‘ogrammlng, user
. programs can be easily made. Up to 400 ' - - -
programming . .
) function blocks can be registered.
Creation of user
program User programs can be made by
Text conventional text programming (reverse _ v _ _
programming | Polish notation). Up to 1000 steps can be
programmed in text programs.
Programmed parameters and user
programs can be written to the YS1000,
Download and parameters held on the YS1000 can
Upload P v v v v
Compare be read.
P (Writing to the YS1000 is possible when
its operation status is STOP.)
PID parameters can be adjusted (tuned)
Tuning while viewing PV/SV/MV trends. The ' v v v
operation mode can also be changed.
Communications | Register The registers used in the user program v v _ _
monitor can be monitored.
. A function block diagram of control
Function block ; .
. modules written in the user program can v 4 - -
monitor .
be monitored.
Module Input/output values of modules can be v _ B _
monitor monitored.
Simulated The content set to the event indicating
; function can be displayed on the YS1000 v v v v
event display . )
for simulation.
Save Parameters and user programs that were
File Open made on YSS1000 or read from YS1000 v v v v
Compare can be saved to disk on the PC.
Parameter data and user programs of
Convert data of old models YS80 (SLPC), YS100, and YSS20 R1.04 _ v v v
and later can be converted to enable
editing with YSS1000.
Whole created user programs, individual
program sheets or program pages can be v _ 3 B
Save user program as component saved as components. This makes them
easy to reuse.
Printing Parameters and user programs can be v v v v

printed.

v

Available
Not available
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1.1 Overview of Function

Two modes are available for YS1700 control functions, the programmable mode and the
multi-function mode.

Control functions

Programmable mode (user program) (PROG) | » How to use the software:

"Chapter 2 YSS1000 Operation Guide"
"Chapter 3 User Program Creation Guide"

- Explanation of functions: Chapters 4 to 12

§—| Single-loop mode (SINGLE) |
c

3%

g < —| Cascade mode (CAS) | » Explanation of functions:

o YS1500 Indicating Controller/YS1700
=l Programmable Indicating Controller
> —| Selector mode (SELECT) | User's Manual.

0101-01E.ai

YS1700 Control Functions

The YS1700 incorporates a programmable mode (PROG). This mode allows the user to

make computation and control functions as desired. In this mode, the control period can

be selected from 50, 100 and 200 ms.

The YS1700 also incorporates the same multi-function mode (single-loop mode (SINGLE),

cascade mode (CAS), selector mode (SELECT)) as the YS1500. In these modes, the

control period is fixed at 100 ms.

» Multi-function mode: YS1500 Indicating Controller/YS1700 Programmable Indicating Controller
User's Manual (CD-ROM).

» Controller mode (CTL): YS1500 Indicating Controller/YS1700 Programmable Indicating
Controller Operation Guide.

1.1.2 Check Support Functions

The Check Support Function displays the Operation Guide to check the YS1000 in order
to support the check operation.

YS1000 Check Support Function Description

Key, LCD, LED lamp, Transmitter power supply, Digital
input, Digital output, Analog input, Analog output, Hard
manual (H MAN), FAIL, Power failure time detection,
External appearance, Terminal, Custom check
(Number of check items to which user can register: Max.
10 items)
Up to 40 records of check result data can be saved to the
YS1000.
Check result data saved to the YS1000 can be loaded as
check history data.
(Saving to the YS1000 is enabled only in the operation
STOP state)
Save Check result data generated with the YSS1000 and check
File history data loaded from the YS1000 can be saved on the
Open )
PC disk.
A Check Result List, check result data file, and check
history data file can be printed.

Check Items

Download
Communications | Upload
Delete

Printing

1-2
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1.2 Connecting the YS1000 to a PC and Setup

Parameters
B Connecting by the YS1000 exclusive cable

Connect the exclusive USB cable to the panel connector inside the YS1000 swing-up
front panel. With this connection, only one YS1000 can be connected to a PC.

YS1000

BEHINERO:

Swing up the front panel PC

Exclusive cable

0103E.ai

Setting Details

The communication parameters on the YS1000 need not be set.

B Connecting by the communications terminal (optional code: /A31)
Various data can be read from or written to a PC via the communications terminal on the
YS1000 rear.
With this connection, an RS-485/RS-232C converter (*1) is required. For details on
wiring, refer to the respective Operation Guides.

*1: Model ML2 (made by Yokogawa Electric Corporation) is recommended.
(Set active control of a driver to Auto.)

PC
\ RS-232C
straight cable

RS-485 communication (31 units max. and 1200 m max.)

HELHEEES

= Tes 30 =130

Yacoun o YooowA o

YS1000 YS1000 YS1000

0104E .ai
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1.2 Connecting the YS1000 to a PC and Setup Parameters

The figure below is an example of communication through Ethernet/RS-485 converter (*2).
*2: Model VJET (made by Yokogawa Electric corporation) is recommended. For the wiring and
setting of VJET, refer to the user's manual of VJET.

HUB

PC pre-installed with the YSS1000

A

Data transmission/

reception /

* Device that can be connected over Ethernet

Ethernet

IP address
of VJET

Setting Details

ocooooo ||[oco]

Max. 31 units

* Only unique RS-485
communication addresses
are allowed.

RS-485 communication RS-485 communication

address of YS1000

address of YS1000

0104-01.ai

The communication parameters on the YS1000 must be set as follows.

Parameter Name Setting Range Setting
RS-485 communication D
DREG1 register setting for High/Low | H-L: High-Low, L-H: Low-High Set to H-L.
level
PSL RS-485 protocol selection PCL, PCLSUM, MODASC, MODRTU, Set to MODRTU.
YS, P-to-P
ADR RS-485 communication 11099 Any value (only unique addresses are
address allowed)
Use the same communication setup as that
STBIT RS-485 stop bit 1,2 (bit) set on YSS1000.
(When the VJET is used, set to "1.")
Use the same communication setup as that
: set on YSS1000.
PAR RS-485 parity NONE, ODD, EVEN (When the VJET is used, use the same
communication setup as that set on VJET.)
DLEN RS-485 data length 7, 8 (bit) Setto "8."
Use the same communication setup as that
BPS RS-485 baud rate 1200, 2400, 4800, 9600, 19200, 38400 | (', ys51000.

(bps)

(When the VJET is used, set to "9600.")

» Parameter settings: set the above parameters referring to “Operating the Engineering Displays”
in the respective Operation Guides.

1-4
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1.2 Connecting the YS1000 to a PC and Setup Parameters

B Connecting by the Ethernet communications terminal (optional code: /A34)

Connect the YS1000 to a network that is capable of communications by a 10BASE-

T/100BASE-TX standard-compliant cable, and read/write the various data to the YS1000
connected to this network. For details on wiring, refer to the respective Operation Guides.

Data transmission/ J

PC

4+ ‘ * Device that can be connected
over Ethernet

Ethernet

Setting Details

Ethernet port of YS1000
10BASE-T/100BASE-TX can be automatically

detected, and the
the Ethernet port.

status confirmed by LEDs on

Link LED (right side)

Color | Content

Out Stop

H

Orange | 10 Mbps

Green | 100 Mbps

Active LED (left side)
Color | Content
Out Stop

Orange | Half-duplex

Green | Full-duplex

0105E.ai

The communication parameters on the YS1000 must be set as follows.

Parameter Name Setting Range Setting
Ethernet communication D .

DREG2 Ir:g:ter setting for High/Low 'I:"'_‘i ['(')%:‘lhg’r‘]’ Set to H-L.
Default: 192.168.1.1

IPAD1 to IPAD4 IP address 1 to 4 0 to 255 Setting position: IPAD1.IPAD2.IPAD3.IPAD4
(Note)
Default: 255.255.255.0

SM1 to SM4 Subnet mask 1 to 4 0to 255 Setting position: SM1.SM2.SM3.SM4
(Note)
Default: 0.0.0.0

DG1 to DG4 Default gateway 1 to 4 0 to 255 Setting position: DG1.DG2.DG3.DG4
(Note)

PORT Port No. 502, 1024 to 65535 ggaﬁ:ugoz
After changing the IP address, subnet mask

ESW Ethernet setting switch - ENTRY and default gateway, set the switch to ENTRY

to update the settings. The settings will be
updated in about 20 seconds.

Note: Check the IP address, subnet mask and default gateway settings with the network
administrator before setting them.
» Parameter settings: set the above parameters referring to "Operating the Engineering Displays"

in the respective Operation Guides.
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1.3  Connecting the YS100 to a PC (Old Model Data Conversion Function)

Connect the exclusive USB cable to the panel connector inside the YS100 swing-up front
panel. With this connection, only one YS100 can be connected to a PC.

Swing up the front panel PC

Exclusive cable

0103E.ai

Setting Details

The communication parameters on the YS100 need not be set.
» Operation of YS100: YS100 User's Manual
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Chapter 2 YSS1000 Operation Guide

21 Setup Flow

The YSS1000 Operation Guide explains how to set up YS1000 parameters, create data
sheets, set events, monitor, download, upload, manage files, print, and perform other
operations. For details on writing a user program for the YS1700, see "Chapter 3 User
Program Creation Guide."
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2.1 Setup Flow

YS1700 Programmable mode setup flow

(

Start up YSS1000.

)

A 4

»2.2 Starting Up/Exiting YSS1000

~

| Select "YS1000 Configuration Function"

in the Select YSS1000 Function window|

| The Basic window is displayed.

A 4

| Select one of the following tasks from the menu: |

New Open file Open sample file Upload Other
l l When creating a new user program
see the following chapter.
System File Sample Execute . » Chapter 3 User Program
Data Selection File Communi- | See corresponding Creation Guide
window window Se!ectlon qatlon item in Chapter 2.
window window

v

| The File window is displayed in the Basic window. |

!

| Create the user program. |

'

Set parameters, control period, and other
program information.

!

| Set event display.

.

| Create data sheets.

v

| Save setup data to file. |

y

| Download setup data. |

A
| Display simulated events.

\4

Check user program operation.
(register monitor/function block diagram
monitor/module monitor)

,

| Perform tuning.

| Pr‘i:lt. |

’

Exit YSS1000.

»2.4 Setting Parameters, Control Period, K Register,
and P/X/Y Register Scale

Only when setting event display
» 2.5 Setting Event Display

»2.6 Creating Data Sheets

»2.11.7 Saving Files under a Different Name

»2.7 Downloading Data

Only when having set event display
» 2.5 Setting Event Display

»2.10.2 Monitoring Register Data
»2.10.4 Monitoring Control Module Function Blocks
»2.10.5 Monitoring Modules

Only when tuning PID
»2.10.1 Monitoring Tuning Data
See section 2.10 if necessary.

»2.12 Printing

» 2.2 Starting Up/Exiting YSS1000

0201E.ai
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2.1 Setup Flow

YS1700/YS1500 Multi-function mode, YS1310, YS1350 and YS1360 setup flow

( Start up YSS1000. )

» 2.2 Starting Up/Exiting YSS1000
\ 4 ~
|Select "YS1000 Configuration Function" in the Select YSS1000 Function window.|
| The Basic window is displayed. |
\ 4
| Select one of the following tasks from the menu: |
New Open file Open sample file Upload Other
l l When creating a new data,
S | E o see the following section.
System File aFr.Tp e c xecute. s di »2.4 Setting Parameters, Control
Data Selection Sel '?_ omt.munl- .fe c_orrgﬁpo? Ir;g Period, K Register, and
window window election cation ftem in Lhapter 2. P/X/Y Register Scale
window window
[ [ l [ |
| The File window is displayed in the Basic window. |

v

| Set the parameters.

!

| Set event display.

’

| Create data sheets.

.

| Save data to file.

v

| Download setup data. |

A4

| Display simulated events.

\4

| Perform tuning.

v

| Print.

;

( Exitysst000. )

/

»2.4 Setting Parameters, Control Period, K Register,
and P/X/Y Register Scale

Only when setting event display
»2.5 Setting Event Display

»2.6 Creating Data Sheets

»2.11.7 Saving Files under a Different Name

»2.7 Downloading Data

Only when having set event display
»2.5 Setting Event Display

Only when tuning PID

»2.10.1 Monitoring Tuning Data
See section 2.10 if necessary.

»2.12 Printing

» 2.2 Starting Up/Exiting YSS1000

0202E .ai
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2.2 Starting Up/Exiting YSS1000

Start up YSS1000.

1- Click Windows Start>All Programs>YS1000 Series>YSS1000.

B=1E3

File'®? ToolT} HelptH)
ER =" | b La 8 |9 o) &
Select Y551000 Function

S 1000 Contieuration Finction:

51000 Check Support Function

0203E.ai

Exit YSS1000.

1- Click File>Exit from the menu or E at the top right of the window.

Note

Save the data you are currently working on as necessary.

» Saving data: "2.11 File Management Operations"
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2.3 Names of Parts in Windows

Title bar (software name, user file name)

Basic window

This window forms the base of
the YSS1000 Setting Software.
All operations are performed in
this basic window.

[ YS$1000 YS1000 settings [New File]

aping uonesado 000LSSA

File(F)  Edit(E)  Wiewi) / Communication{C)  Window(Ww) @ Intislize(I)  Help(H)
AR W= = BEE N e Microsoft Sans Serf  +
= [} New Fil
H E;wSyzam Data [ Parameter settings
) Parameter =) Parameter settings
277 Data Sheet - TUNING MENU PID 1
File Infarmation FID 1 Name Setting Value Unit )
|nput/Output Signal - PID 2 [ Setpoint value 1 m
21?2 PE1 Propartianl band 1 3999 |%
. - P4T REG i Integral time 1 1000 |5
D Event Display Settings = ENG.MENU 1 TD1 Derivative time 1 05
= (] Frogiam CONFIG1 SFA1 Adjustable setpoint fit... 0.000
{2 Function Block Progiam - gaﬁ[g; o SFET Adustable setpoint il 0.000
= ENG.MENU 2 Gl Nordinear control ga... 00|%
- DISPLAY GG1 Morvlinear contral gai, 1.000
~LCD FH1 High limit alarm setpoi 108.3
COMM =
\ .
| u | W e :;11 :Tgvt.l:;tha:;:;:::wms 1022
— - G2 TABLE " -
© Register Fr TABLE L1 Lowlow limit alarm se. £3
Prnc.:ess data area = ENG.MENU 3 DLl Alam setpoint for dev... 0.0
Tuning parameters - PGM1SET -
Enginesring Parameters 1 PG SET WLl Welacity alarm setpain... 0.0
Engineering Parameters 2 --PID TABLE wT1 Welocity alam time se. 18
User's progiam - K CONST HS1 Alaim hysteresis 1 20
Dl for 7451000 ENENGMENU 4 MH1 High limit setpaint of 106.3 )%
Only for Peer-to-Peer communice; P SCALE
Operation dispaly \ 4 SCALE LA Lo lirit setpoint of B3|%
SCALE MR1 Manual reset 1 B3|%
Fieset bias 1 0.0|%
P Parameter comment ] [ K. Parameter comment
< AN EY

Register window File window Setting windows

« Parameter setting window

« Event setting window

« Data sheet creation window
« Programming window

The register window is displayed
when the setting window for
registering registers is displayed.

0204E .ai
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2.3 Names of Parts in Windows

File window

= [,j New File &——— File name

File: Informatian
Input/Output Signal Camment
P Parameter Comment
K. Parameter Comment
Eﬁ Parameter Setting
; D Ewent Display Settings
é D Pragram
D Function Block Program

Item Operation
. . . Click View>File Window from the menu, and check

Window display/hide . . .

the check mark to display the window. To hide a
method .

window, cancel the check mark.

Click the folder of the window you want to display. The
Open page corresponding window is displayed.

To open the Parameter Settings window, click
"Parameter Settings."

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.
-: Hides the content under the current folder.

0205E.ai

Register window

=l H_egister

- Process data area

- Tuning parameters

Engineering Parameters 1

- Engineering Parameters 2

- User's program

Orly for 551000

- Only for Peer-to-Peer communication
- Operation dispaly

Item

Operation

Window display/hide
method

Click View>Register Window from the menu, and
check the check mark to display the window. To hide a
window, cancel the check mark.

Set registers

Drag-and-drop registers to areas where they can be
registered.

The registers that can be registered differ according to
the Setting window or the Monitor window.

The registers that cannot be registered cannot be
registered to the registration area.

0206E .ai

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.

-: Hides the content under the current folder.
Right-click selects [Expand] or [Collapse] in the
shortcut menu.

When the tree is expanded, the register seach function
can be used by input from the keyboard.

IM 01B08K01-02E




2.4 Setting Parameters, Control Period, K Register,
and P/X/Y Register Scale

The following procedure is for performing new settings.

1- Start up YSS1000, and click "YS$1000 Configuration Function" in the Select
YSS1000 Function window.

Select Y551000 Function

ST Cihigiiatioh Fiinstios |

51000 Check Support Function

0207E.ai

2- Click File>New from the menu in the Basic window or [J on the toolbar to display
the System Data window.

E’ﬂ Y551000 Y51000 Settings

itE)  View( Communication(C)  Windowd)  IhitializedD

System Data

Upload System Data

J

HelptH?

Uze | Twpe

Power Supply Direct Input

Commmunication]

Communication2

Certification

& |0700WAG24VDC (% |-

| SB34

Main GFU Version (MG L)
Display GPU Wersion (DGUY
Parameter Version (PARA}
Gompile Wergion (GOMP)
Gontroller Mode
Programming Method

User Program Mame

[R101.03

[Rimoz

[R101.02

[R1.0101

|PROG

| Function Block Method

|sing\e

[ o ]

Cancel

0208E .ai
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2.4 Setting Parameters, Control Period, K Register, and P/X/Y Register Scale

3- Select the model name, suffix code and optional code of the controller to be set,
then make the following selections, and click OK.

In YS1700 Programmable mode:

Set the controller mode to "PROG."

Select either "Function Block Method" or "Text Method" as the programming method.
In YS1700 Multi-function mode or in case of YS1500:

Select the controller mode "SINGLE", "CAS" or "SELECT."
In case of YS1310, YS1350 or YS1360:

None

System data can be uploaded from the YS1000
(only when performing operations for performing
new settings).

Bl System Data E\IEHZI

System Data

Upload System Data

Power Supply

Communication?
v fh34

Gommunicatian]
L=

Direct bput

Certification
(% [ 100VAGZAVDG (v - ] ]

Compile Version (GOMP)

R1.m 01

[Onnthar WMode

PROG =
Function Black Method ¥

Parameter Version (PARA) R1.0102 en pe Ormlng new

settings, conform the
settings to the version

Frogramming Method displayed in
User Prosram Name sivels Configuration Display 1
(CONFIGT).

0209E .ai

4- The File window is displayed on the Basic window.

Bl YSS$1000 YS$1000 Settings [New File]

1 Help(H)

) Parameter

=) Data Shest

File Information

Input/Output Signal Comment
P Paramster Comment
K Paramster Comment

-} Parameter Setting

Event Display Seltings
{3} Pragram

-} Function Block Program

File window

0210E.ai
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2.4 Setting Parameters, Control Period, K Register, and P/X/Y Register Scale

5- Click "Parameter Settings" in the File window to display the Parameter Settings
window on the right side.

¥ Y551000 YS1000 Settings [New Fils]

File(F)  EditfE)  Wiew(¥) Communication(C) Window(w) Initiaize()  Help(H)
WO PS G @9 o)X
=] New File
DD System Data iE] Parameter settings
& () Parameter = Parameter seftings <
=) Data Sheet = TUNING MENU [72}
File Information PID 1 Name Selling Value Uit A (7]
et/ Output Signal Cc FID 2 1 Setpoint value =
Parameter Comment 5TC1 =3
FE1 Propartional band 1 993.3 |% (=]
K Parameter Comment sTC2 P
PLT REG il Intearal tims 1 1000 |5
- ENG.MENL 1 o1 Deivative fime 1 s @)
=@ Eﬁ'am SA - CONFIGT SRl Acfjustable setpoint fit.. 0000 g
unction Block Program - CONFIG 2
=
_____ SMPLEBATCH SFB1 Aefustable setpoint fit.. 0.000 S
S EMG.MENU 2 Gl Narvlinear control ga. 0.00% =5
5 - DISPLAY GG1 Norvlinear control gai 1.000 o
~LED PH1 High limit alaim setpoi 1053 = S
COMM ;
o L PLI Low lmil alarm setpoi 63 g)
- GX2 TABLE HH1 Highvhigh fimit aiam s... i08.3 =N
FiX THBLE LLT Lowlow it larm se... €3 %
H ENEP’G"ET%EST oLl Alarm setpoint for dev... 0.0
FaM2 9T K] Velocity slam setpoin 0.0
- PID TABLE YT Yelocity alam time se. 15
K CONST Hvs1 Alam hysteresis 1 20
B ENG.MENL 4 HH1 High limit setpoint of ... 1083 |%
- P SCALE 5
/o  SCALE L1 Low limit setpoint of . £.3|x% =
‘¢ SCALE MA1 Manual reset 1 6.3 )%
- DI/D0 BR1 Heset hiss 1 Ik M
3 O,
6 P Parameter comment ][ K Parameter conment
[ u [ ) SS——

0211E.ai

6- Select parameter "MENU" to set up, then the Parameter List is displayed on the
Parameter Settings window.

7- Click the setting value cell to enable entry of numerical values.
8- Enter the desired value, and press ENTER.
g- Repeat Steps 6 to 8 of the procedure to set other parameters.

10- To end the parameter setting, click E at the top right of the Parameter Settings
window. When the data you are currently working on has not been saved, the
following dialog box is displayed:

To save the settings, click Yes.

To discard the settings, click No.
To return to parameter setup, click Cancel.

Parameter settings

\ ? ) The parameter data has been changed. Do you want ko save the changes to a file?

L Ves ][ Mo ][ Cancel ]

0212E.ai

» Saving data to file: "2.11 File Management Operations”

Setting P parameter comments and K parameter comments: "2.6 Creating Data Sheets"

» Explanation of parameters: Operation Guide (printed version) and User's Manual (CD-ROM) of
respective controllers

v
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2.4 Setting Parameters, Control Period, K Register, and P/X/Y Register Scale

Control period: Can be set in the YSS1000 Setting Software only when the YS1700 is in
the programmable mode.

K register: The number of K registers available for user program is 100. However, the
number of registers displayed on YS1700 is 60.

P/X/Y scale: P/X/Y scale when creating user programs

P scale is the scale for P registers (P01 to P30).

X scale is the scale for X registers (X1 to X8). (Analog inputs 1 to 8)

Y scale is the scale for Y registers (Y1 to Y6). (Analog outputs 1 to 4, analog output
registers 5 and 6)

The factory default of P/X/Y scale is 0.0 to 100.0 (no unit).

Example 1:
Analog input 1-5VDC When inputis 3 V DC,
Input scale 0.0 to 100.0 (XSL1 to XSH1) X1 indicated value is “50.0.”

It is treated as “0.5” in computation.

Computation

BSC1 PV display scale: 0.0 to 100.0 (SCL1 to SCH1)  PV1 indicated value is “50.0.”

When computation result of BSC1 is “0.2,”

it is treated as “0.2” in computation (0 to 1).

Computation

Analog output 4-20 mADC Y1 indicated value is “20.0.”
Output scale 0.0 to 100.0 (YSL1 to YSH1)

0212E-2.ai

P scale

P scale creating user program using P registers (variable registers) with P scale set to
factory default, "0.0" is treated as "0" and "100.0" is treated as "1" in the user program.
To write "2" to a register, set "200.0."

A desired value can be set as it is if the scale (PSL to PSH) is set to "0 to 1."

Example 2:

When the PV display scale is set to "0.0 to 500.0 °C," and P1 register is userd for high
limit alarm setpoint parameter, set the same scale (PSL1 = 0.0, PSH1 = 500.0) as PV
display scale.

IM 01B08K01-02E



2.5 Setting Event Display

The procedure up to display of the File window is the same as Steps 1 to 4 of the
previous section.

1- Click "Event Display Settings" in the File window to display the Event Display
Settings window on the right side and the Register window at the same time.

{8 ¥S51000 Y$1000 Settings [New File]
Edit(E)

File(F) Format (0)  View(y) Commumication(C)  Window(w) Initisize(l)  Help(H)

ELES S B 0 O i X B e U Microsoft Sans Serif ~ |9
New Fil ey
=0 6W5y:5m Data EE) Event Display Settings |__”EH5|
E-D Parametsr Event Display 1 Ewvent Display 2 Event Display 3 Ewent Display 4 Ewent Display
Data Sheet
&3 Datashes Display Trigger |0FF ~| [oFF ~| [oFF ~| [oFF ~| [oFF |

P Parameter Comme|
K Parameter Commei|

File: Information
Input/Qutput Signal | Event Flag |

Background Colar

Line Calar [

Function Block Program

Dizplay Content

4 i} |

= Register
rocess data area
uning parameters
ngineering Parameters 1
ngineering Parameters 2

Display Image

rly for Peerto-Peer communical
peration dispaly

Update Update

Update Display Image Update Update

Update

Deletion Guide Display

Language Enalish

] | ‘ NurnLack, ” Capslack, || Insert |

2

0213E.ai

2- In the Event Display Settings window, perform the following settings. In the figure on
next page, an event is displayed when the PV high limit alarm occurs (when setting
changes status from 0 to 1).

(1) Set the display trigger to a setting other than OFF.

(2) From the Register window, drag-and-drop the register to be used as the trigger to the event
flag C_))

(3) Select the background color and line color by clicking[____| and selecting in the Color
dialog box.

(4) Enter the text to be displayed on the controller's LCD panel in the Display Content. Font
size, color and other attributes can be edited.

(5) Click the Update button to display the bitmap data in the Display Image.

(6) Click |* to select Deletion Guide Display Language.
(Deletion Guide Display Language: When English is selected, the message "Press SHIFT
key for 3 seconds to CLOSE the Event Display” is displayed.

» Deletion Guide Display: Procedure 3 of simulated event display on page 2-15

IM 01B08K01-02E 2-11
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2.5 Setting Event Display

gﬁYSS‘I 000 YS1000 Settings [Y51700E-001_xip]
File{E)  Edit(Er Format(d)  View(?

CommunicationS)  Windowd)  Ihitialize 0

HelptH?

RR=R" NIE AR NN NGRS
= () YS1700E-001 xip

[ System Data

B Parameter

@i [ ] 2 u ]IS U Gothic

(B Event Display Settings

Event Display 1

Event Display 2

Event Display 3

Event Display 4

CEIX]

Event Display

- =] Dats Shest Display Trigger

[to 1 Chanee @Herr- (1) ¥

[OFF ¥

[oFF

3

|oFFq v

Event Fla (I I

P Parameter Comment

il

Backeround CGolar

K Parameter Comment

File Infarmation
) Tput/Output Signal Cam

Line Galar

{7 Parameter Settings

- Event Display Settings
B 1 Proeram Tank level
{7} Function Block Programming

Switch to

Operate the
MY to 0% with
the MY key.

I=mode. *——— (4)

Tank level
over

Display Image Switch to

-made.
Operate the
MY to 0% with

the MY key.

®)

Update Display Image

(oo o1

Update

Update

Update

Deletion Guide Display
Laneuaee

[English

HumLack | GapsLock |

0214E ai

3- To end the event display settings, click E in the Event Display Settings window.
When the data you are currently working on has not been saved, the following dialog

box is displayed:

To save the settings, click Yes.
To discard the settings, click No.
To return to setting events, click Cancel.

Event Display Settings

5 ? ) The event display settings have been changed, Do you want ko save the changes to a file?

I [ Cancel

respective controllers

0215E.ai
Saving data to file: "2.11 File Management Operations"

Setting P parameter comments and K parameter comments: "2.6 Creating Data Sheets"
Explanation of parameters: Operation Guide (printed version) and User's Manual (CD-ROM) of

The "Event Display Settings" function displays a message (English) on the controller's
Operation Display as guidance for the operator when an alarm or other event occurs on

the controller.

Set the event type, guidance details, guidance colors, and other settings, and download

these to the controller.

Display Trigger When 0 to 1 change: Displayed when an event occurs
When 1 to 0 change: Displayed when an event is canceled

If multiple events occur simultaneously, they are displayed in an overlaid condition. The
order of priority is (high) event 1 >2 >3 >4 > 5 (low), and the event with the highest

priority is displayed on top.

» Event Display function: "Using Event Functions" in the User's Manual (CD-ROM) of respective

controllers

2-12
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2.5 Setting Event Display

Note

Place the Event Display Settings window so that it is not hidden in the File, Module or Register
window, and click the Update button. If the Update button is pressed with the Event Display
Settings window hidden, the display image will not be correct.

Register search function

When the Register window is active, right-click the window, select [Expand], and enter
the target register in alphanumerics on the keyboard.

Simulated event display

1- Click Communication>Simulated Event Display from the menu to display the

Execute Communication window.

Execute Communication

Program Communication

Program Communication Options

Serial Port GOl

RE-485 Communication
R5-485 Communication Options

Serial Port GOl
Stop Bit 1 bit
Parity EVEM
Baud Rate 38400
Data Leneth g bit
Address 1

Ethernet Communication

Ethernet Communication Option

Serial Address 1
Fart No.
Diecimai Humber

Hexadecimal Mumber

Dizconnection

Communication Status
Model

Code

Cptionl

Option2

MAINGPU Wersion(MGLY
DISP.GPU Version(DGU}
Parameter Version(PARAD
Compile WersioniGOMP)
Controller Mode
Programming Twpe

Load Rate

Online
51700
a10
Aa3n
S84
F1.01.03
R1.01.02
R1.01.02

Function Block Method
20%

IP Address 19216811

H

Max Load Rete 208
ALM Generation Status
PROG | ovER [ cawc

Controller Status

S5TOP

Set the controller status to}
STOP before Execute
Simulated Event Display.

[ RN | [ ETOF

[ mesm J[ TEsm2 |

o

Excute Simu

lated Event Display () ]

0216E.ai
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2.5 Setting Event Display

7= Simulated Event Display

(The content set to the YS1000 is displayed.)

2- Set the communication conditions, and click Execute Simulated Event Display to
display the Simulated Event Display window.

Event Display 1 Ewvent Dizplay 2 | Event Display 3 | Ewent Digplay 4 | Event Digplay 5
Dizplay Trieger 0 to 1 Ghange 0 to 1 Chanee 0 to 1 Ghange OFF QFF
Event Flag FLF1 HHF1 FLF1
Tank level HNormal
over Operation
Digplay Content Switch to
ff-mode.
Operate the
MY to 0% with
the My key.
Tank level Hormal
over Operation
Dizplay Image Switch to
M-mode.
COperate the
MY to 0% with
the MW key.
i Glear Digplay ' [ Dizplay Test ] [ Dizplay Test ] [ Dizplay Test ] Dizplay Test Digplay Test
Deletion Guide Display Enelizh
Languaege

0217E.ai

2-14

IM 01B08K01-02E



2.5 Setting Event Display

3- Click the button for the event display to be checked. Events are displayed for
simulation on the YS1000's LCD regardless of the status of the event flag.

Simulated Event Display

Event Display 1 Event Dizplay 2 | Event Display 3 | Event Display 4 | Ewvent Dizplay
Dizplay Trigger 0 to 1 Chanee 0to 1 Chanee 0 to 1 Chanee OFF QOFF
Event Flag FLF1 HHF1 PLF1 5 é
(72}
. -
Tank level High temp. =Y
[=}
over Alarm S
! (@]
Dizplay Content Switch to ko]
M-mode. 2
Operate the Close the walva. g,r
MY to 0% with o
the M ke =}
(@)
<
Tank level High temp. o
@
OYEer Alarm
Dizplay Image Switch to
If=mode.
Operate the Close the walve.
4 M to 0% with Click the event button that wants to
/ the MV key. be confirmed.
| Clear Display | ’ Dizplay Test ” ’ Dizplay Test ] ’ Dizplay Test
Deletion Guide Displaw Ereglizh
Languaes

0218E.ai

Tank lewvel
over

Switch 1o —— Event Display

hl-mode.
Operate the
hdvs to 0% with
the h key.

Push SHIFT key
for 3 seconds
to close the

Deletion Guide

0218-2E.ai

4- To clear the Simulated Event Display, click Clear Display.

5- To exit the Simulated Event Display, click ﬂ at the top right of the Simulated Event
Display window.
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2.5 Setting Event Display

The "Simulated Event Display" is a function for displaying an event display downloaded
to the YS1000 for simulation on the YS1000's LCD regardless of the status of the event
flag. When using this function, set the YS1000 to a stop status (STOP).

Before using this function, the setup data containing the event display setting function
must be downloaded to the YS1000, and communication must be enabled beforehand.
See "1.2 Connecting the YS1000 to a PC and Setup Parameters."

Settings cannot be changed in the Simulated Event Display window.

» Function description: "Using the Event Function" in the respective User's Manuals.

<Execute Communication window>

+ Serial Port: Available ports on the PC are automatically displayed.

» Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

» |P Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet
communication)

» Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

» Port No.: Set the port No.

2-16 IM 01B08K01-02E



2.6 Creating Data Sheets

1- Click Data Sheet>File Information in the File window to display the Data Sheet
window on the right side.

The figure below shows the file information.

[ Y551000 YS1000 Settings [Y51700-001.xip]

File(F) EditE) View(V) Communication(C) Window(W) Initiglize(T) Help(H)
LS S % a0 X
=] u ¥51700-001 xip

[ Data Sheet

{3 System Data

=] Parameter

=) Data Shest

[ ) File Information
put/Output Signal Comm|
Parameter Comment

[¥S1000 Data Shest

Customer Name

0000t 20000¢ 200¢ Corporation

Delivery Destination

aping uonesado 000LSSA

| ] K Parameter Comment
i) Parameter Setting

Device Name Flow control

E Evert Display Settings Model Name YS1700
Program TAG No. 1 FIC-001
{1 Function Block Program TAG No 2
Order Number
Instrument Number
Created by Yokogawa
Date Created 2007.03.26

Specification Number

Revision Number

Function Overview

Memo

Click these tabs to switch the window display.

&
] l File Infomation | Input/Output Signal Commert || P Parameter Comment | K Parameter Comment \]

& I

0219E.ai

The window display changes as follows when the following are clicked:
Data Sheet>Input/Output Signal Comment in the File window

Data Sheet>P Parameter Comment in the File window

Data Sheet>K Parameter Comment in the File window

IM 01B08K01-02E 2-17



2.6 Creating Data Sheets

Input/Output Signal Comment window
[ Data Sheet

Comimet

=

=1 Differential pressure

2 Pressure

] Temperatuie

hal tanipulated output

2 Flow

| File Infomation | |nput/Output Signal Camment | P Parameter Commert | K Parameter Camment |

P Parameter Comment window

[ Data Sheot

0220E.ai

Comment

>

F1 ‘Wariable constant 1

P2 “ariable constant 2

P4

F5

FE

P

P2

P4

P10

P11

P12

P13

P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

| File Infomation | Input/Output Signal Comment | P Parameter Comment | K& Parameter Camment |

0221E.ai
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2.6 Creating Data Sheets

K Parameter Comment window

[ Data Sheet

Comimet Lol
k1 Fized constant 1
K2 Fized congtant 2
> K3 3
K4 <
k5 g
K& =
k7 8
&) 8
%] he}
K10 2
k11 9"
K12 6
k13 >
@
K14 f=
K15 =3
K1E @
k17
K18
k19
K20
k1
K22
k23 v
i File Infarnation | Input/Dutput Signal Comment | P Parameter Comment | K Pararneter Cornment

0222E ai

"Data sheet creation" is a function for creating data sheets for submission to the
customer. Data sheets can also be printed.
When data is downloaded to the YS1000, data sheets also are downloaded at the same

time.
The P Parameter Comment and K Parameter Comment windows are displayed when the
YS1700 is in the programmable mode.

Window Max. Number of Entered Characters

Left cell: 32 characters, right cell: 40 characters,
Memo field: 1200 characters

File Information

Input/Output Signal Comment Left cell: 20 characters, right cell: 40 characters
P Parameter Comment 60 characters
K Parameter Comment 60 characters

» Printing: "2.12 Printing"
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2.7

Downloading Data

Download All

1- Click Communication>Download All Data from the menu to display the Execute

Communication window.
Execute GCommunication

Brogram Communication

Program Communication Optionz

Serial Port GO

R5-485 Cammunication
R5-485 Communication Options

Serial Port GOM1
Stop Bit 1 bit
Parity EYEM
Baud Rate 38400
Data Length g hbit
Address 1

Ethernet Communication

Ethernet Communication Option

P fAddress 18216811
Serial Address 1
Fart Mo

Decimal Mumber

Hexadecimal Mumber [1Fe

X]

=Connection

Communication Status Online
Model 51700
Gode 010
Optionl Jan
Option2 /a3
MAINGPU Wergion (MGL) R101.03
DISP.CPU Version(DCL) R101.02
Parameter Version{PARAD R101.02
Gompile Wersion(GOMP) R1.01.01
Controller Mode PROG
Programming Tvpe Function Block Method
Load Rate 33K
Max Load Rete

ALM Generation Status

FROG [ ower [ cac

Set the controller status to
STOP before
RUN Download All Data.

[ BUN ][ STOP ][ TESTL ][ TEST2 ]

Controller Statuz

[ Davnload All Datald ]
q‘l’he user program password iz set (B

@ Communicating

Add a check when you want to set a user
program password for when

downloading all data in YS1700
programmable mode or downloading
user program data.

0223E.ai
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2.7 Downloading Data

2- Set the communication conditions, and click Download All Data. The following
message is displayed when the download is completed:

Execute Communication | X |

N\ 1 J Downloading is complete.

0224E ai

If the following message is displayed after execution of the download is confirmed, follow
the instructions in the message:

When the data you are currently working on has not been saved, a dialog box prompting
you to save the data is displayed.

* To save the data, click Yes.

» To cancel the download, click Cancel.

» Saving data: "2.11 File Management Operations"

When the controller mode of the data to be downloaded differs from that of the YS1500/
YS1700, a dialog box prompting you to change the controller mode is displayed.

» To change the controller mode, click Yes. The download is continued.

» To choose not to change the controller mode, click No. The download is canceled.

When the download data contains a user program, a dialog box prompting you to set the
program password is displayed. Set a password using eight or less alphanumerics. When
choosing not to set a password, do not enter anything and click OK. Once a password is
set, you can no longer choose not to set a password.

User Program Password Setting |z|

Iput the: user program password.

Password || |

Password [confirm]l |

0225E .ai

When overwriting a YS1000 that is set with a program password, enter the program
password to download new user program.

User Program Password Input

Iput the user program password.

Pazsword || |

0226E .ai
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2.7 Downloading Data

Data that is downloaded by "Download All" includes the following: user file name, system
data (System Data window display items), data sheet data, parameter data, event display
data, and user program data.

User program data is valid when the YS1700 is in the programmable mode.

If model, type, communication 1, and communication 2 of the system data are not
corresponding, data cannot be downloaded.

The "user program password" is a function for preventing user programs downloaded to
the YS1700 from being accessed or overwritten inadvertently.

Once a password is set, the password must be entered to perform an upload, download,
compare, or module monitoring.

The default password is "not set." Passwords are limited to eight alphanumeric
characters, and entry of passwords is case-sensitive.

Individual types of data can be downloaded by the following operations:
» Click Communication>Download Parameter Data from the menu.
+ Click Communication>Download Event Display Data from the menu.
+ Click Communication>Download User Program Data from the menu.

Data sheet data is included in the parameter data.

<Execute Communication window>

+ Serial Port: Available ports on the PC are automatically displayed.

» Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

» |P Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet
communication)

» Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

» Port No.: Set the port No.

Nofte

During a download, do not disconnect the connector cable, or turn the YS1000 OFF.

Nofte
When data is downloaded with the STC mode selection (STC) parameter set to ATSTUP, the
mode changes to DISP.

2-22
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2.8 Uploading Data

Upload All

1- Click Communication>Upload All Data from the menu to display the Execute
Communication window.

Execute Communication

Communication Status
Model

Code

Cptionl

Cptiong

MAINGPU Version(MGLD
DISP.GPU Version(DCU}
Parameter Version(PARA) R1.01.02

Compile Yersion(COMP) R1.0101

Controller Mode PROG

Programmine Type Function Block Method
Load Rate 31k

Max Load Rete AL

aping uonesado 000LSSA

ALM Generation Status

PROG OVER GALG

Controller Status

[ BUN ][ STOP ][ TESTL ][ TESTZ ]
| — L
[ oiFg [ Upload All Data |

@ Communicating

0227E ai

2- Set the communication conditions, and click Upload All Data. The following
message is displayed when the upload is completed:

551000 3

.
9 J Uploading is complete.

0228E .ai

If the following message is displayed after execution of the upload is confirmed, follow
the instructions in the message:

When the data you are currently working on has not been saved, a dialog box prompting
you to save the data is displayed.
* To save the data, click Yes.

» To cancel the upload, click Cancel.
» Saving data: "2.11 File Management Operations"
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2.8 Uploading Data

When a program password is set to the user program to be uploaded, a dialog box
prompting you to enter the program password is displayed. Enter the password and click
OK.

User Program Password Input

Input the uzer pragram passward.

Pazsword || |

0229E .ai

Data that is uploaded by "Upload All" includes the following: user file name, system data
(System Data window display items), data sheet data, parameter data, event display
data, and user program data.

User program data is valid when the YS1700 is in the programmable mode.

Passwords are limited to eight alphanumeric characters, and entry of passwords is case-
sensitive.

Individual types of data can be uploaded by the following operations.
The following operations can be performed only when a file is open.
Also, the data of opened files is overwritten with the uploaded data.

* Click Communication>Upload Parameter Data from the menu.

* Click Communication>Upload Event Display Data from the menu.
» Click Communication>Upload User Program Data from the menu.

Data sheet data is included in the parameter data.

<Execute Communication window>

 Serial Port: Available ports on the PC are automatically displayed.

» Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

» IP Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet
communication)

» Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

* Port No.: Set the port No.

Note

During an upload, do not disconnect the connector cable, or turn the YS1000 OFF.
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2.9 Comparing Data with YS1000 Data

1- Click Communication>Compare Communication from the menu to display the
Select Comparison Range window.

Select Comparison Range E'

Select the range to compare.

(%) Parameter Data
() Event Dizplay Data
) Uszer Program Drata

0230E.ai

2- Select the comparison range, and click OK. The Execute Communication window is
displayed.

Execute Gommunication &'

Disconnection

Communication Status Online
Mode| Y1700
Code oo
Cptionl A6
OptionZ FB34
MAINGPU Version(MCL) R1.01.03
DISFGPLU Version(DG LD R1.0102
Parameter Version(PARAD R1.0102
Compile Wersion{COMP) R1.01.01
Controller Mode PROG
Programming Type Function Block Method
Load Rate 30%
Max Load Rete 31K

ALM Generation Status
PROG OVER GALC

Contraller Status

[ pow J[ srop | Tesm [ TEST2 |
| |
[
[ Compare Parameter Data(d) ]

@ Communicating

0231E.ai

3- Set the communication conditions and click Compare Parameter Data to start the
comparison. If there is matching data, the following message is displayed. If there is
a data mismatch, the mismatching data is displayed.

YS51000

. J There is no data that does not match.

0232E ai
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2.9 Comparing Data with YS1000 Data

If the following message is displayed during execution of a comparison, follow the
instructions in the message:

"Unable to perform a comparison because the system data does not match. Comparison
was stopped.”

Probable causes of this error are a different parameter version or compile version.
» To cancel the comparison, click Yes.
» To continue the comparison, click No.

When a program password is set to the user program to be compared, a dialog box
prompting you to enter the program password is displayed. Enter the password and click
OK.

User Program Password Input

Input the uzer pragram passward.

Pazsword || |

0233E.ai

Passwords are limited to eight alphanumeric characters, and entry of passwords is case-
sensitive.
Input terminals, arrangement information, and program comments are not compared.

<Execute Communication window>

 Serial Port: Available ports on the PC are automatically displayed.

+ Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

» IP Address: Match this parameter setting to the YS1000's IP address. (for Ethernet
communication)

» Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

» Port No.: Set the port No.

Note

During a comparison, do not disconnect the connector cable, or turn the YS1000 OFF.
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2.10 Monitoring Data

2.10.1 Monitoring Tuning Data

<
o
Operation @
o
3
1- With the Basic window displayed, click Communication>Tuning from the menu to (o)
display the Execute Communication window. o
= Q
Execute Communication g| g
=]
@
— - c
Communication Status Online a
Madel 31700 )
Code 010
Optionl a3
Option? Fa34
MAINGPU Yersion (MG LD F1.01.03
DISP.CPU Version(DCU} R1.01.02
Parameter Version(PARA) R1.01.02
Compile Version{COMP) R1.01.01
Controller Mode PROG
Programming Twpe Function Block Method
Load Rate 31k
Max Load Rete AL

ALM Generation Status

PROG OVER GALG

Controller Status

[ BUN ][ STOP ][ TESTL ][ TESTZ ]
===
[I—
[ Execute Tuning(d ]

0234E.ai
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2.10 Monitoring Data

2- Set the communication conditions and click Execute Tuning to display the Tuning

window.
(1)
Trend Mol Trend Mo.2 Trend No.3 Trend Mod Trend Mob Trend Mof Trend Mo.? Trend Mo2
B triFy | [ triev | [[retmw | O Cee | B eeev ] [ LFEMY ] [ LFiFvy | |[] LPIFPY ]
25.0 25.0 250
Trend Mo Trend Mo 10 Trend Mol Trend Mol2 Trend Mold Trend Modd Trend Mo 5 Trend Mol6
| [T LriFY | [ [ LFTFV NI NG| [ LFLFY ] [ LFLFY ] [T LriFY |
100.0 a
0.0 a
200 0
(2) 700 ]
600 ]
- ) 500 a
'\ 40.0 a
& 300 i
200 a
100 ]
oo 0
14:16:25 141725 141825 141925 14:20.25 14:1:25 14:22.25 ) (3)
—
s 25.0 kw1 25.0 PE1 1600 (T 2T o ¥51700-010 -
(5) *o 25.0 %01 25,0 |PHI 106.3 |FL1 -6.3 |HYE1 20 AM @
DL1 00D il RUN M
LOOP1 v (4)
SEGIo)0 /
TAGl  —-Y61700-— — 500 ¢
PV 250 x
AT 250 x
M 250 %
Controller mode:  PROG
Control fanction:  BSO1
Load factor. TEK% = 0o
(6) (Scaled Value v s
Delete all registered resisters {return register registration to initial state)
‘. Communicating Data read cyclelsec. 2007./05/25 1419

0235E.ai

3- Change the proportional band (PB), integral time (TI) and derivative time (TD)
according to the register values of the Register Monitor while viewing the trends of
process variable (PV), setpoint value (SV) and manipulated output variable (MV).

4- To close the Tuning window, click m at the top right of the window.

When the data you are currently tuning has not been saved, a dialog box prompting you
to save the data is displayed.
To save the data, click Yes.
To discard the data, click No.

To return to the tuning window, click Cancel.
» Saving data: "2.11 File Management Operations"
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2.10 Monitoring Data

"Tuning" is a function for tuning a YS1000 via a communication link established between
the PC and the YS1000.
This function is mainly used when the system is initially started up. The recommended
trend sampling period is one day.
The tuning function provides options for sampling and displaying PV, SV and MV values
as trend data. The trend data can also be saved to file in CSV format. Trend data for up
to 65,000 samples can be saved regardless of the data read cycle. When the number of
trend data samples exceeds 65,000, the data is automatically saved to a different file.
Example: When the 65,001st data was sampled in 2007 (year), on 05 (May), 20th,
at 21 (hours), 30 (minutes), 50 (seconds), the file name is as follows:
2007_05_20_21_30_50.CSV

When the monitor display is switched (internal values and scaled values) during the
monitoring of tuning data, the data at the point in time the display is switched is also
saved as trend data.

Example: When 5 minutes is set as the data read cycle and the display is changed at
13:09, trend data at 13:00, 13:05, 13:09, 13:14, and 13:19 is saved as trend data.

<About switching display of monitoring values>

It may sometimes be difficult to understand how to check the operation of user programs,
because parameters with scale (Xn, PVn, SVn, Pn, etc.) are displayed as scaled values
and T register and module output registers are displayed as internal values in the scaled
value display. However, if you select internal value display, checking the operation of user
programs becomes easy because parameters with scale are also displayed as internal
values.

Nofte
When scale parameters (SCHn, SCLn, SCDPn, etc.) are changed during the display of internal
values, close and then re-open the Tuning window to update the displayed values to the correct
values.

Changes made to register values are reflected on the YS1000.
Multiple Tuning windows cannot be displayed.

To perform tuning, enable communication with the YS1000. See "1.2 Connecting the
YS1000 to a PC and Setup Parameters."

PC

Trend data file
Read/write \(with .csv extension)
YS1000 of registers

0236E.ai
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2.10 Monitoring Data

<Execute Communication window>

Serial Port: Available ports on the PC are automatically displayed.

Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

IP Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet

communication)

Serial Address: When communication is performed via an Ethernet/RS-485 converter

(e.g. model name: VJET),

set the YS1000's RS-485 communication address. (Do not

set the same address to two or more controllers.)

Port No.: Set the port No.

(1)Trend selection data and digital value display area

Trend display color

Data contents

Trend Mo L
Trend data digital value

250
Trend display/hide checkbox

0237E.ai

Indicated Item

Explanation

Number of displayed trends

Max. 6 data

Trend display/hide checkbox

Select whether or not to display trend data as a graph by selecting
this checkbox.

Even if trend data is hidden, trend data digital values are displayed,
and are output as a CSV format file.

Trend display color

PV1: green, SV1: blue, MV1: pink, PV2: orange, SV2: purple, MV2:
yellow

If you click the trend display color, the Color dialog box appears
and you can change the color.

Data contents

LP1: LOOP1, LP2: LOOP2
Content: PV, SV, MV

Trend data digital value

Data (7 digits including sign and decimal point) that is read from
the YS1000 is displayed.
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2.10 Monitoring Data

(2)Trend display area

pvi/ SV
=1000 =0
— [ano [o
—. _ ‘ =700 =0
\ =7 Do Lo
4 = Faoo ko
= 300 =0
=200 =0
=100 =0
0o o
100003 1001:03 100203 100373 100403 100503 100603
MV1
0238E.ai
Indicated Item Explanation
100% value of scale (SCH1, SCH2) to 0% value of scale (SCL1,
Scale display SCL2)
Scale divisions: 11
Trends are displayed within the range -6.3 to 106.3% (0 to 100%
scale).
Trend When a trend value exceeds this range, the trend display is limited.

Howevzer the actual data that is read is saved to CSV file as it is.
Trends are displayed progressively from the left side of the display
area.

X-axis (time axis) scale

This is automatically calculated according to the data read cycle.

Background color

If you right-click the trend graph and select Background Color
from the shortcut menu, the Color dialog box appears and you can
change the color.

(3)LOOP information

The information of the LOOP selected by the LOOP switch is displayed.

Model name
WE1700-0
I ‘lﬂ‘ ALM lamp status
RUN “ e —— Controller Status switch
LOOFT ¥s— LOOP switch

C-button function switch——s @
Tag JTAG  ———%51700-——

PV, SV, MV

C/A/M switch button

W 260 x
W 260 5
P 260 x

Controller mode: PROG®— Controller mode

Contral function:  BSC1 e Control function
Load factor: T.04 f
+7% ®—— Load factor

0239E ¢
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2.10 Monitoring Data

Indicated Item

Explanation

Model name, suffix code

The model name and suffix code that were read when the
window is open are displayed.

ALM lamp

This lamp lights (orange) when an alarm occurs.

Controller Status switch

The operating status is displayed.

LOOP switch

Switches between LOOP1 and LOOP2. LOOP2 can be

selected only in the following cases:

* YS1310

e (model name: YS1500 or YS1700) and (controller mode is
cascade mode or selector mode)

* (model name: YS1700) and (controller mode:
programmable mode) and (control function: dual-loop
control, cascade control or selector control)

Tag

The tag (max. 12 characters) of the currently selected LOOP
is displayed.

PV, SV, MV

LOOP1: PV1, SV1, MV1

LOOP2: PV2, SV2, MV2

MV1 is displayed for LOOP2 in the following cases:

*  When the controller mode is the cascade mode or selector
mode

*  When the controller mode is the programmable mode, and
the control function is cascade control or selector control

PV, SV, MV units

The unit of each LOOP is displayed. LOOP1: UNIT1, LOOP2:
UNIT2, MV unit: %

C-button function switch

Switches the function of the C-button. Display and selection
of the C-button differs according to the setting of engineering
parameters CMOD1 and CMOD2.

CMOD1 or CMOD2 Displayed Options
CAS CAS
CMP SPC, DDC

C/A/M switch button

Switches between the C, A and M-modes.

Controller mode

The controller mode is displayed.
PROG: Programmable mode
SINGLE: Single-loop mode
CAS: Cascade mode
SELECT: Selector mode

Control function

The control function is displayed. (i.e. the control module
currently used by the YS1700 user program)

BSC1: Single-loop control

CSC: Cascade control

SSC: Selector control

BSC1, BSC2: Dual-loop control

-: Do not use control function.

Load factor, Maximum load factor

(MAX)

The load factor of the program is displayed. (in YS1700
programmable mode only)

The maximum value since the Tuning window was opened is
displayed as the maximum load factor.
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2.10 Monitoring Data

Display Iltems by Model Name and Controller Mode

Display Content

Display Items by Model Name and Controller Mode

v': Display
—: Invalid (or not displayed)

YS1700
(controller mode: PROG)

YS1700
(controller mode: except PROG)

YS1500

YS1310

YS1350

YS1360

Display of PV digital value and unit

Display of SV digital value and unit

<

Display of MV digital value

C-button function switch (Note)

C-button (Note)

AN

ARV

A-button

M-button

Controller mode

AN NS IR NI B NI B N NS AN N

Control function

Load factor

Maximum load factor (MAX)

PV bar

SV bar

NIENENEN AN EN AN ENEN RN RN ENEN

v

v
v

MV bar

v

v

v

Note: These items are invalid when the setting value of engineering parameters CMOD1

or CMOD2 is "-".

IM 01B08K01-02E
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2.10 Monitoring Data

(4)Bar graph display

PV bar

SV bar

MV bar

- 100.0

e ——— Scale

0240E .ai

Indicated Item

Explanation

PV bar, SV bar, MV bar

PV value (green), SV value (blue) and MV value (pink) are displayed as
bar graphs.

Scale

LOOP1: SCL1 (0% value of scale) to SCH1 (100% value of scale)
LOOP2: SCL2 (0% value of scale) to SCH2 (100% value of scale)
Scale: 3 divisions

(5)Register monitor

EﬁYSSI 000 YS1000 Settings [Sample ctl sinele.xip]

FilelE)  Edit(E)

TP SEXT:
=]

mple: ctl_single.xip
System Data
Parameter

Viewly)  Communication(G)

Monitor (M) Windom W) Initializa()

Trend Mo
LP1PY.

Trend No2
LP1:5V.

Help(H)

Trend Nod Trend b

Trend M3
LP1 MW

=) Data Sheet
File Information

250

750

o5 Trerd No6 Trend Ho? Trerd Nog
B rerv | sv | |l ez [GE DRE

[

250

i Trend NS Trend No10 Trend Mo11 Trend No12 Trend Mo13 Trend No1d Trend Mo16 Trend No1f
Tnput/Qutoun Sienal Gom) MR v (PP eiev ] |LLimev] |LLeev ] Ly ] |CLeev] |ClLimev] |Climev]
P Parameter Comment
¥ Parameter Comment
*{J Parameter Settines 1000 0
-[J) Event Dicplay Settines 400 o
- Program 200 o
+{J) Function Black F i 700 o
so0 o
so0 |
a0 |o
00 o
5 T - 200 o
Reg_Eter_Feglsfrghnn field 100 o
tration-field
-/ 0.0 o
143225/ 14wats 143425 143528 143625 143725 143525
7
< T} | 3 s 25.0 M1 25.0|PBI1 15001 2 D1 o
= ) | / ¥51700-010 1000
PROA Al / 250 01 250 |PHI 1083 |PL1 5.3 YS! 20 ALM
ST S| T 00 ow B
.l =% 50 LOOP1 v
e
N - el A))
M r=Y
m Register value R — m
L2 Py 280 .
P2 You-can checklwhether scaled
e You 1 check whether J = .
' "
M2 alugs or Interr € by &d N
(=) Controller mode:  FROG
o displayed for the register values. | sentisncion: ssor o
osd factor: TN
TRE1 (Scaled Value) @ o o
CEvz Delete all registered resisters Geturn resister resistration to initial state) |
D2
v
o 5 | o comminicating Data read cyclerisec. NS 143
0241E.ai
Indicated Item Explanation

Register registration
field

Register the register to monitor in this field. max. 50 registers

To register registers, drag-and-drop the registers to monitor from the
Register window.

To delete a registered register, click the register and click the Delete key, or
right-click the register and execute "Delete" from the shortcut menu.

Register value

The register values are displayed, and can also be changed. To change a
register value, double-click the register value and change the value in the
Value Setting window that is displayed.

The registers that cannot be registered cannot be registered to the
registration area.

To switch the display of register values, click Monitor>Display Internal
Values and add a check.

Delete All Registered

Registers button

This button deletes all registered registers.
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2.10 Monitoring Data

Register search function
When the Register window is active, right-click the window, select [Expand], and enter
the target register in alphanumerics on the keyboard.

Value Setting window

Value Setting

541 500 Window Close button

Setting cell
(Set the value by scaling.)

Update button

Register name

0242E ai

The following defaults are set as the register data. Add or change these value as

necessary.
Model Name Default Setting

Setpoint value (SV1), manipulated output variable (MV1), proportional

YS1500, YS1700 band (PB1), integrated time (TI1), and derivative time (TD1) of the
displayed LOOP

YS1310 No registers registered

YS1350 Setpoint value (SV) only

YS1360 Manipulated output variable (MV) only

Nofte

When the YS1700's controller mode is TEST2, simulated input values can be set to Xn and
DIn. (Xn: analog inputs, Din: digital inputs)

However when an Xn or DIn is registered as an output terminal by SUB@SIMPR, the simulated
input values are replaced with the values of the registers connected to the output terminals at
the next control period.

(6)Status bar

Communication status lamp Progress bar
:Communicating : Data read cvcled sec. 2007/05/25  © 1435

Data read cycle

Current date/time

0243E.ai

Indicated Item Explanation

Communicatonsatus | S50 010 commuieator 1 oo

Progress bar The progress bar is displayed.
The data read cycle is displayed. Double-click this item to display

Data read cycle the Data Read Cycle Setting window. "2.10.3 Setting the Data
Read Cycle"

Current date The date of the PC's system clock is displayed.

Current time The time of the PC's system clock is displayed.

IM 01B08K01-02E
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2.10 Monitoring Data

2.10.2 Monitoring Register Data (YS1700 Programmable Mode Only)

1- With the Basic window displayed, click Communication>Register Monitor from the
menu to display the Execute Communication window.

Execute GCommunication

Program Communication

Program Communication Options

Communication Status Online
Serial Port COMI Mode YS1700
Code ]
Optioni fan
o Option? FA34
RS-485 Communication MAINCPU Version (MG LD F1.01.03
- DISP.CPU Werzion(DCLU) F1.01.02
e Parameter VersionPARA)  R101.02
S]] B Compile Wersion{GOMP) F101.M
se Lo Cantraller Mode PROG
Stop Bit Programming Tvpe Function Block Method
et e Load Rate 768
Parity EVEN Max Load Rete TE%
Baud Rate 38400
Data Leneth g bit
Address 1 ALM Generation Status
PROG OVER GALC

Ethernet Communication

Ethernet Communication Option

P Address 19216811
Serial Address 1
Part Mo

Decimal Mumber

Hezxadecimal Mumber 01Fa

Controller Status

RUN

[ PN

J [ sop

J[ TEsm [ TEsT2 |

Execute Register Manitor ()

@ Communicating

0244E ai

2- Set the communication conditions and click Execute Register Monitor to display
the Register Monitor window.

Register monitor

LOOP information

Bar graph display

[® Register Monitor

¥51700-010
A @
RUN v
You can check whether scaled values or
internal values are displayed for - el
[l the register values TABL 1700
/ Tol switch the display of register value Y A *
/ X . T J sV 550 %
/ chﬁeMeImter-tDispfaanfema W 250 5
A . 1 Controller mode FROG
@y IV auul SRS VR | ‘ | Control function: [==m}
Load factor: 165
Sealed Value) ot o
[ Delete all registered resisters {return register registration to initial state}
@ Communicating Data read cyclelsec. 2007/05/25 1510

\ Status bar

0245E .ai
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2.10 Monitoring Data

3- Change the register setting values while viewing the trends of process value (PV),
setpoint value (SP) and manipulated output variable (MV).

For details on LOOP information, bar graph display, register monitor, and status bar, see
"2.10.1."

4- To close the Register Monitor window, click m at the top right of the Window.

"Register Monitor" is a function for confirming operation of the user program on the
YS1700.

The Register Monitor, Control Module Function Block Monitor, and Module Monitor
windows can be displayed at the same time.

The display of the monitored data is refreshed only in the currently active window.
Changes made to register values are reflected on the YS1000.

To monitor registers, enable communication with the YS1000. See "1.2 Connecting the
YS1000 to a PC and Setup Parameters."

YS1000
=8
-~
=) Read/write
g of registers
=

0246E .ai

<About switching display of monitoring values>

It may sometimes be difficult to understand how to check the operation of user programs,
because parameters with scale (Xn, PVn, SVn, Pn, etc.) are displayed as scaled values
and T register and module output registers are displayed as internal values in the scaled
value display. However, if you select internal value display, checking the operation of user
programs becomes easy because parameters with scale are also displayed as internal
values.

Nofte
When scale parameters (SCHn, SCLn, SCDPn, etc.) are changed during the display of internal
values, close and then re-open the Monitor window to update the displayed values to the
correct values.

<Execute Communication window>

» Serial Port: Available ports on the PC are automatically displayed.

+ Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

» IP Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet
communication)

» Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

» Port No.: Set the port No.

IM 01B08K01-02E
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2.10 Monitoring Data

2.10.3 Setting the Data Read Cycle

1- Click Monitor>Data Read Cycle from the menu, or double-click the data read cycle
display area on the status bar.

Data read cycle

Data read cycle(zec.]

0247E.ai

2- Set the data read cycle, and click OK.

When the Tuning, Register Monitor, and Control Module Function Block Monitor windows
are displayed, the read cycle at which YS1000 data is displayed on the PC can be set.

If the read cycle is changed when the Tuning window is displayed, the span of the X axis
(time axis) of the trend graph becomes as indicated in the table below. The trend graph
on the display is deleted and plotting starts from the left side of the X axis (time axis).

Data Read Cycle Span of X-axis (time axis)
1 second 6 minutes
2 seconds 12 minutes
60 seconds 6 hours

| Setting Range

1 to 3600 seconds

Note

A communication error (delay) will occur if communication cannot keep up with the data read

cycle that is already set.
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2.10 Monitoring Data

2.10.4 Monitoring Control Module Function Blocks (YS1700 Programmable
Mode Only)

1- Click Communication>Control Module Function Block Monitor from the menu to
display the Execute Communication window.

Execute Communication

<
[7]
(7]
-
o
(=3
o
(@]
Program Communication Dizcannection g
P G ication Opti o
ot Communication Status Online g.
Serial Port GO Mode| ¥51700 o
Code ma =1
Optioni Aan
- Option2 7834 @
RS-485 Communication MATMCRU Version(MC LD F1.01.03 1=
L DISP.CPU Wersion(DCU) F1.01.02 [«
e Parameter VersionPARA)  RIOIO2 o
Szl Fa Compile Wersion{GOMP) F101.m
s Lo Cantraller Made PROG
Stop Bit F Programming Type Function Block Method
e et Load Rate 765
Parity EVEN Max Load Rete 6%
Baud Rate 38400
Data Leneth g bit
Address 1 ALM Generation Status
PROG OVER CALC
Ethernet Communication
Ethernet Communication Option Controller Status
IP Address 19216811 RUN
Serial Address |1 [ mun J[ srop J[ Tesm ][ TEsT2 |
Part Mo
Decimal Mumber
Hexadecimal Mumber | 01 F6| [ Execute Gontral Black Manitor () ]
@ Communicating

0248E .ai
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2.10 Monitoring Data

2- Click Execute Control Block Monitor to display the Control Module Function Block

Monitor window.

@ GControl Module Function

You can check whether scaled values or
internal values are displayed for

the monitor values.

To switch the display of monitor values,
click Monitor>Display Internal Values

and add a check.
Block Monitor (Scaled Valuel)

ﬁ Gontrol Module Function

Block Monitor{(Scaled Value)

51700 Infor mation
TAGT: ——=Y51700-— Load factor: 5%
TAG2: -==Y51700-—- Maximum load factor: 6%
Llzer program name: single Controller Status RN £
Monitor o] Monitor o]
D Felmemating At Snacy el S D
| ] W)
[ I
Az -8l gl np ot 130k 04 %
HOG -250 IS/ Coz 5 s i
e Lo vé =
04 -250 ey — | 450
5 60 . R 0
e S oo
HOe -2a0 S * 06 [iln)
w7 -2a0 D 1
o] -260 = Doz 1 b |
mii 1] Do 1
o 1} Dod 1}
i 0 aahg U E T Dl ppaT I 1 Dog 1
[mL:S 1] ®KF O DF 3R DR [ DG 0
iz} 1] Do 1]
L6 1} Dog 1}
LI? 1] Dog 1]
s L | % t4 DT DSE DOR 031D bonn L
[0)e] ] inacg et | Pyt Tncd Dot ]
b AN3EIIDL b
Input/Qutput Terminal | BSCT |
@ Communicating Data read cvclesec.
0249E.ai

Register name /

Register value

51700 Infor mation
TAGT: —=Y51700-— Load factor: 70K
TAG2: —=Y51700-— Maxzimum load factor: 7K
Lizer program name: zingle Controller Status RUH v
Caolumil ﬁglr;lénr Golumnd @gﬂlénr )
]
FLF1 ]
HHF1 ]
LLF1 o
WLFT ] E
FH1 1063
FL1 -6.3
HH1 1063
Lu1 -6.3
WL 00 D |
W
STCEW o
anm Mt Gl STCM i
STCMZ ]
T 2 STGLR ]
TO ] STGOD ]
WE g el il 4
Fit To Display Size
iInput Dutput Terminal |
@ Communicating Data read cycleZzec.
Control block diagram
0250E.ai
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2.10 Monitoring Data

3- Click the page tab to switch the page. The figure below shows an example of an
input/output terminal diagram.

8 Control Module Function Block Monitor (Scaled Value}

YS1700 Information
TAG1 -—-YS1700—- Load factor: 76%
Tag —te
TAG2 -—-YS1700— Masximum load factor 6%
User program —-eUser erozram name sinele Gontroller Status RUN
name
Manitor = Monitar -
UL sbpaiating ¥ T dnecg e a3 Hl
M w 450
w
(Ogred np.cfoutatinE (60T Swkg puied mgser S8 oz 450
Register name e 5 Y03 450
_ | v =
9 - i 4 450 3
b T - o0
o ee
Y06 il
0o 1
= Do2 1 N
003 1
D04 0
kg v Oyt T e D08 1
W@ E e 0R e oG 0
f B ey b o 0ot 0
_ 3
Register value : oo ’
“ et i
L % W bz oo potn 0
aracgrnet| Ggwae e o 0
b En3egoulpr 4 b
i TE Didblsy S
Tnput/Output Terminal |B3C1 | \
 Communicatine Data read cycle2ser. o B |

Page tab
Communication status lamp

Data re

ad cycle

Load factor
Max. load factor
Controller status

Input/output terminal diagram

0251E.ai

4- To close the Control Module Function Block Monitor window, click E at the top right
of the Window. Change the control status as necessary.
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2.10 Monitoring Data

"Control Module Function Block Monitor" is a function for displaying the function block
diagrams and for monitoring the register values of the control module function block
when the YS1700 is in the programmable mode.

Before performing monitoring, set the YS1700 to a status other than the stop status
(STOP).

The Control Module Function Block Monitor, Register Monitor and Module Monitor
windows can be displayed at the same time.

The display of the monitored data is refreshed only in the currently active window.

PC

/Eead/write
YS1000 of registers

0252E .ai

When the control status is "TEST2", simulated inputs (value settings) can be assigned to
input terminals.

<About switching display of monitoring values>

It may sometimes be difficult to understand how to check the operation of user programs,
because parameters with scale (Xn, PVn, SVn, Pn, etc.) are displayed as scaled values
and T register and module output registers are displayed as internal values in the scaled
value display. However, if you select internal value display, checking the operation of user
programs becomes easy because parameters with scale are also displayed as internal
values.

Nofte
When scale parameters (SCHn, SCLn, SCDPn, etc.) are changed during the display of internal
values, close and then re-open the Monitor window to update the displayed values to the
correct values.

Nofte

Set the setting values with scaling while the internal values are displayed.
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2.10 Monitoring Data

<Execute Communication window>

Serial Port: Available ports on the PC are automatically displayed.

Stop Bit, Parity, Baud Rate, Data Length, and Address: Set the parameters conforming
to the YS1000's communication conditions.

IP Address: Set the parameter conforming to the YS1000's IP address. (for Ethernet

communication)

Serial Address: When communication is performed via an Ethernet/RS-485 converter
(e.g. model name: VJET), set the YS1000's RS-485 communication address. (Do not
set the same address to two or more controllers.)

Port No.: Set the port No.

Note

When the YS1700's controller mode is TEST2, simulated input values can be set to Xn and
Din. (Xn: analog inputs, Din: digital inputs)

However, when an Xn or DIn is registered as an output terminal by SUB@SIMPR, the
simulated input values are replaced with the values of the registers connected to the output
terminals at the next control period.

Indicated Item

Explanation

Tag

TAG1 or TAG2 of the YS1700 is displayed.

User program name

The user program name of the YS1700 is displayed.

Load factor

The current load factor and the maximum load factor since the Control
Block Monitor window was opened are displayed.

Controller status

The control status of the YS1700 is displayed. This status can also be
switched.

Page tab

This tab switches the page.

Communication status
lamp

Green (blinking): communication in progress,
red (lit): communication error (delay) occurring

Data read cycle

See "2.10.3 Setting the Data Read Cycle."

Control block diagram

Register values are displayed in the control block diagram. Register
values displayed in control block diagrams are for display only, and cannot
be changed.

Input/output terminal
diagram

Register values are displayed in the input/output terminal diagram.

Input terminal register values can be displayed and changed. Note,
however, that these values can be changed only when the control status
is TEST2 (test run 2).

Output terminal register values are for display only.
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2.10 Monitoring Data

2.10.5 Monitoring Modules (YS1700 Programmable Mode Only)

1- Click Communication>Module Monitor from the menu to display the Execute

Communication window.

Execute Gommunication

Program Communication

Program Communication Options

Serial Port GO

F5-485 Communication
R35-485 Communication Options

Serial Port GO
Stop Bit 1 bit
Parity EWEM
Baud Rate 38400
Data Leneth g bit
Address 1

Ethernet Communication

Ethernet Communication Option

IP Address 19216811

Serial Address 1
Part Mao.

Decimal Mumber
Hezadecimal Mumber 01Fd

Communication Status Online
Model 51700
Code 010
Optioni Aan
Option? FA34
MAIMCPU Version(MCL) F1.01.03
DISP.CPU Werzion(DCU) F1.01.02
Parameter Wersion(PARAN R1.01.02
Compile Wersion{GOMP) F101.m
Controller Made PROG
Programming Type Function Block Method
Load Rate 765
Max Load Rete ENE

ALM Generation Status

PROG OVER GALG

Controller Status

RUN

[ mw J[ sror |[ Tesm ][ TEsT2 |

[ Execute Module Monitor (4 ]

@ Communicating

0253E.ai
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2.10 Monitoring Data

2- Click Execute Module Monitor to display the Module Monitor window.

[ Module Monitor (Scaled Value)

Confirm the load factor.

3- To close the Module Monitor window, click E at the top right of the Window.

]l
You can check whether scaled values or
internal values are displayed for the monitor values.
To switch the display of monitor values,
click Monitor>Display Internal Values and =
add a check.
] hd - hd
TRET ] [ [
O_TREF 4 T
IFsUB@1
5 {Tracking!
0.063 MMa02
|
- [ hd - o
FF1 [ [
_F7_ M
IFsUB@®2
T (FFinput)
i MHM03
v 53 L w hd
CEN| I I
o|_Pog 4 [SMODT
IFSUB®S
(Cascader
4 M— L]
£ ! ] l\
Fagel |FaeeZ|
MEIN | SUB@1:Tracking || SUB@ZFFinput | SUB®%Cascads | SUBRATRESW |
@ Communicating |Load facto&?.ﬁ% Maximum load factor:?.6%|Data read cycled sac.|
0254E.a

Note: The register values for subprogram argument registers (SARG01 to SARG04, and SSARGO01

to SSARGO04) are not displayed.

When a program password is set to the user program to be monitored, a dialog box

prompting you to enter the program password is displayed. Enter the password and click

OK.

User Program Password Input

Input the user program password.

Password |\ |
0255E.ai
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2.10 Monitoring Data

"Module Monitor" is a function for displaying the function block programs and for
monitoring register values when the YS1700 is in the programmable mode and
programming is performed by the function block programming. Before performing
monitoring, set the YS1700 to a status other than the stop status (STOP).

The Module Monitor, Control Module Function Block Monitor, and Register Monitor
windows can be displayed at the same time.

The display of the monitored data is refreshed only in the currently active window.
Passwords are limited to eight alphanumeric characters, and entry of passwords is case-
sensitive.

When the control status is "TEST2", simulated inputs (value settings) can be assigned to
input terminals.

» Load factor: "4.4.4 Program Load Factor"

Nofte
When the YS1700's controller mode is TESTZ2, simulated input values can be set to Xn and
DIn. (Xn: analog inputs, Din: digital inputs)

However, when an Xn or DIn is registered as an output terminal by SUB@SIMPR, the
simulated input values are replaced with the values of the registers connected to the output
terminals at the next control period.

<About switching display of monitoring values>

It may sometimes be difficult to understand how to check the operation of user programs,
because parameters with scale (Xn, PVn, SVn, Pn, etc.) are displayed as scaled values
and T register and module output registers are displayed as internal values in the scaled
value display. However, if you select internal value display, checking the operation of user
programs becomes easy because parameters with scale are also displayed as internal
values.

Note

When scale parameters (SCHn, SCLn, SCDPn, etc.) are changed during the display of internal
values, close and then re-open the Monitor window to update the displayed values to the
correct values.
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2.10 Monitoring Data

2.10.6 Viewing System Data

1- If you see the YS1000 System Data, click File>New from the menu in the Basic
window or [J on the toolbar to display the System Data window.

2- In the System Data window, click Upload System Data.

E;’i ¥YS51000 YS1000 Settings

dittE)  Wiew{d?  Communication®S)  Window)  Initialized  Help(H)

[M=1E9

Syztem Data

“ Upload Svstem Data ”

Mode| Uze | Tvpe Power Supply Direct Ihput Communication] Communication2 Certifization

v | D100VAC24WDG  » - || saga

< I | >
Main GPL Wersion (MGL) |R1.01.03 |

Digplay GPU Wersion {DCL} ‘R] maoz ‘

Farameter ‘ersion (FARA) [R1.0102 |

Gompile Version (COMP) [R1.01.01 |

Controller Mode ‘ FROG v ‘

Froeramming Method ‘Function Elock Method V‘

User Program Mame ‘single ‘

[ QK ] [ Cancel ]

0256E .ai

If you see the system data you are currently working on, click System Data in the file
window.

§8 551000 YS1000 Settings [Sample_ctl single_xip]

=10 Parameter
=7} Data Sheet System Data
File Information
Input/Output Sienal Gom
P Parameter Gomment

Upload System Data

Communication] Communication? Certification

v | /831

Fower Supply Direct Input
v H00VAG24VDG v |-

K Parameter Comment
i Parameter Settings
17 Event Display Settings
= [ Program
{1 Function Black Proeramming

< i | >

Main GPU Version (MG
Display CPLU Version (DGUY
Parameter Version (PARA)
Compile Wersion {COMPY
Gantroller Mads FROG

Programming Method Function Block Method

ENE N

2(|lg(|2||8

EREIERE

2R R |8
£

User Proeram Name

& i J

0256-2E.ai
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2.10 Monitoring Data

The following items cannot be changed with the file opened, and the Upload System
Data button is invalid.

* Model Name

» Parameter Version

+ Compile Version

Nofte
If you change the controller mode with the file opened, the setup data on the software will be
initialized.

If you change the programming method with the file opened, the program data on the software
will be cleared.
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2.11 File Management Operations

Parameter settings, data sheets, event settings, and programs are saved as a single
user file appended with the ".xip" file extension. For details on component programs, see
“3.2.13 Saving Programs as Components.”

2.11.1 Creating New Files

1- Click File>New from the menu in the Basic window or |J on the toolbar to display
the System Data window.

aping uonesado 000LSSA

ﬂYSS“]I]D Y51000 Settings
FiletF? Edit(E) Wiew() Communication@)  Window(d?  IitializelD  Help(H)

EARN=N = NN NN RN

(% System Data

Swstem Data

L Upload System Data J
hade] Uze | Twpe Power Supply Direct Input Communication] Communication? Certification
¥51700 (S [E] | 000VAC2Z4VDG v - v |- |- v |- [ -—-

4 10 b3

Main GFU Version (MCL) [

Digplay GPU Wersion (DG [

Parameter Wersion (PARMA) |R1 maoz
Compile Version (COMP) |R1 mm
Frogramming Method |Funct|an Block Method b

\
\
|
\
Controller Made [FROG v
|
\

User Program Name |

[ 0K ] [ Gancel

0257E.ai

2- For details on operations such as setting parameters and events, and creating data
sheets, see "2.4 Setting Parameters, Control Period, K Register, and P/X/Y Register
Scale."
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2.11 File Management Operations

2.11.2 Opening User Files

1- Click File>Open from the menu or E on the toolbar to display the Open a YS1000
User File window.

Open a YS1000 user file
Look in: |E} zetting V| <) 5l
LY &]tuning
L‘é [ vs1700-001.ip
My Recent
Documents
@
Desklop

My Documents

®

My Computer
Q File name: | b | L Open ]
MyMNetwork | Filesof ype: |Y5S1000 User filef*.xip] v [ cancel |

0258E..ai

2- For details on operations such as setting parameters and events, and creating data
sheets after opening a user file, see the respective sections in Chapter 2.

When a password is set to the user file, a dialog box prompting you to enter the user file
password is displayed. Enter the password and click OK.

User File Password Setting

Ihput the user file pazsword.

Pazsward |

0258-2E.ai

If there is no parameter table with support for the MCU parameter version of the user file
on YSS1000 (the revision of YSS1000 is old), the following message appears when the
open user file operation is executed.

Parameter version of file: ****

In order to open the selected file, you need to update the revision of the software. Since
the parameter table version of YSS1000 is old, the parameters that were added cannot
be displayed if the process is continued. Do you want to stop the process?

Be careful because the setting values of added parameters will be deleted if you continue
the process when this message appears and then overwrite the file by saving after
opening the file.
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2.11 File Management Operations

2.11.3 Setting User File Passwords

1- When the file is closed, click File>Set User File Password from the menu to display
the User File Password Setting window.

User File Password Setting

Look in: |E} zetting V| €] 5l
L &]tuning
{ [ vs1700-001.ip
My Recent
Documents

@

Desklop

@

My Documents

@

My Computer
g File name: | b | L Open ]
MyMNetwork | Filesof ype: |Y5S1000 User filef*.xip] v [ cancel |
0259E ai

2- Select the user file to set the password, and click Open.

3- Enter the password and click OK. You can enter up to eight alphanumerics for the
password.

User File Password Setting

Input the user file password.

Pazzword || |

Pazsword fconfirm} | |

0260E .ai

When setting a user file password, close the file you are working on.
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2.11 File Management Operations

2.11.4 Opening Sample Files

1- Click File>Sample File from the menu to display the Open a YS1000 Sample File
window.

QOpen a YS51000 sample file

Lok in: |&}Sample V| ] 5 el e

Sample_ctl casxip
Sample_ctl_selectxip

My Recert Sample_c:tl_single.xip
Documents

@

Desktop

®

My Documents

<

My Computer

Q File narne: | V| [ Open ]
MyMNetwork | Filesof type: —|'vSS1000 User flef*.xip] v [ caneel |

0262E.ai

2- For details on operations such as setting parameters and events, and creating data
sheets after opening a sample file, see the respective sections in Chapter 2.

2.11.5 Closing Files

1- Click File>Close from the menu to close the currently active window. To save a file
you are working on, use Save As.

2.11.6 Overwriting Files

1- Click File>Save from the menu or H on the toolbar. The data you are currently
working on is saved.

2-52 IM 01B08K01-02E



2.11 File Management Operations

2.11.7 Saving Files under a Different Name

1- Click File>Save As from the menu to display the Save As window.

Save As
Save in: | 125 setting V| €] 5
L [ﬁ)tuning
L‘é 51700001, xip
My Recent
Documents

&

Desktop

@

My Dacuments

®

My Computer
‘g File name: ['51700-002 v [ sae |
MyMetwork | Saveastpe:  |YSS1000 User flefip] v [ camcel |

0263E.ai

2- Enter the new name for the file, and click Save.

2.11.8 Comparing File Data

1- Click File>Compare Files from the menu to display the Select Comparison Range
window.

Select Comparison Range

Select the range to compare

(%) Parameter Data
() Event Display Data
() User Program Data

0264E.ai

2- Select the range to compare, and click OK.
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2.11 File Management Operations

3- Select the files to compare and click Open.

Gompare files

Look in: |E}5eﬂing V| €] 5 sl FEE

L ﬁmning
¥51700-001t.xip

My Recent ¥51700-003.xp
Documerts ¥51700-004.xp

@ ¥51700-005.xip

Desktop

2
My Ij#ents

My Computer

—
File name: |

My Networke | Flles of type: | Y551000 Userfile(" xip) v [ cancel |

0265E.ai

4- Execute the compare. If there is matching data, the following message is displayed.
If there is a data mismatch, the mismatching data is displayed.

YS51000

\ 1 ) There is no data that does not match.

0266E .ai

If the following message is displayed during execution of a comparison, follow the
instructions in the message:

"Unable to perform a comparison because the system data does not match. Comparison
was stopped.”

Probable causes of this error are a different parameter version or compile version.
* To cancel the comparison, click Yes.
* To continue the comparison, click No.

The data you are currently working on is compared with the file data saved on the PC.
Input terminals, arrangement information, and program comments are not compared.
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2.11 File Management Operations

2.11.9 Saving Tuning (Trend) Data

1- During excution of tuning, click File>Save the trend data from the menu to display

the Save As window.

Tuning

-
\1 ) Do wou want to gave the trend data?

Yes [ Mo ] [ Cancel
0267-01E.ai
Save As
Savein: |@tuning V| Q2 M
L] fic03 cev
My Recent
Documents

B

Desktop

by Documents

=

= )
m g @

= |

=

@

2- Enter the new name for the file, and click Save.

File name: ['v51700-002 v [ sae |
MyMetwork | Saveastpe: | YSS1000 User fief* sip] v [ cancel |
0267E.ai
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2.11 File Management Operations

Tuning (trend) data is saved to file in CSV format.
Trend data for up to 65,000 samples can be saved regardless of the data read cycle.
When the number of trend data samples exceeds 65,000, the data is automatically saved
to a different file.
Change the row of Time with EXCEL at time.
Example: When the 65,001st data was sampled in 2007 (year), on 05 (May), 20th,
at 21 (hours), 30 (minutes), 50 (seconds), the file name is as follows:
2007_05_20_21_30_50.CSV

Trend data file directory: \Data\Settings\Tuning\ (See "2.11.10 Setting Path for Saving
Files.")

YSS1000 Tuning Trend Data

[Auto Scan Information]

No Model  Address LOOP CTL CNT TAG UNIT SCDP
No.1 YS1700 192.168.200.91 1 PROG PID YS1700.LOOP1 % 1
No.2 YS1700 192.168.200.912 PROG PID YS1700.LOOP2 % 2
[Scale Setting Information]

No. LOOP  Scale Type MIN  MAX

A 1 1 0 1000

A 2 2 1000 2000

[Trend Setting Information]

No. LOOP Data Scale Display Color

Trd_1 1 PV1 1 Green

Trd_2 1 SVv1 1 Blue

Trd_3 1 MV1 1 Pink

Trd_4 2 PV2 2 Orange

Trd_5 2 SvV2 2 Purple

Trd_6 2 MV2 2 Yellow

[Trend Data]

Date Time 1.PV 1.8V 1.MV 2.PV 2.8V 2.MV ALM
2007/1/29 13:45:23 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:24 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:25 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:26 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:27 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:28 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:29 -25 738 6.3 7.5 13.17 -6.3 ON
2007/1/29 13:45:30 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:31 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:32 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:33 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:34 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:35 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:36 -25 738 6.3 7.5 13.17 -6.3 ON
2007/1/29 13:45:37 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:38 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:39 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:40 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:41 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:42 -25 738 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:43 -25 738 6.3 7.5 13.17 -6.3 ON
2007/1/29 13:45:44 -25 73.8 6.3 75 13.17 -6.3 ON
2007/1/29 13:45:45 -25 738 6.3 75 13.17 -6.3 ON

0268.ai

Trend data is always saved as scaled values even if the monitor display (internal values
and scaled values) of tuning data is switched.
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2.11 File Management Operations

2.11.10 Setting Path for Saving Files

A CAUTION

When using Windows Vista, do not set a path including the Program Files folder. If
a path including the Program Files folder is set, the YSS1000 will not work correctly.

1- While the files are closed, click File>Environmental Setting>Path to display the

Path window.
Path X
User file path
‘O.¥Fmgram Files¥'351000¥Data¥Setting |
Giomponent program file path
C¥Program Files¥YS51000¥Companents |

Cancel

0268-01E.ai

2- Set the path for user files or user program files saved as components, and click OK.

The path for saving user files and the path for user program files saved as components
can be set. The paths for user files and component program files are set as shown in the

table below.
(Factory Defaults)
File Storage Folder
Windows 2000/XP Windows Vista
Common directory C:\Program Files\ C:\Users\<UserName>\
YSS1000\ Documents\YSS1000\
User file \Data\Settings\ \Data\Settings\
Component program file \Components\ \Components\

2.11.11 Creating Communication Logs

1- While the files are closed, select File>Environmental Setting>Communication
LOG and add a check to create communication log files.

Normally, use without a check added. You can use logs for analysis when, for example,
errors are generated during communication. If a check is added, disk space will be used,
because a log is created each time communication with YS1000 takes place.

IM 01B08KO01-02E 2-57

aping uonesado 000LSSA



2.12 Printing

1- Click File>Print from the menu or d on the toolbar to display the Select Print
Range window.
Select Print Range 5]
Select the range to print.

All

Farameter

Data Sheet
Parameter Settings

Ewent Dizplay Settings
Frogram

Frogram
Contral Block Diagram

[ PintPreviewty) | [ FiniEl

0269E.ai

2- Select the data to print, and click Print to display the Print window.
Click Print Preview to display a print preview on the next page.

3- When printing is completed, click ﬂ at the top right of the window.
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2.12 Printing

The following are samples of how data is printed out.

£ Print preview

@LO- DM @B B  cos:|

File Information

0270E.ai

EE Print preview

& O - 0 @M@ | oo

FEEEEEE BEEEFEE

Input/Output Signal Comment

0271E.ai
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2.12 Printing

i8l Print preview
& L - O E B @

]

EEEEREREEE R

i
£
H

0272E.ai 0273E.ai

Parameter List Event Display Settings

{8 Print preview {8 Print preview

& L - [0 @ 6 @

e
S ke o0 8

L —rch ey e L
i marhe e |

PPt

e

P

Bl ECER TRt —— [T ——

0274E .ai 0275E .ai

Program Control Block Diagram
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Converting the Data of Old Models

The names of models applicable to data conversion becomes as shown in the table

below.
Before Conversion After Conversion
YS170, SLPC YS1700
YS150 YS1500
YS131 YS1310
YS135 YS1350
YS136 YS1360

Conversion Workflow

( Start up YSS1000 )

|Select “YS1000 Configuration Function” in the Sel

lect YSS1000 Function window. |

v

| The Basic window is displayed. |

| Select one of the following tasks from

the menu “Convert”. |

S

Convert
Convert by reading Convert from
YSS20 file directly from SLPC user ROM
YS100 file
|

» Section 2.13.1 » Section 2.13.2 » Section 2.13.3

Read Upload
YSS20 file All YS100 SLPC
Y Y Y

/_|_\

Convert data.

User program

No error

Check program.

Y

Review user program.

Review parameters.

» Chapter 3 User Program Creation Guide

v

| Save the data to a file.

'

| Download to YS1000

Direct input

Set input specifications.

User program

| Perform tuning.

!

| Check operation.

'

C

Operate. )

» 2.4 Setting Parameters, Control Period,
K Register, and P/X/Y Register

»2.11.7 Saving Files under a Different Name

» 2.7 Downloading Data

» User's Manual (CD-ROM) of respective controllers
for adjustment of direct input (temperature,
resistance, frequency)

When in YS1700 programmable mode only

»2.10.2 Monitoring Register Data

»2.10.4 Monitoring Control Module Function Blocks
»2.10.5 Monitoring Modules

»2.10.1 Monitoring Tuning Data

0275-00E .ai
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2.13 Converting the Data of Old Models

2.13.1 Converting User Programs and Parameter Data of YSS20 R1.04 Format

A

YSS1000.

CAUTION

Be sure to review the converted data and check the operation after converting from YSS20 to

Read the R1.04 format files (extension: .hd) of YSS20 programming package and
convert the data to YSS1000 format. The data is converted to system data, data sheets,
parameter data, and user program data (when using a user program) of YSS1000. In
the case of the user program, the text program and program comments are converted.
Conversion to the function block method is not possible.
The YSS20 files have the following four extensions: “.hd,” “.obj,” “.pmt,” and “.prg.”
Conversion is not possible if all the files are not in the same folder.

1- Start up YSS1000, and click "Y$1000 Configuration Function" in the Select
YSS1000 Function window.

File() ToollD  Helptt)
LS ] g a9 O] 6

Select YS51000 Function

000 Contieuration Function

51000 Check Support Function

0275-01E.ai

2- Click Convert>Read YSS20 File in the Basic window to display the Open YSS20

Data File window. Specify the directory containing the four YSS20 files.

Open Y5520 Data File

My Recent
Documents

by Documents

&<

My Computer

&

by Metwark

Lok in: | |23 setting

J o2
@tuning
File: narme: | e | L Open J
Files of type: [ 5520 file eha v [ canesl |

0275-02E.ai
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2.13 Converting the Data of Old Models

3- Select the user file (extension: .hd) to convert, and click OK to display the Version
Setting window. Set the same parameter version and compile version as those of
YS1000 for downloading data.

ﬁ SetUpVersion

Parameterersion é
(7]

-

Compileversion R1.01.01 8
o

(@]

L_ox ] g

oK

o

f=+

o

=]
0275-03E.ai 0
<
Qo

o

4- Set the parameter version and compile version of YS1000 for downloading, and
click OK to display the Conversion Result List window. (The Conversion Result List
window appears when a value is changed, name is changed, or conversion error is
generated.) The conversion results are saved in the directory :\Data\Convert\ (See
"2.11.10 Setting Path for Saving Files") under the file name Convert Month Day Hour
Minute.csv. (Example: When the conversion is performed at 19:30 on September 30,
the file name is Convert09301930.csv.)

COX)

ﬁ Gonversion Result List

Parameter name Data value Parameter Data value after Corversion result |
1 DI DI DING DI =
2 Doz DI D025 DI Mame iz changed. D |
a D03 DI D34 DI Mame iz changed.
1 DIod DI D043 DI Mame iz changed.
5 DIOG DI D52 DI Mame iz changed.
G DIOG DI DIOG1 DI Mame iz changed.
7 DL 1063 DL on Walue is changed.
a DL2 1063 DL2 0o Walue iz changed.
g From nn From 0.000 Walue iz changed.
10 Fronoz 10.0 Fronoz o1o0 Walue iz changed.
1 Fxono3 200 Fxono3 0200 Walue is changed.
12 Fxo04 30.0 Fxo04 0.:300 Walue iz changed.
13 FXon05 40.0 FXon05 0.400 Walue iz changed.
14 FHon06 50.0 FHon06 0500 Walue iz changed.
15 Fxono7 60.0 Fxono7 0600 Walue iz changed. -

| oK 1 Print
0275-03E.ai

Confirm that there is no conversion error in the conversion results.

Conversion Errors

When data is converted from YSS20 to YSS1000, an error is displayed in the following
cases. If an error is displayed, the default values of YS1000 are set in YSS1000.

* CMP is set for CMOD2 with the multi-function type of YS150/YS170.

* Part of the YS100 data has for some reason become damaged.
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2.13 Converting the Data of Old Models

5- Click OK to display the Basic window.

k8 ¥551000 YS1000 Settines [New Filel

D) Initialized

Help(H)

=+ Data Sheet
F Parameter Comment
Event Digplay Settines

& () New File
File Tnformation
K Parameter Comment

E System Data
= Parameter
Input/Output Sienal Com|
) Parameter Settines
{2 Text Program

0275-05E .ai

6- When you want convert data that contains a user program, perform a program check
by selecting Tool>Program Check after the Text Programming window opens. If a
compile error is generated, a review of the user programs is required.

7- After the data is saved to file, download it to YS1000 and then perform an operation
check.

Review the data after the conversion and save it as a file in YSS1000 format.
» Saving files: "2.11.7 Saving Files under a Different Name"

In the case of the system data, the model name, controller mode, programming method,
and user program name are converted. Review other system data after conversion.
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2.13 Converting the Data of Old Models

Parameter data is converted as shown in the table below. For parameters that are not
converted or not applicable, the default parameter values of YSS1000 are set.

By YS100 YS1000 YS1700 YS1700/YS1500
S Parameter Category Parameter Parameter PROG | sinaLe | cas |seLect YS1310(YS1350(YS1360f Remarks
Symbol Symbol
PID Setting 1 PID1 PID1 v v v v
PID Setting 2 PID2 PID2 v v v
STC Setting 1 STC1 STC1 v v v v
Tuning STC Setting 2 STC2 STC2 v v v
Parameter |Setting 1 SETTING1 SETTING1 v v v
Setting 2 SETTING2 SETTING2 v
P&T Register Setting P&T REG P&T REG v
Parameter Setting PARAMETER |PARAMETER v v v
Configuration 1 CONFIG1 CONFIG1 v v v v v v v
Configuration 2 CONFIG2 CONFIG2 v v v v v v v
Configuration 3 CONFIG3 CONFIG3 v v v v v v
:::;ut Specification Set- SC MAINT SC MAINT _ _ _ _ _ Only settable
Password Setting PASSWORD |PASSWORD - - - - - - - with YS1000.
Sample & Batch Setting [SMPL&BATCH [SMPL&BATCH| v/
Sample Setting None SMPL
Z:t,'"g for Operation Dis-| s o\Fig2  |DisPLAY v | v v ] v v v v
LCD Setting LCD LCD — - - - - - -
) ) Communication Setting |CONFIG1 COMM - - — — — - —
gzsa"::;:g DI/DO Setting CONFIG3 DI/DO v v | v | v
FX Table Setting FX TABLE FX TABLE v v v v
GX1 Table Setting GX1 TABLE GX1 TABLE v
GX2 Table Setting GX2 TABLE GX2 TABLE v
:;?t?nr;m'sem”g'“”'t Ylpom1seT  |Pomit SET v
g;zt)t?nr:m—settlng—umt 2 None PGM2 SET
Preset PID Setting PID TABLE PID TABLE v
K Constant Setting K CONST K CONST v
P Scale Setting None None v
X Scale Setting None None v Olnly settable
with YSS1000.
Y Scale Settting None None

v': Converted, —: Not converted, /: Not applicable

The “LD RAM” program instruction of YS170 does not exist in YS1700. Review the
program after data conversion.

Note

When multiple different control instructions (BSC1, BSC2, CSC, SSC) exist in the program
before conversion, the control function near the last program step is selected as control

function.
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2.13 Converting the Data of Old Models

For files of the YSS10 programming package and YSS20 programming package R1.03
or earlier, first convert the data to YSS20 R1.04 format, and then to YSS1000 format.
The setup files of YSS20 R1.04 are included on YSS1000 Setting Software for YS1000
Series (CD-ROM). Storage folder: CD-ROM drive:\YSS20\english\

Convert the data to YSS20 R1.04 format in the following order. For details, refer to the
user’s manual for YSS20. The operation below is when converting in Windows 2000/XP,
and Windows Vista.

(1) Install YSS20.

(2) Start up YSS20.

(3) Open the files of YSS10 or YSS20 R1.03 or earlier.

(4) Save the file under a different name.

(5) Exit YSS20.
The user’s manual for YSS20 is included as an electronic manual on YS1000 Series
Manuals (CD-ROM). Storage folder: CD-ROM drive:\YSS20\english\

YSS20 will not operate if files with the read-only attribute set are read in YSS20 R1.04. It
is not possible to read data files directly from the CD-ROM. Furthermore, when the four
files with the “.hd,” “.obj,” “.pmt,” and “.prg.” extensions are copied from the CD-ROM, it is
necessary to remove the read-only attribute.
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2.13 Converting the Data of Old Models

2.13.2 Reading and Converting User Programs and Parameter Data from YS100

Note

Be sure to review the converted data and check the operation after converting from YS100 to
YSS1000.

1- Start up YSS1000 while YS100 is connected, and click "YS1000 Configuration
Function" in the Select YSS1000 Function window. For details on connecting, see
“1.3 Connecting the YS100 to a PC.”

Select Y551000 Function

PET000 Contieuration Function

51000 Check Support Function

0275-06E .ai

2- Click Convert>Upload All YS100 in the Basic window to display the Execute
Communication window.
B Execute Gommunication

Proeram Gommunication

P G ication Opt
[ e e Communication Status Online
Serial Part GOl Maodel Y5170 54
Option Sa31
Gontroller Made BINGLE

ALM Generation Status

Click STOP, and RAM GALG
then execute uploading. —

Gontroller Status

RUN

[ Upload All 510006

@ Gommunicating

0275-07E .ai
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2.13 Converting the Data of Old Models

3- Set the communication conditions, set the controller status to STOP, and click
Upload All YS100. Message is displayed when the upload is completed.

4- Click OK to display the Excute Communication window. Re-set the controller status
to RUN.

\5- Close the Excute Communication window to display the SetUp Version window.
Set the parameter version and compile version of YS1000 for downloading. Click OK
in SetUp Version window.

@ SetUpversion L

ParameterVersion

CompileWersion

R1.071.01

0275-03E.ai

6- Click OK to display the Conversion Result List window. (The Conversion Result List
window appears when a value is changed, name is changed, or conversion error is
generated.) The conversion results are saved in the directory :\Data\Convert\ (see
"2.11.10 Setting Path for Saving Files") under the file name Convert Month Day Hour
Minute.csv. (Example: When the conversion is performed at 19:30 on September 30,
the file name is Convert09301930.csv.)

ﬁ Gonversion Result List

Parameter name

Data value

Parameter

Data value after

B

Corversion result Al

1 aouT 1 Dolo g
] AOUT 1} DozZD 0 Mame iz changed.
a AOUT 1} o3 1] Mame iz changed.
4 DLl 1063 DLl 0o Walue iz changed. =
5 Fronm nn Fronm 0.000 Walug iz changed.
5 Fro102 100 Fro102 0100 Walue iz changed.
7 Fro103 200 Fro103 0200 Walue iz changed.
a Fro104 300 Fro104 0.:200 Value is changed
g Fro108 400 Fro108 0400 Walug iz changed.
10 FHon06 50.0 FHon06 0500 Walue is changed.
1 Fxono? 60.0 Fxono? 04500 Walue iz changed.
12 Fxonog 0.0 Fxonog 0.¥a0 Walue iz changed.
13 FHono9 80.0 FHono9 0800 Walug iz changed.
14 FXo110 90.0 FXo110 0900 Walue is changed.
15 FHO111 1000 FHO111 1.000 Walue iz changed. v
oK 1 Print
0275-09E .ai

Confirm that there is no conversion error in the conversion results.

Conversion Errors
When data is converted from YS100 to YSS1000, an error is displayed in the following
cases. If an error is displayed, the default values of YS1000 are set in YSS1000.

* CMP is set for CMOD2 with the multi-function type of YS150/YS170.

* Part of the YS100 data has for some reason become damaged.
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2.13 Converting the Data of Old Models

7- Click OK to display the Basic window.

k8 ¥551000 YS1000 Settines [New Filel

WindowdW)  Conwert@ Thitialize®  Help(H)

B [ New File
] Svstem Data
= 1) Parameter
= Data Sheet
File Information
Input/Output Sienal Com
i Parameter Settings
I Event Display Settines

L] i ]l

0275-10E.ai

8- When you want convert data that contains a user program, perform a program check
by selecting Tool>Program Check after the Text Programming window opens. If a
compile error is generated, a review of the user programs is required.

g- After the data is saved to file, download it to YS1000 and then perform an operation
check.

The data is read from the YS100 unit, and then converted to YSS1000 format. The data
is converted to system data, parameter data, and user program data (when using a user
program) of YSS1000.

The version of YS170 and YS150 needs to be REV1.6 or later in order to convert data.
There are no restrictions on the version of YS131, YS135, and YS136.

Confirm the version of each instrument in Configuration Display 1 (CONFIG 1).

» Saving files: "2.11.7 Saving Files under a Different Name"

In the case of the system data, the model name, controller mode, programming method,
and user program name are converted. Review other system data after conversion.
YS net of YS100 is not converted because it does not exist in YS1000.

When the COM port for the internal modem of laptop PC etc. is specified for the Serial
Port of the Program Communication Options in the Excute Communication window, and
Upload All YS100 is excuted, the message "This is not a YS100. Connect a YS100." may
be displayed. In this case, specify the COM port connected to YS100.
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2.13 Converting the Data of Old Models

Parameter data is converted as shown in the table below. For parameters that are not
converted or not applicable, the default parameter values of YSS1000 are set.

Disola YS100 YS1000 YS1700 YS1700/YS1500
Piay Parameter Category Parameter Parameter YS1310{YS1350|YS1360| Remarks
Group PROG [SINGLE | CAS |SELECT
Symbol Symbol

PID Setting 1 PID1 PID1 v v v v
PID Setting 2 PID2 PID2 v v v
STC Setting 1 STC1 STC1 v v v v

Tuning STC Setting 2 STC2 STC2 v v v

Parameter  [Setting 1 SETTING1 SETTING1 v v v
Setting 2 SETTING2 SETTING2 v
P&T Register Setting P&T REG P&T REG v
Parameter Setting PARAMETER |PARAMETER v v v
Configuration 1 CONFIG1 CONFIG1 v v v v v v v
Configuration 2 CONFIG2 CONFIG2 v v v v v v v
Configuration 3 CONFIG3 CONFIG3 v v v v v v
| t ificati t-
ti’;‘;” Specification Set-|q0 AINT  |SC MAINT - - - - —  |only settable
Password Setting PASSWORD |PASSWORD _ _ _ | - _ _ —|with YS1000.
Sample & Batch Setting [SMPL&BATCH |SMPL&BATCH v
Sample Setting None SMPL
s’lzt'ng for Operation Dis-| - o\ 62 DISPLAY v v | v | v v v v
LCD Setting LCD LCD — — - — — — —
Communication Setting |CONFIG1 COMM v v v v v v v

Engineering -
DI/DO Setting CONFIG3 DI/DO v v v v

Parameter
FX Table Setting FX TABLE FX TABLE v v v v
GX1 Table Setting GX1 TABLE GX1 TABLE v
GX2 Table Setting GX2 TABLE GX2 TABLE v
Program-settmg-umt 1 PGM1 SET PGM1 SET v
Setting
Program—settmg—unlt 2 None PGM2 SET
Setting
Preset PID Setting PID TABLE PID TABLE v
K Constant Setting K CONST K CONST v
P Scale Setting None None v

- 7 Only settable

X Scale Setting None None with YSS1000.
Y Scale Settting None None

v': Converted, —: Not converted, /: Not applicable

The “LD RAM” program instruction of YS170 does not exist in YS1700. Review the
program after data conversion.
Program comments are not converted because they are not downloaded to YS170.
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2.13 Converting the Data of Old Models

Difference between Specifications of YS100 and YS1000 (1)

The following parameters and setting values are changed when the data is converted.

YS100 Parameter

YS1000 Parameter

Before Conversion

After Conversion

Remarks

K01 to K16 K01 to K16 0.0 to 100.0 0.000 to 1.000

FX101 to FX111 FX101 to FX111 0.0 to 100.0 0.000 to 1.000

FX201 to FX211 FX201 to FX211 0.0 to 100.0 0.000 to 1.000

GXI101 to GXI111 GXI1101 to GXI111 0.0 to 100.0 0.000 to 1.000

GX0101 to GXO111 | GXO101 to GXO111 0.0 to 100.0 0.000 to 1.000

GXI201 to GXI211 GXI201 to GXI211 0.0 to 100.0 0.000 to 1.000

GX0201 to GX0211 | GX0201 to GXO211 0.0 to 100.0 0.000 to 1.000

PGO01 to PGO10 PGO101 to PGO110 0.0 to 100.0 0.000 to 1.000

TIM1 M-COLD

START START AUT AUT

TIM2 M-COLD

DLA DLA 106.3 0.0 For YS1700, the alarm
does not work with a
setting equivalent to

VL1 VL1 106.3 0.0 0.0%.

0 0 The derivative time for

TD1 TD1 YS100 is off with both

1 0 0and 1.

DL2 DL2 106.3 0.0 For YS1700, the alarm
does not work with a
setting equivalent to

VL2 VL2 106.3 0.0 0.0%.

0 0 The derivative time for

TD2 TD2 YS100 is off with both

1 0 0and 1.

Difference between Specifications of YS100 and YS1000 (2)
The following parameters are changed when the data is converted.

Name of Parameter

YS100 Parameter

YS1000 Parameter

Remarks

Alarm Contact Type

AOUT1 to AOUT6

DO1D to DO6D

Time Setting for PGM1

PGTO01 to PGT10

PGT101 to PGT110

Output Setting for PGM1

PGO01 to PGO10

PGO101 to PGO110

DI1/DO6 Specification DIO1 DIO16
DI2/DO5 Specification DIO2 DIO25
DI3/DO4 Specification DIO3 DIO34
DI4/DO3 Specification DI04 DI043
DI5/DO2 Specification DIO5 DIO52
DI6/DO1 Specification DIO6 DIO61

Nofte

When multiple different control instructions (BSC1, BSC2, CSC, SSC) exist in the program
before conversion, the control function near the last program step is selected as control

function.
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2.13 Converting the Data of Old Models
2.13.3 Converting the User ROM Data of YS80 (SLPC)

Note

Be sure to review the converted data and check the operation after converting from SLPC to
YSS1000.

For details on conversion, see the below.

1- Use the software supplied with a commercially available ROM writer to read the
user ROM data. The data to read is a file in binary format. Make the extension
"bin." When reading the data, read the image of the whole ROM. For details on the
operation, refer the user’s manual for the ROM writer.

2- Start up YSS1000, and click "YS1000 Configuration Function" in the Select
YSS1000 Function window.

Fil(f)  ToollD  Help(H)
= |

Select YS51000 Function

S 000 Contieuration Function

51000 Check Support Function

0275-12E.ai

3- Click Convert>SLPC in the Basic window to display the Open SLPC ROM Data File
window.

Open SLPCG ROM Data File

Look in: |@setting v| Qe o
Eﬁtuning

My Recent
Documents

My Documents

<

My Computer

File: narme: | e | L Open J

&

My Metwark, Files of type: |SLPO ROM Data File (BIN v| [ Cancel ]
0275-13E.ai
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2.13 Converting the Data of Old Models

4- Select the user file (extension: .bin) to convert, and click OK to display the SetUp
Version window. Set the same parameter version and compile version as those of
YS1000 for downloading data.

ﬁ SetUpVersion

Parameterersion

Gompilehersion F1.01.m

0275-14E.ai

5- Set the parameter version and compile version of YS1000 for downloading, and
click OK to display the Conversion Result List window. (The Conversion Result List
window appears when a value is changed, name is changed, or conversion error is
generated.) The conversion results are saved in the directory :\Data\Convert\ (see
"2.11.10 Setting Path for Saving Files") under the file name Convert Month Day Hour
Minute.csv. (Example: When the conversion is performed at 19:30 on September 30,
the file name is Convert09301930.csv.)

o=1E

ﬁ Gonversion Result List

Parameter name Data value Parameter Data value after Cionversion result b
1 Ly Ly MName iz changed. A
2 HIH 1000 HsHM 1000 Mame iz changed. 7
a HIL 1} sl 0 Mame iz changed. n
1 HD 3 HaDm H Y Mame iz changed.
5 H2H 1000 HaH0Z2 1000 Mame iz changed.
G w2l 0 Hsloz 0 Mame iz changed.
7 H2Dh 3 HaD0z2 HEHER Mame iz changed.
a HaH 1000 HaH02 1000 Mame iz changed.
q Hal 1} ¥5L03 1] Mame iz changed.
10 Hab 3 HaD03 HEHER Mame iz changed.
1 H4H 1000 HsHD4 1000 Mame iz changed.
12 4L 1} Halod 1] Mame iz changed.
13 H4D 3 HaDnd HEHEE Mame iz changed.
14 HEH 1000 HsHIS 1000 Mame iz changed.
15 WAL 1} HaLog ] Mame iz changed. b

| oK 1 Print
0275-15E.ai

Confirm that there is no conversion error in the conversion results.

Conversion Errors

Data conversion stops if any of the following files is selected.

* Afile other than an SLPC ROM data file

* A file of a size other than ROM 28-pin (part number: A1123LQ) (8 kb) and ROM 24-pin
(part number: G9003LT) (2 KB)

When data is converted from SLPC to YSS1000, an error is displayed in the following
cases. If an error is displayed, the default values of YS1000 are set in YSS1000.
* Part of the SLPC ROM data has for some reason become damaged.

IM 01B08K01-02E
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2.13 Converting the Data of Old Models

6- Click OK to display the Basic window.

k8 ¥551000 YS1000 Settines [New Filel

Help(H)

Window)  Conwert@  Thitialize®

B [ New File
] Svstem Data
= 1) Parameter
= Data Sheet
File Information
Input/Output Sienal Com
F Parameter Gomment
¥, Parameter Gamment
i Parameter Settings
I Event Display Settines
=1 Proeram
{2 Text Program

L] i ]l

0275-16E.ai

7- When you want convert data that contains a user program, perform a program check
by selecting Tool>Program Check after the Text Programming window opens. If a
compile error is generated, a review of the user programs is required.

8- After the data is saved to file, download it to YS1000 and then perform an operation
check.

The data (binary file) is read from YS80 (SLPC) user ROM, and then converted to
YSS1000 format. In order to read the data from the user ROM, a commercially available
ROM writer is required to create a binary file.

The data is converted to system data, parameter data, and user program data of
YSS1000. You can convert the data of the user ROM of “SLPC*A” and “SLPC*E.”
Review the data after conversion and save it as a file in YSS1000 format.

» Saving files: "2.11.7 Saving Files under a Different Name"

Model Names and Suffix Codes of SLPCs Applicable for Conversion
SLPC-100*A, SLPC-110*A, SLPC-200*A, SLPC-210*A

SLPC-140*E, SLPC-150*E, SLPC-170*E, SLPC-240*E, SLPC-250*E, SLPC-270*E
SLPC-151*E, SLPC-181*E, SLPC-251*E, SLPC-281*E

The user ROM of SLPCs applicable for conversion is shown in the table below.
Yokogawa Electric’s Part No. | Manufacturer |Manufacturer’s Part No.[ No. of Pins
A1123LQ Fujitsu MBM27C64 28
G9003LT Fujitsu MB8516 24
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2.13 Converting the Data of Old Models

Note

The user ROM mounted to an SLPC contains the user program and default parameters. Data
such as tuning data that is actually operated on SLPC is not included in user ROM. If you want
to convert data, read the operation parameters and ACTION switch settings from the side panel
of SLPC, and record them on a parameter sheet. Set the recorded operation parameters in
YSS1000. When setting the parameters in YSS1000, set the scale parameters first. Use the
parameter sheet in “11.4 Parameter Sheet for SLPC-YS1700 Data Conversion.”

In the case of the system data, the model name, controller mode, programming method,
and user program name are converted. Review other system data after conversion.

Overview of Data Conversion

SLPC

" 5. f/
c

o
= the power is on.

@ o Parameter Sheet for
oo SLPC-YS1700 Data Conversion

) —
Record the operation
parameters while

SLPC

@ Set the parameters

T

@”““ in YSS1000.

-~ Turn the power off and
remove the SLPC user ROM.

[ :
A commercially @ Set the user ROM in
available l a commercially available
ROM writer ROM writer.

Create a binary file with
the software supplied with
the ROM writer. @

Read and convert
the binary file in YSS1000.

0275-11E.ai
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2.13 Converting the Data of Old Models

Parameter data is converted as shown in the table below. For parameters that are not
converted or not applicable, the default parameter values of YSS1000 are set.

) Y§1000 YS1700
Display Group Parameter Category Display Remarks
PROG
Symbol
. When PH1 and PH2 are 106.3 (default value)
PID Setting 1 PID1 v
eHing and PL1 and PL2 are -6.3 (default value), the
alarm in YS1000 is off. When DL1, VL1, DL2
) . v , , ,
Tuning PID Setting 2 PID2 and VL2 are 0, the alarm in YS1000 is off.
Parameter STC Setting 1 sTCA _
STC Setting 2 STC2 —
P&T Register Setting P&T REG v
Configuration 1 CONFIG1 v
Configuration 2 CONFIG2 v
Input Specification Setting[SC MAINT L
N LPC.
Password Setting PASSWORD © parameters exist in SLPC
SMPL&
i v
Sample & Batch Setting BATCH
Setting for Operation Dis-
DISPLAY
play No parameters exist in SLPC.
LCD Setting LCD
Communication Setting |COMM -
DI/DO Setting DI/DO v
Engi )
NIINEENNG Iy Table Setting FX TABLE v
Parameter
GX1 Table Setting GX1 TABLE v
GX2 Table Setting GX2 TABLE v
P - ing-unit 1
rogram setting-unit PGM1 SET v
Setting
Program-setting-unit 2
PGM2 SET
Setting No parameters exist in SLPC.
Preset PID Setting PID TABLE
K Constant Setting K CONST v
P Scale Setting None v
X Scale Setting None v/ |Only settable with YSS1000.
Y Scale Settting None v

v: Converted, —: Not converted, /: Not applicable

Difference between Specifications of SLPC and YS1000 (1)
The following parameters and setting values are changed when the data is converted.

SLPC Parameter YS1000 Parameter Before Conversion | Aftger Conversion Remarks

FO1 to F11 FX101 to FX111 0.0 to 100.0 0.000 to 1.000

G01to G11 FX201 to FX211 0.0 to 100.0 0.000 to 1.000

HO1 to H11 GXI101 to GXI111 0.0 to 100.0 0.000 to 1.000

101 to 111 GX0101 to GXO111 0.0 to 100.0 0.000 to 1.000

LO1 to L11 GXI201 to GXI211 0.0 to 100.0 0.000 to 1.000

MO1 to M11 GX0201 to GX0211 0.0 to 100.0 0.000 to 1.000

P30 to P39 PGO101 to PGO110 0.0 to 100.0 0.000 to 1.000
COLD M-COLD

MODE1 START
HOT AUT
0 0

TD1 TD1 y 0 The derivative time for

SLPC is off with both

0 0

TD2 TD2 ; 5 Oand 1.
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2.13 Converting the Data of Old Models

Difference between Specifications of SLPC and YS1000 (2)
The following parameters are changed when the data is converted.

Name of Parameter SLPC Parameter YS1000 Parameter Remarks
Adjustable setpoint filter a PX1 to PX2 SFA1 to SFA2
Adjustable setpoint filter PY1to PY2 SFB1 to SFB2
Start mode MODE1 START
C-mode 1 MODE2 CMOD1
Backup mode 1 MODE4 BMOD1
Autoselector selection CNT3 ATSEL

Only settable

Control cycle CNT4 CYCL with YSS1000.
Control operation formula CNT5 ALG1 to ALG2
100% value of scale HI1 to HI2 SCH1 to SCH2
0% value of scale LO1 to LO2 SCL1 to SCL2
Decimal point position DP1 to DP2 SCDP1 to SCDP2
Sample Pl sampled time 1 ST1 STM1
Sample-and-hold PI control time span 1 | SW1 SWD1
Sample Pl sampled time 2 ST2 STM2
Sample-and-hold PI control time span 2 | SW2 SWD2
DI1/DO6 specification DI01 DIO16
DI2/DO5 specification DI02 DIO25
DI3/D0O4 specification DIO3 DIO34
D14/DO3 specification DI04 DIO43
DI5/DO2 specification DI05 DIO52
DI6/DO1 specification DI06 DIO61
Setting of FX1 FO1to F11 FX101 to FX111
Setting of FX2 GO01to G11 FX201 to FX211
Input setting of GX1 HO1 to H11 GXI101 to GXI111
Output setting of GX1 101 to 111 GX0101 to GXO111
Input setting of GX2 LO1to L11 GXI201 to GXI211
Output setting of GX2 MO01 to M11 GX0201 to GX0211
Time setting for PGM1 P20 to P29 PGT101 to PGT110
Output setting for PGM1 P30 to P39 PGO101 to PGO110
100% value of P scale P1H to P8H PSH1 to PSH8
0% value of P scale P1L to P8L PSL1 to PSL8
Decimal point position of P scale P1D to P8D PSD1 to PSD8
100% value of X scale X1H to X5H XSH1 to XSH5 Only settable
0% value of X scale X1L to X5L XSL1 to XSL5 witthSS1000.
Decimal point position of X scale X1D to X5D XSD1 to XSD5
100% value of Y scale Y1H to Y6H YSH1 to YSH6
0% value of Y scale Y1L to Y6L YSL1 to YSL6
Decimal point position of Y scale Y1D to Y6D YSD1 to YSD6

IM 01B08K01-02E
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2.13 Converting the Data of Old Models

The following table shows instructions of SLPC and YS1000 with the same specifications
but different instructions. SLPC instructions are converted to YS1000 instructions.

Load Instruction Store Instruction

SLPC YS1000 SLPC YS1000 SLPC YS1000 SLPC YS1000
LD A1 LD CSV1 LD B25 LD GG2 STA1 ST CSV1 ST B25 ST GG2
LD A2 LD DM1 LD B26 LD PH2 STA2 ST DM1 ST B26 ST PH2
LD A3 LD AG1 LD B27 LD PL2 STA3 ST AG1 ST B27 ST PL2
LD A4 LD FF1 LD B28 LD DL2 ST A4 ST FF1 ST B28 ST DL2
LD A5 LD CSV2 LD B29 LD VL2 ST A5 ST CSV2 ST B29 ST VL2
LD A6 LD DM2 LD B30 LD VT2 ST A6 ST DM2 ST B30 ST VT2
LD A7 LD AG2 LD B31 LD MH2 ST A7 ST AG2 ST B31 ST MH2
LD A8 LD FF2 LD B32 LD ML2 ST A8 ST FF2 ST B32 ST ML2
LD A9 LD TRK1 LD B33 LD STM2 ST A9 ST TRK1 ST B33 ST STM2
LD A10 LD EXT LD B34 LD SWD2 STA10 ST EXT ST B34 ST SWD2
LD A11 LD SEL LD B38 LD SFA2 STAM ST SSW ST B38 ST SFA2
LD A12 LD SV1 LD B39 LD SFB2 STA12 ST SV1 ST B39 ST SFB2
LD A13 LD SV2 LD FL1 LD PHF1 STA13 ST SV2 ST FL1 ST PHF1
LD A14 LD MV1 LD FL2 LD PLF1 STA14 ST MV1 ST FL2 ST PLF1
LD A15 LD PVM1 LD FL3 LD DLF1 STA15 ST PVM1 ST FL3 ST DLF1
LD A16 LD SVM1 LD FL4 LD VLF1 STA16 ST SVM1 ST FL4 ST VLF1
LD B1 LD PB1 LD FL5 LD PHF2 ST B1 ST PB1 ST FL5 ST PHF2
LD B2 LD T LD FL6 LD PLF2 ST B2 STTH ST FL6 ST PLF2
LD B3 LD TD1 LD FL7 LD DLF2 ST B3 ST TD1 ST FL7 ST DLF2
LD B4 LD GW1 LD FL8 LD VLF2 ST B4 ST GWA1 ST FL8 ST VLF2
LD B5 LD GG1 LD FL9 LD TRKF1 ST B5 ST GG1 ST FL9 ST TRKF1
LD B6 LD PH1 LD FL10 LD CAF1 ST B6 ST PH1 ST FL10 ST CAF1
LD B7 LD PL1 LD FL11 LD CAMF1 ST B7 ST PL1 ST FL11 ST CAMF1
LD B8 LD DL1 LD FL12 LD FL12 ST B8 ST DL1 ST FL12 ST FL12
LD B9 LD VL1 LD FL13 LD CCF1 ST B9 ST VL1 ST FL13 ST CCF1
LD B10 LD VT1 LD FL14 LD DDCF1 ST B10 ST VT1 ST FL14 ST DDCF1
LD B11 LD MH1 LD FL15 LD COMS02]| |ST B11 ST MH1 ST FL15 ST COMS02
LD B12 LD ML1 LD FL18 LD STCSW | |STB12 ST ML1 STFL18 ST STCSW
LD B13 LD STM1 LD FL19 LD CAL STB13 ST STM1 ST FL30 ST STCM1
LD B14 LD SWD1 LD FL20 LD IOP STB14 ST SWD1 ST FL31 ST STCM2
LD B15 LD BD1 LD FL23 LD OOP STB15 ST BD1
LD B16 LD BB1 LD FL25 LD IOPX01 ST B16 ST BB1
LD B17 LD BL1 LD FL26 LD IOPX02 | |STB17 ST BL1
LD B18 LD SFA1 LD FL27 LD IOPX03 | |STB18 ST SFA1
LD B19 LD SFB1 LD FL28 LD IOPX04 | |STB19 ST SFB1
LD B21 LD PB2 LD FL29 LD IOPX05 | |ST B21 ST PB2
LD B22 LD TI2 LD FL30 LD STCM1 ST B22 STTI2
LD B23 LD TD2 LD FL31 LD STCM2 ST B23 ST TD2
LD B24 LD GW2 ST B24 ST GW2

The SLPC load instruction is converted to the YS1000 instructions as follows according
to the type or the presence of the control instruction.

SLPC YS1000
When BSC instruction is used or control instruciton is not used | LD FL12 LD FL12 (Note)
When CSC instruction is used LD FL12 LD OCF
When SSC instruction is used LD FL12 LD LRF

Note: LD FL12 instruction do not exist in YS1000. They generate an error. Review them after

conversion.

The SLPC store instruction is converted to the YS1000 instructions as follows according
to the type or the presence of the control instruction.

SLPC YS1000
When BSC instruction is used or control instruciton is not used | ST FL12 ST FL12 (Note)
When CSC instruction is used ST FL12 ST OCF
When SSC instruction is used ST FL12 ST LRF

Note: ST FL12 instruction do not exist in YS1000. They generate an error. Review them after

conversion.
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2.13 Converting the Data of Old Models

The following table shows instructions of SLPC that do not exist in YS1700. They
generate an error. Review them after conversion.

Load Instruction Store Instruction
LD B20 LD E6 LD D4 ST B20 ST FL27 ST D10
LD FL12 LD E7 LD D5 ST FL12 ST FL28 ST D11
LD FL16 LD E8 LD D6 ST FL15 ST FL29 ST D12
LD FL17 LD E9 LD D7 STFL16 ST FL32 ST D13
LD FL21 LD E10 LD D8 ST FL17 ST D1 ST D14
LD FL22 LD EN LD D9 ST FL19 ST D2 ST D15
LD FL24 LD E12 LD D10 ST FL20 ST D3
LD FL32 LD E13 LD D11 ST FL21 ST D4
LD E1 LD E14 LD D12 ST FL22 ST D5
LD E2 LD E15 LD D13 ST FL23 ST D6
LD E3 LD D1 LD D14 STFL24 ST D7
LD E4 LD D2 LD D15 ST FL25 ST D8
LD E5 LD D3 ST FL26 ST D9

The following table shows instructions of SLPC (for peer-to-peer communication) that
generate an error because the specifications differ from those of the instructions of
YS1700. After conversion, “#” is added to the beginning of the instruction. Review them
after conversion.

Load Instruction Store Instruction
LD CI1 LD CO1 ST CO1
LD CI2 LD CO2 ST CO2
LD CI3 LD CO3 ST CO3
LD Cl4 LD CO4 ST CO4
LD CI5 LD CO5 ST CO5
LD Cl6 LD CO6 ST CO6
LD CI7 LD CO7 ST CO7
LD CI8 LD CO8 ST CO8
LD CI9 LD CO9 ST CO9
LD CI10 LD CO10 ST CO10
LD CI11 LD CO11 ST CO11
LD CI12 LD CO12 ST CO12
LD CI13 LD CO13 ST CO13
LD CI14 LD CO14 ST CO14
LD CI15 LD CO15 ST CO15
Nofte

When multiple different control instructions (BSC1, BSC2, CSC, SSC) exist in the program
before conversion, "NONE (No control function)" is selected as control function.
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2.14 |Initializing the YS1000

When the YS1000 is initialized, all settings return to their factory defaults.

1- Click Initialize>Initialize YS1000 from the menu to display the following window,
and click OK.

YS81000

\ ? ) If the 31000 sektings are initialized, all of the setting values will be initialized? Ok

oK ]L Cancel ]

0277E.ai

2- Enter the YS1000 initialization password "YS1000-INIT", and click OK. (Use
uppercase characters only.)

Y51000 Initialization Password Input

Input the %'51000 initialization password.

0276E.ai

3- With the Excute Communication window, Click OK to initialize. Click E at the top
right of the window to cancel the initialization.

Use this feature if you have forgotten the password to the user program that is
downloaded to the YS1700 and you want to download a new program.
Prevent the password described in this section from being used inadvertently.
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2.15 Checking the Software Version

<
1- Click Help>About Software from the menu to display the YSS1000 Version &
. . —
Information window. S
. o
¥SS51000 Version Information X o
°
YS51000 [+
i 5
R1.01.04 =
Copyright (C) 2007 Yokogawa Electric Garporation, g
‘Yokogawa Electric Corp.Ltd. g)
File Hame Wersion Function ~ %
¥551000exe  1.01.04 Y¥a31000 Manager Function
YES_THTAIL 104 Text Program
Yoo CMPAIL 1.01.04 Compail function
Yoo ENTdIl 1.01.04 Event Digplay Settings 3
Yoo _MoDdll 1.01.04 Function Block Programming
Yo PARI 1.01.04 Parameter Settings
WEE MNTAI 1mnd Manitar funetinns b

0278E.ai

2- To close this window, click either OK or m at the top right of the window.
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2.16 Checking Release Information

The release information is a record of version upgrades made to the YS1000 controller.

1- Click Help>Release Information from the menu to display the Release Information
window.

Release Info (3]
Release Mote.

0279E ai

2. To close this window, click [EJ at the top right of the window.
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2.17 Viewing Table Lists

A "table list" is a list of DLL and xml files that are contained in the Table folder of the
YSS1000 Setting Software.

1- Click Help>Table List from the menu to display the Table List window.

¥ Table List CEX
MName Size
g 3 20 ks
B CAS{Revipne fi99 KB
B CAS-ERevD)png 742 KB
B 10{Revipnz 391 KB
B I0-ElRevpre 306 KB
& SELECT(RevO)pne 649 KB
‘B SELECT-ERevD)pne 59 KB
& SINGLE-E(Rev0)png 506 KB
1 YSContralxml 51 KB
(&) vsPaRD D024l 895 KB
VS5 SMOTT O el a1 KR
# Y55 MO 010 sl 172 KB

0280E.ai

2- To close this window, click ﬂ at the top right of the window.
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Chapter 3 User Program Creation Guide

3.1 User Program Programming Flow

This chapter describes how to create user programs for the YS1700. For details on
starting up and exiting, downloading, monitoring, and test-running of software, file
management operations, and printing, see the "Chapter 2 YSS1000 Operation Guide."

Nofte

Choose either of function block programming or text programming as the programming method
for writing the user program. Once you have selected a programming method, you cannot
change it midway.
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3.1 User Program Programming Flow

( Procedure for Creating a New Program >

Design before Programming (Input)
(1) Extraction of control sections handled by YS1700
* Number of input points check

| Start up YSS1000.

» Manipulated output variable check

l

(max. 2 points for current output)
(2) Determination of control specifications

Select "YS1000 Configuration Function"
in the Select YSS1000 Function window.

* One of BSC1, BSC2, CSC, and SSC is
used as the control module.

|

* Determination of control elements
(control type, control period)

| The Basic window is displayed.

| + Use of extended function registers
(3) Determination of operation/display area

.

» Check of data to be manipulated/monitored on

| Select "New" from the menu.

| the front panel

v

(4) Summary of sequence and signal computations
* Scaling of computation signals

| The System Data Window is displayed.

| * Number of fixed and variable constants

.

* Number of dynamic operations
» Rough-check of program steps

Select "Model Name," "Suffix Code," "Optional Code,"
"Controller Mode (PROG)," and "Programming Method."

(5) Program design
« Utilization of work sheets and data sheets

!

> The operation procedures are described in the following sections:

| The File window is displayed in the Basic window.

| » Programming using function blocks:
"3.2.2 Programming Using Function Blocks"

v

» Programming using the text method:

| Create (input) the program.

| "3.3.2 Programming in Text"
D, Create a simulation program as necessary.

\ 4
Set parameters, control period,
and other program information.

'

| Set event display.

.

| Create data sheets.

.

| Save setup data to file.

v

| Download setup data.

A4
| Display simulated events.

\4

Check user program operation.
(Register monitor/function block diagram
monitor/module monitor)

.

| Perform tuning.

'

| Execute a test-run.

| Print.

(

End programming.

)

» 2.4 Setting Parameters, Control Period, K Register,
and P/X/Y Register Scale

Only when setting event display
»2.5 Setting Event Display

»2.6 Creating Data Sheets

»2.11.7 Saving Files under a Different Name

»2.7 Downloading Data

Only when setting event display
»2.5 Setting Event Display

»2.10.2 Monitoring Register Data
»2.10.4 Monitoring Control Module Function Blocks
»2.10.5 Monitoring Modules

Only when tuning PID
»2.10.1 Monitoring Tuning Data
See section 2.10 if necessary.

Only when a simulation program has been written.

» Checking and debugging the program and control functions
(load factor, control operation sequence, computation accuracy)

» 2.7 Downloading Data

»2.12 Printing

0301E.ai
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3.2

3.21

Function Block Programming

Names of Parts in the Function Block Programming Window

For details on each function, see "3.2.3 Explanation of Operations in the Function Block

Programming Window."

Page title

Inter-page connection

button (input)

[® Function Block Programmineg

Input terminal
registration area
Input terminal

Title:

MAIN P2 MMD04->

Module input

Module q
A
P MMO04 /
sSQT

|
|

Module/comment box —/

registration area

Output terminal
registration area

Comment box

MM00Z

BSC1

PID control

-
MMO03

1

< I |

Pagel |P3992|
AN |

|~

Program page

MMD03
| J\
Module output

>

[E3

Output terminal

3]

I

NuNer of mgdules:4f400 Iaumber of comment boxes: 1/100 .\

Number of comment
boxes display

Total number of modules
display
Program sheet
Main program sheet
Subprogram sheet
Nesting subprogram sheet

Load factor and max. load factor display
(displayed when the module monitor
is executed)

0302E.ai
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3.2 Function Block Programming

Module window

& Module

- Basic Computation
Dynamic Operation
Logical Computation
Condtion judgment
- Control Function

Item

Operation

Window display/hide
method

Click View>Module window from the menu, and
check the check mark to display the window. Cancel
the check mark to hide a window.

Registration of modules

Drag-and-drop the computing module to be used
from the Module window and place it in the module/
comment box registration area.

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.

-: Hides the content under the current folder.
Right-click selects [Expand] or [Collapse] in the
shortcut menu.

When the tree is expanded, the module search
function can be used by input from the keyboard.

0303E.ai

Register window

= Register

+- Process data area

Tuning parameters

Engineering Parameters 1

[#- Engineering Parameters 2

-- User's program

- Only for YSS1000

-- Only for Peerto-Peer communication
- Operation dispaly

Item

Operation

Window display/hide
method

Click View>Register window from the menu, and
check the check mark to display the window. Cancel
the check mark to hide a window.

0304E.ai

File window

Set registers

Drag-and-drop registers to areas where they can be

registered.

The registers that cannot be registered cannot be

registered to the registration area.

* Input terminal registration area

* Module input

* Module parameters

» Output terminal registration area

» Input of storage register terminals

» Input of storage register terminals with enable
switch (EN)

» Enable switch of storage register terminals with
enable switch (EN)

* Input of SUB OUT

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.

-: Hides the content under the current folder.
Right-click selects [Expand] or [Collapse] in the
shortcut menu.

When the tree is expanded, the register seach
function can be used by input from the keyboard.

= [ New Fie
{T] System Data

2-{_Jj Parameter

= Data Sheet

File Information

Input/Output Signal Comm:

P Parameter Comment

K Parameter Comment

-7} Parameter Setting

D Event Display Settings

Bﬁ Program

Item Operation
) . . Click View>File window from the menu, and check

Window display/hide . .

the check mark to display the window. Cancel the
method . .

check mark to hide a window.

Click the folder of the window you want to display.
Open page

The corresponding window is displayed.

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.
-: Hides the content under the current folder.

0305E .ai
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3.2 Function Block Programming

Component Program window

= Components
Page
Program
= Sheet
sUB
SsUEB
CSCPRI
CSCPRZ
SIMPR.

0305-01E.ai

Item

Operation

Window display/hide
method

Click View>Component Program Window from
the menu, and check the check mark to display the
window. Cancel the check mark to hide a window.

Use component

Click the component file you want to use to display
the Confirm Component Program window and
Confirm Component Program Information window.

Expand/collapse tree

Click the + or - buttons to the left of the folder display.
+: Displays the content under the current folder.

-: Hides the content under the current folder.
Right-click selects [Expand] or [Collapse] in the
shortcut menu.

IM 01B08K01-02E
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3.2 Function Block Programming

3.2.2 Programming Using Function Blocks

This section describes a simple programming procedure.

As an example of the procedure, create the function block diagram as follows.

Sample programs (single-loop control, cascade control, and selector control) are stored
in the YSS1000 Setting Software. You can create a program by changing the sample

program.
Output Output
Measurement tracking tracking
Cascade setting input input input switching
Process variable (PV1)
I e e S——
I/ Square root | Y (With switch Square root \I
| extraction |'| accordingto |extraction with |
| (1 ) with low cutoff| || register P02) low cutoff |
I L | | I I
| Input filter I (4) 10-segment |
| (first order : I linearizer | | .~ =T ==
lag) I Input filter
| ——_——_ | : (With switch Input filter | : (first order :
ly A | according to (firstorder | | | lag)
c. Aor \(2)| Ratio, bias ,) register P13) lag) I
ARG 0\ \ 3) /
Mlamp "~=———=f——="" N~ __] ——~ \__L_)/
is lit.
i I/" _________ — \\
I
',.___ ______ 0 N | Basic control :
: (C) o i | module (BSC1) I
] C | I I
i |
| [Setpoint
(A) | | value |
1l (sv1) |
| PV high |||
I limit alarm | |1
| : Output
| ' tracking
' |
)
— [ S 3
(&3] 23 | T
YOKOGAWA <> : |
i |
| |
! |
1 |
' |
|
Manipulated output variable (MV1) | :
‘ 5) ||
N____—__—__ —____-
)

| |
| |
I Manipulated (6) PV high limit |
\\ output variable alarm output /}

0306E.ai
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3.2 Function Block Programming

Create a program of the above function block diagram as described in the table below.

Execution Order

Function Sheet for Placing Functions (No. in figure)

Square root extraction with
Measurement | low cutoff

input 10-segment linearizer
Input filter (first order lag)

Main program sheet (MAIN) (4)

Square root extraction with
low cutoff Subprogram sheet (SUB@1) (1)

Cascade setting Input filter (first order lag)

input -
L Nesting subprogram sheet
Ratio, bias (SSUB@201) (2)
icr::tutht tracking Input filter (first order lag) Subprogram sheet (SUB@2) 3)

Basic control Execution of basic control )

module .
Main program sheet (MAIN)

Manipulated output variable

Output PV high limit alarm output

(6)

Nofte
Programs are executed in the order in which modules are registered. When registering
modules, take the execution order into consideration.

The basic execution order is as follows: 1. input processing, 2. control computation, and 3.
output processing.
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3.2 Function Block Programming

Tracklng input (X3)

Figure A: Explanation of Main Program (MAIN)

s
|
I
|
I
|
I
\

( gonditional jump to
subprogram (SUB@2) )

—— ——

"\

IFSUB@1

s
1
|
1
|
1
|
\

Main Program

Result of subprogram

execution (SUB OUT)

is output to here.

Connect analog
input X01.

P12 4 Connect analog cascade
input switch register P12.

MMO001 |<—|
Result of subprogram

I execution (SUB OUT)

P,
onditional jump to
subprogram (SUB@1)

is output to here.

————————~

PV input (X1)

X01 ]

low cutoff

SQTE
6

MMO006

Square root extraction

X01 [MMO006]

with low cutoff switch

SW

MMO007]

FX1
8

MMO008

10-segment linearizer

MM007 [MMoos] SWitch

10-segment linearizer

Square root extraction with |

[Po1 J«—F—PV1 square root extraction

[P0z e

Place register X01 as an

input terminal.

Low cutoff setpoint

Connect register PO1.

PV1 square root extraction
Connect register P02.

_|<—|— 10-segment linearizer of

SWo PV1
MMO09 : Connect register P13.
vMoog]  |nput filter (first order lag) !
P03 PV1 first order lag constant
LAG3 [0 ] : Connect register P03.
4
e (4))
Basic control, output processing
Place register YO1 as an m———————— -~
: output terminal. : MMO10 )
Place register Y02 as an BSC1 .
: output terminal. : 1] (5) Place register DO02 Connect
. _Ml\_/lou ___ Y as an output terminal. digital input DI1.

S ey bl e e —————— ————————————————— N

| Stores the Setpoint Manipulated PV1 high limit Stores the 1

I cascade setpoint output output variable alarm output tracking input tracking flag |

I MMO001 SV1 MMO11 PHF1 MM003 DI :

|

CSV1 Y02 Y01 DO2 TRK1 TRKF
! ] i @ (6) i ] 5 :
J
N e o e o e e e e e e e e e e e e e e e e e e e e = —— -

0307E.ai
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3.2 Function Block Programming

Figure B: Explanation of Subprogram (SUB@1)

(1) Subprogram SUB@1 Cascade setting input

[sARGO1] [SARGOZ] [SARG03|] [SARGO04

BARGa Square root extraction with low cutoff

[ P04 Cascade setting value 1 square root
SQTE : )
Connect 1] extraction Connect lowcut setpoint
SRAGO1. ‘%—'O_‘M register P04.
SARGO1[SS001 )
SW P05 |« Connect cascade input value 1 square
K root extraction register P05.
> 2 [ssooz] |nput filter (first order lag) g
\&L P06 |« Connect cascade setting value 1 first
LAG1 5] order lag time constant register P06.
55003
/o === —1- B i Ea—— N Connect cascade setting value 1 ratio
| ISso03[ Po7 [ P08 [ P09 | computation input bias value register
| | P07, cascade setting value 1 ratio
| (2) SSUB@ZO?T | computation gain register P08, and
| S5004]4 | cascade setting value 1 ratio computation
' )

output bias value register P09.

\Conditional jump to nesting subprogram (SSUB@201

___________ rogiem (SSB@201),

Result of nesting subprogram execution

(55003 [SS004] (SUB OUT) is output to here.
W P10
5 Connect cascade input value 1 ratio
|:’_ISSOOS computation register P10.
SS005
SUB OUT |« Module that returns result to main
program (fixed)
| | STUB@1 [ [

Subprogram sheet SUB@1 tab

0308E.ai
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3.2 Function Block Programming

Figure C: Explanation of Nesting Subprogram (SSUB@201)

(2) Nesting Subprogram (SSUB@?201) Ratio, bias

v

v v v
[ssARGO1] [SSARG0Z  [SSARGO3| [SSAR
—

G04|

y
SSARGO1[SSARG02]

+

[

SS001
SS001 |SSARG03

*

2

$S002

SS002 |SSARG04

+

3

SS003

A

SS003

A

SUB OUT

[ | [ ssuB@201] |
?

Figure D: Explanation of Subprogram (SUB@2)

(3) Subprogram SUB@2 Output tracking input

[SARGO1] [SARGO2

[SARG03] [SARGO04]

Connect
SRAGO1.
Saraoq) nPut filter (first order lag)
P11 J«
LAG2
1
[ssp01]
SS001
SUB OUT |«
[ | | [TsuB@2 |

Input from subprogram

Module that returns result to
subprogram (fixed)

Nesting subprogram sheet
SSUB@201 tab

0309E.ai

Connect tracking input
first order lag constant

Module that returns result to
main program (fixed)

0310E.ai
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3.2 Function Block Programming

1- Start up YSS1000, and click "YS$1000 Configuration Function” in the Select
YSS1000 Function window.

w

Select Y551000 Function

STO00 Cortiguration Flnctis

51000 Check Support Function

0311E.ai

2- Click File>New from the menu in the Basic window or [J on the toolbar to display
the System Data window.

apIng uoneai weiboid Jasn

iﬂ Y551000 Y51000 Settings
0 Communication(S)  Windowh)  Ihitializelr  HelpiHy

Swstem Data
H Upload System Data i

Model Uge | Type Power Supply Direct Input Communication] Communication2 Certification
¥ D100VAC24WDC  (» - - -

1€ 1] *

Main GPL Version (MGL) [
Display GPU Version (DGL) [

Parameter Version (PARAY |R1 0102
Cantraller Made |PROG v
Programming Method |Fun:liun Elock Method A

\
\
\
GCompile Version (GOMP) [Ri.01.01 |
|
|
\

Uzer Program Mame |

0312E.ai
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3.2 Function Block Programming

3- Select model name "YS1700", suffix code and optional code of the controller type
to be set, and set the controller mode and the programming method respectively to
"PROG" (programmable mode) and "Function Block Method", and click OK.

& System Data

System Data

=]

Mode Use  Type

Fower Supply Direct Input G

0 [v|0 v DI00VAC2AVDC v |-

8- ||

<l — TH—
Main GPU Version (WGL) ]
Display GPLU Version (DGUY ]
Farameter Version (PARA)
Campile Versian (GOMP) Rool
Gontraller Mode PROG ~
[ngremmmg Method Function Block Method >
User Program Name

0313E.ai

4- The File window is displayed on the Basic window.

& [} New Fie
) System Data
5 Parameter

. 03 Deta Shest

i-{_J File Information
Input/Output Signal Commi
P Parameter Comment

K Parameter Comment
{J) Paremeter Setting

(3 Event Display Settings
-
{3 Function Block Program
FS

5

]

0314E.ai
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3.2 Function Block Programming

5- Click Function Block Programming in the File window to display the Select Control
Function window.

@ Select Control Function

() Sirgle-loop Contral
) Dual-loop Contral
() Cascade Gontrol

w

() Selector Contral
) None

Perform single-loop control uzine a single 51700, Uze a BSG1
control module.

E o] % J [ Cancel ]

0315E.ai
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6- Select the control function, and click OK to display the Function Block Programming
window.

1 YS51000 YS1000 Settines [New File]

Communication(C}  Window()  Titialize®  Help(H)
: - e g & 100% il
= [ Mew Fils
[ System Data

1) Parameter

= Data Sheet

File Information
Thput/Output Signal Com

F Parameter Gomment
K Parameter Gamment
Parameter Settings
[ Event Display Settings
1. Proaram

" (23 Function Block Programming

4] i I =

= Module
Basic Gomputation
Losical Gomputatian
- Gandition judzment
- Gantral Function

£ Register
- Process data area
& Tuning parameters
- Engineering Parameters 1
- Enginesing Parameters 2
- User's program
- Only for YSS1000
- Orly for Peero-Peer communication
- Operation dispaly

Mumber of modules:0/400 Number of comment boxes:0/100
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3.2 Function Block Programming

7- Before starting programming, create a sheet. Sheets and pages can be added also

during programming.

The following procedure describes addition of a subprogram. The same procedure can be

applied for a nesting subprogram.

With the programming window active, click Edit>Add Program Sheet>Add SUB@n Program
from the menu, or right-click the MAIN tab on the programming window, and click Add SUB@

n Program.

Add SUB@ Proeram Sheet

Input the proeram sheet number.

Number range: 1 to 200

Sheet number: El

Sub name:

0316E-2.ai

8- Start programming.

Note

The order in which computing modules are placed is important in programming. Computation
processing is executed in the order in which computing modules are placed. Programming is

also made easier by deciding on the positions for placing
execution order and position of computing modules can a

computing modules beforehand. The
Iso be changed midway.

Module search function

When the Module window is active, right-click the window, select [Expand], and enter the

module symbol in alphanumerics on the keyboard.

9- First, place the square root extraction with low cutoff module on the subprogram
sheet (SUB@1) while viewing Figure B: Subprogram (SUB@1).

8 YS51000 YS1000 Settines [New Filel

i)  Edit))  Vienl) Communicstion®) Window®) Titialize®  HelptH)
ER == W= N N [l ]2 =3 4 %y 1 100
= m&;wﬁglfem bate 7 Function Block Programming
1) Paramster
&[] Data Sheet
File Information
Thput/Output Signal Gam
P Parameter Gamment
K Parameter Comment
{1 Parameter Settings
vent Display Settines
= [ Program
{3 Function Block Programming

-

4
] I | = SOTE
= Basic Computation A i
o+ = 55007
Y Drag-and-drop.
RATIO
o
- 5QTE
“HSL
LsL
HLM
LLb
~BGAL
- NORM
LN
ine ]
= Register

Frocess data area
Turing parameters

Engineering Parameters 1
Engineering Paramelers 2

User's program

Only for YSS1000

Only for Peerto-Peer communication
Operation dispaly

Click SUB@1 tab

Al

|

UB@2 | ssUBe2(1 |

Number of modules:1/400 ‘Numhar of comment boxes:0/100
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3.2 Function Block Programming

10- Place other computing modules by the same method.

HﬂYSS1 000 YS1000 Settines [New File]

1) System Data
=) Parameter
-] Data Shest

File Information

P Parameter Comment
K Paramster Gomment
1) Parameter Settines
Event Display Settings
Program

-8

Tnput/Output Signal Com|

{23 Function Block Programmine

LT I 3| 1

SQTE

55001

S

55002

= Register

Process data area

Tuning parameters

Enginesning Parameters 1
Engineering Parameters 2

User's program

Only for YS51000

Only for Peerto-Peer communication
Operation dispaly

HEEEEEEE

a [ — w —

LAGT

53003

.

SsUB®201

55004

- -

S

55005

« [ —
Page1

MAIN | supaq |SUB®2 | S5UB@201

Mumber of modules5./400 ‘Numher of camment boxe=0./100

0318E.ai

11- Next, connect the inputs and outputs of each computing module. Connect analog
input register X02 to the input of the SQTE module.

HﬂYSS1 000 YS1000 Settines [New File]

1) System Data
=) Parameter
-] Data Shest

File Information

P Parameter Comment
K Paramster Gomment
1) Parameter Settines
Event Display Settings
Program

-8

Tnput/Output Signal Com|

{23 Function Block Programmine

LT I 3| 1

-
SARGOT

SQTE 1

55001

S

55002

= Regiter
- Process data area
[@- Tuning parameters
- Engineering Parameters 1
- Enginesring Parameters 2
- User's program
- Orly for Y351000
- Orly for Pesrto-Pesr commurication
&l- Operation dispaly

] [ — [ —

LAGT

53003

.

SsUB®201

55004

- -

S

55005

Pagel - - -
MAIN | supaq |SUB®2 | S5UB@201

Mumber of modules5./400 ‘Numher of camment boxe=0./100
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3.2 Function Block Programming

12- Connect cascade setting value 1 square root extraction low cutoff setpoint
register P04 to the parameters of the SQTE module.

E’ﬁYSSﬂIUU ¥S1000 Settines [New File]

=) Data Shest
File Information
"
Tnput/Qutput Sienal Com

P Parameter Comment
K Paramster Comment

1) Parameter Settines

MAIN | sUpaq | SUB®2 | s5UB@201

Event Display Settinzs W
=) Program FOE__ 4 -
{23 Function Block Programming SOTE / —
7 [ W
O LAGH
S5001
1 3
GE
aT - - 55003
LE
LT [ W - - - -
INRNG E I
i H SSUB@201
i
BITSEL [}
SUB@! =S|
SUB@2
Drag-and-drop. hd 4
4
””””” sW
|

55005

Number of modules5./400 ‘Numher of camment boxes0,/100
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3.2 Function Block Programming

13- Connect the output of the SQTE module to the input of the SW module. Click the
red line of the connection source, and the blue line of the connection destination.
Lines of different color can be connected together. Lines of the same color cannot be
connected together.

HﬂYSS1 000 YS1000 Settines [New File]

ialies®  HelptH)

w

1) System Data
=) Parameter
-] Data Shest

File Infor mation
Tnput/Output Signal Com|

P Parameter Comment
-] K Parsmeter Gomment

1) Parameter Settines

Event Display Settings

E E Program

{23 Function Block Programmine

e 5

(1) Click in the frame of a red arrow. 17
FiE__ 4 - |

1

-
SARGOT

LAG1

|

55003

[]

S5UBB201

T
SE004

€

=]

P registers

B3

&

(2) Click in the frame of a blue arrow.
[ S
=

55005

4
[5 1

]

[T — 1] ]

Pagel

MAIN | supaq |SUB®2 | S5UB@201

il

Mumber of modules5./400 ‘Numher of camment boxe=0./100
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3.2 Function Block Programming

14- Connect other modules. Connect to the SUB OUT module so that the result
of subprogram execution is returned to the main program. This completes
programming of subprogram SUB@1.

E’ﬁYSSﬂIUU ¥S1000 Settines [New File]

Parameter
=) Data Shest

E File Iformation

1) Parameter Settines

Event Display Settings
= 1] Program

L1 _w

Tnput/Output Signal Com|
P Parameter Comment
K Paramster Comment

{23 Function Block Programmine

il

-
SARGOT

P0G 4

S0TE

|

)

53001
i

- -
SARGOT [ Ss001
S

55002

L 1

|

)

-
55002

LAG1

55003
J

-
55003

- -
PO7 P03

-
P03

|

ssuB2201

55004

- -
55003 55004

sW

5500 T |

[T

Pagel

MAIN | sUpaq | SUB®2 | s5UB@201

Number of modules5./400 ‘Numher of camment boxes0,/100

| There s data that cannot be used for wirine. |
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3.2 Function Block Programming

15- The nesting subprogram SSUB@201 is located in Figure B: Subprogram
(SUB@1). Create the nesting subprogram. Place and connect modules in the
same way as for the subprogram while viewing Figure C: Nesting Subprogram
(SSUB@201). Programming of the nesting subprogram involves input of arguments.
Perform the connections in the same way.

B3 ¥S51000 YS1000 Settings [New File]
View()  Gommunication(3)

Help(H)

w

Windon@)  InitialieeD

& [Jj New File

) System Data
=) Parameter
Data Shest

E File Information T [TTEE

Tnput/Output Signal Com
P Parameter Comment
-] K Parsmeter Gomment
) Parameter Settines
1) Event Display Settings
1) Program

{23 Function Block Fr
m |

Input SSUB@201
of sibprogram |

- -
SSARGOT [S5ARGZ

+

=

o+ 1
Z = 5001
. —

50T | SSARGOS
SOTE *

- HEL 2
L5L 55002

apIng uoneai weiboid Jasn

LN =

P02 A

PO7 ] m | &

v -
P10 55001 [S5ARGOE
Pl R

P13 |
T memz T L

Pis < I JB@201 tab =
El? Paeel @ '
Fia | MAIN | SUB@1 | SUBEZ | ssUpeznt

. Mi Number of modules 87200 Number of comment boxes(/100
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3.2 Function Block Programming

16. Create the other subprogram while viewing Figure D: Subprogram (SUB@2).

E’ﬁYSSﬂIUU ¥S1000 Settines [New File]

System Data
& ) Farameter

=] Data Sheet
File Infor mation
Input/Qutput Sienal Com|
P Parameter Comment
K Parameter Comment
1) Parameter Settines

Event Display Settings

=) Program

{23 Function Block Programmine

O v

- AVER
AVE4
ING v

. DEG SARGH

C F 4
3 Dynanic Oeration LAGS

E

F2 .

LIFR

P [ S5007 T
G

-G
16Xt

LI
LAGT
LiAG2

PO2
PO3
FO4
POS
POG
Po7
POS
FO9
P10
P11
P12
P13
P14
P15
F16
P17
P18

i |

Pagel

MAIN | SUB@1 | supaz | S5UBE@201

=
]

=
0

P19

) ¥ rber of modue=97400 Mumber of comment boxes0l/100
| [

[ T=
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3.2 Function Block Programming

17- Create the main program. Place and connect modules in the same way as for the
subprograms and nesting subprogram. This completes programming of all programs.

HﬂYSS1 000 ¥YS1000 Settines [New File]

CommunicationG)  Windon®d  hnitialies®  Help(H)

& [} New File
) System Data
= [ Parameter

w

=[] Data Sheet
Tnput/Output Signal Com)
P Parameter Comment

File Infor mation
- K Parameter Comment

) Parameter Settings
) Event Display Settings

1) Program

] ]

{23 Function Block Programming

- GTE5UBA244
GTSSUBR245
GTSSUBe245

- GTSsUBEZ4T
GTSSUBe248

- GTSSUBAZ40
GTSSUBZ50
GTSSUBASE!

- GTSsUBeZE2
GTSSUBeS53

- GTssUBazs:
GTSSUBRZ5S

- GTS5UB@256

= Gantral Function

- BSG1

5. P registers

O

- -

IFSUB@1
(Cascade)

MMOOT

- - -

-

A0 |

SUB@2
(Tracking

MM003

E—

@

SOTE

FOT 4

]

MMO0E

- -
006 |

-
MO0

LAGE

|

FOZ

MMOTO

4

-
MMO07

S

MMO07

FO2 4

PR S

|

Fx1

MO0

- -
MMO0T MO0

|

SN

P3|

MMOD3

e —|

=71)

Pagel

MAIN | SUB@1 .Gascade H SUB@2 Tracking || s5UB@201 ‘

MNumber of modules: Z3/4UU|NumbEr of comment boxes:0/100

8, There s data that cannot be used for wirine |

18- Perform a program check by selecting Tool>Program Check when the

0326E .ai

Programming window is open. If a compile error is generated, a review of the user
programs is required.

operation check.

20- Creating the user program is completed.

19- After the data is saved to file, download it to YS1000 and then perform an

IM 01B08K01-02E
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3.2 Function Block Programming

3.2.3 Explanation of Operations in the Function Block Programming Window

Page title

Inter-page connection

button (input)
b= on Block Progra

Title:

Input terminal
registration area
Input terminal

*01

MAIN.P2. MMD04-= —

|

l

Output terminal

Module
Module input OMM‘;M /
sSQrT
2
MMD0Z
/ Comment box
Wiring = ;
Module/comment box —/ [wmooz ] @
registration area BSC1

PID control

N

registration area |

i |

[~

-
MMO03

< i |
Page1 | Page2 |
MAIN |

Program page

MMDO3
| \
Module outputy

£

=
Qutput terminal

3]

%

Nu}?er of modules:4/400 Number of comment boxes: 1/100 <
Y

Number of comment
boxes display

Total number of modules
display
Program sheet
Main program sheet
Subprogram sheet
Nesting subprogram sheet

Load factor and max. load factor display
(displayed when the module monitor
is executed)

0327E.ai
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3.2 Function Block Programming

(1) Page title

(2) Program sheets

- m == ———— ===

Page title

Operation

mode

Switch to Input (Edit)

Switch by one of the following methods:

(1) Double-click inside an area.

(2) Click inside an area and press the F2 key.

(3) Click and select a comment, and enter an accepted input character. This
enables editing and the existing comment is overwritten.

When the Edit mode is switched to, the cursor is displayed in the page title.

Accepted input

All alphanumerics and symbols that can be entered on the keyboard

character: (However, tabs cannot be input.)
Input by one of the following methods:
Input (Edit) (1) Input and delete from the keyboard.

(2) By the “Copy,” “Cut,” “Paste,” and “Delete” functions in the shortcut menu

Max. number of
entered characters

160 characters

Types of program sheets

Name Description of Program Number of Sheets
MAIN Main program 1
SUB@n (*1) Subprogram 0 (SUB@n unused) or n = 1 to 200

SSUB@n (*1)

Subprogram for nesting

0 (SSUB@n unused) or n = 201 to 256

SUB@CSCPRn

Computation subprogram
between cascade loops

0 (CSCPRn unused) orn =1 and 2

SUB@SIMPR

Simulation program

0 (SIMPR unused) or 1

*1:  The sub name is displayed on the program sheet name when it is set.
Note: Program sheets cannot be moved.

The figure below shows the basic method of use of the main program sheet, subprogram
sheet and nesting subprogram sheet.

Main program sheet

MAIN

SUB@1 ——
module

-————— -

IFSSUB@201

module
Nesting subprogram sheet

~

SSUB@201

—E e e e e e, e, ——— - =

0328E.ai
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3.2 Function Block Programming

Program sheet operations

Add and Delete

Operation

The corresponding subprogram sheet is automatically added when a
subprogram module is added.

Adding @)1
program
sheets

Right-click an existing program sheet, and add from the shortcut menu that
is displayed. (*3)

“Add Program>Add SUB@n Program”

“Add Program>Add SSUB@n Program”

“Add Program>Add SUB@CSCPRn Program”

“Add Program>Add SUB@SIMPR Program”

Edit>Add Program Sheet>(select one of following)(*3) from the menu
“Add SUB@n Program”
“Add SSUB@n Program”
“Add SUB@CSCPRn Program”
“Add SUB@SIMPR Program”

Deleting (1) (*2)

Right-click an existing program sheet, and execute “Delete Program Sheet”
from the shortcut menu that is displayed. The main sheet cannot be deleted.

program
sheets (2) (*2)

Select Edit>Delete Program Sheet from the menu. The program sheet
displayed now is deleted. The main sheet cannot be deleted.

Switching between
program sheets

Switch between program sheets by one of the following methods:

(1) Click the Program Sheet tab.

(2) Other method (e.g. jump to the desired sheet from the search results or
from Function Block Window of Control Module)

*1:  Add by this method when adding a subprogram sheet after a subprogram sheet has been
deleted, or when adding a SUB@CSCPRn or SUB@SIMPR program sheet.

*2:  All pages in the program sheet are deleted when a program sheet is deleted. Deletions
cannot be undone.

*3:  Inthe case of “Add SUB@n Program” and “Add SSUB@n Program”, set the number of the
sheet (@n). This number is the number of the subprogram module when the subprogram is

called.

3-24

IM 01B08K01-02E




3.2 Function Block Programming

(3) Program page
With program pages, a running page number is added to each program sheet.
Each program sheet can hold up to 256 program pages. Pages cannot be moved.
Add, Delete, Display Operation
) Right-click an existing prog_ram page tab, an_d execute “Add Page” from
the shortcut menu that is displayed. A page is added as the last page.
Select Edit>Add Page from the menu. A page is added as the last
page.
Select Edit>Insert page from the menu. The page is inserted before
the active page.

)
Adding
pages (3) (1)

Right-click an existing program page tab, and execute “Insert Page”
(4) (*1) from the shortcut menu that is displayed. The page is inserted before
the active page.
(1) (2)(*3) Right-click the page tab to be deleted, and execute “Delete Page” from
Deleting the shortcut menu that is displayed.
pages o\ Set the page to be deleted to the active page, and click Edit>Delete
(2) ("2)(*3)
Page from the menu.
Switch between program pages by one of the following methods:
Switching between (1) Click the page tab.
program pages (2) Other method (e.g. jumping to the desired page from the search
results or from Function Block window of Control Module)
The page title is displayed on the tip of the tool when the mouse
pointer is moved to the page tab.

Page title display

*1:  When a page has been inserted, the page numbers from the newly inserted page onwards
are automatically corrected.
Note: The page number displayed on the inter-page connection button also is corrected.

*2:  This method is invalid when there is only page 1. Deletions cannot be undone. After a delete,
the page number is automatically corrected.
Note: The page number displayed on the inter-page connection button also is corrected.

*3:  Pages programmed with a SUB OUT output terminal cannot be deleted. To delete these
pages, move the SUB OUT output terminal to another page by cutting-and-pasting, and
delete the original page.

(4) Module/comment box registration area

This area is for registering modules and comment boxes. As a guideline for the number
of modules that can be registered, about 32 computing modules of two input points per
page can be placed.

When two modules are set as a pair, the two modules are placed together. (The modules
will be registered together if you drag-and-drop either of the modules.)

Module pairs: PGM1_A and PGM1_B, PGM2_A and PGM2_B, PGMM1_A and
PGMM1_B, PGMM2_A and PGMM2_B

Registration Operation
Drag-and-drop the module symbol from the Module window to the
Module registration module registration area and register it. Modules can be registered

anywhere in the module registration area.

Register by one of the following methods:

(1) Right-click the registration area, and execute “Register Comment
Box” from the shortcut menu that is displayed.

(2) Click the Comment Box button on the Toolbar, and click the desired
location to register the comment box. Comment boxes can be
registered anywhere in the module registration area.

Comment box registration
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3.2 Function Block Programming

(5) Modules
(2) Module input value
(2) Module input (max. 4 points)
/ (7) Jump button
[t 1 |
p ¥-99990" W - v v ] (3) Module parameter
/ | | / (max. 4 points)
-999.99[ / d4
I 0000 7 <«
odule outer line
— OO0nO : (6) Module outer li
| [-999.99
0 ——0 |
(3) Module parameter value
(1) Module symbol and module name
(5) Module output value
(5) Module output
(4) Execution order
0329E.ai
w -9.99 w-10.99 w-11.99
-999.99
0000 -888.99

=2 ] -666.99

(DDDD) -777.99

AAAA

(1

(2)

@)

(4)

| |-999.99

v

0330E.ai

Module symbol and module name

The module symbol indicates the functions of the module. Register module names
as necessary.

The module colors can be changed. To change a module color, see “Module
operations” described later.

Module input/module input value

The number of inputs differs according to the module. For details, see “Chapter 7
Operations and Application of Computing Module (Instructions).”

Module input values are displayed only when the module monitor is activated.

Module parameter/module parameter value

The number of parameters differs according to the module. For details, see “Chapter
7 Operations and Application of Computing Module (Instructions).”

Module parameter values are displayed only when the module monitor is activated.

Execution order

The execution order is displayed. The execution order is assigned to modules in the
order that modules are registered. The execution order of modules can be changed
midway. See “3.2.4.”
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3.2 Function Block Programming

(5) Module output/module output value
The module output symbol is displayed.

Module output values are displayed only when the module monitor is activated.

The register name is automatically determined by the order in which modules are

registered.

Module output registers for main program (MMO001 to MM400)

Register Name

Description

MMO001

Output data of execution order No.1 of main program

MMO002 Output data of execution order No.2 of main program
MMO003 Output data of execution order No.3 of main program
MM400 Output data of execution order No.400 of main program

Module output registers for subprogram (SS001 to SS400)
Example) @1 subprogram: 3 modules

@2 subprogram: 2 modules

@3CSCPR1 program: 4 modules

Register Name

Description

SS001

Output data of execution order No.1 of subprogram @1

SS002 Output data of execution order No.2 of subprogram @1
SS003 Output data of execution order No.3 of subprogram @1
SS001 Output data of execution order No.1 of subprogram @2
SS002 Output data of execution order No.2 of subprogram @2
SS001 Output data of execution order No.1 of @CSCPR1
SS002 Output data of execution order No.2 of @CSCPR1
SS003 Output data of execution order No.3 of @CSCPR1
SS004 Output data of execution order No.4 of @CSCPR1
SS400

Module output registers for simulation program (SM001 to SM010)

Register Name

Description

SMO001

Output data of execution order No.1 of simulation program

SM002 Output data of execution order No.2 of simulation program
SMO003 Output data of execution order No.3 of simulation program
SM010 Output data of execution order No.10 of simulation program

(6) Module outer line (box specification)
The monitor value is displayed inside the line when the module monitor is activated.
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3.2 Function Block Programming

(7) Jump button

The Jump button is available for only the following modules.
Clicking the Jump button switches the display to the jump destination.

Module

Jump Destination

Control module

BSC1

BSC2

CsC

SSC

Function Block window of Control Module

Subprogram module

SUB@n

IFSUB@n

GTSUB@n

SSUB@n

IFSSUB@n

GTSSUB@n

1st page of corresponding n subprogram sheet

Maximum number of registerable modules

Program Sheet

Maximum Number of Registerable Modules

MAIN
SUB@1 to 200
SSUB@201 to 256
SUB@CSCPR1
SUB@CSCPR2

Total of program sheets on left
400

SUB@SIMPR

10

Note: Including storage register terminals and storage register terminals with enable switch (EN)

Registable sheets of subprogram modules

Subprogram module

Registable Sheets of Subprogram Modules

SUB@1 to 200

IFSUB@1 to 200 MAIN

GTSUB@1 to 200

SSUB@201 to 256 g"S'B“é@n

IFSSUB@201 to 256

GTSSUB@n201 to 256 SUB@CSCPRI
SUB@CSCPR?2
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3.2 Function Block Programming

Module operations

Item

Operation

Setting registers to
module inputs

Set by one of the following methods:

(1) Drag-and-drop registers from the Register window.

(2) Click between the wiring start and end points.

When setting of registers is completed, the register names are displayed
at module inputs. For details, see “(11) Wiring” described later.

Setting registers to
module parameters

Set by one of the following methods:

(1) Drag-and-drop registers from the Register window.

(2) Click between the wiring start and end points.

When setting of registers is completed, the register names are displayed
at module parameters. For details, see “(11) Wiring” described later.

Changing the
execution order

Click Edit>Change Execution Order from the menu. See “3.2.4 Changing
the Program Execution Sequence.”

Switching the window
display by a module’s
Jump button

When a module is provided with a Jump button, click this Jump button to
jump to the corresponding page or window.

Change Subprogram
Number

The subprogram number of subprogram module can be changed.
See “3.2.7 Setting the Numbers of Subprogram Modules and Nesting
Subprogram Modules.”

Cutting modules

Select the module to be cut (*1), and perform one of the following:

(1) Select Edit>Cut from the menu.

(2) Click the Cut button on the toolbar.

(3) Right-click, and select “Cut” in the shortcut menu that is displayed.

Copying modules

Select the module to be copied (*1), and perform one of the following:
(1) Select Edit>Copy from the menu.

(2) Click the Copy button on the toolbar.

(3) Right-click, and select “Copy” in the shortcut menu that is displayed.

Pasting modules

Click the position to paste the module at, and perform one of the following:
(1) Select Edit>Paste from the menu.

(2) Click the Paste button on the toolbar.

(3) Right-click, and select “Paste” in the shortcut menu that is displayed.
If you paste a module after a cut in the same program sheet, the execution
order of the modules stays the same.

if you paste a module after a copy, a module is added to the program,

so the pasted module is assigned following the final line of the execution
order.

Moving modules

Modules can be moved only inside the module registration area in the
same page. Move modules by one of the following methods:
(1) To move only one module:
Click the module to make it active, and drag-and-drop to move it.
(2) To move multiple modules selected by box specification:
Specify BOX for the desired modules and comment box to be moved, and
drag-and-drop it to move.

Deleting modules

Select the module to be deleted (*1), and perform one of the following:

(1) Select Edit>Delete from the menu.

(2) Right-click, and select “Delete” in the shortcut menu that is displayed.
(3) Press the Delete key on the keyboard.

Setting the module
color

Select the module to be colored (*1), and perform one of the following:
(1) Click the Color Fill button on the toolbar.
(2) Right-click, and select “Color Fill “ in the shortcut menu that is

displayed.

*1:  Selection Methods
« Click the desired module to make it active.
* Select multiple modules and comment boxes by box specification.
* Select menu command “Select All”.
« Select multiple objects by clicking the mouse with the Ctrl key held down.
Objects selected by the above methods can be deselected by clicking elsewhere.

IM 01B08K01-02E
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3.2 Function Block Programming

(6) Input terminals and registration area

This area is for registering registers to which values are read by the program.
Even if input terminals are not registered, it will not cause any problems in the program.
However, registering makes programs easier to follow.

Monitor value display area

Register name display

0331E.ai

Program Sheet

Default State

MAIN

Not registered

SUB@n

SARGnN (n = 01 to 04) is displayed on 1st page.

SSUB@n

SSARGnN (n = 01 to 04) is displayed on 1st page.

SUB@CSCPRn

SARGO1 is displayed on 1st page.

SUB@SIMPR

Not registered

Item

Operation

Registering input
terminals

Drag-and-drop register names from the Register window.
Input terminals can be registered anywhere in the input terminal registration
area.

Cutting input
terminals

Select the input terminal to be cut (*1), and perform one of the following:
(1) Select Edit>Cut from the menu.

(2) Click the Cut button on the toolbar.

(3) Right-click, and select “Cut” in the shortcut menu that is displayed.

Copying input
terminals

Select the input terminal to be copied (*1), and perform one of the following:
(1) Select Edit>Copy from the menu.

(2) Click the Copy button on the toolbar.

(3) Right-click, and select “Copy” in the shortcut menu that is displayed.

Pasting input
terminals

Click the position to paste the input terminal at, and perform one of the
following:

(1) Select Edit>Paste from the menu.

(2) Click the Paste button on the toolbar.

(3) Right-click, and select “Paste” in the shortcut menu that is displayed.

Moving input
terminals

Input terminals can be moved only inside the input terminal registration
area in the same page.
Move input terminals by one of the following methods:
(1) To move only one input terminal:
Click the input terminal to make it active, and drag-and-drop to move it.
(2) To move multiple input terminals selected by box specification:
Specify BOX for the desired modules and comment box to be moved,
and drag-and-drop it to move.
(3) Click the mouse with the Ctrl key held down to make multiple input
terminals active. Drag-and-drop them.

Deleting input
terminals

Select the input terminal to be deleted (*1), and perform one of the
following:

(1) Select Edit>Delete from the menu.

(2) Right-click, and select “Delete” in the shortcut menu that is displayed.
(3) Press the Delete key on the keyboard.

*1:  Selection Methods
« Click the desired input terminal to make it active.
* Select multiple input terminals by box specification.
* Select menu command “Select All”.
« Click the mouse with the Ctrl key held down to select multiple input terminals.
Objects selected by the above methods can be deselected by clicking elsewhere.
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(7) Output terminals and registration area

This area is for registering output terminals. There are three types of output terminals as
follows:

(1)Storage register terminal

(2)Storage register terminal with enable switch (EN)

(3)SUB OUT terminal

Program Sheet Default state
MAIN Not registered
SUB@n SUB OUT is displayed at 1st page.
SSUB@n SUB OUT is displayed at 1st page.
SUB@CSCPRnN SUB OUT is displayed at 1st page.
SUB@SIMPR Not registered

(1)Storage register terminal
This output terminal stores computation results and register values.
Monitor value display area

W .999.99

Storage register terminal input

0000
25

Storage register name

Execution order

0332E.ai

(2)Storage register terminal with enable switch (EN)
Storage register terminals can be changed to storage register terminal with enable
switch (EN).
W -999.99

Enable switch
When the register registered to the enable

0000 Ooooo I‘ switch is “1,” the value of the storage register
25

999 99 terminal with enable switch (EN) is stored.

Enable switch monitor value display area

0333E.ai

(3)SUB OUT terminal
The SUB OUT terminal is displayed at the 1st page of the SUB@n or SSUB@n
program sheet. The SUB OUT terminal can be cut-and-pasted to other pages in the
same program sheet.
SUB OUT input monitor value display area

W -999.99
] SUB OUT input
Connect value to return to main program.
SUB OUT

Output terminal display name
(fixed at “SUB OUT” )

0334E.ai
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3.2 Function Block Programming

Item

Operation

Registering storage
register terminals

The display changes to “storage register terminal” by dragging-and-dropping a
register name from the Register window. Registers can be registered anywhere
in the output terminal registration area.

Registering storage
register terminals with
enable switch (EN)

After storing an output terminal as a storage register terminal, change it to a
storage register terminal with enable switch (EN).

To change this, right-click an already registered “storage register terminal,” and
select “Change to Register Terminal with Enable Switch” in the shortcut menu
that is displayed.

Changing to storage
register terminals

Change a storage register terminal with enable switch (EN) to a storage
register terminal.

To change this, right-click an already registered “storage register terminal with
enable switch (EN),” and select “Change to Storage Register Terminal” in the
shortcut menu that is displayed.

Setting registers to output
terminal inputs

Set by one of the following methods:

(1) Drag-and-drop registers from the Register window.

(2) Click between the wiring start and end points.

When setting of registers is completed, the register names are displayed.

Setting an enable switch
for EN storage register
terminals

The procedure for changing is the same as setting registers to output terminal
inputs (above).

Changing the execution
order

Click Edit>Change Execution Order from the menu. See “3.1.4.”

Cutting output terminals

Select the output terminal to be cut (*1), and perform one of the following:
(1) Select Edit>Cut from the menu.

(2) Click the Cut button on the toolbar.

(3) Right-click, and select “Cut” in the shortcut menu that is displayed.

Copying output terminals

Select the output terminal to be copied (*1), and perform one of the following:
(1) Select Edit>Copy from the menu.

(2) Click the Copy button on the toolbar.

(3) Right-click, and select “Copy” in the shortcut menu that is displayed.

Pasting output terminals

1)

Click the position to paste the output terminal at, and perform one of the
following:

(1) Select Edit>Paste from the menu.

(2) Click the Paste button on the toolbar.

(3) Right-click, and select “Paste” in the shortcut menu that is displayed.

If you paste an output terminal after a cut, the execution order of the output
terminals stays the same.

if you paste an output terminal after a copy, the output terminal is added to the
program, so the pasted output terminal is assigned following the final line of
the execution order.

The SUB OUT output terminal cannot be copied or pasted.

The SUB OUT output terminal can be cut-and-pasted only to other pages in
the same program sheet.

Moving output terminals

Output terminals can be moved only inside the output terminal registration area

in the same page. Move output terminals by one of the following methods:

(1) To move only one output terminal:

Activate the output terminal, and drag-and-drop it to move.

(2) To move multiple output terminals selected by box specification:

Specify BOX for the desired modules and comment box to be moved, and
drag-and-drop it to move.

Deleting output terminals

The SUB OUT terminal cannot be deleted.

To delete other output terminals, select the output terminal to be deleted (*1),
and perform one of the following:

(1) Select Edit>Delete from the menu.

(2) Right-click, and select “Delete” in the shortcut menu that is displayed.
(3) Press the Delete key on the keyboard.

*1:  Selection Methods
* Click the desired output terminal to make it active.
« Select multiple output terminals by box specification.
* Select menu command “Select All”.
* Click the mouse with the Ctrl key held down to select multiple output terminals.
Objects selected by the above methods can be deselected by clicking elsewhere.
Note: Storage register terminals and storage register terminals with enable switch (EN) cannot be
registered to SUB@n and SSUB@n program sheets.
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(8) Inter-page connection button (input)

Inter-page connection button (output) is automatically made when module output is
placed to the module input or module parameter on another page.

Click this button to jump to the corresponding page, and activate the corresponding
module.

During browsing the module output registers of other pages, the button is displayed on
the left side of the page.

The program sheet name, number of pages, and module output register name are
displayed on the button.

(9) Inter-page connection button (output)

Inter-page connection button (input) is automatically made when module output on
another page is placed to the module input or module parameter.

Click this button to jump to the corresponding page, and activate the corresponding
module.

If the module output register is being browsed on another page, the button is displayed
on the right side of the page.

The program sheet name, number of pages, and module output register name are
displayed on the button.

(In the case of storage register terminals and storage register terminals with enable
switch (EN), the storage register name is displayed. In the case of SUB OUT input, SUB
OUT is displayed.)

IM 01B08K01-02E
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3.2 Function Block Programming

(10) Comment boxes

Comment boxes are for entering program comments.

Move the cursor to a comment box and click to enter comment text. Tabs cannot be
entered in comment boxes.

The maximum number of characters that can be entered in comment boxes is 160 single-
byte characters. The color of comment boxes can be changed, and up to 100 comment
boxes can be registered.

Delete, Move, etc. Operation

Switch by one of the following methods:

(1) Double-click inside a comment box.

(2) Click inside a comment box and press the F2 key.

When the Edit mode is switched to, the cursor is displayed in the
comment box.

Switch to Input (Edit)
mode

Input by one of the following methods:

(1) Input and delete from the keyboard.

(2) Select the “Copy,” “Cut,” or “Paste” shortcut menu.

Input (Edit) (3) Click and select a comment, and enter an accepted character. This
enables editing and the existing comment is overwritten.

* To exit the Input (Edit) mode, select another object, or press the ESC

key.

Select the comment box to be cut (*1), and perform one of the

following:

Cutting comment boxes | (1) Select Edit>Cut from the menu.

(2) Click the Cut button on the toolbar.

(3) Right-click, and select “Cut” in the shortcut menu that is displayed.

Select the comment box to be copied (*1), and perform one of the

following:

(1) Select Edit>Copy from the menu.

(2) Click the Copy button on the toolbar.

(3) Right-click, and select “Copy” in the shortcut menu that is
displayed.

Click the position to paste the comment box at, and perform one of the

following:

(1) Select Edit>Paste from the menu.

(2) Click the Paste button on the toolbar.

(3) Right-click, and select “Paste” in the shortcut menu that is
displayed.

Comment boxes can be moved inside the comment box registration

area.

Select the comment box to be deleted (*1), and perform one of the

following:

(1) Select Edit>Delete from the menu.

(2) Right-click, and select “Delete” in the shortcut menu that is
displayed.

(3) Press the Delete key on the keyboard.

Select the comment box to be colored (*1), and perform one of the

following:

(1) Click the Color Fill button on the toolbar.

(2) Right-click, and select “Color Fill “in the shortcut menu that is
displayed.

Copying comment boxes

Pasting comment boxes

Move

Deleting comment boxes

Specifying the color of
comment boxes

*1:  Selection Methods
* Click the desired comment box to make it active.
* Select multiple modules and comment boxes by box specification.
* Select menu command “Select All”.
* Click the mouse with the Ctrl key held down to select multiple comment boxes.
Objects selected by the above methods can be deselected by clicking elsewhere.
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(11) Wiring

Comment box

o 0 0
m] L
u! 0 |
0334-02.ai 0334-01.ai
In the Edit mode When comment box is selected

Wire between modules and between inputs and outputs. Objects can be wired only
inside the same page.

The inter-page connection button is displayed for connecting between pages. Wiring
cannot be moved by dragging-and-dropping. Registers can be re-wired by setting the

registers again. When a jump is programmed in wiring, “a” is indicated. Wiring cannot be
performed if there is no area for drawing the wiring.

Wiring Method Explanation

Wiring can be performed by clicking between the start and end points. (Wiring
is possible whichever of the start and end points you click first.) To cancel a
start point (before clicking the end point), click the module registration area.
Click wiring Start points can also be wired with module outputs between different pages
by clicking.

However, module outputs of subprograms cannot be registered to other
program sheets.

Register Drop Point Wiring Destination

Wired automatically when the same register is
Wiring when located at the start point of the same page.
dragging-and- o Wired automatically when the same register is
dropping registers || Start point (*1) i

pping reg located at the end point of the same page.

Input terminal

*1: Registers cannot be dragged-and-dropped onto the inter-page connection

button (output).

Note: Wiring with inter-page connection buttons is automatic.

Wiring Start and End Points
Wiring is performed between the start and end points in the following table. Wiring
between two start points and two end points is not possible.

End point (¥ mark: red color)
v': Wiring possible Inter-pa.ge
-: Wiring not possible Inp.ut Module conne(.:tlon
terminal output button (input)
(Note)

Module input v 4 v
Module parameter v v v
Input of storage register terminal v v v

Start point Input of EN storage register v v v

(¥ mark: blue | terminal

color) Ene_nble swﬂc_h of EN storage v v v
register terminal
Input of SUB OUT v v v
Inter-page connection button _ v (Note) _
(output)

Note: Cannot be wired.

IM 01B08K01-02E
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3.2 Function Block Programming

Click Wiring Enhanced Display
Right-click the following objects, and select “Display Wire Enhancement” on the shortcut
menu with a check mark to enhanced-display the wiring currently connected to the
corresponding object (enhanced in red):

* Module

* Input terminal

« Storage register terminal

« Storage register terminal with enable switch (EN)

+ SUB OUT terminal

To cancel the enhanced display, click “Cancel Display Wire Enhancement” on the
shortcut menu.

(12) Total number of modules display

Active Program Sheet Display Total Number

Limit values and total number of modules and output terminals currently
registered to all pages other than SUB@SIMPR are displayed. (except
Other than SUB@SIMPR | the SUBOUT terminal)

Example) When 50 modules are registered, this is displayed as
“50/400”.

Limit values and total number of modules and output terminals currently
registered to all pages in SUB@SIMPR are displayed. (except the
SUBOUT terminal)

Example) When 5 modules are registered, this is displayed as “5/10”.

SUB@SIMPR

(13) Number of comment boxes display

Limit values and total number of comment boxes currently registered to all pages are
displayed.
Example) When 5 comment boxes are registered, this is displayed as “5/100”.

(14) Load factor and max. load factor value
This is displayed only when the module monitor is activated. See “2.10.5.”
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3.2.4 Changing the Program Execution Sequence

1- With the Programming window active, click Edit>Change Execution Order from the
menu. The execution order of the module storage register terminals and the storage
register terminals with enable switch (EN) of the active program sheet is displayed in
the Change Execution Order window.

[® change Execution Order X

Execut... | Modul Page
IFsUB@1 1

-
2 IFSUB@2 1

3 SQTE 1

4 SwW 1 :

5 1 i ° Modules/storage register

g‘ %3 1 terminal/EN storage register
8 BSCT 1 terminal information display
9 Y0 1

1 1

1 1

Sa
<
5

Select the module you want to change the execution order
of and move it by dragging and dropping it

Window explanation

0335E.ai

2- Click the line of the program whose execution order is to be changed. To change
the execution order of multiple lines, click the desired lines with the SHIFT key held
down. For example, to move the 2nd and 3rd lines to before the 1st line, click the
2nd line and the 3rd line with the SHIFT key held down.

To cancel a selected line(s), click any other line.

[® Change Execution Order

Execut Modul Page

Select the module you want to change the execution order
of and move it by dragging and dropping it

0336E.ai

3- Drag the selected line and drop it at the move destination. The selected line will be
inserted before the line that you dropped it at.

IM 01B08K01-02E

3-37

aping uoneal) weiboid 19s H



3.2 Function Block Programming

3.2.5 Searching in Programs

1- With the Programming window active, click Edit>Find from the menu.

Find

Select a search condition.

Character String to Find (N)

Search Location (L)
MAIN

SUB@En
SSUBEn

[] SUB@CSCPRn
[ sue@siMPR

]

0337E.ai

2- Select the search conditions, enter the text string to be searched, select the search

range, and click Find. Entry of the text string to be searched is not case-sensitive.

Find

Select a search condition.

| Module Name v |

Character String to Find (N)
[sw |

Search Location (L)
MAIN

SUB@En
SSUB@En

[] SUB@CSCPRn
[ sue@siMPR

Modul...
Sw
sw
sw
Sw

Program
SuB@1
SuB@1
MAIN
MAIN

& b R

]

0338E.ai

3- Click a line of the search result to jump to the corresponding page, and activate the

corresponding object.
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3.2 Function Block Programming

3.2.6 Setting the Sub-names of Subprogram Modules and Nesting Subprogram
Modules

1- Select the subprogram module to be set with a sub-name, and click either Edit>Set
SUBProgram Sub Name or Edit>Set SSUB Program Sub Name from the menu.
The figure below shows an example of setting the SUB program sub-name.

Set SUB Program Sub Name b_<|

Set the subprogram sub name.

MNumber | Sub Name

|

1 |Cascads Already set subprogram

3 !\

4 Currently selected subprogram
5

6

8

0339E.ai

2- Enter the sub-name.

Subprogram modules can be given a name that summarizes their function as their sub-
name.

Accepted input characters: alphanumerics and underbar (max. 10 characters)

The sub-name is displayed at the lower half of (i.e. under) the module symbol of the
subprogram module, on the program sheet tab, and at the subprogram folder of the File
window.

Example: Enter “Cascade” as the sub-name.

- v - -
= [ [
4
IF=UB@
T (Cascade)

rARA00T

Sub-name
0340E.ai
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3.2 Function Block Programming

3.2.7 Changing the Numbers of Subprogram Modules and Nesting Subprogram
Modules

1- Select the subprogram module whose subprogram number is to be changed, and
click either Edit>Change SUB Program Number or Edit>Change SSUB Program
Number from the menu. The figure below shows an example of changing the SUB
program number.

Change SUB Program Number r'>__<|

Select the subprogram number.

MNumber | Sub Name

|

1 |CASCADE —5 Already set subprogram

3

4

6 Currently selected subprogram

0341E.ai

2- Click the cell of the number to be changed, and click m at the top right of the
window.

To display the window, right-click an already registered module (SUB@n, IFSUB@n,
GTSUB@n, SSUB@n, IFSUB@n, or GTSSUB@n), and click “Change Subprogram
Number” from the shortcut menu.

Example: Change the subprogram number to “4.”

- - - v
el [ [
4
[FSlUB@4e —————————————— Module number
— CASCADE)

hAhd00T

0342E ai

3.2.8 Splitting Windows

The Create Program can be split horizontally or vertically. The following menu commands
are available for splitting windows:

» Window>Remove Split

» Window>Split Horizontal

* Window>Split Vertical
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3.2.9 Enlarging/reducing Windows

You can zoom in on or zoom out (changing the display enlargement ratio) of the
Programming window. Zoom ratio: 50 to 100% in 10% increments to 50%, 60%, 70%,
80%, 90% and 100%.
Perform one of the following, to change zoom ratio:
* Select View>ZOOM from the menu to specify the zoom ratio.
* Click ZOOM on the toolbar to specify the zoom ratio.

3.2.10 Displaying the Links of Used Registers

The function block diagram of the control function selected in the Select Control Function
window is displayed. Links are displayed in this window when the registers of the function
block are used by the program.

(® Function Block of Gontrol Module

700 = e = Store ~
LM T | ! FM1 3
=-FF1 s dapicd cr & ber-graan P ba PE— P
T MAIN Pagel Order P 23 . S
- TR v dvmaert o s b al =8V
T L MAIN Pagel Order? i .. MATN,Pogel Orderl 4
& TRKFI SaF

{ MAIN Page1 Order2 T = G5Vl
P o o ; S MAIM Page1 Order15
Em} YR M--D-J i i e s e Sﬁﬂ‘
) o
i MATN, Page! Ordar1 - DL
. MATN, Page? Order30 \ . it
DOGF e e e ;EE AG1
..... i
MM - SFa
- PHF1 resargeranton_EMr | -~ SFE1 =
T i MAIN Page2.Order23 - PET
= FLF1 “arsbie gan_ A0k - TH
L MAIN Page? Order 25 o
HHF1 ; . MR
-LLF1 X s 2 o oo =FF1
-VLF1 o MAIM Pagel Order16
i... MAIN, Page2,Order 27 = TRET
-PHI . MAIN Pagel Order1 7
PL1 o TREF1
HH1 = | | cumuenazig resale| TR * MAIM.Page] Orderl
L G g g PR e 1K P
L o T — PMWFT
[ :
o e ; o - G i
ST owmiri L [ e - Doc
STOM2 L & PHF1
s g g TR P
STOLP - PLF1
SSTCOD - HHF1
Gl e - LLF1
G ottt B LR
gwg L T T ; m
B 1 o ettt s st - HHI
B B e N S -
BLY i Pl o o 500115 3 Blars i clonios g i L
-RB1 | Cam Ihc uscy proger, : - YTl b
Fit to Display Size
| Input?O%t Terminal |BSC1|
Page tab Reference display Function block diagram
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method

from the menu.

(2) Click the icon on the toolbar.
(3) Click the control module’s jump button.

Item Operation
(1) When the Function Block Programming window is open, select the
) . check mark at View>Function Block Window of Control Module
Window display

Closing the window

(2) Click the Close

button on the title bar.

(1) Cancel the check mark at View>Function Block Window of Control
Module from the menu.

Page tab

Click the Page tab to switch between windows.

Function block

terminal diagram

diagram, input/output

These items are only displayed.

Browse view

Double-click these items to jump to the corresponding page of the
corresponding program, and display the corresponding object as active.

Storage view The register information is displayed when you bring the mouse pointer

close to these items.

IM 01B08K01-02E
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3.2 Function Block Programming

Item

Specification

Browse view

When the registers of the function block are registered to the following
objects, the registers and the browse view content are displayed on the
left side of the figure:

» Module input

* Module parameters

« Storage register terminal inputs

« Storage register terminal with enable switch (EN) input

» Enable switch of storage register terminal with enable switch (EN)

* Input of SUB OUT

Browse view content

Program sheet name, page number, module execution order

Example: MAIN, Page1, Order1
SUB OUT is displayed as SUB OUT in the module execution order as it
has no execution order.

Storage view

When the registers of the function block are registered to the following
objects, the registers and the browse view content are displayed on the
right side of the figure:

» Storage register terminal input

« Storage register terminal with enable switch (EN) input

Storage view content

Program sheet name, page number, module execution order
Example: MAIN, Page1, Order1

3.2.11 Re-creating Programs

1- Click File>New Program from the menu.

Perform this operation to re-create only a program. Previous parameters and other data

remain.

3.212 Program Errors

The Program Error window as shown below is displayed if an error occurs in the program

£ Program Error

when creating a program and closing the Programming window.

|

E/W Description Program Shest Page Object
E¥Emor | Register unset MAIN i FXi
QEmor  Register unset MAIN 1 W
3 Emor  Register unset MAIN 1 BSC1

il | >

0344E.ai
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3.2 Function Block Programming

Errors and warnings are displayed in the Program Error window.
Errors must be corrected before programs can be downloaded to the YS1700.
When an error occurs, double click the line of the error in the Program Error window to

jump to the location of the program where the error occurred, and the display is activated.

To remove the status warnings from the program check, select Tool>Option>Warning
Exception and add a check. When a check is added to this item, warnings are

also excluded from the

program checks performed automatically during saving and

downloading.
Status Error Message Cause
The cgntrol function The relationship between the control function selected in the Select
selection and control ) } )
. . Control Function window and the control module are not feasible.
module are incompatible.
Registers are not set to the following registered objects:
» Module inputs (Note 1)
. * Module parameters
Register unset . L
« Storage register terminal inputs
* EN storage register terminal inputs
Error  EN storage register terminal enable switches
Subprogram undefined | The subprogram sheet called by the subprogram module does not exist.
:Sol\f module registration Only one of the PGM modules used as a pair exists.
PGM module execution The execution order of the PGM modules is incorrect.
order error
SUB OUT error Two or more SUB OUT output terminals exist on the same program
sheet.
(Note 1): An error will not occur even if input of the subprogram module is not set.
Status Error Message Cause
Duplicate storage Storage register terminals or EN storage register terminals for the same
register terminals register exist in a single program.
Two or more of same dynamic operation modules are registered to the
same program.
The maximum number of How.ever,. the following dynamic operation modules can be registered
times of use is exceeded multiple times:
| 10-segment linearizer function (FXm), inverse conversion of 10-segment
linearizer function (IFXm), arbitrary segment linearizer function (GXm),
inverse conversion of arbitrary segment linearizer function (IGXm)
Warning

The maximum number of
times of use is exceeded.

The same control modules are registered twice or more.

Output terminal
registration to SUB and
SSUB program sheets

Terminals other than SUB OUT are registered to the output terminal
registration area of the SUB and SSUB program sheets.

The maximum number
of errors or alarms is
exceeded.

Error display appears in priority to the program error window when this
error occurs with 5 or more of errors or alarms.

Register unset

Register is not set to the SUB OUT input.
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3.2 Function Block Programming

3.2.13 Saving Programs as Components

A created program can be reused in another user program.

(1) Saving as a Component
(1-1) Saving a whole program as a component

1- Click File>Save Program as Component>Whole program when the programming
window is open to display the save as component confirmation message.

Function Block Programming

\ ? ) Do you want to register the whaole proeram as a component program?

ves

0344-01E.ai

2- Click Yes to display the Component Program Information window. Clicking No ends
the process.
If you include an overview of the component program, it will be helpful when you
want to reuse the component program in another user program.

[® Component Proeram Infarmation

0344-02E.ai

3- Enter a comment for the component program in the Component Program Information
window, and click OK to display the Save As window.
Save A
Look ine | £ Program 5 02 m

E programl ppr

My Recent
Documents

Desktop

&

My Documents

My Computer

Q File name: | |~ ‘ l. Save ]

MyMNetwork | Fiesoftyos: [ Whole Frogram tpprt v [ Cencal |

0344-03E .ai
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3.2 Function Block Programming

4- Enter a file name, and click Save.

FilefF)  Edit{E}

=] D Sample_ctl_single.xip
1) Systam Data
1) Parameter

=) Data Sheet

() Parameter Settines
{7 Event Display Ssttings
=L Program

< i I

HAN=A " M= TR -G AT AH
Tnput/Output Sienal ©

-L_] File Infarmation
) P Parameter Gommer|
L] K Parameter Commer|

{23 Funetion Block Froeramm

Window W) Convert {0}

4 = 33 Sy 4 100%

[ Function Block Programming

E’;’ivsm 000 YS1000 Settines [Sample_ctl_single.xip]
WView(? ToolT!  Communication(G)

Thitialize (D

Help{H?

2

= Components
= Page
page-program ppe
= Proeram
program0l ppr
= Sheet
=-5UB
. sub-programll ssu
..35UB
CSCPR1
-~ CECPRZ
SIMPR.

= Module

-Basic Computation

- Dynamic Operation

Logical Gomputation
-Gondition judement

Gontral Function

= Register

Process data area
Tuning parameters
Engineering Parameters 1
Engineering Parameters 2
User's program

Only for YSS1000

Operation dispaly

Only for Peerto-Peer communication|

-
Pagel | Page2|

IFSUB®21
(Tracking

TREFT 4

TAMO0Z

IFsUB®2
(FFinput)

MMO0S

hd hd hd .
[ | |
5 E
IFSUBR3
1 (Cascads)
MMO04

|

MAIM |SUB@1 Tracking | SUB@ZFFinput | SUB@3:Cascade | SUBR4TRKSW |

|5
%

Number of modules:41./400 |Numbar of comment boxes17/100

0344-04E.ai

When you save a whole program as a component, only the program data can be saved
as a file and reused. Data such as parameter data and event data is not included.

The saved component file is stored in the folder shown in the table below. (Factory

default)
Program Extension Storage Folder
9 Windows 2000/XP Windows Vista
Whole program (main C:\Program Files\YSS1000\ C:\Users\<UserName>\
prog ppr ~rrog Documents\YSS1000\
program) Components\Program\
Components\Program\

» Changing the path: "2.11.10 Setting Path for Saving Files"

You can enter up to 5,000 single-byte characters for the component program information.

Editing and deleting of Component Files
Edit the component files in the Programming window after using the component files.
Delete the component files by file manipulation of PC (Explorer).
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3.2 Function Block Programming

(1-2) Saving a sub-program sheet as a component

1- Make the sub-program sheet you want to save as a component active and click
File>Save Program as Component>Program Sheet to display the save as
component confirmation message.

Function Block Programming

\ ? ) Do you want to register the active sheet as a component program?

=

0344-05E.ai

2- Click Yes to display the Component Program Information window. Clicking No ends
the process.
If you include an overview of the component program, it will be helpful when you
want to reuse the component program in another user program.
{E| Component Proeram Information (=3

[

0344-06E.ai

3- Enter a comment for the component program in the Component Program Information
window, and click OK to display the Save As window.
Save As
Lookin: | &9 5UB 5 02 m

E sub-proerami.zsu

My Recent
Documents

My Computer
-
g File name: | v ‘ L Sawe ]
MyNetwork | Fiesoftyos: [ SUB Program Sheet tkssu) v [ Cencal |

0344-07E.ai
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3.2 Function Block Programming

4- Enter a file name, and click Save.

E’;’ivsm 000 YS1000 Settines [Sample_ctl_single.xip]
FileF) EditE!  Viewd? ToolT} Communication(G) Windowd!  GConvert{ Tnitialize  HelptH)

PN EH S 6w e S|P A 2l s g
= D Sample_ctl_single.xip
1) System Data
=] Parameter
=) Data Shest

File Information
Input/Output Sienal ©

[ Function Block Programming

P Parameter Commer,

K Parameter Commery|
12 Parameter Settines
D Event Display Settings

=] Program / File of a sub-program sheet saved as

aping uoneal) weiboid 19s H

123 Function Black Programm a component.

|~

i | =

omponents
= Page

page-program( ppg
= Program

programll ppr

sub-program(l ssu
S5UB
CSGPR1
CSCPR2
SIMPR

= Module 54
Basic Computation LAG1
Demamic Operation

gical Gamputation T
Gondition judement S5001

Gaontral Function

@ Register
Process data area
Tuning parameters
Engineering Parameters 1
Engineering Parameters 2 = I |
User's program Pagel ‘
Only for YS51000 ‘W|M|WFFMMHM"W‘

Only for Peerto-Peer communication) fi————="—————=
Operation dispaly Mumber of modules:41./400 |Mumber of comment boxes17./100

|
[£3

0344-08E .ai

The active sub-program sheet can be saved as a component. To save the main program
sheet as a component, save the whole program as a component. See “(1) Saving a
whole program as a component.”

If an SSUB module, IFSSUB module, and GTSSUB@n module are registered to the
program sheet, the calling sub-program sheets are also saved together as a component.

Notfte

If module output of the main program sheet is registered to the register registration section
(example: module input, etc.) of the sub-program sheet to be saved as a component, there will
no longer be a connection.

The saved component file is stored in the folder shown in the table below. (Factory
default)

Sheet Extension Storage Folder

Windows 2000/XP Windows Vista

C:\Program Files\YSS1000\ |C:\Users\<UserName>\Documents\

SUB program ssu Components\Sheet\SUB\ YSS1000\Components\Sheet\SUB\

C:\Program Files\YSS1000\ |C:\Users\<UserName>\Documents\

SSUB program  |.sss Components\Sheet\SSUB\  |YSS1000\Components\Sheet\SSUB\

C:\Program Files\YSS1000\ |C:\Users\<UserName>\Documents\

CSCPR1 program |.1sc Components\Sheet\CSCPR1\ |YSS1000\Components\Sheet\CSCPR1\

C:\Program Files\YSS1000\ |C:\Users\<UserName>\Documents\
Components\Sheet\CSCPR2\ [YSS1000\Components\Sheet\ CSCPR2\
C:\Program Files\YSS1000\ |C:\Users\<UserName>\Documents\

CSCPR2 program |.2sc

SIMPR program .ssi

Components\Sheet\SIMPR\ |YSS1000\Components\Sheet\SIMPR\
» Changing the path: "2.11.10 Setting Path for Saving Files"

You can enter up to 5,000 single-byte characters for the component program information.
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3.2 Function Block Programming

Editing and deleting of Component Files
Edit the component files in the Programming window after using the component files.
Delete the component files by file manipulation of PC (Explorer).

Updating Programs Automatically
Example: Saving a sub-program sheet (SUB@10) including nesting sub-program sheets

(SSUB@202 and SSUB@203) as a component.

Sub-program sheets to save as a component

IFSSUB@202 SSUB@203
N \

Pt [peaez \\

MAIN | .. .(SUB@1O SSUB@201 SSUB@202|SSUB@203

0344-09E..ai

Sub-program sheets saved as a component

IFSSUB@201 SSUB@202

/

/
Page1 PageZJ

L4
<SUB@1>| SSUB@201 | SSUB@202 |

0344-10E.ai

Nesting sub-program sheets called in the SUB@10 sheet are saved together as a
component.

The SUB@10 sheet to be saved as a component is automatically revised to SUB@1.
The nesting sub-program sheets SSUB@202 and SSUB@203 are automatically revised
to SSUB@201 and SSUB@202, respectively. (The sub-program sheet and nesting
sub-program sheets are automatically revised in order starting from the first program
number.)

The SUB program sub-name and SSUB program sub-name are saved under the same
name as a component.
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3.2 Function Block Programming

(1-3) Saving a main program page as a component

1- Make the main program page you want to save as a component active and click
File>Save Program as Component>Page to display the save as component
confirmation message.

Function Block Programming

\ ? ) Do you want to register the active page as a component proeram?

0344-11E.ai

2- Click Yes to display the Component Program Information window. Clicking No ends
the process.
If you include an overview of the component program, it will be helpful when you
want to reuse the component program in another user program.

[® Component Proeram Infarmation

0344-12E.ai

3- Enter a comment for the component program in the Component Program Information
window, and click OK to display the Save As window.
Save Ais
Look i | (5 Page d O = mE-

paee-programll.ppe

My Recent
Documents

&

Desktap

W

My Documents

®

My Computer
@ File name: | A ‘ L Save ]
My Metwork, Files of type: | Proeram Page (ppe) v‘ [ Cancel ]

0344-13E.ai
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3.2 Function Block Programming

4- Enter a file name, and click Save.

FilefF)  Edit{E}

= D Sample_ctl_single.xip
1) System Data

1.0 Parameter

=) Data Shest

() Parameter Settines
17 Event Display Settines
Program

< i I

File Infarmation
Input/Output Sienal ©
P Parameter Gommen

K Parameter Gommen|

{23 Function Block Fraeramm

E’;’ivsm 000 YS1000 Settines [Sample_ctl_single.xip]
Wiew(d  ToollT}  Gommunication(G)

D005 el T 1 O il | 2 o0 8 9 B 10w

Window W) Convert {0}

Thitializell*  Help(H?

[ Function Block Programming

= Components
= Page
page-program(l ppg
= Program
program0l ppr

= Sheet
=-5UB
+ sub-programl.ssu

L SIMPR.

= Module
Basic Gomputation
Dynamic Operation
Logical Gomputation
GCondition judement
Gontral Function

& Register

Process data area

uning parameters
Engineering Parameters 1
Engineering Parameters 2
User's program

inly for ¥551000

peration dispaly

inly for Peero-Peer communication|

-
Pagel | Pagel|

File of a main program page saved as
a component.

- - - -
TRET | | |
TREFT )4
IFSUB®21
= (Tracking
MO0
- |

- - -

-
FFT | |

IFsSUB®2
(FFinput)

MMO0S

3

FON
—

IFsUB@3
(Cascade)

P 4E

TMHMO04

MATN ‘ SUB@1:Tracking | SUB@2FFinput | SUB@3 Cascads | SUB@4TRESW

|

Number of modules:41,/400 |Numbar of comment baxes17/100

0344-14E.ai

It is only possible to save main program pages individually as components. The active
main program page can be saved as a component.
If an SUB module, IFSUB module, GTSUB@n module, SSUB module, IFSSUB module,
and GTSSUB@n module are registered to the program page, the calling sub-program

sheets are also saved together as a component.

Note

If module output of the main program sheet is registered to the register registration section
(example: module input, etc.) of the sub-program sheet saved together as a component, there
will no longer be a connection.

Note

If you want to use module output of the main program page to be saved as a component with
the sub-program sheets saved together, register the module output of the main program page
to be saved to the input of the sub-module, and enable it to be passed to the sub-program as

an argument.

The saved component file is stored in the folder shown in the table below. (Factory

default)
e Extension Storage Folder
Windows 2000/XP Windows Vista
C:\Program Files\YSS1000\ |C:\Users\<UserName>\
Main program page .pPPg Components\Page\ Documents\YSS1000\
Components\Program\

» Changing the path: "2.11.10 Setting Path for Saving Files"

You can enter up to 5,000 single-byte characters for the component program information.

3-50

IM 01B08K01-02E




3.2 Function Block Programming

Editing and deleting of Component Files
Edit the component files in the Programming window after using the component files.
Delete the component files by file manipulation of PC (Explorer).

Updating Programs Automatically
Example: Saving a page (Page 2) of a main program sheet including sub-program sheets

(IFSUB@3 and SUB@5) as a component.

Program page to save as a component

IFSUB@3 SUB@5

N\ AN
PageulPagez )\\\\\\

(MAIN) SUB@!1 | SUB@2 | SUB@3 | SUB@4 | SUB@5

0344-15E.ai

Program page saved as a component

IFSUB@1 SUB@2

Page1

MAIN | suBe1 | suse2 |

0344-16.ai

Sub-program sheets called in the main program page are saved together as a
component. The sub-program sheets IFSUB@3 and SUB@5 to be saved as a
component are automatically revised to IFSUB@1 and SUB@2, respectively. The nesting
sub-program sheets are also automatically revised in the same way. (The sub-program
sheets and nesting sub-program sheets are automatically revised in order starting from
the first number.)

The SUB program sub-name and SSUB program sub-name are left as is. The module
output of the program page saved as a component is automatically revised from MMO0O1.
If the module output register of another page is registered, it is revised so that it is no
longer registered.
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3.2 Function Block Programming

(2) Using a Program Saved as a Component

The following operation example describes the procedure for using a program saved as
a component in another user file. A sub-program sheet and a main program page can be
used in the same way.

1- Click View>Component Program Window and add a check when the programming
window is open to display the Component Program window.

B4 ¥551000 ¥S1000 Settines [New Filel

itialize*  HelptH?

ommunication G WindowM)  Gonvert(Q)

= [ Mew File
.0 System Data
- Parameter

=) Data Shest
P Parameter Gomn—

File Information
K Parameter Gamn

Input/Output Siene
" [ Parameter Settines

ERE )
< i |

]

= Components
- Page
o e
- program01.ppr
= Shest
- SUB
~gsUB
CSCPR1
~CECPRZ
SIMPR

\

Module

& Basic Gomputation
- Dynamic Operation
- Logical Computation

lu]

& Gondition judement
- Gontral Function

= Register
[ Process data area
[ Tuning parameters
] Engineering Parameters 1
[ Enginzering Parameters 2
[ User's program
& Onlyfor YS51000
B Onlyfor Peerto-Peer communication)
[ Operation dispaly

] i ]

Number of modules:0/400 | Humber of comment boxes:0,100

Component Program window
“
El
I |

0344-30E.ai
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3.2 Function Block Programming

2- Click the component file you want to use to display the Confirm Component Program
window and Confirm Component Program Information window.

B ¥551000 ¥S1000 Settines [New Filel

GonvertD?  itializell  HelptH?

e ; .
System Data Gonfirm Gomponent Program : program01.ppr

Parameter
=) Data Sheet
File Information
Tnput/Output Siene
P Parameter Comn—
K Parameter Comn

w

: P ter Setti - i
| o B Peremeter Settnes Confirm Component Program window %
=)l i I ] ®
= Gamporents v L4 =
- Paee TRET | U
[=)- Program =
~ program ppr o
=) Sheet "9.
= 5UB
-55UB ]
CSCPR1 3
- OSGPR2
- SIMPR Q
[]
= Madule . 2"
[ Basic Gomputation Confirm Component Program o
& Dynamic Operation . . =1
(- Lagical Gomputation Information window
& Condition judement (0]
- Control Function c
3 | — I 5.
Pagel | PageZ (1]

| MAIN | SUB®T Tracking | SUB@ZFFinput

Number of modules:41./400 |Numbar af comme

= Register

[ Process data area

- Tuning parameters

[ Engineering Parameters 1
- Engineering Parameters 2
[ User’s program

[ Only for YSS1000

- Only for Peero-Peer communication)| I
[ Operation dispaly

Number of modules:0/400 Mumber of commer
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3.2 Function Block Programming

3- Confirm the program to be used and click E of the Confirm Component Program
window to display the confirmation message, and then click Yes to use the
component program in the programming window. Click No to not use the component
program.

B3 YS51000 YS1000 Settines [New Filel
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[ Dynamic Operation
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3.2 Function Block Programming

Main Program Sheet (Whole Program)
Save any user program you are working on in the programming window if needed,
because it will be deleted.

Sub-program Sheets

If you use component programs, they are registered in order starting from the largest
existing sub-program number plus 1. However, if SUB@200 or SSUB@256 exists and
the sub-program numbers to be added exceed SUB@200 or SSUB@256, you cannot
use the component programs. In such a case, change the numbers of the sub-program
numbers, and confirm the empty sheets up to SUB@200 and SSUB@256 before use.
If there are programs in cascade (CSCPR1 and CSCPR2) or a simulation program
(SIMPR), the process stops without them being overwritten.

Main Program Pages

If you use component programs, they are registered in order starting from the largest
existing program page number plus 1. However, if there are 256 pages in the main
program and the main program pages to be added exceed the 256th page, the
component programs cannot be used. Confirm the empty pages of the main program
before use.

Editing Component Program Information

The content displayed in the Confirm Component Program Information window cannot be
edited. If you want to edit the component program information, right-click the component
file in the Component Program window and select Edit Component Program Information
from the shortcut menu to display the Component Program Information window so that
you can edit the content.

Confirm Renaming of Program Sheet Window

The Confirm Renaming of Program Sheet window below is displayed when a sub-
program sheet or program page (when a sub-program is included) is used.

The content of change is described in PartsUselog.txt of the folder in the directory:
\Temp\ (see "2.11.10 Setting Path for Saving Files").

Gonfirm Renaming of Proeram Sheet

|SUB@1 of the component proeram was added as SUBE.

Glnze

0344-31-1E.ai
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3.3

3.3.1

Text Programming

Names of Parts in the Text Programming Window

[® Text Proeram

l Include the main program hetween this line and EMD.
EMD ; End of main program.

s Include & subprogram frem this line omeards.

Page tab

agel

\— Text editor area

RDWZL Column | MumLock || Capzlock |

Cursor position display area

0345E.ai
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3.3 Text Programming

3.3.2 Programming in Text

1- Start up YSS1000, and click "YS1000 Configuration Function" in the Select
YSS1000 Function window.

Select YS51000 Function

000 Contieuration Function

51000 Check Support Function

0346E .ai

2- Click File>New from the menu in the Basic window or [J on the toolbar to display
the System Data window.

E ¥S51000 YS1000 Settines
GommunicationiS)  Windowl  Ihitialize  HelptH}

E;] System Data

Syztem Data

ﬁ Upload System Data ‘

Model Use  Twpe Pawer Supply Direct Input Communication] Communication? Certification

(v[0 w0 v |ooovac2anc v |- - -

< Il >

Main GFU Version (MGU} [

Dizplay GPU Version (DGL} ‘

Parameter Wersion (FARA) ‘R1 mpz
Controller Mode ‘PROG v
Programming Method | Function Block. Method v

|
|
|
Gampile Version ([GOMP) [R10Tm |
|
|
|

User Program MNatme ‘

[ OK } [ Gancel }

0347E.ai
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3.3 Text Programming

3- Select model name "YS1700," suffix code, and optional code to be set, and
set the controller mode and the programming method respectively to "PROG"
(programmable mode) and "Text Method," and click OK.

Bl System Data

System Data

Uplaad System Data

IMnde\ Lse | Type | Power Supply Direct Input
(YS1700 w0 v 1 v I00VAC24VDG v - (v /8 v =N

Communication] Communication? Gertification

1 [

< i

Main GPU Version (MGL?
Display GPU Version (DGUY
Parameter Versian (PARAY
Gompils Version (GOMP) R10101

Controller Mode PROG >

Programming Method

User Program Name

0348E.ai

4- The File window is displayed on the Basic window.

File Information
Input/Output Signal Commi
P Parameter Comment
K Parameter Comment
@ Parameter Setting

Event Display Settings
Program

@ Text Program .\

#E ) 3

0349E .ai
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3.3 Text Programming

5- Click Text Program in the File window to display the Select Control Function
window.

@ Select control function

() Single-loop Contral
) Dual-loop Contral
() Cascade Gontrol
() Selector Contral
() None

Perform sinele-loop control uzing a single 51700, Uze a BSG1
control module.

L Ok J [ Cancel

0350E .ai

6- Select the control function, and click OK to display the Text Programming window.

EﬂYSS'l 000 YS1000 Settines [Mew Filel
FilelE) EditE} View() Communication@) Windowl) itialize  Help(H)
AR R=N N= RN NSRS
= () Mew File — —
B e % 1oxt prasran CEX

=] Parameter
=) Data Shest

L] File nformation )
Tnput/Output Signal Com | EMD; End of main program

; Include the main program between this line and END.

P Parameter Comment
L] K Parameter Comment

;Include & subprogram from this line onwards,
{7} Parameter Settings

=+ Program
{23 Text Program

Pagel

Row1, Column1 | MumLock || CapsLock |

=3

0351E.ai

7- Start programming.

Before starting programming, make sure that you have thoroughly read and
understood the operations described in Chapters 4 to 12.

8- After completing programming, perform a program check by selecting
Tool>Program Check when the Programming window is open. If a compile error is
generated, a review of the user programs is required.

9, After the data is saved to file, download it to YS1000 and then perform an operation
check.
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3.3 Text Programming

3.3.3 Explanation of Operations in the Text Programming Window

(1) Page tab
<Inserting new page breaks>
(1)Place the cursor at the position to insert the page break, right-click, and execute
"Page Break" from the shortcut menu.

(2)Place the cursor at the position to insert the page break, and click Edit>Page
Break from the menu.

Recommended maximum number of pages: 50 pages

<Canceling inserted page breaks>
Press the Delete key at the last line of the page where the page break is inserted.

<Switching pages>
(1)Click the Page tab.
(2)Keyboard operation
Ctrl+PageUP: Displays the previous page. The last page is displayed when the
current page is the first page of the program.
Ctrl+PageDOWN: Displays the next page. The first page is displayed when the
current page is the last page of the program.

(2) Cursor position display area
The line and row of the cursor position are displayed.

(3) Text editor area

Accepted input characters:

* All alphanumerics and symbols that can be entered on the keyboard
* Tabs

» Spaces

Max. Number of Lines and Rows Maximum Value
Max. number of lines 2,000

Max. number of rows
(1 character per row)

80
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3.3 Text Programming

3.3.4 Auto-conversion of Entered Characters

The color of entered characters is automatically changed as follows to distinguish
program text and comments, and prevent input errors.

Character Color

Valid computation instructions Black

Label name, subprogram name

(From @ up to spaces, from @ up to page breaks, from @ up to ";" (semi-colons)) Blue
Comments . Green
From ";" (semi-colon) up to an entered page break

Other than above Orange

Invalid computation instructions, etc.

Supplementary Explanation: Instructions that contain numbers are valid up to the 3rd digit
regardless of the number of digits of the number range.
Example: LD X1, LD X01, LD X001

Auto-conversion of Lowercase Characters

Lowercase characters are converted to uppercase characters if they are entered for valid

computation instructions.

Example: When "s" is entered followed by "t" (both lowercase characters), they are
automatically converted to "ST" (uppercase).
However, this function is not applicable to characters in comments, label
names and subprogram names.
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3.3 Text Programming

3.3.5 List of Text Program Editing Functions

Text program editing functions can be executed from the menu in the Text Programming

window.

v’ Available, -: Not available

Editing

. Menu Command
Function

Shortcut Menu
(right-click to display)

Remarks

Undo v

Max. 10 times

Redo

Max. 10 times

Cut

'

ANIERNEERN

Copy

AN

Paste

Pastes the content of the Clipboard copied or cut by other Text
Editors.

AN

Delete

Deletes are possible by the Delete key on the keyboard.

Select All v

Find v

Searches are executed in two directions, ascending order and
descending order.
Find and Replace X
34 Find | ] Feplace

Character String to Find (N}
Bl |

Search Object (L)
[ ]

Search Options (O}
[ Ward by ‘Ward G

[] Gaze zenzitive (G
[1 Search Up {3

Find Mext (F3

Word unit: Text strings included in body text are not searched for.

Find List v

Displays a list of text strings found in the search. Double-click
a search result to display the selected text string as active.
Find List &3]
Character String to Find (M)

sw |

Search Object (L)
E J

Search Options
[ Word by Word (W)
[ Case sensitive (C)

Character String Found
SW

Page Line
1 4

0353E.ai
Word unit: Text strings included in body text are not searched for.
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3.3 Text Programming

Editing Shortcut Menu
Function LA EITEE (right-click to display) REmans
There are two types of replace, Find and Replace and Replace
All.
Find and Replace
4% Find | ] Replace
Character String to Find (M)
(sw |
Character String to Replace (P}
| |
Search Object (L)
Replace v _ (A1 |
Search Options (0)
[ Word by Word (W)
[ Case sensitive (C)
[ Search Up (U}
[ FrdNet® | [ FRepce® |
0354E.ai
Jumps to a specified line No.
Line No. (I
Jump v _
l Jump J [ Close ]
0355E.ai
Page Break v v See "3.3.3."
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3.3 Text Programming

3.3.6 Link Display of Registers in Use

"Link display" displays which of the registers in the function block diagram have been
programmed with the LD (Load), ST (Store) or STE (Store with enable switch) instruction.

In the Text Programming window, when LD xxx, ST yyy, or STE yyy is input, and xxx or
yyy are registers displayed in the function block diagram, "Link Display" is displayed to
the side of registers in the function block diagram.

Click "Link display" to jump to the corresponding line in the Text Programming window.
Note: The LD and ST commands in this case function as follows:

LD xxx = Reads the value from the register xxx.

ST yyy = Stores the value to the register yyy.

STE yyy = Stores the value of register S2 to register yyy when the register S1 =

£ Function block of control module

e _ A
B-X01 ] =2 ) ) X0 il
L. Line 3 Mmzkgmp e v 1 draog gl w3 ¥02
& X02 V2 [ L X03
Lo line § - £ ¥04
iff i p e o6 DEITOT [, [0 B Adgulari :g:
e e i [ 6 i )
- X05 U i o
- X06 DD e L i X0
- X07 4 o [ P DI L
- X08 o [ Sau.cw,l»;.k\d g 02
i or i e [ E:CP Ejj‘ D3
- b2 I D Dia
- D13 [T - DI5
-~ Dl [t D% - DIE
- DI5 [C1R DOE? .. 0I7
. DIg [ D% ..Dig
[ Do
DIZ || It 0 ~ois |
DI W D - DI10
-~ D3 D% = Y01
- DI0 ieline 7
- Y01 Mzkgianh TRkl Y02
- Y02 § M 07O 0D - Y03
- Y03 Y04
- Y04 - Y05
Y05 - Y06
Y06 -DO1
- DO1 -D02
D02 e D03
D03 - = .. DO4
. D04 WU oW DN 30000 D05
DO5 Msbgnank Dgsorptinld - DO&
DO6 v gl K .. D07 v
Fit to display size
Inputgutput Teminal | BSC1 |
0356E.ai
Page tab Reference display Function block diagram
Operation

Window display method

(1) Check the check mark at View>Function Block Window of
Control Module from menu.
(2) The window can be displayed from the icon on the toolbar.

Closing windows

(1) Cancel the check mark at View>Function Block Window of
Control Module from menu.
(2) Click the Close button on the title bar to close the window.

Page tab

Click the Page tab to switch between pages.

Function block diagram,
input/output terminal
diagram

These diagrams cannot be accessed (clicked, etc.)

Browse view
Storage view

Double-click these items to jump to the corresponding page of the
corresponding program, and display the corresponding line as active.
Move the mouse pointer close to these items to display the register
name.
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3.3 Text Programming

3.3.7 Error Messages

Double-click a line that is indicating an error to jump to the program page and display the
corresponding line as active.

5] Program Error

Line Ermmor No.
ERMSG1
ERMSG21
ERMSG21
ERMSG21
ERMSG41

o b Lo 00

Explanation of Emor

There are duplicate label names.
There is an undefined instruction word.
There is an undefined instruction word.
There is an undefined instruction word.
The label name is undefined.

0357E.ai

Error No.

Description

ERMSG1

There are duplicate label names.

ERMSG2

There are duplicate subprogram names.

ERMSG11

The maximum number of steps has been exceeded.

ERMSG12

The maximum number of steps of the simulation program has been
exceeded.

ERMSG21

There is an undefined instruction word.

ERMSG22

Unaccepted characters have been used for the label.

ERMSG23

There is a wrong instruction word after the instructions words.

ERMSG24

The label is being used incorrectly.

ERMSG25

There is no label.

ERMSG31

There is no END.

ERMSG32

There is a subprogram without END.

ERMSG33

There is END for a subprogram.

ERMSG41

The label name is undefined.

ERMSG51

The subprogram is undefined.

ERMSG52

There is RTN within the main program.

ERMSG61

There is no RTN for the subprogram.

ERMSG62

There is no RTN for SUB@SIMPR.

ERMSG63

GOSUB, GIFSUB and GTSUB statements are being used within the
subprogram.

ERMSG71

GO and GIF statements are being used between the main program and
subprogram.

ERMSG72

GO and GIF statements are being used between SUB@n or SUB@
CSCPRn and SUB@SIMPR.

ERMSG81

The subprogram is before the main program.

ERMSG82

Another subprogram is after the simulation program.

ERMSG92

There are too many characters for the label.

ERMSG112

A different control operation is being used at the same time.

ERMSG901

There is no program.

ERMSG999

The number of errors has been exceeded. Compiling has been stopped.

IM 01B08K01-02E
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Chapter 4 Operation of Computation and Control Programs

4.1 Basic Operation

The figure below shows an overview of the flow of signals and computations on the
YS1700. The user program is positioned between the input signal conversion section and
output signal conversion section. The I/O registers function as the interface between the
input signal conversion section and the output signal conversion section.

1-5V Contact input Parameter setup
I/ / Eﬂ Repeated
\_/ at each
control
Input signal period
conversion section | A/D conversion |
v Analog input value y Digital input value v

Input registers— Pn variable parameters
Control operation parameters
Control operation internal registers

S1to S5 computation registers Key registers

( User program section Tn temporary memory registers
Kn constant registers

Output registers— Lamp registers
Analog output value Digital output value
| v
Output signal D/A conversion
( conversion section | | v
a
N\ /
4-20mA,1-5V Contact output LED lamp

0401E.ai
Basic Operation of YS1700 (example of text programming)

Input conversion section

Analog inputs, digital inputs and various setup data (simply called "parameters" from here
on) are automatically converted to internal data at the input signal conversion section,
and stored in the input registers.

User program section

When input conversion ends, the user program is started up to read the various data and
execute the target computation and control.

After computation, the results are stored to the output registers.

Output conversion section
The data stored in the output registers is automatically converted to analog signals and
digital signals, which are output from the controller.

In this way, the series of operations input conversion — computation — output
conversion is executed at each control period.

» 1/O registers: "4.4.8 1/0O Signals and 1/O Signal Registers"
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4.1 Basic Operation

411 Control Modules

Control modules are the basic modules for building control functions. Control modules
are a type of computing module.

By using these control modules, you can achieve the control functions listed in the table
below.

Control Types and Control Modules

Control Type Applicable Control Module
Single-loop control BSC1
Dual-loop control BSC1 and BSC2
Cascade control CSC
Selector control SSC

4.1.2 Control Types (CNT) and Control Operation Formulas (ALG)

To determine the control operation formulas of control modules, set the control type (CNT)
and control operation formulas (ALG) in the engineering parameters.
» Control type and control operation formula settings: "Operating the Engineering Displays" in
YS1500 Indicating Controller/'YS1700 Programmable Indicating Controller Operation Guide
Control module
BSC Control type (CNT)

Control element |

Control operation formula (ALG)

> PID = Standard PID control

. S-PI = Sample-and-hold PI control{— | I-PD =PV proportional type PID

PV C — * PI-D = PV derivative type PID
- BATCH = Batch PID control o e
- PD = Proportional (PD) control SVF = Adjustable setpoint filter
——
MV
0402E.ai
Control Elements in Control Modules
The following table shows the combinations of control types (CNT) and control operation
formulas (ALG) for each of the control modules.
Combinations of Control Types and Control Operation Formulas
i CcsC SsC
Control Type Control Operation Formula Bsc1 | Bsc2
(CNT) (ALG) Loop1 | Loop2 | Loop1 | Loop 2
PV proportional type PID (I-PD) v v v v v v
fctj]rt‘g?rd PID" by derivative type PID (PI-D) v v v v v v
Adjustable setpoint filter (SVF) v v v v v v
PV proportional type PID (I-PD) - - - - - -
Proportional .
- v v - - — -
(PD) control PV derivative type PID (PI-D)
Adjustable setpoint filter (SVF) — — — - - -
PV proportional type PID (I-PD) v v v v v v
Sample-and- .
hold P! control PV derivative type PID (PI-D) v v v v v v
Adjustable setpoint filter (SVF) v v v v v v
PV proportional type PID (I-PD) v v - - - -
Batch PID PV derivative type PID (PI-D) v | v _ _ _ _
control
Adjustable setpoint filter (SVF) v v — - — —

v': Available, —: Not available (Do not set this combination.)

» Explanation of control types (CNT) and control operation formulas (ALG): “1.2 Selecting the
Control Method (Selecting Control Type CNT and Control Operation Formula ALG)” in YS1500
Indicating Controller/'YS1700 Programmable Indicating Controller User's Manual
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4.2 Principles of Computation

1/0 registers |

Programming in text is generally known as the "reverse Polish notation."

Computation is executed in a five-stage computation register called the "S register." The
Read instruction (annotated as "LD") is used for transferring data from the input registers
to the S registers. Each of the computation and control instructions ("+," "HSL," "BSC1,"
etc.) perform computations on the content of the S registers, and store the result to the
S registers. The Store instruction (annotated as "ST") is used to transfer the computation
results to the output registers. The content of S registers is sometimes lost or shifted
depending on the instructions that are executed.

Computation registers S1 to S5 are common to the main, sub- and simulation programs.
The content of these registers is processed in accordance with the latest instruction
regardless of jump and return in the program.

Example of 2-input addition text program
(1) () (3) 4)
LD X1 LD X2 + ST Y1

]
!

x|

S2 A \ X1 A A
Computation registers S3 B \ A B B
S4 C \ B Cc C
S5 D \ C C C
Data loss
0403E.ai
Operation of S Registers
Instruction S1 S2 S3 S4 S5 Explanation
— | (default state) A B C D E | Contains no data.
Loads data X1 in the input registers to S1. The content of each
(1) LD X1 X A B c D S register is sequentially pushed down. The data in S5 is lost.
@) |Lp x2 X2 X1 A B c Loads data X2 in the input registers. Operation is the same as
().
Adds the values of S1 and S2, and stores the result to S1.
3) |+ X1+X2 A B C C | The content of each S register is sequentially pushed up. The
original value remains in S5.
@) |sTY1 X14X2 A B c c Stores the values of register S1 to output register Y1. The
content of each S register does not change.

When programming by function block programming, there is no need to be conscious of
how S registers operate. This programming method has no Read and Store instructions,
and is the equivalent of performing "wiring."

The following shows how the above text program is annotated in function block
programming.

Addition module

0404E.ai
Example of Addition Program
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4.3 Principles of Computation of PID Control

PID control computation also is a type of computation function, and programming
methods are the same as those of other functions.

Instruction S1 S2 S3 S4 S5 Explanation
LD X1 X1 A B C D Loads data X1 in the input registers to S1.
BSC1 MVA A B c D zti:fggr?:SP:I-D computation. The result (output value) is
STY1 MV1 A B C D Stores output values to Y1.
END Ends the program.

The following shows the above annotated in function block programming.

BSC1

0405E.ai

The BSC instruction instructs the process variables, setpoint values and manipulated
output variable, reads PID parameters, and includes various other operations.

Control operation can be programmed by a single program such as this.

The BSC instruction (BSC1 targets loop 1 and BSC2 targets loop 2) instructs the process
variables, setpoint values and manipulated output variable, reads PID parameters, and
includes various other operations. The following figure illustrates the functions of the BSC
instruction.

(1

(2)

@)

(4)

®)

Process variable (PV) display area

This area displays the content (PV value) in computation register (S1) just before the
BSC instruction. It does not display the input signal as it is. It can also display PV
signals that have undergone computation, such as square root extraction.

Setpoint value (SV) display area

In the C mode, this area instructs external setpoint values, and in the Aand M
modes, instructs the internal setpoint values by the SV setting keys on the front
panel.

Control operation
Control such as standard PID control and proportional (PD) control is executed.

Manipulated output variable (MV)
The MV is stored to register S1 after execution of the BSC instruction. In the M
mode, the MV can be incremented and decremented by the MV operation keys.

Current output (Y1) and output display area

Analog output 1 (Y1) is the current output terminal. In this example, the MV value is
taken to be the manipulated output variable by the ST Y1 instruction. The MV display
area at the bottom of the front panel displays analog output 1 (Y1).

4-4
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4.3 Principles of Computation of PID Control

LD X1
BSC1
1----- Manipulated
output variable
(MV)
ST Y1
4 to 20mA

0406E.ai

Correspondence between Control Functions (BSC) and Display/Operation Areas of the Controller

IM 01B08K01-02E
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4.4 Structure, Size and Control Period of Programs

441 Program Structure and Size
User programs comprise a main program, a subprogram and a simulation program.
Programs start from Step 1 of the main program, subprograms are executed by branch
instructions while sequentially executing steps in the main program, and finally the
program ends by the END instruction written in the main program. The following figure is
an example a main program and a subprogram comprising 200 steps each.
I Self-tuning I
sv Adjustable function
O—p |:> . |:> setpoint
computation filt Analog outputs,
Analo O—» Iiter @ 3 points
9 o
inputs O~ 5 ﬁ g >0y 4to
(1t05V), O— & 2 F»0O/ 20mA
5 points 3 Control Output g
@ PV operation E> computation E> % O 1tosV
3 E> computation =
S &
— ]
g
L L
O—» —»O
Status  O—P —»(O Status
O—r |:> Sequence logic computation |:> —»O
Main program
: LOAD 1 2 3 4 ........................................ 197 198 199 200 STORE :
201|202(203|204 |- -+1397|398(399|400
Subprograms
0407E.ai
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4.4 Structure, Size and Control Period of Programs

During a test run, the simulation program is executed. A program for verifying operation

of the main and subprograms is written to the simulation program.
Two modes, mode 1 (TEST1) and mode 2 (TEST2), are available for executing a test

run.

In mode 1, the actual terminals are used for input and output. Assign the input and output
of the simulation program to the terminals like TEST1 in the figure below and carry out
external wiring before executing the simulation.
In mode 2, the Xn and DlIn registers are isolated from the input terminals. Store

instructions (ST Xn and ST DIn) can be written to the simulation program. Stored values

are used as the input value of the next computation. Execute the simulation by storing
the output of the simulation program to the input of the main program like TEST2 in the

figure below.
Main Program Subprogram Simulation Program
Description From Step 1 SUB @<sub-program name> | SUB @SIMPR
The GOSUB or GIFSUB instruction
Step 1 at each At GOSUB or GIFSUB is not required if the test run is being
Start of program

control period

instruction

executed after the END instruction
in the main program.

End of program

At END
instruction

At RTN instruction

At RTN instruction

At a control
period overflow

The computation overflow flag is raised to
continue computation. The number of times that
the computation overflow occurs is counted.

If computation does not end after two control
periods, program execution is forcibly ended.

A system alarm occurs.

If computation does not end even
after the control period, program
execution is forcibly ended, and a
system alarm occurs.

( Start ) Flow of processing —» TEST1 TEST2
Main Flow of data——> :/ \\: :/ Input
program o ! Input terminal v terminal
x| -0 1€ D ©
. i b N
. [l
Subprograms i i
GOSUB @ABC i i
XX : i In the normal run mode h
i and test run mode 1, h
. SUB @ABC i the input from the terminal |} | In the test run mode 2,
. - E is taken to be Xn. i i the valug stored by
GIFSUB @XYZ . : X Fhe previous ST Xn
AAN \ RTN i i i instruction is used.
. SUB @XYZ ! In the test run mode 1, ! |
. i wire the input and output |} |
GOSUB @XYZ . i terminals as necessary. i i
| I
000 |« RTN : X
I [N}
. ) 1
. i Output terminal i i
1
svs > © |
END i i i Simulation program
YES|  Simulation i l
Testrun ? : i ' @SIMPR
: + @SIMPR H LD Y3
NO | LD Y3 ' LAG, etc.
I I
i | LAG, etc. i i
I I
1 . ) h Output
! . Output terminal | 1! ST X1 terminal
1
st > C2H)— 00— stz —>2>—>©)
1
(__End Je— RN \l+— RN
\ K

\
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
1

0408E.ai
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4.4 Structure, Size and Control Period of Programs

Details of Text Program Errors

Error Iltem

Check Details

END instruction

An error results if there is no END instruction or there are multiple END
instructions, or if an END instruction exists in a subprogram.

Subprogram

Jumping from one subprogram to another (i.e. nesting) is prohibited.

RTN instruction

Programming the RTN instruction in the main program results in an error.

Control operation/
dynamic operation

Multiple dynamic operations cannot be used in a single control period.
However, multiple linearizer instructions can be used.

An error occurs if the programming content is illegal.

Subprogram names "@CSCPR1" and "@CSCPR2" are exclusively for the cascade (CSC)

control module.

Subprogram name "@SIMPR" is for the simulation program during a test run.
Do not program control modules (BSC1, BSC2, CSC, SSC) in subprograms.

Program Size

Programming Method

Program Size

Function block
programming

A total of 400 modules can be programmed in the main and subprograms.
Up to ten modules can be programmed in the simulation program.

Text programming

A total of 1000 steps can be programmed in the main and subprograms.
Up to 50 steps can be programmed in the simulation program.

4-8
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4.4 Structure, Size and Control Period of Programs

4.4.2 Program Execution Statuses

Run (normal run)

The following are performed at each control period:
(1)Updating of input terminal statuses to input registers
(2)Execution of instructions in the user program
(3)Updating of output register values to output terminals

Test run
Two modes, mode 1 and mode 2, are available for executing a test run. When the next
control period arrives before computation has ended, computation is forcibly ended as
soon as the currently executing step ends.
<Mode 1> (TEST1)
This mode performs an operation test by main program, simulation program and external
wiring.
The following are performed at each control period:

(1)Updating of input terminal statuses to input registers

(2)Execution of instructions in the user program

(3)Updating of output register values to output terminals

(4)Execution of simulation program
<Mode 2> (TEST2)
This mode sets the simulated input to the input terminals by main program, simulation
program, internal wiring of the program and various YSS1000 monitoring functions.
The following are performed at each control period:

(1)Execution of instructions in the user program

(2)Updating of output register values to output terminals

(3)Execution of simulation program
The values of the previous control period are carried over as the values of the input
registers.

STOP

In this state, updating of I1/0 and execution of the user program are stopped.
(1)During engineering parameter setup
(2)During downloading of the user program

Set the YS1000 to STOP using the YSS1000 before downloading parameters or user
program to the YS1000. After downloading is completed, set the YS1000 to RUN.

For how to check, the program execution status and how to set simulated input value in
TEST2, see "2.10."

IM 01B08K01-02E

sweubold |o3uo) pue uoieindwo) jo uonesado



4.4 Structure, Size and Control Period of Programs

4.4.3 Control Period

%

The control period can be selected from 50 ms, 100 ms and 200 ms. When making a
user program, set the control period in the YSS1000 Setting Software for YS1000 Series.
The validity of the preset control period can be verified by the load factor during a normal
run or a test run.

When computation does not end within the control period (i.e. load factor = 100%)

» During a normal run, the system alarm "control period overflow" error occurs, and
computation continues as it is. When computation does not end even after two control
periods, the program is exited when the currently executing step ends. If computation
ends before then, computation is resumed. However, control period- and time-related
instructions no longer are normal at this time.

» During a test run, the program is exited when the currently executing step ends, and
the system alarm "control period overflow" error occurs.

» The number of times that the computation overflow occurs is counted. When
computation is forcibly ended, output will be updated only if the ST Yn instruction is
executed.

Control
period

Computation time <
control period _|

— ]

In the normal run mode:
Computation time = —|
control period

In the normal run mode:
Computation time 2~ —
control 2 period

In the test run mode:

System alarm

i
!
|
"control period : 1 }
overflow" :I
ﬁl Resume from next
1

System alarm
"control period !
overflow"

Forced end

I |
| |System alarm ||
1 /"control period ||

Computation time =2 |

" ]

control period

Forced end

0409E .ai
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4.4 Structure, Size and Control Period of Programs

444 Program Load Factor
The load factor is expressed by the following formula:
Computation execution time

Load factor (%) = x 100
Possible computation time

0410E.ai

The "computation execution time" is a value on the entire system that combines the

following:

(1) Execution time of system computations (e.g. display processing, communications
processing)

(2) Execution time of user program computation

Possible Computation Time

Control Period Possible Computation Time
50 ms 16.5 ms
100 ms 66.5 ms
200 ms 166.5 ms

When the STC function is not used, use a load factor of less than 100%. The load factor
increases temporarily when the STC function is used. Use the reference values in the
following table as the maximum load factor.

Control Period Max. Load Factor (reference values)
50 ms 48%
100 ms 64%
200 ms 2%

445 Computing Data Format

Computing data is a 4-byte floating point number.
4.4.6 Computation Range and Computation Accuracy (Computation Resolution)

Computation range: -3.402823 * 1038 to 3.402823 * 1038

Computation accuracy: 1.175494 * 10¢-38)
However, A/D conversion error is not included.

447 Computation Overflow

The system alarm "computation overflow" error occurs when the computation process or
result is a non-numeric or infinity.

When infinity occurs, computation is limited to the maximum value of that sign. For non-
numerics, the result is stipulated for each instruction, and computation is continued.

IM 01B08K01-02E 4-11
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4.4 Structure, Size and Control Period of Programs

4.4.8

1/0 Signals and I/O Signal Registers

Types of l/O registers

I/O signals are stored to a data storage location called an "I/O register."
Create the user program so that it reads data to computation registers from these 1/0
registers, and stores the computation result to the I/O registers.

Input Register

Signal

Value

X1 to X5 Ana.log |np.uts 1105 (volta_ge) The input value is used if a signal is being input
Basic type: Unused -0.25 is read. .
Basic type (with expandable 1/0): Analog inputs 6 to tothe terminals. (0.0 to 1.0 for 1 o 5 V)
X6 to X8 ’ -0.25 if no signal is being input
8 (voltage)
DI1 to DI6 Digital inputs 1 to 6 (depending on assignment) "0" is read for unassigned DI.
Digital inputs 7 to 10 basic type (with expandable | The value is "0" for an open terminal, and "1" for
DI7 to DI10 ;
I/0 only) a closed terminal.
CX1 to CX16 Peer-to-peer communication analog inputs 1to 16 | "g" when peer-to-peer communication is not used.
Cl1 to Cl64 Peer-to-peer communication status inputs 1 to 64 | "0" even when the power supply is turned on.

Output Register

Signal

Default

Y1

Analog output 1 (current)

Y2 Analog output 2 (voltage) <At a hot start, status change from STOP to run>
V3 Anal Ut 3 volt Previous value
nalog output 3 (current/voltage) <At a cold start, initial start>

Basic type: Analog output register 4 Current output: -0.2
Y4 Basic type (with expandable 1/0): Analog output 4 Voltage output: -0.063

(voltage) Communication output: 0
Y5, Y6 Analog output registers 5 and 6
DO1 to DO6 Dlgltalloutputs 1 to 6 (depending on aISS|gnment)

Unassigned DO are status output registers.

Basic type: Status output registers 7 to 10 <At a hot start, status change from STOP to run>
DO7 to DO10 Basic type (with expandable I/O): Digital outputs 7 | F revious value

to 10

DO11 to DO32

Status output registers 11 to 32

<At a cold start, initial start> 0

CY1to CY4

Peer-to-peer communication analog outputs 1 to 4

CO1to CO16

Peer-to-peer communication status outputs 1 to 16

<At a hot start, status change from STOP to run>
Previous value
<At a cold start, initial start> 0

X1 to X5 and Y1 to Y3 are directly linked to the 1/0 terminals. On the basic type (with
expandable 1/0), X6 to X8 and Y4 are also linked to the I/O terminals.
Y5 and Y6 are registers for saving data, and can be used as communication output

registers.

Of the 12 digital I/O points (DI1 to DI6, DO1 to DOG6), six points can be connected to
digital I/O terminals. Select and set these in the YSS1000 Setting Software for YS1000

Series.

Data is stored only to DI1 to DI10 registers that are actually linked to terminals. The value
is "0" when these registers are not linked to terminals.

Of DO1 to DO10, only the values of DO1 to DO10 registers that are linked to registers
are output. When these registers are not linked to registers, they can be used as

registers for saving status data.

DO11 to DO32 and basic type DO7 to DO10 are registers for saving status data.
The CX1 to CX16, Cl1 to Cl64, CY1 to CY4, and CO1 to CO16 1/O registers are
exclusively for Peer-to-peer communication.

» Peer-to-peer communication: "Chapter 8 Using Peer-to-peer Communication”

In the test run mode 2, X1 to X6 and DI1 to DI10 are isolated from the terminals. These
can be used as simulated inputs by using the ST Xn and ST DIn instructions in the

simulation program.

4-12
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4.4 Structure, Size and Control Period of Programs

B Analog I/O signals

Relationship between signals and internal data

The analog input signals (1 to 5 V) are converted to internal data of 0.0 to 1.0 before
program execution, and stored in the input registers.

After computation, data is stored to the output registers, and 0.0 to 1.0 are output as
analog outputs of 1 to 5V or 4 to 20 mA.

As the current output, in order to provide the YS1700 with a forced fully close function for
a valve (final control element), when the signal decreases to -6% (3.04 mA), the current
decreases rapidly to about at -20% (0.8 mA). When the signal increases to internal data
-5% or higher, the current signal is released from the -20% state to return to about -5% (3.2
mA). Output 100% or more increases linearly, and is limited at about 106.25% (21 mA).

Analog I/0 Signals

Signal Limit Value (corresponding

. . o
Signal (internal data) | Accuracy %/Span internal data)

Input 110 5 V(0.0 to 1.0) +0.1 0 t0 6.35 V (-0.250 to 1.337)
utot 1105V (0.0 to 1.0) +0.1 0.75 t0 5.25 V (-0.0625 to 1.0625)

utpu
41020 mA (0.0t0 1.0) |+0.2 0.8 t0 21.0 mA (-0.0625 to 1.0625)

Note 1: Accuracy is valid within internal data range 0.0 to 1.0. At sections where internal data range
0.0 to 1.0 is exceeded, accuracy becomes out-of-specification even though a proportional
relationship is established between the signal and internal data.

Note 2: The input signal overrange alarm functions on the range -0.0625 to 1.0625.

Current output

0.8 . 3 4 / (mA)
[ [

S 005 =

[0}

3

o

o

)

5 006 =

0412E.ai

YS1700 Current Output Characteristics (tight shut state)

Structure of internal data
Internal data is 4-byte floating point number (IEEE 754 single-accuracy floating point
number type).

IM 01B08K01-02E
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4.4 Structure, Size and Control Period of Programs

m Digital 1/0 signals

There are six digital signal terminals shared for I/O, and these can be specified as
desired for input or output. With the basic type (with expandable 1/O), four points each
are added exclusively for input and output, respectively. Select and set the programmable
mode in the YSS1000 Setting Software for YS1000 Series.

Relationship between signals and internal data
Digital input signals are converted to internal data of "0" (contact open) or "1" (contact
closed) before program execution, and stored in the input registers.
After computation, data is stored to the output registers, and the value is output as
"contact open" if less than 0.5, and as "contact closed" if 0.5 or more.

Digital I/0 Signal

Signal (internal data)

Input

Contact open (0.000)

Contact closed (1.000)

Output

Contact open (less than 0.500)

Contact closed (0.500 or more)

Structure of internal data
I/O register values are 4-byte floating point numbers (IEEE 754 single-accuracy floating
point number type). In internal processing, however, these values are handled as two

values of less than 0.5 or 0.5 or more.
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4.4 Structure, Size and Control Period of Programs

4.4.9 Internal Registers

Structure of internal data

The values of temporary memory registers (Tn), variable registers (Pn), constant
registers (Kn), key registers (KYn), and LED lamp registers (LPn) are 4-byte floating
point numbers (IEEE 754 single-accuracy floating point number type).

Temporary memory registers (Tn) n=1 to 60

These registers are for temporarily saving intermediate values during computation, and
can be read and written from and to the program. These registers are not reset at each
control period. In the P&T Register Display, values are only displayed. There is no unit
for these values. On the YS1700, these registers are displayed as temporary memory
registers (TO1 to T60).

Variable registers (Pn) n=1 to 30

These registers are used as constants and coefficients of computation, and can be read
and written from and to the program. These registers are not reset at each control period.
In the P&T Register Display, scaled values can be displayed and set. There is no unit

for these values. Scaling can be set to each individual register in the YSS1000 Setting
Software for YS1000 Series. On the YS1700, these registers are displayed as variable
parameters (P01 to P30).

Scaling range: -99999 to 99999, default: 0 to 100, first decimal place

When read in the user program, the scale high limit (PSH) is set to 1 and scale low limit
(PSL) is set to 0.

Constant registers (Kn) n=1 to 100

These registers are used as constants and coefficients of computation, and are set in the
YSS1000 Setting Software for YS1000 Series during programming. They can be read but
not changed by the program, and are not reset at each control period. In the K Constant

Display, the values of n=1 to 60 can be verified. There is no unit for these values. On the
YS1700, these registers are displayed as constant registers (K01 to K60).

Key register (KY1)
n=1: PF key
The "key pressed" status is read to this register.

LED lamp registers (LPn) n=1to 7

n=1: PF key, n=2: Loop 1 C mode key, n=3: Loop 1 A mode key, n=4: Loop 1 M mode
key, n=5: Loop 2 C mode key, n=6: Loop 2 A mode key, n=7: Loop 2 M mode key

The LED lamp status is read to these registers. Lit/out states can be written only by the
PF key. Alit state is indicated by "1."

Backlight ON/OFF flag (CFL)
The backlight status (lit/out) can be read from and written to this flag.
Lit: 0, out: 1

IM 01B08K01-02E 4-15
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4.4 Structure, Size and Control Period of Programs

4.410 Special Registers

Register Meaning Explanation
1.0 only during the initial control period at a power ON regardless of
PON Atpower ON start type (hot or cold). 0.0 from then on
COoLD COLD 1.0 only during the initial control period at a cold start. 0.0 from then on
MNS1 Always -1 -1.0 can always be read.
ZERO Always 0 0.0 can always be read.
PLS1 Always 1 1.0 can always be read.
PLS2 Always 2 2.0 can always be read.
PLS3 Always 3 3.0 can always be read.
PLS4 Always 4 4.0 can always be read.
PLS5 Always 5 5.0 can always be read.
PLS6 Always 6 6.0 can always be read.
PLS7 Always 7 7.0 can always be read.
PLS8 Always 8 8.0 can always be read.
PLS9 Always 9 9.0 can always be read.
PLS10 Always 10 10.0 can always be read.
The initial control period at a cold start is 0.0. From the next control
ALT Inversion period, 1.0/0.0 can be read at each control period. Reading is delayed
at a control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
start. From the next control period, the internal count is started, and
CLK1 1-second 1.0/0.0 can be read at 0.5 second intervals. Reading is delayed at a
clock control period overflow error. When the control period is 200 ms, from
0.0—1.0 to 1.0—0.0 is 0.4 second, and from 1.0—0.0 to 0.0—1.0is 0.6
second.
Areset is applied (0.0 can be read) at the initial control period at a
CLK2 2-second cold start. From the next control period, the internal count is started,
clock and 1.0/0.0 can be read at 1 second intervals. Reading is delayed at a
control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a
CLK10 10-second cold start. From the next control period, the internal count is started,
clock and 1.0/0.0 can be read at 5 second intervals. Reading is delayed at a
control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
CLK60 60-second start. From the next control period, the internal count is started, and
clock 1.0/0.0 can be read at 30 second intervals. Reading is delayed at a
control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
1-second start. From the next control period, the internal count is started, and 1.0
CLK1P ; . }
clock pulse |can be read at 1 second intervals for one control period only. Reading
is delayed at a control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
2-second start. From the next control period, the internal count is started, and 1.0
CLK2P ; . ;
clock pulse | can be read at 2 second intervals for one control period only. Reading
is delayed at a control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
10-second start. From the next control period, the internal count is started, and 1.0
CLK10P ; ) .
clock pulse | can be read at 10 second intervals for one control period only. Reading
is delayed at a control period overflow error.
Areset is applied (0.0 can be read) at the initial control period at a cold
CLK60P 60-second start. From the next control period, the internal count is started, and 1.0
clock pulse | can be read at 60 second intervals for one control period only. Reading

is delayed at a control period overflow error.

4-16
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Chapter 5 Basic Usage of Control Modules

5.1

Three Types of Control Modules

The YS1700 is provided with the following:
(1) Control modules for determining the structure of control operations
(2) Extended function registers for enabling various applied control operations

These modules and registers can be combined in programming to achieve the desired

control.
» Extended function registers: "Chapter 6 Applied Usage of Control Modules"

There are three types of control modules as follows:

(1) Basic control module (computation instruction symbols BSC1, BSC2)

To execute 1-loop control functions, use BSC1, and to execute 2-loop control

functions, use BSC1 and BSC2.

(2) Cascade control module (computation instruction symbol CSC)
This module is used when two loops are connected in series (in a cascade
configuration), and cascade control is executed on one YS1700.

(3) Selector control module (computation instruction symbol SSC)
This module is used when two loops are connected in parallel, and autoselector

control is executed on one YS1700.

Nofte

One type of control module can be executed only once on a single program. Note, however,
that BSC1 and BSC2 can be executed once each.

Basic control

Cascade control

Selector control

BSC1

N,

y MV1

BSC2

N

Mv2

O

CscC

PV1 =m

SSC

/ENTD Pv2 |

A

EXT

4 l

Selector

|

Concept of Control Modules

Control elements

0501E.ai
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How to Use the Basic (BSC) Control Module

The BSC is provided with enough control functions for one loop. The BSC control module
comes with two computing modules, BSC1 and BSC2, and computation instructions.
When both computing modules are executed on a program, dual-loop control is
performed on a single YS1700.

BSC1 is used as loop 1 in dual-loop control or single-loop control. BSC2 is used as loop
2 in dual-loop control.

Name of Computation Computing Module Computation Instruction Symbol
A 1
Basic control module BSCm BSCm (m=1,2)
L J ]
0501-01E.ai
Operation

<Example of function block programming>
Connect the input and an output to the basic control module. When computation is
executed, the computation is executed on the input value (process variable), and the
result (manipulated output variable) is output. The keys and indication on the controller
front are automatically updated.

PV

w

#1 |
B&C

MO0

|

——

MV

MO0
01

0502E .ai

<Example of text programming>

The input value (process variable) is stored to register S1 before execution of BSC
computation. The BSC1 module targets loop 1, and the BSC2 module targets loop 2.
After computation is executed, the computation result (manipulated output variable) is
stored to register S1. The keys and indication on the controller front are automatically
updated.

Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 Reads input X1 (process variable).
BSC1 MV1 Executes basic control.
ST YA MV1 Ou’fputs result (manipulated output
variable) to Y1.
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5.2 How to Use the Basic (BSC) Control Module

Function Block Diagram
The following shows an overview of the basic control module (BSC).

SET — PV1 HHF1
CSsV1 CIA J LLF1
SV1 e PHF1
DM1 ® PLF1
AG1 DLF1
FF1 ® VLF1
TRK1 |—»0 | TRKF1
AM CAF1

BSCH1 MV1 CAMF1

BSC Function Block Overview

Note

Use Y1 as the output of BSC1, and Y3 as the output of BSC2.

@

0503E..ai
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54

5.2 How to Use the Basic (BSC) Control Module

5.2.1 Basic (BSC) Control Module

The figure below is the BSC function block including control elements (CNT1) and
the extended function registers. S1 registers and extended function registers can be
regarded as the signal terminals of the controller "BSC," and the specified functions are
demonstrated by "wiring" data to these terminals.

» S1 registers: "4.2 Principles of Computation”
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5.2 How to Use the Basic (BSC) Control Module

Process variable

St |
PV displayed on a bar-g.raph I Pmmmmmmmmme- > PHFn | PV high limit alarm flag
Process variable S 4 PLFn | PV low limit alarm flag
SV displayed on a bar-graph PValarm  |------ o: ———————————— > HHFn ! PV high-high limit alarm flag
Setpoint value AM©O processing (prmmmmmmmms = LLFn PV low-low limit alarm flag
E 1

W i) ************ 4 VLFn PV velocity alarm flag
or by communication ( A ————> ) L
1

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV

Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

(@]

I
>

3

<]
a

o

o)
0

5]

3

@

4]
=

Q
o
>
T

3
T
4

|

1

1

1

|

1

(0) CAFn 0(A/M)

Analog

y

Deviation variable alarm flag| DLFn »<)- ------------------- Deviation alarm
Alarm setpoint for deviation processing
variable STCSW! STC stop flag

STCM1 1 STC mode designation 1 flag
+ STCM2 ! STC mode designation 2 flag
STCLP | STC loop flag

STCOD 1 On-demand designation flag

Non-linear control gap width

(_GGn ) Non-linear control gain

Input compensation

Adjustable setpomt fllter a((SFAn )< Control operation processing

Control t CNT!
) or::)lrg g[p)es(_Pl " Sample Pl sampled time
Proportional band éATéH ' Sample PI control time span

Integral time

L2 Batch PID deviation setting value
Derivative time

Control element (ALGn) Bn ) Batch PID bias
I-PD, PI-D, SVF
PID, S - Batch PID lock-up width
Reset bias

Manual reset

so|nNpoyy [0J3u09) jo abes) diseg

Feedforward input value "
(output compensation)
ON(1)
Output tracking input value | TRKn o+« S0FF(0)
—————— TRKFn=0(OFF)
Output tracking flag | TRKFn >
ON(1)
Preset output ( PMVn OFF(0)
****** PMVFn=0(OFF
Preset output flag | EM\{En - n=0(¢ l

P High limit setpoint of MV
O::ggte!rsr:rl]tg r Low limit setpoint of MV
M(0)
CAMFn=1 CIA() o Vn | Manipulated output variable

L, =
1 > Only when communication or by communication
option is supported
o el . _DDC switching processing
| —
/DDC(0)| , DDC(1) Output limiter
n = {0 ° | processing
i’ 1
1
_______________________ R

S1
. . n=1,2
C) Con(tjr(f)l parte;]meters registers: Data can be set in and —_» Already set extended register data is used at execution
readfrom the userprogram. -~ -mmo > of the BSCn function block.

******* 1 Control flag registers: Data can be set in and read . .
******* ; from the user program. (Data format is either (0) or (1).) — fsutr?;zc:g gﬁ)tzr:ded registers after execution of the BSCn

:] Control data registers: Data can be set in and read
from the user program. Full line: data, Dotted line: flag

0601E.ai

Details of BSC Function Block
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5.2 How to Use the Basic (BSC) Control Module

How to Use Extended Functions

For example, when cascade is set, connect cascade setting input to CSV1 by the ST

instruction.

When feedforward compensation is required, connect the signal to FF1.

Also, when outputting an input alarm, connect the content of PHF1 and PLF1 to register

DOn.

Defaults are assigned to these control data registers and control flag registers so that

these functions are disabled from the beginning. So, when these functions are not to be
used, there is no need to be aware of these data and flags.
Data that is set on the YS1700 is stored to the control parameter registers. For details,

see Chapter 6.

i ;

SET j PV1

CSV1 CI/A

SV1 PHF1

DM1 PLF1

AG1 DLF1

FF1 VLF1

TRK1 TRKF1
CAF1

BSC1 MV1 CAMF1

®

Using Extended Functions (loop 1 control)

The following shows the program for the control example in the figure above.

A

Y

© ©

0506E .ai
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5.2 How to Use the Basic (BSC) Control Module

® Example of function block programming

PV Cascade input Feedforward input
i %z
w w
L | L
111}
w
i
BE=CH
K]
M hA003
|
i o o 0 ]
MMO03 FHFT FLF1
4 ] g 1 2
MV High limit alarm Low limit alarm
0506-01E.ai
® Programming by text programming
Program S1 S2 S3 S4 S5 Explanation
LD X2 X2 Cascade setting input (input 2)
ST CSVA X2 Stor_es to the cascade input
terminal.
LD X3 X3 X2 Feedforward input (input 3)
ST FF1 X3 X2 Stores to the FF1 input terminal.
LD X1 X1 X3 X2 PV (input 1)
BSC1 MV1 X3 X2 Basic control computation
ST Y1 MVA X3 X2 Oquuts the manipulated output
variable.
LD PHF1 0/1 MVA X3 Reads the high limit alarm
(alarm ON: 1).
ST DO1 0/1 MV1 X3 Alarm output (digital output 1)
Reads the low limit alarm
LD PLF1 0/1 0/1 MV1 (alarm ON: 1).
ST DO2 0/1 0/1 MV1 Alarm output (digital output 2)
END Ends program execution.

IM 01B08K01-02E
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5.3

How to Use the Cascade (CSC) Control Module

This module has two built-in PID control elements, and executes cascade control on a
single YS1700.

Name of Computation Computing Module Computation Instruction Symbol
A 1 B 1
Cascade control module CSC CsC
L J T
0503-01E.ai
Operation

<Example of function block programming>

Connect two inputs and an output to the cascade control module. When computation
is executed, the computation is executed on the input value (process variable), and the
result (manipulated output variable) is output. The keys and indication on the controller
front are automatically updated.

PV1 PV2
- v
AT | 2| 5
o=

rARAOCH

I

—

MV

MO0
01

0504E .ai

<Example of text programming>

The input value (process variable) of loop 1 is stored to register S2 and the input value
(process variable) of loop 2 is stored to register S1 before execution of CSC computation.
After computation is executed, the computation result (manipulated output variable) is
stored to register S1. The keys and indication on the controller front are automatically
updated.

Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 Reads input X1 (process variable).
LD X2 X2 X1 Reads input X2 (process variable).
Executes cascade control.
cse MV CNT1, CNT2
ST YA MVA Ou?puts result (manipulated output
variable) to Y1.
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5.3 How to Use the Cascade (CSC) Control Module

Function Block Diagram
The following shows an overview of the cascade control module (CSC).

? g

SET — PV1 Pv2 HHF1
CSV1 LLF1
SV1 PHF1
DM!1 PLF1
AG1 DLF1
FF1 VLF1
OCF

Sv2 HHF2
DM2 LLF2
AG2 PHF2
FF2 PLF2
TRK1 DLF2
VLF2

TRKF1

CAF1

cse MVA1 CAMF1

@

CSC Function Block Overview

0505E .ai
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5.3 How to Use the Cascade (CSC) Control Module

5.3.1 Cascade (CSC) Control Module
The figure below is the CSC function block including control elements (CNT1) and
the extended function registers. S1 registers and extended function registers can be
regarded as the signal terminals of the controller "CSC," and the specified functions are
demonstrated by "wiring" data to these terminals.
» S1 registers: "4.2 Principles of Computation”
5-10
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5.3 How to Use the Cascade (CSC) Control Module

Loop 1 process  Loop 2 process
variable variable

S2__F—{ St

PV displayed on a bar-graph [PVM1 PVM2| PV displayed on a bar-graph
Process variable Process variable

SV displayed on a bar-graph PV1alarm | = PHF1: PV high limit alarm fla

m- ' PHE1] PV hig 9
[Elsetpoint value processing (P & PLF11 PV low limit alarm flag
- & HHF1i PV high-high limit alarm flag
or by communication (=== > LLF1 1 PV low-low limit alarm flag
------- > _VLF1.1 PV velocity alarm flag

PH1

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

PV2 alarm
processing

Deviation variable alarm flag | DLF1 -~———-—-———~ Deviation 1

Alarm setpoint for alarm processing
deviation variable

Control operation STCOD! On-demand designation flag
processing 1 Non-linear control gap width

Control type (CNT1) Non-linear control gain

PID, S-PI Sample Pl sampled time

Variable gain

Adjustable setpoint filter a
Adjustable setpoing filter
Proportional band

Integral time Control element (ALG1) Sample Pl control time span
Derivative time I-PD, PI-D, SVF Reset bias
Feedforward input value n

(output compensation) High limit setpoint of MV

Low limit setpoint of MV

[Output limiter processing 1}

CLOSE

Internal d itching r-<k=-, OPEN Y
nternal cascade switching r 5eE—1 T~

flag or key operation - ] IS - High limit alarm setpoint for PV

1

b el 4 9 Low limit alarm setpoint for PV

! OPEN , . CLOSE [ High-high. Iimit alarm setppint for PV
! = [ Low-low limit alarm setpoint for PV
************ Velocity alarm setpoint for PV

Velocity alarm time setpoint for PV
CSCPR2

[AlSetpointvalue[ SV2 &= & | [Deviation 2 alarm}——————---—- o DLF2 | Deviation variable alarm flag
P E e é\larm setpointg?r
icati —c—— deviation variable
or by communication rS_T_C_S_V\_’i STC stop ﬂag. .
Input compensation DM2 } STCM1: STC mode designation 1 flag

Control operation ISTCOD: On-demand designation flag
processing2 | 11

Control type (CNT2)
PID,

Variable gain | AG2
Adjustable setpoint filter a (SFA2

Non-linear control gap width

Adjustable setpoing filter  (SFB2 S-PI Non-linear control gain
Proportional band (PB2 ) Sample Pl sampled time
P Integral time Conltfgbelgfr_‘gnts(o#ez) _S|\'\I>\{3D22 Sample P! control time span
Derivative time ' ' Reset bias
Feedforward input value "
(output compensation) ON(T)
Output tracking input value [ TRK1 o* ™45 OFF(0)
Output tracking flag TRKF 1---------TRKEECOFR _______ -
ON(1)
Preset output (PMV1 0¥ OFF(0)

,,,,, MH2) High limit setpoint of MV

[Output limiter processing 2|+—— Low limit setpoint of MV
M(0
CIA(1) © MV1 | Manipulated output
- _ variable[<[>]
fffffffffffff CAMELZT - Only when communication or by communication
option is supported
| DDC switching processing

/DDC(0 DDC(T) |

= O b ), Output limiter

””””””””””””””” | | processing 2
|

S1
f . : ——» Already set extended register data is used at execution
Control parameters registers: Data can be set in and j— ;
) read from the user program. of the CSC function block.

. . ——— Store to extended registers after execution of
r----- 1 Control flag registers: Data can be set in and read ~~~~™ the CSC function block.
------ from the user program. (Data format is either (0) or (1).)

Control data registers: Data can be set in and read
] from the user program.

Full line: data, Dotted line: flag

0602E .ai

Details of CSC Function Block
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5.3 How to Use the Cascade (CSC) Control Module

SV1  PV1
v v

CNT1

'

@CSCPR1

SVZI ; PVv2

CNT2

l

Cascade Control

Computation between cascade loops

With the CSC control modules, operation formulas are inserted between loop 1 (CNT1)
and loop 2 (CNT2). Inter-loop operations comprise two subprograms, @CSCPR1 and @
CSCPR2. The table below shows the roles of each subprogram.

Subprograms need to be programmed only when inter-loop operations are required.
Otherwise, they are not required.

Both subprograms of @CSCPR1 and @CSCPR2 used or unused, @CSCPR2 only used:

In cascade control, the output of CNT1 is used for calculation of @CSCPR1, and is input
as the SV value (SV2) of CNT2.

In loop 2 independent control, the SV2 is used for calculation of @CSCPR2, and is input
as the output value of CNT1.

In the manual control (M mode) in a cascade closed status, the PV2 is used for
calculation of @CSCPR?2, and is input as the output value of CNT1. In the manual control
(M mode) in a cascade open status, the same operation as in loop 2 independent control
is performed for calculation of @CSCPR2.

If @CSCPR1 includes a non-linear computation (e.g. limiter, selector), tracking
sometimes is not possible in computation of @CSCPR2. In this case, too, balancing

is required for switching from an open to a closed status. One balancing method is to
switch to the manual control (M mode) once to set to a cascade closed status and switch
back to the automatic control (A mode).

SV1 PV1 SV1 PV1

v v

Loop 1 output | CNT1 Loop1 output CNT1
v v
|@CSCPR2 @CSCPR1 |@CSCPR2 @CSCPR1
l ‘ M mode, output
=) ' e,
tracking, preset
Sv2y vy PV2 Sv2zy vy PV2 output or DDC mode
CNT2 CNT2
| >
Loop 2 Independent Control Manual Contorl Mode

0603E.ai
Computation between Cascade Loops in Each Mode

Only @CSCPR1 used, @CSCPR2 not used:

In this case, output for tracking SV2 is not input to CNT1 when the cascade is open. So,
balancing is required when the cascade open status is switched to a closed status. One
balancing method is to switch to the manual control (M mode) once to set to a cascade

closed status and switch back to the automatic control (A mode).

IM 01B08K01-02E



5.3 How to Use the Cascade (CSC) Control Module

v @CSCPR2 not used_¥ v @CSCPR2 not used ¥ v
CNT1 CNT1 CNT1
v v v
|@CSCPR1 (@CserR2| | | |@CSCPR1 |@CSerR2| | | |[@CSCPR1
l [}
o\l M mode, output
M tracking, preset
sv2 YPV2 SV2y PV2 SvV2y YPV2 output or DG mode
CNT2 CNT2 CNT2

l

Cascade Control

l

Loop 2 Independent Control

I~

Manual Contorl Mode

0604E.ai

Computation between Cascade Loops in Each Mode When @CSCPR2 is Unused

Table: Inter-loop Computation Subprogram

S1 Internal Data S1 Internal Data at
Subprogram Application at a Jump to the a Return from the
Subprogram Subprogram

@CSCPR1 Computation betweep cascade Loop1 output Sv2

loops when cascade is closed

(1) Computation for tracking

loop 1 output to setpoint value | SV2 Loop 1 output
@CSCPR2 of loop 2 when cascade is open
(Note 1) (2) Computation of loop 1 output

in M mode when cascade is PV2 Loop 1 output

closed (Note 2)

Note 1: The two applications of @CSCPR2 are switched automatically according to the operation
mode.

Note 2: Equivalent to operations during output tracking, preset MV output operations and direct
operation of the manipulated output variable from the host system (DDC mode)

Application program
The following explains an example program using the CSC control module.

Inserting a computation (operation formula) between loop 1 and loop 2:

The following explains an example of executing cascade control on a YS1700 and
inserting the operation formula shown in the figure between CNT1 and CNT2.

\/ x) (&
CNTR ®
N

MV1

SV2=P1-MV1+P2 (X3-K1)

sv2
CNT2\ _

0605E.ai
Example of Cascade Control

IM 01B08K01-02E
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5.3 How to Use the Cascade (CSC) Control Module

[Main Program]

Jump instructions for @CSCPR1 and @CSCPR2 need not be specified on the main

program.
® Programming by function block programming
PV1 PV2
w v
BT
SEC

fr001

I

—

MV

0506-02E .ai

® Programming by text programming

Program S1 S2 S3 S4 S5

Explanation

LD X1 X1

Reads process variable 1 (PV1).

LD X2 X2 X1 Reads process variable 2 (PV2).

CsC MV1 Executes cascade control.

STY1 MV1 Outputs the manipulated output variable.
END

Ends program execution.

5-14
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5.3 How to Use the Cascade (CSC) Control Module

[@CSCPR1 sub-program]

Insertion computation SV2=P1-MV1+P2(X3-K1)

® Programming by function block programming

MV1
Ratio
- L4
SARGOT | PO |
*
T
Ss001
- -

5500 | So00a |

+

]

S=004

I sv2

Com_pensation
input Bias
- -
¥3 [ KO |
2

S=002

Ratio

v -
Fiz [ soo2 |
*
BE

=003

® Programming by text programming

I ——————..

0506-03E .ai

Program S1 S2 S3 S4 S5 Explanation
SUB @CSCPR1 MV1 MV1 is currently stored to S1 at a jump.
LD P1 P1 MVA1 Reads the ratio.

* MV1*P1 Computes the ratio.

LD X3 X3 MV 1*P1 Reads the compensation input.
LD K1 K1 X3 MV1*P1 Reads the bias.

- X3-K1 MV1*P1 Computes the bias.

LD P2 P2 X3-K1 MV1*P1 Reads the ratio.

* P2(X3-K1) MV1*P1 Computes the ratio.

+ MV1*P1+P2(X3-K1) Computes SV2.

RTN Same as above SV2=MV1+P1+P2(X3-K1)

IM 01B08K01-02E
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5.3 How to Use the Cascade (CSC) Control Module

[[@CSCPR2 sub-program]
Program the inverse computation of @CSCPR1 to @CSCPR2. Deform the operation
formula of @CSCPR1 to calculate MV1.
MV1=(SV2-P2(X3-K1))/P1

® Programming by function block programming

Compensation
input Bias
w w
W3 | Ko
—
55001
Ratio
v L 4
P02 [ Gooml |
+
2
SS002
SV2
- b X
SARGHT | o002 | Ratio
v v
- EEEI
] /
SS003
IR ]
[ 55004
MV1 |
|
e

® Programming by text programming

0506-04E .ai

Program S1 S2 S3 S4 S5 Explanation
SUB @CSCPR?2 sv2 j?j\r;i_ls currently stored to S1 at a
LD X3 X3 Sv2 Reads the compensation input.
LD K1 K1 X3 Sv2 Reads the bias.
- X3-K1 Sv2 Computes the bias.
LD P2 P2 X3-K1 SV2 Reads the ratio.
* P2(X3-K1) Sv2 )
- SV2.P2(X3.K1) Computes the ratio.
LD P1 P1 SV2-P2(X3-K1) Reads the ratio (P1).
/ (SV2-P2(X3-K1))/P1 Computes MV1.
RTN Same as above MV1=(SV2-P2(X3-K1))/P1

5-16
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5.4

How to Use the Selector (SSC) Control Module

This control module executes autoselector control on a single YS1000. Autoselector
control selects and outputs the smallest or largest value from three manipulated signals,
the signal output from loop1, the signal output from loop2, and the selector external
signal. The output selection signal can also be used to execute selection control for
outputting any one signal of the three manipulated signals.

Name of Computation Computing Module Computation Instruction Symbol
A 1 B 1
Selector control module SSC SSC
L J T
0505-01E.ai
Operation

Selector control has two operation modes, autoselector control and manual selection
control, which are switched by the selector control switch (SSW).
» Detailed operation according to SSW setting: "Chapter 6 Applied Usage of Control Modules"

(SSW=0: autoselector)

To set the selector control switch (SSW) in the extended function registers of the user
program, set SSW to "0."

Specify the high and low selectors of selector operation by autoselector specification
(ATSEL) in Configuration Display 1 (CONFIG1).

By autoselector control, the control element on the non-selected side stands by in
proportional operation (gain * deviation), and switches to bumpless operation according
to changes in the processing circumstances.

(SSW =1, 2, 3: manual selection control)

Set the number of the manipulated variable to output to the SSW to select the output.
1=Output of CNT1

2=Output of CNT2

3=Output of external signal

Also, in manual selection control, the control element on the non-selection side tracks the
manipulated output variable, and switches to bumpless control when the switching signal
is received.

(SSW=4: autoselector (slave))
This setting is used to perform autoselector control on two YS1700s.
On the master, set SSW to "0," and on the slave, set SSW to "4."

IM 01B08K01-02E
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5.4 How to Use the Selector (SSC) Control Module

<Example of function block programming>
Connect two inputs and an output to the selector control module. When computation is
executed, the computation is executed on the input value (process variable), and the

result (manipulated output variable) is output. The keys and indication on the controller
front are automatically updated.

PV1 PV2
w w
A [ A2 |

=20
i
]
MV
w
M0

i

?

0506-05E.ai

<Example of text programming>
The input value (process variable) of loop 1 is stored to register S2 and the input value
(process variable) of loop 2 is stored to register S1 before execution of SSC computation.
After computation is executed, the computation result (manipulated output variable) is
stored to register S1. The keys and indication on the controller front are automatically

updated.
Program S1 S2 S3 S4 S5 Explanation

LD K1 0.0 Sets the autoselector.

ST SSW 0.0 SSW=0.0

LD X1 X1 Reads input X1 (process variable).

LD X2 X2 X1 Reads input X2 (process variable).
Executes selector control.

SSC MV CNT1, CNT2

ST Y1 MVA Oquuts result (manipulated output
variable) to Y1.

5-18
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5.4 How to Use the Selector (SSC) Control Module

Function Block Diagram
The following shows an overview of the selector control module (SSC).

PV1 PV2

SET —

CsV1 CIA HHF1
SV1 O LLF1
DM1 ® PHF1
AG1 PLF1
FF1 —=@ DLF1

csv2 j—>@ VLF1
sv2 HHF2

DM2 LLF2
AG2 PHF2
FF2 PLF2
EXT DLF2
Ssw VLF2

TRK1 TRKF1

CAF1
8¢ CAMF1

0507E.ai

SSC Function Block Overview
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5.4 How to Use the Selector (SSC) Control Module

5.41 Selector (SSC) Control Module

The figure below is the SSC function block including control elements (CNT1) and

the extended function registers. S1 registers and extended function registers can be
regarded as the signal terminals of the controller "SSC," and the specified functions are
demonstrated by "wiring" data to these terminals.

» S1 registers: "4.2 Principles of Computation”

5-20 IM 01B08K01-02E



5.4 How to Use the Selector (SSC) Control Module

Loop 1 process Loop 2 process

variable variable
 E— VR o B
PV displayed on a bar-graph [PVYM1 = PVM2| PV displayed on a bar-graph
Process variable [ PV1 4—] PV2 | Process variable
SV displayed on a bar-graph [SVM1 |< PV1alarm L-—- > PHF11 PV high limit alarm flag
Setpoint value p|_Processing - -5 PLF11 PV low limit alarm flag
—’%o_ j) === -> HHF 1! PV high-high limit alarm flag
or by communication L f T - }L;;l PV low-low limit alarm flag
TN — LS N VLF1! PV velocity alarm fla
C — A mode change flagiCAF1! CAF1=0(AMM) High limit al);rm setpow?t for PV
Cascade setting value { PV2 alarm Low limit alarm setpoint for PV
>0 1 processing High-high limit alarm setpoint for PV
SV analogicomputer flag C°TPU‘ef (1): [ Low-low limit alarm setpoint for PV
{CCF1} CoR10(analog) [ Velocity alarm setpoint for PV

Velocity alarm time setpoint for PV

Deviation variable alarm flag \_D_LE1_,‘<'- --------- Deviation 1 alarm
Alarm setpoint for processing ’Z‘Iggva STC stop flag
deviation variable STCM1‘ STC mode designation 1 flag
Input compensation . DM1 G §T§M2‘ STC mode designation 2 flag
- ISTCLP: STC loop flag
Variable gain Control operation STCOD! On-demand designation flag

processing 1

SEA1- Control type (CNT1)

SFEB1

Adjustable setpoint filter a
Adjustable setpoing filter B

GW1) Non-linear control gap width

: PID, S-PI -GG1 Non-linear control gain
PFOPOII'th%\' band Control element (ALGA) 1) Sample Pl sampled time
ntegral time C TI1 ) I-PD, PI-D, SVF Sample PI control time span

(SWD?)
(RB1) Reset bias
—————— —DFPHFZ‘ PV high limit alarm flag

Feedforward input value [ FF1
(output compensation)

Derivative time

C.D‘_

— EI__Eg‘ PV low limit alarm flag
Deviation 2 alarm THHE2! PV high-high limit alarm flag
Setpoint value [ S processing  je—— LLF2‘ PV low-low limit alarm flag

VLE2!PV velocity alarm flag

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV

or by communicatio i n
N
1

Secondary loop remote/ -~

local switching flag - LR S~~~ [RpZ7 7~

Velocity alarm time setpoint for PV
Deviation 2 alarm -~ DLF21 Deviation variable alarm flag
processing Alarm setpoint for
oLz deviation variable
Input compensation DM2 | G

Variable gain LAG2
Adjustable setpoint filter a (SFA2
Adjustable setpoing filter B (SEB2

Control operation | |
processing 2

Control type (CNT2)

2) Non-linear control gap width
Non-linear control gain

: R Sample Pl sampled time
Propcirt{onallbtand " T”ID S rlALGZ _m Sample PI control time span
Derivative time CPDePID, SVE Ri2) Rest bias
Feedforward input value
(output compensation) [ FF2 +
Selector external signal
A
Selector selection loop [ SEL }q—.WTS—ET-T-EbO_"" T 1
1
|
|Autose|ector 2 i
Ipmcessmg liLo_\(:?’ Jz‘t(slave) |
AUT(0) |
Selector control switch [ SSW } S -
SSW=AUT(0) ON(1)
Output tracking input value [TRK1 e — 0¥ b OFF(0)
Output tracking flag \TRK_F_L'-——————————:—(———) —————— 5 —N—(1—)—>
Preset output PMV1 — 075 OFF(0)
Preset output flag PMVF1------- EMVEROORE) s >

MH1) High limit setpoint of MV
[Output limiter processing T}«——— ML1) Low limit setpoint of MV

M(0
e CIA(1) "“‘g( ) — MVT | Manipulated output variable KI[>]
CIA — M mode change flag [CAMF{+------------ L el or by communication

DDC switching processing

__________________________________ - ——
MV dlsplayed on a bar-graph [MVM1 I
S1
() Control parameters registers: Data can be setinand _» Aready set extended register data is used at execution
read from the user program. of the SSC function block.
r~~~7 Control flag registers: Data can be set in and read ____ - Store to extended registers after execution of
----- * from the user program. (Data format is either (0) or (1).) === the SSC function block.
Control data registers: Data can be set in and read
from the user program. Full line: data, Dotted line: flag

0609.ai

Details of SSC Function Block
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5.4 How to Use the Selector (SSC) Control Module

Autoselector control system of three or more loops

When two YS1700 units are combined, you can configure an Autoselector control system
of 3 or 4 loops. At this time, set the SSW on the slave controller to "4," and set the SSW
on the master controller to AUT (0).

The figure below shows the configuration of selector control on two controllers.

0610E.ai

Configuration of Multi-loop Autoselector Control
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5.4 How to Use the Selector (SSC) Control Module

No.2 (slave) @
PV1

SET —3 PV2
CSsV1 CIA ] HHF1
SV1 LLF1
DM PHF1
AG1 CNTA PLF1
FF1 —»@4—' DLF1
csv2 — j—»(VD VLF1
sv2  — HHF2
DM2 LLF2
AG2 PHF2
FF2 PLF2
EXT DLF2
SSwW VLF2
TRK1 TRKF1
CAF1
SsC MV1 CAMF1

@@ Master (No.1) @ @?
SET [ PV1 PV2

@{@ CSV1 CIA — HHF1

SV1 LLF1

DM PHF1

AG1 CNTH PLF1

FF1 —>@<—' DLF1

csv2 — j—»(—) VLF1

sv2 HHF2

DM2 —— LLF2

AG2 PHF2

FF2 PLF2

EXT DLF2

SSW VLF2

TRK1 TRKF1

CAF1

SsC MV1 CAMF1

Function Block Overview of Multi-loop Autoselector Control

0611E.ai
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5.4 How to Use the Selector (SSC) Control Module

[Master (No.1) program]

® Programming by function block programming

PV1 PVv2
i w
X1 HEE
550
2
M MO0
|
MV
Slave output
- - » bt
MMO0Z MMIOO2 A3 Sl
T 2 ExT 5
3 4 1
A/M status
0508E.ai
® Programming by text programming
Program S1 S2 S3 S4 S5 Explanation

LD X3 X3 Reads slave output as an external signal.
ST EXT X3 Stores to terminal (EXT).
LD X1 X1 X3 Reads PV1.
LD X2 X2 X1 X3 Reads PV2.
SSC MV1 X3 Executes Autoselector control.
ST Y1 MV1 X3 Outputs to the final control element.
STY2 MV1 X3 Returns control to the slave.
LD CAMF1 01 MV1 X3 Reads the mode change flag.
ST DO1 0N MV1 X3 Outputs the A/M status to the slave.
END Ends program execution.
CNT1, CNT2=PID (standard PID control)
SSW=0 (Autoselector)
Do not program this as the SSW register default is "0."
ATSEL=LO (Low selector)
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5.4 How to Use the Selector (SSC) Control Module

[Slave (No.2) program]

® Programming by function block programming

Master A/M status
w
Ii]

— T

MOT

—

Mp002

Autoselector setting

-
ki

S
1

® Programming by text programming

L

PARA00Z2

TREF1

PV3 PV4

- w

F A2 ]
S2C

——

Master output

v
e
TRK1
4

fd hAO0S

L

-

PARA005

02
]

Output to Master

0509E.ai

Program S1 S2 S3 S4 S5 Explanation
LD K1 4.0 Sets the Autoselector on the slave.
ST SSW 4.0 SSW=4.0
LD DI 01 4.0
ST TRKF1 1/0 4.0
LD X3 X3 1/0 4.0 Master manipulated output signal
ST TRK1 X3 1/0 4.0
LD X1 X1 X3 1/0 4.0 Reads PV3.
LD X2 X2 X1 X3 1/0 Reads PV4.
SSC MV1 X3 1/0 4.0 4.0 Executes Autoselector control.
STY2 MV1 X3 1/0 4.0 Outputs to the master.
CNT1, CNT2=PID (standard PID control)
ATSEL=LO (Low selector)

The No.2 controller (slave) sends the manipulated output variable to the No.1 controller
(host). SSW is set to 4.0 (K1=400.0%) to set to Autoselector on the slave (in this case,

the slave is a type that accepts feedback signals from an external device). The slave

receives the A/M signal from the No.1 controller (host) to turn tracking ON if it is in the

manual control. The slave also detects whether or not it is selected by this feedback

signal. If the No.2 controller is not selected in the automatic control, it stands by in

proportional operation.

IM 01B08K01-02E
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Chapter 6 Applied Usage of Control Modules

6.1 Overview

Data in extended function registers (control data registers, control parameter registers,
and control flag registers) is read and used for computation and alarm output, and
appropriate signals are input to these registers so that their extended functions are used.
Appropriate defaults that will not affect other controllers are stored to unused registers.

IM 01B08K01-02E 6-1
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6.2

Extended Function Registers

6.2.1 Control Data Registers
Register Control Module e Default before Data Update after
(data) Name Effective Range Execution of Program Execution of Default
BSC1|BSC2 | CSC | SSC 9 at Control Period | Control Module

Cascade setting | 0.000 to 1.000

Csvi | @ | - | @1 @ | e (0.0 to 100.0%) -8.000
Input -1.000 to 1.000

D1 ® | = | ® | ® |compensation1 |(-100.0 to 100.0%) 0.000

AG1 [ ] - [ ] ® | Variable gain 1 Eséggoot?otgéggooo/) 1.000

= . . (]

Feedforward -1.000 to 2.000

FF1 ® | = | ® | ® linputvalue1 | (-100.0 to 200.0%) 0.000
Output tracking | 0.000 to 1.000

TRK1 | @ | - | & | @ i utvalue 1 | (0.0to 100.0%) -8.000
Cascade setting |0.000 to 1.000

csvz | - | @ | - | @ | 2 (0.0 to 100.0%) -8.000
Input -1.000 to 1.000

- Not updated
puz ® | ® | ® |compensation2 |(-100.0to 100.0%) on uP 0.000
AG2 _ | @ | ® | ® |Variablegain2 ;85;8800?0858800% 1,000
= . . 0

Feedforward -1.000 to 2.000

FF2 =1 ® | ® | ® linputvalue2 | (-100.0 to 200.0%) 0.000
Output tracking | 0.000 to 1.000

TRKZ | = | @ 1 = 1 = liputvalue2 | (0.0 to 100.0%) -8.000

Low Selector:

EXT _ _ B ° Selector external | 0.000 to 1.000 8.000

signal (0.0 to 100.0%) High Selector:
-8.000

SSW _ B B ° Se!ector control 0to 4 0
switch

SEL _ | = | = | o |Selector 01,23 Updated 0
selection loop

@®: Available by read (LD) and store (ST) instructions, O:

Available only by the read (LD) instruction, —: Not available

When programming by function block programming, the read (LD) instruction is the equivalent of "wiring" to the module inputs and
module parameters, and the store (ST) instruction is the equivalent of "wiring" from module outputs. "Default before execution of
program at control period" indicates registers set with default data before the user program is executed at each control period.
"Data update after execution of control module" indicates registers that are updated after a control module (BSCn, CSC or SSC) is

executed.

Figures in parentheses "( )" for the setting range indicate data with unit appended.

6-2
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6.2 Extended Function Registers

Register Control Module Computation Def_ault before Data Upd?te after
(data) Name Effective Range Execution of Program Execution of Default
BSC1|BSC2 | CSC | SSC at Control Period Control Module
. -0.250 to 1.250
PV1 O - O O | Process variable 1 (-25.0 to 125.0%) -
) -0.250 to 1.250
PV2 - O o O | Process variable 2 (-25.0 to 125.0%) -
. Normalization
CNT1 setpoint 0.000 to 1.000
Sv1 ® - ® (] value (0.0 to 100.0%) of par_ameter
setpoint value
. Normalization
CNT2 setpoint 0.000 to 1.000
Sv2 - [ ] [ ] [ ] value (0.0 to 100.0%) of par.ameter
setpoint value
DV1 o| - | o o |Devaton - PV1-SV1
variable 1
DV2 - | o | o | o |Devaton - PV2-SV2
variable 2
Manipulated -0.063 to 1.063
Mvi ® | | ® | ® |outputvariable 1 | (-6.3 to 106.3%) OFF Updated  |-0.063
MV1 displayed |-0.063 to 1.063
MVM1 | @ | - | ® | @ | o abar-graph |(-6.3 to 106.3%) -0.063
PV1 displayed -0.250 to 1.250
PVM1 d B ® | ® ona bar-graph | (-25.0 to 125.0%) -0.200
SV1 displayed -0.063 to 1.063
Svm1 ¢ B ® 1 ® loma bar-graph | (-6.3 to 106.3%) -0.063
Manipulated -0.063 to 1.063
mv2 = | ® | 7| T |outputvariable 2 | (-6.3 to 106.3%) -0.063
MV2 displayed |-0.063 to 1.063
MVM2 1 = | ® | = | = lonabar-graph |(-6.3 to 106.3%) -0.063
PV2 displayed -0.250 to 1.250
PVM2 - hd ® | °® lona bar-graph | (-25.0 to 125.0%) -0.200
SV2 displayed 0.000 to 1.000
SVM2 | - | ® | ® | ® | abargraph |(0.0to100.0%) 0.000

®: Available by read (LD) and store (ST) instructions, O: Available only by the read (LD) instruction, —: Not available

When programming by function block programming, the read (LD) instruction is the equivalent of "wiring" to the module inputs and
module parameters, and the store (ST) instruction is the equivalent of "wiring" from module outputs. "Default before execution of
program at control period" indicates registers set with default data before the user program is executed at each control period.
"Data update after execution of control module" indicates registers that are updated after a control module (BSCn, CSC or SSC) is

executed.

Figures in parentheses "( )" for the setting range indicate data with unit appended.
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6.2 Extended Function Registers

(1) Cascade setting value 1 (CSV1)

[Register]
Register Name Function Setting Range Default
) ) . 0.000 to 1.000
Ccsv1 Cascade setting value 1 | Setpoint value of CNT1 in C mode (0.0 to 100.0%) -8.000

[Operation]

The input signal (X2) from the external device is stored to cascade setting value 1 (CSV1)
before execution of the control module.
When the controller is set to the cascade setting automatic control (C) (CAS), the
cascade setting value 1 (CSV1) becomes the setpoint value (SV1) of the control module.
(The same applies to the cascade control module (CSC) and selector control module
(SSC).) When the data of cascade setting value 1 (CSV1) is out of the setting range (-6.3
to 106.3%), the mode is not switched to the cascade setting automatic control (C) (CAS).

[Function block overview]
The figure below is an example of cascade setting value 1 (CSV1) with ratio computation.
The product of the input signal (X2) from the external device and variable constant (P1)

is taken as setpoint value (SV1).

7

P1xX2 SET j PV1 HHF1
|—> Csv1 CIA LLF1
SV1 PHF1
DM1 PLF1
AG1 DLF1
FF1 VLF1
TRK1 TRKF1
CAF1
BSC1 MV1 CAMF1

Function Block Overview of Cascade Setting Value 1 (CSV1)

0614E.ai
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[Program example]

The following shows the program in the above figure.

® Programming by function block programming

External
PV signal Ratio
b b b
01 Wz ] ol
BSC *
3 1]
[ MMO03 | MM
- -
[IEE] [

O CEW1

4 2

MV

0615E.ai
® Programming by text programming
Program S1 S2 S3 S4 S5 Explanation
LD X2 X2 Regds the input signal from the external
device.

LD P1 P1 X2 Reads the ratio.
* P1*X2 Computes cascade setting value 1 (CSV1).
ST CSV1 P1*X2 CSV1=P1*X2
LD X1 X1 P1*X2 Reads the input.
BSC1 MV1 P1*X2 Executes the control module.
ST Y1 MV1 P1*X2 Manipulated output variable
Next computation

IM 01B08K01-02E
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(2) Cascade setting value 2 (CSV2)/Secondary loop remote/local switching (LRF)

[Register]
Register Name Function Setting Range Default
. . . 0.000 to 1.000
CSv2 Cascade setting value 2 | Setpoint value of CNT2 in selector control (0.0 to 100.0%) -8.000
[Flag]
Flag Name Function Setting Range Default
Secondary loop remote/ | Selection of loop 2 setpoint value of SSC 0: remote Status of
LRF L . . . : front panel
local switching »"6.2.2 Control Flag Registers 1: local Keys
[Operation]

An external setting signal is stored to CSV2 by the selector control module (SSC), and
the secondary loop remote/local switching flag (LRF) is set to "0" (remote) to enable
setting of the loop 2 setpoint value from the external device. At this time, the cascade
setting automatic control (C mode) is indicated on the loop 2 display on the YS1700.
Also, the SV2 is displayed but cannot be changed. The setpoint value of SV2 can be
changed by setting LRF to "1" (local) to set loop 2 to the automatic control (A mode).

[Function block overview]
The figure below is an example of the loop 2 setting value (CSV2) based on the
secondary loop remote/local switching flag (LRF).

? ¢ %

V2

CsSV1 CIA

SV1 G

CNT1

p  CSV2
v
sv2  |e »(-
A
LRF
CNT2
v ;
ATSEL
\ 4
AM
e MV

0616E.ai

Function Block Overview of Cascade Setting Value 2 (CSV2)
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(3) Input compensation (DMn)

[Registers]
Register Name Function Setting Range Default
DMA1 Input compensation 1 Addition of data to the deviation of CNT1 -1.000 to 1.000
DM2 Input compensation 2 Addition of data to the deviation of CNT2 (-100.0 to 100.0%)
[Operation]
Data stored to input compensation (DMn) is added to the deviation (En=SVn-PVn). This
is useful, for example, for Smith dead time compensation control. (n=1, 2)
When the basic control module (BSC2), cascade control module (CSC) and
selector control module (SSC) are used, each of the two loops has respective input
compensations (DM1 and DM2).
SV PV
Deviation (E)
Input compensation
terminal (DM1)
PID
MV
0619E.ai
Concept of Input Compensation (DMn)
[Function block overview]
The function block overview shows a control example on a system having dead time
using input compensation (DMn). In this example, input compensation (DM1) is used.
Note, however, that the gain, dead time and first order lag time of the control target
should be fully ascertained to configure an equivalent process gain model.
sv —() > PID computation >

KP

1+TS

1 _e—LS

(equivalent process gain model)

Process

A

Example of Control on a System Having Dead Time

0620E.ai
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6.2 Extended Function Registers

]

1-DED1(P2) @
SET PV1 | HHF1
LAG1(P3) csvi | CIA LLF1
SV1 PHF1
*P1 DM1 [——* PLF1
AG1 CNT1 DLF1
FF1 VLF1
TRK1 —»o{' TRKF1
N CAF1
BSC1 MV1 CAMF1

Function Block Overview of Dead Time Compensation

0621E.ai
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[Program example]

The following shows the program in the above figure.

® Programming by function block programming

MrO0S

Output
w
T Dead time
POz 4
DED
T
T 001
Output
o -
MMOOT | MVT ]
: FMOOZ - First order lag PV
hAMADOZ time constant -
LAGH PN =
BECH
3
h 003 5
Equivalent gain I_I |
- w
P [ MMO03 ]
*
T ]
h 004
|
w w
005
rAM004
5] _II‘YD1
f
Input compensation MV

0622E.ai
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6.2 Extended Function Registers

® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD Y1 Y1 Reads the output.
LD Y1 Y1 Y1 Reads the output.
LD P2 P2 Y1 Y1 Sets the dead time (L=P2).
e | v
- a Compensates the dead time. a=MV(1-e'-5)
LD P3 P3 a Sets the first order lag constant.
LAG1 b Computes the first order lag. b=1/(1+TS)
LD P1 P1 b Sets the KP of the equivalent gain to
* P1*b KP(1-e5)MV1/(1+TS).
ST DM P1*b :gfr:':'rs];? the input compensation (DM1)
LD X1 X1 P1*b Reads the input.
BSC1 MV1 P1*b Executes the control module.
STY1 MV1 P1*b Manipulated output variable
Next computation
(4) Variable gain (AGn)
[Registers]
Register Name Function Setting Range Default
AG1 Variable gain 1 Multiplication on the proportional gain of CNT1 | _8.000 to 8.000
AG2 Variable gain 2 Multiplication on the proportional gain of CNT2 | (-800.0 to 800.0%) 1.000

[Operation]
Variable gain (AGn) is a coefficient for multiplying the proportional band (PB). So,
proportional gain can be changed in the program. (n=1, 2)

Proportional gain =

100

Proportional band (PB)

x (Variable gain (AGn))

0623E.ai

According to the above formula, if variable gain (AG1) is taken to be "2.0" when the
proportional band (PB) is "50%," the proportional gain becomes "4" (proportional band
(PB)=25%).

[Function block overview]

The function block overview shows a control example of a thermochemical reaction in
which the reaction speed (process gain) changes according to the temperature.

As the reaction speed is slow in a low-temperature chemical reaction, increase the
variable gain (AGn) to speed up the corrective action.
As the reaction speed is fast in a high-temperature chemical reaction, decrease the
variable gain (AGn) to prevent hunting or overshooting.

6-10
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Temperature

»

A
1§
Y @enenes

]

Reaction
Steam
0624E.ai
Thermochemical Reaction Control
)
y
SET j PV1 HHF1
CsV1 C/A LLF1
¥ SV1 <—l—> PHF1
DMA1 PLF1
< >  AG1 DLF1
@©
©)
FF1 VLF1
Temperature
TRK1 TRKF1
CAF1
BSC1 MV1 CAMF1

0625E.ai
Function Block Overview of Thermochemical Reaction Control
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6.2 Extended Function Registers

[Program example]
The following shows the program in the above figure.

® Programming by function block programming

¥
Fx1
1 PV
MM -
] B
b b
ROl | Mmool | BSC1
g
* MMO04
2
002
= -
MMOZ L
A1 5
3
Variable gain MV
® Programming by text programming
Program S1 S2 S3 S4 S5
LD X1 X1 Reads the input.
FX1 f(x) K1=3.0
LD K1 K1 Converts the temperature to gain.
* K1*f(x) Gain: 0to 3
STAG1 K1*(x) Input.s to the variable gain (AG1)
terminal.
LD X1 X1 K1*f(x) Reads the input.
BSC1 MV1 K1*f(x) Executes the control module.
ST Y1 MV1 K1*f(x) Manipulated output variable
Next computation

6-12
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(5) Feedforward input value (output compensation) (FFn)

[Registers]
Register Name Function Setting Range Default
FF1 Feedforward input value 1 Addition of data to the manipulated
(Output compensation 1) output variable of CNT1 -1.000 to 2.000
- — - N 0.000
FF2 Feedforward input value 2 Addition of data to the manipulated (-100.0 to 200.0%)

(Output compensation 2)

output variable of CNT2

[Operation]

Output compensation (FFn) is used for feedforward control. (n=1, 2)
In the cascade setting automatic control (C mode) and automatic control (A mode), the
signal stored to output compensation (FFn) is added to the manipulated output variable

(MV).

In the manual control (M mode), manual operation has nothing to do with output
compensation (FFn). Also, switching between the automatic control (A mode) and manual
control (M mode) is performed bumplessly.

[Function block overview]
The feedforward signal generally undergoes compensation (e.g. gain multiplication and
phase computation) before it is input to the output compensation (FF1) terminal. The

following shows a function block overview of feedforward control.

®

P1*X2

SET — PV1 HHF1

CSV1 CIA LLF1

SV1 PHF1

DM PLF1

AGH1 CNT1 DLF

» FF1 VLF1
TRK1 —»o(‘ TRKF1

N CAF1
BSC1 MV1 CAMF1

Function Block Overview of Feedforward Control

0627E.ai
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6.2 Extended Function Registers

[Program example]
The following illustrates the program in the above figure.

® Programming by function block programming

Feedforward input  Gain PV
- - -
WZ2 [ P | i
* BECH
1 ] 3 1
rArA00N MrA002
1 1
- -
[T T D02
FF1 Y0
2 4
Output compensation MV
0628E.ai
® Programming by text programming
Program S$1 S2 S3 S4 S5 Explanation
LD X2 X2 Reads the feedforward signal.
LD P1 P1 X2 Sets the gain.
* FF1 Computes the gain. (FF1=P1*X2)
ST FF1 FE1 Storgs to the output compensation (FF1)
terminal.
LD X1 X1 FF1 Reads the input.
BSC1 MV1 FF1 Executes the control module.
STY1 MV1 FF1 Manipulated output variable
Next computation

6-14
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(6) Output tracking input value (TRKn, TRKFn)

[Registers]

Register Name Function Setting Range Default
TRK1 Output tracking input value 1 Output of control module when TRKF1=1 | 0,000 to 1.000 8.000
TRK2 Output tracking input value 2 | Output of control module when TRKF2=1 | (0.0 to 100.0%) '

[Flags]
Flags Name Function Setting Range Default
TRKF1 Output tracking 1 flag Selection .Of control operation output or 0: Contrql
external signal output operation
Selection of control operation output output 0
TRKE2 Output tracking 2 flag election of control operation output or 1: External signal
external signal output output

[Operation]

In the cascade setting automatic control (C mode) and automatic control (A mode), when
output tracking flag (TRKFn) is "1," the tracking signal (output tracking input value (TRKn))
from the external device is output as the output of the control module.
In the manual control (M mode), manual operation has nothing to do with output tracking
input value (TRKn). (n=1, 2)

CNT1

0629E.ai

Concept of Output Tracking (TRKn)

IM 01B08K01-02E
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6.2 Extended Function Registers

[Function block overview]
The following shows a function block overview of output tracking input value (TRKn).
The input signal (X2) from the external device and digital input (DI1) are taken as the
tracking signal (output tracking input value (TRKn)) and tracking switch (output tracking
flag (TRKFn)), respectively.

¢

&

SET — PV1 HHF1
CSsV1 CIA LLF1

SV1 PHF1

DM1 (? PLF1

AG1 CNT1 DLF1

FF1 VLF1

» TRK1 —»o(‘ TRKF1
A CAF1

BSC1 MV1 CAMF1

@

Function Block Overview of Output Tracking (TRKn)

0630E.ai
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[Program example]

The following illustrates the program in the above figure.

® Programming by function block programming

Output tracking input

-

o2

TRKT
1

PV
b
T
BSCH
3
[IEE]
Digital input
- -
] MO0
TRKF1 K]
2 4
MV

® Programming by text programming

0631E.ai

Program S1 S2 S3 S4 S5 Explanation
LD X2 X2 Reads the tracking signal.
ST TRK1 X2 Stores to the output tracking (TRK1) terminal.
LD DI1 0/1 X2 Reads the digital input (DI1).
ST TRKF1 0/1 X2 Stores to the output tracking flag (TRKF1).
LD X1 X1 0N X2 Reads the input.
BSC1 MV1 0/1 X2 Executes the control module.
STY1 MV1 (/4] X2 Manipulated output variable
Next computation

IM 01B08K01-02E
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(7) Selector control (EXT, SSW, SEL)

[Registers]

Register

Name

Function

Setting Range

Default

EXT

Selector external signal

External manipulated signal in selector control

0.000 to 1.000
(0.0 to 100.0%)

Low selector:
8.000
High selector:
-8.000

SSwW

Selector control switch

Selection of Selector function

: Automatic

: Loop 1 selected

: Loop 2 selected

: External signal
selected

: Slave selected

WN = O

N

SEL

Selector selection loop

In selector control, the currently selected
loop.

0: Loop 1/2, Other
than external
(When manual
mode)

1: Loop 1 selected

2: Loop 2 selected

3: External signal
selected

When SSW is 4 and
output is from the
master side, 1 or 2
can be read. If output
is from the slave side,
3 can be read.

6-18
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[Operation]
Autoselector control or selection control operates by setting data to the selector control
switch (SSW). With Autoselector control, the smallest or largest value is selected from
three manipulated signals, the signal output from loop 1, the signal output from loop 2,
and the selector external signal (EXT), and is output. With selection control, the output
selection signal is used to output any one of these three manipulated signals. The
currently selected loop is output to the selector selection loop (SEL).
» Autoselector control system of three loops or more: "5.4.1 Selector (SSC) Control Module"

Parameter Loop 1 Loop 2
Selector Function i i
SSW | ATSEL Operation | o, | gy MV Rt I Y MV
Mode Mode
Selection of c Csv1 When selected, C Csv2 When selected,
smallest value of AUTO output. AUTO output.
AUT LO |Auto Low Selector A Front | p\/1 | When not selected, A Front | p\/2 | When not selected,
(0) CNT1, CNT1 or panel MV1=MV+Kp1 x e1 panel MV2=MV+Kp2 x e2
EXT keys keys
M MV tracked M MV tracked
HI | Auto High Selector | The maximum value is selected. The status of each item is the same as above.
C CSV1 C CSv2
Automatic control MV1 tracked
1 _ Selection of Igop 1 A Front | py/1 A Front | pyo
output at all times panel panel
M keys Manual control M keys MV tracked
2 _ Selection of loop 2 | In the loop 1 tracking mode, loop 2 becomes AUTO. The status of each item is the same as
output at all times | above.
C CSsv1 C CSVv2
Selection of EXT signal tracked EXT signal tracked
3 — | external signal A Frontl PV1 A Frontl PV2
; pane pane
EXT at all imes M keys MV tracked M keys MV tracked
C CSV1 When selected, C CSV2 When selected,
AUTO output. AUTO output.
Auto Low Selector Front When not selected, Front When not selected,
Lo (slave) A p;cr)lgl PV1 I MV1=master A b ;?]ZI PV2 | Mv2=master
4 keys MV+Kp1 x e1 keys MV+Kp2 x e2
M MV tracked M MV tracked
HI g:;?/g'gh Selector The maximum value is selected. The status of each item is the same as above.

Kp1=loop 1 proportional gain, Kp2=loop 2 proportional gain, e1=loop 1 deviation, e2=loop 2 deviation
"Master MV" is when TRKF1 is set to "0" by tracking input on the slave. Action is regular

tracking when TRKF1=1.

IM 01B08K01-02E
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(8) Process variable (PVn)

[Registers]
Register Name Function Setting Range Default
PV1 Process variable 1 Process variable of loop 1 -0.250 to 1.250
PV2 Process variable 2 Process variable of loop 2 (-25.0 to 125.0%)
[Operation]
When the control module is excute, the value input to register S1 or S2 is output to PV1
and PV2.
Input Registers and Process Variable Registers
Control Module Name Input Register Process.Varlable
Register
BSC1 S1 PV1
BSC2 S1 PV2
S1 PV2
CsC
S2 PV1
S1 PV2
SSC
S2 PV1
[Function block overview]
The following function block overview is an example of storing the control module input
data into the T register.
S1
T register
» PV TO1
SV1
CNT1
BSC1
0632E.ai
Function Block Overview of Process Variable
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6.2 Extended Function Registers

[Program example]
The following illustrates the program in the above figure.

® Programming by function block programming

PV
v
]l a
BECH
1
LI
- -
P
MI\T\.DI"Im T
o 3
MV Stores to T register

0633E .ai

® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 Reads the input.
BSC1 MV1 Executes the control module.
LD PV1 PV1 MV1 Reads the process variable.
ST TO1 PV1 MV1 Stores to TO1 register.

(9) Setpoint value 1 (SV1)

[Register]
Register Name Function Setting Range Default
Parameter
. . 0.000 to 1.000 .
sv1 Setpoint value 1 Setpoint value of CNT1 (0.0 to 100.0%) 32Itsgmt

[Operation]

Set the setpoint value to be used for control operation before execution of the control
module. After execution of the control module, the setpoint value that was used for
control operation of the control module is input to SV1.

(10) Setpoint value 2 (SV2)

[Register]
Register Name Function Setting Range Default
Parameter
. ) 0.000 to 1.000 .
Sv2 Setpoint value 2 Setpoint value of CNT2 (0.0 to 100.0%) 3:|tSZ|nt

IM 01B08K01-02E
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[Operation]

When the loop 1 and loop 2 of the cascade control module are isolated from each other
(internal cascade switching flag OCF set to "1"), control becomes loop2 independent
control, and the signal stored to SV2 becomes the setpoint value of the loop 2.

When the SV2 register is not used, SV2 can be set by the SV setting keys on YS1700.

[Function block overview]

The figure below is an example of the loop 2 setpoint value (SV2) based on the internal
cascade switching flag (OCF).

External setting signal

OCF=1

(OPEN)

SET — PV1 PV2 | HHF1

csv1 CA LLF1
SV1 <—l—> PHF1

DM1 ® PLF1
AG1 DLF1
FF1 ® VLF1

o/C |«——t— OCF

SV2 ‘_l_.% PHF2

Function Block Diagram of Cascade Control Module

(11) Deviation variable (DVn)

0634E.ai

[Registers]

Register Name Function Setting Range Default
DV1 Deviation 1 PV1-SV1 - PV1-SV1
DVv2 Deviation 2 PV2-SV2 - PV2-SV2

[Operation]

The following results are output from extended function registers PV1, SV1, PV2, and SV2:
DV1=PV1-SV1

DV2=PV2-SV2

6-22
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(12) Manipulated output variable (MVn)

[Registers]
Register Name Function Setting Range Default
MV1 Manipulated output Output of CNT1 control module
variable 1 -0.063 to 1.063 -0.063
i -6.3 to 106.3% '
MV2 Maplpulated output Output of CNT2 control module ( )
variable 2

(when MV1 is not used)

(when MV1 is used)

[Operation]

The computation result of the control module is stored to manipulated output variable
(MVn). (n=1, 2)

However, when data is stored to manipulated output variable n (MVn) after execution of
the control module, the stored data becomes the manipulated output variable (MV).
The computation result of the control module is rewritten. (This applies to all operation
modes.)

Note, however, that in the cascade setting automatic control (C mode) and automatic
control (A mode), a reset and wind-up may occur if these operations are performed.

Reset and wind-up: As an example, the High Limiter (HLM) is used with the variable
constant (P1) as the output limiter. High-limited (HLM) values are output to (Y1) and
stored to manipulated output variable 1 (MV1) at the same time.

The following shows a concept diagram.

Computation result of
control module

7 “
G

eneration of reset and wind-up

(1)

Start of rise of manipulated  Start of fall of manipulated
output variable output variable

0635E.ai
Concept Diagram of Reset and Wind-up
When decreasing output from a limit status, a reset and wind-up occurs as shown in the
above figure as the manipulated output variable (MV) does not track the limit value when
the limiter has been simply made to function on the manipulated output variable (MV)
without the variable constant (P1) being returned to manipulated output variable 1 (MV).
In the cascade setting automatic control (C mode) and automatic control (A mode), the
reset and wind-up occurs when the setting of the output limiter (high limit setpoint of MV1
(MH1)) of the control module is set to a value greater than P1.
Note, however, the reset and wind-up can be prevented by setting so that MH1 is equal
to P1.

Output limiter:The output limiter operates in the cascade setting automatic control (C
mode) and automatic control (A mode). It can also be made to operate in
the manual control (M mode), too, by using MVn. (n=1, 2)

IM 01B08K01-02E
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[Function block overview]
The figure below is a function block over of the output limiter.

?

SET |— PV1 HHF1
CSsv1 CIA LLF1
SV1 J PHF1
DM1 ® PLF1
AG1 DLF1
FF1 : VLF1
TRK1 —»o(‘ TRKF1

T CAF1
BSC1 MV CAMF1
I
HLM(P1)

0636E.ai
Function Block Overview of Output Limiter

[Program example]
The following illustrates the program in the above figure.

® Programming by function block programming

PV
w
w0 B8
B3CH
T
[ ]
|
L‘ Limiter
MO0
Fl 4
HLkA
2
M002
|
- fus” ot
CE MMO02 I
o W MM
3 4 2
MV Stores to MV1 MV display

0637E.ai
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® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 Reads the input.
BSC1 MV1 Executes the control module.
LD P1 P1 MVA1 Reads the limiter value.
HLM P1 MV1 High Limiter (MV1>P1)
ST MV1 P1 Stores to MV1.
ST MVMA1 P1 Outputs to the display.
STY1 P1 Manipulated output variable
END Ends program execution.
(13) MV displayed on a bar-graph (MVMn)

[Registers]
Register Name Function Setting Range Default

MVMA1 gl:’\a/;hdisplayed on abar- Display value 10,063 0 1.063 S oss
MVM2 MV?2 displayed on a bar- Display value (-6.3 to 106.3%) '

graph

[Operation]
With MV displayed on a bar-graph (MVM1, MVM2), any signal can be displayed (indicated)
regardless of regular display items (result computed by the control module).
The MV displayed on a bar-graph is updated once by the control module. However,

a desired data can be displayed by storing it in the MV displayed on a bar-graph. Be
sure to store the desired display data in the MVM1 register or the MVM2 register after

execution of the control module.

IM 01B08K01-02E
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[Function block overview]

The currently set output tracking input value 1 (TRK1) is displayed as the MV displayed
on a bar-graph (MVM1).

SET _l PV1

Csv1

SV1

FF1

TRKA1 TRKF1

MVM1

BSC1 MV1 PMVF1

0638E.ai

Function Block Overview of MV Displayed on a Bar-Graph

[Program example]
The following illustrates the program in the above figure.

® Programming by function block programming

PV
-
T
BSCH
2
MMO0Z

Sets tracking output Displays tracking output

0639E.ai
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® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD PO1 PO1 Reads reigster PO1.
ST TRK1 PO1 Sets tracking output.
LD X1 X1 P01 Reads the input.
BSC1 MV1 PO1 Executes the control module.
STY1 MV1 P01 Outputs the manipulated output variable
LD TRK1 TRK1 MV1 P01 Reads the tracking output.
ST MVM1 TRKA MVA PO leplays tracking output as the MV
displayed on a bar-graph.
END Ends program excution.
(14) PV displayed on a bar-graph (PVMn)
[Registers]
Register Name Function Setting Range Default
PVMA PV1 displayed on a bar- Display value
graph -0.063 to 1.063 0.063
i - -6.3 t0 106.3% e
PVM2 PV2 displayed on a bar Display value ( o)
graph
[Operation]

With PV displayed on a bar-graph (PVM1, PVM2), any signal can be displayed (indicated)
regardless of regular display items (result computed by the control module).
The PV displayed on a bar-graph is updated once by the control module. However, a

desired data can be displayed by storing it in the PV displayed on a bar-graph. Be sure to
store the desired display data in the PVM1 register or the PVM2 register after execution
of the control module.

[Function block overview]

The following illustrates an example of displaying the input value (X5) as the PV
displayed on a bar-graph when the digital input (DI1) turns OFF (0).

The following shows a function block overview of PV1 displayed on a bar-graph (PVM1).

@ ¢

PV bar graph

I
I
]
! SET PV1 | HHF1
l v
N csvi | ciA LLF1
: SV1 PHF1
PVM1
DMA1 PLF1
) AG1 CNT1 DLF1
== FF1 VLF1
< TRK1 I TRKF1
N CAF1
BSC1 MV1 CAMF1

0640E.ai

Function Block Overview of PV Displayed on a Bar-Graph
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[Program example]

The following illustrates the program in the above figure.

® Programming by function block programming

PV External signal
- hd h.d il Digital input 1
HO1 E [
. oo 4
BSC IFsUB@
& ] 4 1

External signal

- -
MpO0Z
X2
TE S0
1
Main Program
External signal X5
[ SaRGOT | [ SARGOD: | [ SARGO: | [ SARGO4
A - - -
L
- -
Pl ARG
sUB QUT PhhIl
1
PV display

0642E .ai

Subprogram (when DI1 = 0.5)

MrO04

0641E.ai
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® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD X2 X2 Regds the input signal (X2) from the external
device.
ST CSV1 X2 Writes to cascade setting value 1 (CSV1).
LD X1 X1 X2 Reads the input.
BSC1 MV1 X2 Executes the control module.
STY1 MV1 X2 Manipulated output variable.
LD DI1 0/1 MV1 X2 Reads the digital input (DI1).
GIF @JUMP 0/1 MV1 X2
LD X5 X5 MVA X2 Rea.ds the input signal (X5) from the external
device.
ST PVM1 X5 MV1 X2 Outputs to PV displayed on a bar-graph.
Computation after @
JUMP
(15) SV displayed on a bar-graph (SVMn)
[Registers]

Register Name Function Setting Range Default

SVM1 SV1 displayed on a bar- Display value
graph -0.063 to 1.063 -0.063
i - -6.3 to 106.3% '

SVM2 SV2 displayed on a bar Display value ( 0)

graph

[Operation]

With SV displayed on a bar-graph (SVM1, SVM2), any signal can be displayed (indicated)
regardless of regular display items (result computed by the control module).

The SV displayed on a bar-graph is updated once by the control module. However, a
desired data can be displayed by storing it in the SV displayed on a bar-graph. Be sure to
store the desired display data in the SVM1 register or the SVM2 register after execution
of the control module.
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6.2 Extended Function Registers

6.2.2 Control Flag Registers

Control Module Signal Default Data
before
. Update
) Execution
Register Name of L Default
(flag) | BSC | BSC csc | ssc 0 1 Program Execution
1 2 of Control
at Control
. Module
Period
PHF1 O - O O | PV1 high limit alarm flag Normal Alarm 0
PLF1 @) - @) O | PV1 low limit alarm flag Normal Alarm 0
DLF1 O - O O | Deviation variable 1 alarm flag Normal Alarm 0
VLF1 O - O O | PV1 velocity alarm flag Normal Alarm 0
HHF1 O - O O | PV1 high-high limit alarm flag Normal Alarm 0
LLF1 O - O O | PV1 low-low limit alarm flag Normal Alarm 0
OFF Updated
PHF2 - O O O | PV2 high limit alarm flag Normal Alarm 0
PLF2 - O @) O | PV2 low limit alarm flag Normal Alarm 0
DLF2 - O O O | Deviation variable 2 alarm flag Normal Alarm 0
VLF2 - O O O | PV2 velocity alarm flag Normal Alarm 0
HHF2 - O O O | PV2 high-high limit alarm flag Normal Alarm 0
LLF2 - O O O | PV2 low-low limit alarm flag Normal Alarm 0
TRKF1 (] - ° ® | Output tracking 1 flag Automatic | Tracking 0
TRKF2 - ° - — | Output tracking 2 flag Automatic | Tracking ON 0
PMVF1 | @ | — | @ | @ |Presetoutput1flag OFF ON (0) 0
PMVF2 | - ° - — | Preset output 2 flag OFF ON 0
CAF1 ° - ° ® |C — Amode change 1 flag A C
CAF2 - o - — |C < Amode change 2 flag A C
CAMF1 | @ - ° ® |C/A < M mode change 1 flag M C,A Not
undated Status of
CAMF2 | - ° - — | C/A < M mode change 2 flag M C,A OFF P front panel
keys
OCF - - [ — | Internal cascade switching flag | Cascade | . Loop 2 Y
independent
LRF _ B _ ° Sefzon‘dary loop remote/local Remote Local
switching flag
PRDF - - ° — | Primary direct flag OFF ON ON 0
Not 0
STCSW ° ® | e |[STCstopflag stopped Stopped (0) 0
STCM1 ° [ ® | STC mode designation 1 flag -
*1 OFF *3
STCM2 o ° ® | STC mode designation 2 flag -
. Not
STCLP ° - — | STC loop flag Loop 1 Loop 2 2 updated 0
STCOD ° ° ® | On-demand designation flag OFF ON ON (0) ON (0) 0
Parameter
CCF1 ° - (] ® | SV1 analog/computer flag Analog Computer setpoint
ON value
(0) Not Parameter
CCF2 - ° - — | SV2 analog/computer flag Analog Computer updated setpoint
value
DDCF1 | O - O O | DDC output 1 flag Not DDC DDC OFF 0
DDCF2 | - O - — | DDC output 2 flag Not DDC DDC 0

° Available by read (LD) and store (ST) instructions.

O:  Available only by the read (LD) instruction.

- Not available

When programming by function block programming, the read (LD) instruction is the equivalent of
"wiring" to the module inputs and module parameters, and the store (ST) instruction is the equivalent
of "wiring" from module outputs.

6-30 IM 01B08K01-02E



6.2 Extended Function Registers

*1:  These registers function on the loop selected at "STCLP".

STCM1 | STCM2 STC Mode Explanation
0 0 OFF Function is OFF.
1 0 DISP Only displays self-tuning.
0 1 ON Executes self-tuning and updates PID.
1 1 ATSTUP Executes self-tuning (startup).

*2:  OFF in cascade or selector control. ON (0) in control other than cascade and selector.
*3:  See 7.4.1in YS1500 Indicating Controller/YS1700 Programmable Indicating Controller User’s

Manual

(1) PV high limit alarm (PHn, PHFn), PV low limit alarm (PLn, PLFn)

[Registers]
Register Name Setting Range Default
PH1 High limit alarm setpoint for PV1
PL1 Low limit alarm setpoint for PV1 0.06310 1063 | arameter
PH2 High limit alarm setpoint for PV2 (-6.3 t0 106.3%) 32}52'“
PL2 Low limit alarm setpoint for PV2
[Flags]
Flag Name Setting Range Default
PHF1 PV1 high limit alarm flag
PLF1 PV1 low limit alarm flag 0: Normal 0
PHF2 PV2 high limit alarm flag 1: Alarm
PLF2 PV2 low limit alarm flag
[Operation]

The PV high limit and PV low limit alarms are built into the control modules. The figure

below shows how these alarms operate.

High limit alarm output for PV | 1 | 0
High limit alarm setpoint for PV //_\ . .
___________________________ :_____ti__AlQr!TJ_rlXS_tﬁe!%'_S_ HYS) ...

Low limit alarm output for PV

Low limit alarm setpoint for PV

For an example in the figure above, the contact type is such that
the contact opens if an event occurs (factory default).

Operation of PV High Limit and PV Low Limit Alarms

Time

0643E.ai
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6.2 Extended Function Registers

By the PV1 high limit alarm setting, an alarm is generated when process variable 1
exceeds the high limit alarm setpoint for PV1 (PH1). (PV1 high limit alarm flag (PHF1=1))
By the PV1 low limit alarm setting, an alarm is generated when process variable 1
exceeds the low limit alarm setpoint for PV1 (PL1). (PV1 low limit alarm flag (PLF1=1))

[Function block overview]
The following shows a function block overview of the PV high limit alarm.

by

SET _l PV1 HHF1
CsSV1 C/A LLF1
SV1 PHF1
DM1 PLF1
AG1 CNT1 DLF1
FF1 VLF1
™
TRK1 |—0O TRKF1
CAF1
AM
BSC1
MV1 CAMF1

NOT

Function Block Overview of PV High Limit Alarm

6

[Program example]
The following shows the program in the above figure.

A

OR

0644E .ai

6-32

IM 01B08K01-02E
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® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD VLF1 0/1 Reads the velocity alarm.
NOT 1/0 Inverts the signal.
GIF @JUMP 1/0
LD K1 0 0 K1=0.0 (M mode is entered if in a velocity
ST CAMF1 0 0 alarm status.)
@JUMP LD X1 X1 1/0
BSC1 MV1 1/0 Executes the control module.
ST Y1 MV1 1/0
LD PHF1 0/1 MV1 1/0 Reads the high limit alarm.
LD PLF1 0/1 0/1 MV1 1/0 Reads the low limit alarm.
OR 01 MV 10 ;)I::r;:ts the high/low limit non-recognition
ST DO1 0/1 MV1 1/0 Outputs to digital output 1.
LD DLF1 0/1 0/1 MV1 1/0 Reads the deviation alarm.
ST DO2 oM 01 MV1 1/0 Outputs to digital output 2.
Next computation

(2) Deviation alarm (DLn, DLFn)

[Registers]

S3|NPOJ\ [043u0) jo abesn paljddy

Register Name Setting Range Default
DL1 Alarm setpoint for deviation variable 1 0.0 to 1.000 SP(::\trpaor?netter
DL2 Alarm setpoint for deviation variable 2 (0.0t0100.0%) | e

[Flags]
Flag Name Setting Range Default
DLF1 Deviation variable 1 alarm flag 0: Normal 0
DLF2 Deviation variable 2 alarm flag 1: Alarm

[Operation]
The deviation alarm is built into the control modules. The figure below shows how this

alarm operates.
A

Deviation alarm output | ¢ l 1

'}
/ """ Alarm setpoint for

v deviation variable

o | 1

i $— Alarm hysteresis (HY$)

Setpoint value (SV)

A
Alarm setpoint for

v —f—AIarm hysteresis (HYS)

For an example in the figure above, the contact type is such that
the contact opens if an event occurs (factory default).
0646E.ai
Operation of the Deviation Alarm

Deviation is an absolute value.
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(3) PV velocity alarm (VLn, VTn, VLFn)

[Registers]
Register Name Setting Range Default
VL1 Velocity alarm setpoint for PV1 0.0 to 1.000
VT1 Velocity alarm time setpoint for PV1 (0.0 to 100.0%) E:t?or?netter
VL2 Velocity alarm setpoint for PV2 0.001 to 9.999 value
VT2 Velocity alarm time setpoint for PV2 (1 to 9999 seconds)
[Flags]
Flag Name Setting Range Default
VLF1 PV1 velocity alarm flag 0: Normal 0
VLF2 PV2 velocity alarm flag 1: Alarm
[Operation]

The PV velocity alarm is built into the control modules. The figure below shows how this
alarm operates.
A

PV velocity I_l
alarm output 0 | 1 0 m_o

s PV R

c""""""
N
’

N
N
/

<

)

o]

Q.

S
<

[0]

X

Q

[0

[0

o

[0

o

0

@

[0]

<

o)

(o]

o,

o
<

[0]

XX

(o)

[0

[0

o

[0]

o

0

[0

o

('D\

P

Time
Velocity alarm Velocity alarm
setpoint for PV setpoint for PV
- >
Velocity alarm Velocity alarm
time setpoint for PV time setpoint for PV

Alarm is generated when the value of the slope exceeds that of the indicated slope

For an example in the figure above, the contact type is such that
the contact opens if an event occurs (factory default).

0647E.ai

Operation of the PV Velocity Alarm

The PV velocity alarm can be expressed as the current process variable (PVn(t)) minus
the past process variable (PVn(t-VTn)), which is obtained by subtracting the velocity
alarm time setpoint for PV1 (VTn) from the current process variable. If the velocity
exceeds the velocity alarm setpoint for PV, an alarm is generated. (PV velocity alarm flag
(VLFn)=1) (n=1, 2)

This can be expressed as follows:

PV velocity alarm: |PVn(t)-(PVn(t-VTn))|=VLn

By setting a shorter velocity alarm time setpoint for PV, changes in the process variable
can be monitored in more detail.

The alarm continues to be output for at least the duration of the velocity alarm time
setpoint.
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(4) PV high-high limit alarm (HHn, HHFn), PV low-low limit alarm (LLn, LLFn)

[Registers]
Register Name Setting Range Default
HH1 High-high limit alarm setpoint for PV1
LL1 Low-low limit alarm setpoint for PV1 0.063t01.063 | Farameter
HH2 High-high limit alarm setpoint for PV2 (-6.3 to 106.3%) 3:52“
LL2 Low-low limit alarm setpoint for PV2
[Flags]
Flag Name Setting Range Default
HHF1 PV1 high-high limit alarm flag
LLF1 PV1 low-low limit alarm flag 0: Normal 0
HHF2 PV2 high-high limit alarm flag 1: Alarm
LLF2 PV2 low-low limit alarm flag
[Operation]

The PV high-high limit alarm and PV low-low limit alarm are built into the control
modules. The figure below shows how these alarms operate.

A
High-high limit alarm
output for PV

High limit alarm
output for PV

High-high limit alarm
setpoint for PV

High limit alarm
setpoint for PV

Low limit alarm
setpoint for PV

Low-low limit alarm
setpoint for PV

Low limit alarm
output for PV

Low-low limit alarm
output for PV

For an example in the figure above, the contact type is such that
the contact opens if an event occurs (factory default).
0648E .ai

Operation of PV High-high Limit Alarm and PV Low-low Limit Alarm
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(5) Alarm hysteresis (HYSn)

[Registers]

Register Name Setting Range Default
HYS1 Alarm hysteresis 1 0.000 to 0.200 ::tr;ac:?netter
HYS2 Alarm hysteresis 2 (0.0 t0 20.0%) value

[Operation]

See (1) to (4) above.
(6) Preset output (PMVn, PMVFn)

[Registers]

Register Name Setting Range Default
PMV1 Preset output 1 -0.063 to 1.063 SP:tr:c:?netter
PMV2 Preset output 2 (6.310106.3%) | e

[Flags]
Flag Name Setting Range Default
PMVF1 Preset output 1 flag 0: OFF 0
PMVF2 Preset output 2 flag 1:ON
[Operation]

In automatic control (A) or cascade setting automatic control (C), the preset output (PMVn)
is output as manipulated output when a digital input signal is received. The value cannot
be operated manually. When a digital signal is released, the result of control computation

is output.
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(7) Mode change flag (CAFn, CAMFn)

[Flags]
Flag Name Setting Range Default
CAF1 C < Amode change 1 flag 0: A mode
CAF2 C < A mode change 2 flag 1: C mode Front panel
CAMF1 C/A < M mode change 1 flag 0: M mode keys
CAMF2 C/A < M mode change 2 flag 1: C, Amodes
[Operation]

The C < A mode change (CAFn) and C/A < M mode change (CAMFn) flags are used to
switch the operation mode.

The table below shows the operation mode that is selected according to the setting of
these flags.

Operation Modes According to the Settings of the C «+» A Mode Change (CAFn) and C/A <~ M Mode
Change (CAMFn) Flags

(CAFn) (*2) 0 1
(CAMFn) (*2)
1 Automatic control (A) Cascade setting automatic control (C)
0 Manual control (M) Manual control (M) (*1)

*1: When C/A — M mode change flag (CAMFn) is set to "0", the mode changes to the manual
control (M) mode regardless of the value of C < A mode change flag (CAFn). Also, C «— A
mode change flag (CAFn) is rewritten to "0" at execution of the control module.

*2: When mode change has been set by C <> A mode change flag (CAFn) and C/A < M mode
change flag (CAMFn), the operation mode cannot be switched by the C, A and M mode keys
on controller's front panel.

When the C mode (CMODnN) is set to CMP, the controller shifts to the backup mode when
an error occurs in communication with the host system. However, pay attention to the
following points:

(1) When the backup mode is the automatic operation backup mode (BUA), C « A
mode change (CAFn) is set to "0" and C/A <> M mode change (CAMFn) is set to "1."
The "C" lamp is lit and the "A" lamp blinks on the front panel. The operation changes
to automatic control (A).

At this time, changing the C < A mode change (CAFn) to "0" is invalid even if this is
attempted in the user program, and the indicated lamp does not change to the "A"
lamp.

(2) When the backup mode is the manual operation backup mode (BUM), C <+ A mode
change (CAFn) is set to "0" and C/A <~ M mode change (CAMFn) is set to "0." The
"C" lamp is lit and the "M" lamp blinks on the front panel. The operation changes to
manual control (M).

At this time, changing the C < A mode change (CAFn) to "0" or C/A «» M mode
change (CAMFn) to "0" is invalid even if this is attempted in the user program, and
the indicated lamp does not change to the "M" lamp.
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[Function block

overview (1)]

The figure below shows an example of switching between the automatic control (A) and

manual control (M) by digital input (DI).

?

PVA1
CSV1 C/A
SV1
CNT1
\ 4 CAF1
AM
CAMF1 |
BSC1 Mv1 h

Function Block Overview of Operation Mode Switching by Digital Input (DI)

[Program example (1)]

The following shows the program in the above figure.

The status of the digital input (DI1) is read and stored to the C/A «» M mode change 1

flag (CAMF1).

When digital input (DI1) is "0" (OFF), the manual control (M) is entered.
When digital input (DI1) is "1" (ON), the automatic control (A) is entered.

At this time, as priority is given to digital input (DI1), the operation mode cannot be

changed by the C, A and M mode keys on the controller's front panel.

® Programming by function block programming

PV

Digital Input 1
-
0]

O1F'|MF1

A/M Status

-

002

01
3

MV

0650E .ai
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® Programming by function block programming

Program S1 S2 S3 S4 S5 Explanation
LD DI1 0/1 Reads the digital input (DI1).
ST CAMF1 oM Changes the A/M modes. (0: M, 1: A)
LD X1 X1 01
BSC1 MV 0/1 Executes the control module.
STY1 MV 01
END Ends program excution.

[Function block overview (2)]

The figure below shows an example of switching between the automatic control (A) and

manual control (M) by non-lock type digital input (DI). At this time, the A and M mode

keys on the controller's front panel are operable.

?

PV1
CsSVv1 C/IA
SVv1
CNT1
v CAF1
AM
MVA1 CAMF1
BSC1

&

Sequence

5

0651E.ai

Function Block Overview of Operation Mode Switching by Non-lock Type Digital Input (DI)
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[Program example (2)]
The following shows the program in the above figure.

® Programming by function block programming

Sub-program Main Program
b v
CAMFT uli]
NOT CCM
1 1 1

55001 MRA00T

b b b b
= | l | MMOOT |4
SR
CAMFT IFSUB®E1
2
2
R MO0
PV
b
w01
B=C1
3
MO0
-
MMOD3
K
4
MV
0652E.ai
® Programming by text programming
Program S1 S2 S3 S4 S5 Explanation
LD DI1 01 Reads the digital input (DI1).
CCD1 oM Detects change of value from 0 to 1
GIF @JUMP1 Goes to JUMP1 if there is a change
GO @JUMP2 Goes to JUMP2 if there is no change
@JUMP1 LD CAMF1 o Switches between the automatic control
NOT 1/0 (A) and manual control (M) ((A), (C)=1,
ST CAMF1 110 (M)=0)
@JUMP2 LD X1 X1 1/0
BSC1 MV1 1/0 Executes the control module.
ST Y1 MV1 1/0
END Ends program excution.
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(8) Internal cascade switching flag (OCF)

[Flag]
Flag Name Function Setting Range Default
0: Cascade Status of
OCF Internal cascade switching | Isolation of loops 1 and 2 of CSC 1: Loop 2 front panel
independent keys
[Operation]

Cascade open/close of loops 1 and 2 in cascade control.
By manipulating these flags, the lamp status of the C, A and M mode keys for loop 2 also
changes.

Cascade closed: "C" lamp it

Cascade open and CAMF1=0: "A" lamp lit

Cascade open and CAMF1=1: "M" lamp lit

(9) Primary direct flag (PRDF)

[Flag]
Flag Name Function Setting Range Default
PRDF Primary direct flag Output of loop 1 output in CSC to MV 0 Do not output 0
1: Output
[Operation]

Performing a control with the control calculation of loop 1 in the cascade control is called
the primary direct method.

This method is used when the drum level is low in the drum level control of the boiler, or
when an input error or the like occurs in the control loop of loop 2.

If the primary direct flag (PRDF) is set to ON (1) during closed loop operation, the output
value (SV2) of loop 1 is output to the operating output value (MV).

The primary direct output is enabled only in the closed loop operation (the C lamp of loop
2 is on). The primary direct output is disabled in the open loop operation (the A and M
lamps of loop 2 are on).

When the primary direct flag is set to ON (1), the output tracking function is activated to
prevent a rapid change in the operating output.
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[Function block overview]

The following shows a function block overview of the Primary direct.

PV1 Pv2

DI1

A

SET —
csvi1 CA
SV1 ©
DM1 ®
AG1
FF1 ®
0/C |«——~—1 OCF
SV2 = >()e—
DM2 (T—(D=—
AGZ 1 PRDF
FF2 © TRKF1
L_»| ONIOFF PMVF1
o é CAF1
TRK1 ——0
1 CAMF1
PMV1 |—0
AM
MV1

Function Block Overview of Primary Direct

&

0652-1E.ai
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[Program example]
The following shows the program in the above figure.

® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD DI1 01 Reads the digital input (DI1).
ST PRDF 0/1 Stores to PRDF.
LD X1 X1 0/1
LD X2 X2 X1 0/1
cso VA oA Executes the control module.
STY1 MV 01
END Ends program excution.

Nofte

The PID parameters for the normal state (non-primary direct state) and primary direct

state are different. Consider changing the PID value by using the manual setup or
preset PID function, and the like.

(10) SV analog/computer flag (CCFn)

[Flags]
Flag Name Function Setting Range Default
Selection of cascade setting signal 0: Analog
CCF1 SV1 analog/computer flag Interlocked with setting of CMOD1 parameter 1: Computer Patrarpetter
- - - setpoin
Selection of cascade setting signal 0: Analog alue
CCF2 SV2 analog/computer flag Interlocked with setting of CMOD2 parameter 1: Computer vl
(11) DDC output flag (DDCFn)
[Flags]
Flag Name Function Setting Range Default
DDCF1 DDC output 1 flag 0: -
Set by DDC command on host PC ) -
DDCF2 DDC output 2 flag 1: DDC

IM 01B08K01-02E
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6.2.3 Control Parameter Registers

Control parameter registers are extended registers that are used to set control
parameters (e.g. proportional band, integral time, and derivative time) on the user
program.
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(Loop 1)

Control Module

Default before

Data Update

Register Name Computation Execution of Ex:::tjtl;on Default
(data) BSC | BSC CSC | ssC Effective Range Program at of Control
1 2 Control Period
Module
. 0.001 to 9.999
PB1 ° - ° ® | Proportional band 1 (0.1 to 999.9%)
. 0.001 to 9.999
" ° - ° ® |Integral time 1 (1 to 9999 seconds)
L 0 to 9.999
TD1 ° - ° ® | Derivative time 1 (0 to 9999 seconds)
Non-linear control gap 0.000 to 1.000
GW1 | & | — | & | & | idth1 (0 to 100.0%)
GG1 ° _ ° ° l1\lon-I|near control gain 0.000 to 1.000
High limit alarm setpoint| -0.063 to 1.063
PH1 | & | — | & | & |i(rPVi (-6.3 to 106.3%)
PLA ° ° ° Low limit alarm setpoint -0.063 to 1.063
- for PV1 (-6.3 to 106.4%)
High-high limit alarm -0.063 to 1.063
HH1 1 & 1 — | ® | ® | etpoint for PV1 (-6.3 to 106.3%)
LL1 ° ° ° Low-low limit alarm -0.063 to 1.063
B setpoint for PV1 (-6.3 to 106.3%)
DLA ° ° ° Alarm setpoint for 0.000 to 1.063
- deviation variable 1 (0.0 to 106.3%)
Velocity alarm setpoint 0.000 to 1.063
VL1 | - | ®* | ® |forpvi (0.0 to 106.3%)
VT ° ° ° Velocity alarm time 0.001 to 9.999
- setpoint for PV1 (1 to 9999 seconds)
. 0.000 to 0.200
HYS1 ° - ° ® | Alarm hysteresis 1 (0.0 to 20.0%) ON Not updated | (Note 1)
High limit setpoint of -0.063 to 1.063
MH1 L N I I RV IV (-6.3 to 106.3%)
Low limit setpoint of -0.063 to 1.063
MLA L I I I VY (-6.3 o 106.3%)
Sample Pl sampled 0.000 to 9.999
STM1 ® - ® ® ltime 1 (0 to 9999 seconds)
Sample PI control time 0.000 to 9.999
swb1 ° - ® ® span 1 (0 to 9999 seconds)
BD1 ° Batch PID deviation 0.000 to 1.000
- - ~ | setting value 1 (0 to 100.0%)
. 0.000 to 1.000
BB1 [ - - — | Batch PID bias 1 (0 to 100.0%)
BLA ° Batch PID lock-up width 0.000 to 1.000
- - 1 (0 to 100.0%)
SFA1 ° _ ° ° §$ju5table setpoint filter 0.000 to 1.000
SFB1 ° _ ° ° g\;jjustable setpoint filter 0.000 to 1.000
-0.063 to 1.063
PMV1 ° - ° ® |Preset output 1 (Note 1) (-6.3 to 106.3%)
. 0.000 to 1.063
RB1 ° - ° ® | Reset bias 1 (0 to 106.3%)
-0.063 to 1.063
MR1 ° - ° ® | Manual reset 1 (-6.3 to 106.3%)
®: Available by read (LD) and store (ST) instructions, —: Not available

When programming by function block programming, the read (LD) instruction is the equivalent of
"wiring" to the module inputs and module parameters, and the store (ST) instruction is the equivalent
of "wiring" from module outputs.

Note 1: Parameter setpoint value
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6.2 Extended Function Registers

(Loop 2)
Control Module Default before | D3t3 Update
. . . after
Register Computation Execution of .
Name . Execution Default
(data) | BSC | BSC | o0 | g5¢ Effective Range Program at
1 2 . of Control
Control Period
Module
) 0.001 to 9.999
PB2 - [ ) ® | Proportional band 2 (0.1 to 999.9%)
' 0.001 to 9.999
TI2 - ° ° ® |Integral time 2 (1 to 9999 seconds)
T 0 to 9.999
TD2 - ° ° ® | Derivative time 2 (0 to 9999 seconds)
Non-linear control gap 0.000 to 1.000
GW2 | - | & | & | & | idth? (0 to 100.0%)
GG2 _ ° ° ° lz\lon-lmear control gain 0.000 to 1.000
High limit alarm setpoint| -0.063 to 1.063
PH2 | = | @ | & | & P2 (-6.3 to 106.3%)
Low limit alarm setpoint -0.063 to 1.063
PL2 | = | & | & | & | P2 (-6.3 to 106.4%)
High-high limit alarm -0.063 to 1.063
HH2 - | @ | & | @& | etpoint for PV2 (-6.3 to 106.3%)
Low-low limit alarm -0.063 to 1.063
LLz | - | ® | ® | ® | ctpoint for PV2 (-6.3 to 106.3%)
Alarm setpoint for 0.000 to 1.063
DL2 | - | & | ® | ® | eviation variable 2 (0.0 to 106.3%)
Velocity alarm setpoint 0.000 to 1.063
Viz | - | e | e e P2 (0.0 to 106.3%)
Velocity alarm time 0.001 to 9.999
VT2 B ° ° ° setpoint for PV2 (1 to 9999 seconds)
. 0.00 to 0.200
HYS2 - ° ° ® | Alarm hysteresis 2 (0.0 to 20.0%) ON Not updated | (Note 1)
High limit setpoint of -0.063 to 1.063
MHZ | -] & | & | = T2 (-6.3 to 106.3%)
Low limit setpoint of -0.063 to 1.063
ML2 - e e = Tue (-6.3 to 106.3%)
Sample Pl sampled 0.000 to 9.999
STM2 B ° ° ® |time2 (0 to 9999 seconds)
Sample PI control time 0.000 to 9.999
Swbz - ® ° ° span 2 (0 to 9999 seconds)
BD2 B _ _ _ | Batch PID deviation 0.000 to 1.000
setting value 2 (0 to 100.0%)
. 0.000 to 1.000
BB2 - - - — | Batch PID bias 2 (0 to 100.0%)
BL2 B : B _ | Batch PID lock-up width 0.000 to 1.000
2 (0 to 100.0%)
SFA2 _ ° ° ° quJUStable setpoint filter 0.000 to 1.000
SFB2 B ° ° ° ggjustable setpoint filter 0.000 to 1.000
-0.063 to 1.063
PMV2 — [} ) ® | Preset output 2 (-6.3 to 106.3%)
. 0.000 to 1.063
RB2 - ° ° ® |Reset bias 2 (0 to 106.3%)
-0.063 to 1.063
MR2 - ° ° ® | Manual reset 2 (-6.3 to 106.3%)
®: Available by read (LD) and store (ST) instructions, —: Not available

When programming by function block programming, the read (LD) instruction is the equivalent of
"wiring" to the module inputs and module parameters, and the store (ST) instruction is the equivalent
of "wiring" from module outputs.

Note 1: Parameter setpoint value
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6.2 Extended Function Registers

Bumpless computation
Generally, non-continuous changes (bumps) occur when the proportional band is

changed during execution of PID control. On the YS1700, however, the control operation
formula has been designed to prevent bumps from occurring. For this reason, there is no
need to devise measures for output bumps.

6.2.4 Self-tuning (STC) Registers

[Related registers]

Register Explanation Setting Range Default
STCSW STC stop flag 0: Not stopped, 1: Stopped
STCM1 STC mode designation 1 flag *1)
STCM2 STC mode designation 2 flag
STCLP STC loop flag 0: Loop 1, 1: Loop 2
STCOD On-demand designation flag 0: OFF, 1: ON

*1:  These registers function on the loop selected at "STCLP".

STCM1 | STCM2 STC Mode Explanation
0 0 OFF Function is OFF.
1 0 DISP Only displays self-tuning.
0 1 ON Executes self-tuning and updates PID.
1 1 ATSTUP Executes self-tuning (startup).
[Operation]

The user program Available to read and write to all these registers.

When making changes to the registers from the user program, use the store (ST)

instruction.

» Self-tuning function: "Chapter 7 Self-tuning Functions" in YS1500 Indicating Controller/YS1700
Programmable Indicating Controller User's Manual (CD-ROM)
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6.2 Extended Function Registers

6.2.5 Preset PID Switch Registers

[Related registers]

Register Explanation Setting Range Default
PPID1 Settings are made on loop 1.
-8.000 to 8.000 (Note) -8.000
PPID2 Settings are made on loop 2.

=]

[[] BE00EEE

Fuel

¢

Note: When the numerical value is a negative value, the current setpoint is maintained.

[Operation]

With preset PID (PPIDn), a maximum of eight sets of PID parameters predefined in the
YSS1000 Setting Software for YS1000 Series or by operating the keys on the YS1700
can be set in the user program.

The table below shows operation when preset PID (PPIDn) is set.

Relationship between Preset PID (PPIDn) and PID Parameters

Setpoint Value for
registers (n=1, 2)

Operation (n=1, 2)

-8.000 < PPIDn < 0.000

No operation is performed. (The current setpoint value is maintained.)

0.000 = PPIDn < 0.100

The values of PPB1, PTI1, and PTD1 are set to PBn, TIn, TDn,

respectively.

0.100 < PPIDn < 0.200

The values of PPB2, PTI2, and PTD2 are set to PBn, TIn, TDn,

respectively.

0.200 < PPIDn < 0.300

The values of PPB3, PTI3, and PTD3 are set to PBn, TIn, TDn,

respectively.

0.300 < PPIDn < 0.400

The values of PPB4, PTI4, and PTD4 are set to PBn, TIn, TDn,

respectively.

0.400 = PPIDn < 0.500

The values of PPB5, PTI5, and PTD5 are set to PBn, TIn, TDn,

respectively.

0.500 < PPIDn < 0.600

The values of PPB6, PTI6, and PTD6 are set to PBn, TIn, TDn,

respectively.

0.600 < PPIDn < 0.700

The values of PPB7, PTI7, and PTD7 are set to PBn, TIn, TDn,

respectively.

0.700 < PPIDn = 8.000

The values of PPB8, PTI8, and PTD8 are set to PBn, TIn, TDn,

respectively.

For example, when preset PID (PPID1) is 0.250, PPB3, PTI3, and PTD3 are set to PB1,
TI1, and TD1, respectively.

[Function block overview]
The following shows an example of changing the PID parameters by temperature and a

function block overview.

T
(0]
o)
T
|:| 3 Temperature
2
3
[0]
=
=
S
3 temp1
Q
©

A

PPID1
(PPB2,PTI2,PTD2)

v
A
Y

v (PPB1,PTI1,PTD1)

Changing PID Parameters by Temperature

Time
0653E.ai
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6.2 Extended Function Registers

[Program example]

The above figure displays a program of using temp1 as the reference temperature, and
using PPB1, PTI1, and PTD1 for PPID1 when the temperature is lower than temp1, and
using PPB2, PTI2, and PTD2 for PPID2 for PPID1 when the temperature is higher than

temp1.

® Programming by text programming

Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 Reads the input value (X1).
LD K1 K1 X1 Sets the ratio value (temp1).
e o
LD P1 P1 P1=0.050
ST PPID1 Sets the PID parameters.
GO @JUMP2 Go to @JUMP2.
@JUMP1 LD P2 P2 P2=0.150
ST PPID1 Sets the PID parameters.
@JUMP2 LD X1 X1
BSC1 MV1 Executes the control module.
STY1 MV1
END Ends program execution.
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6.2 Extended Function Registers

6.2.6 System Flag Registers

The system flag register indicates the system alarm status. The contents of these

registers can be read by the program but not written to.

i Signal
gy Function £ Explanation Default
(flag) 0 1
|OP Inbut overrange Normal Error |1 or more of X1 to X8 overrange _
P 9 occurring | (-6.3% or less or 106.3% or more)
00P Current output open Normal Error Current output of analog output 1 (Y1) and analog _
occurring | output 3 (Y3) released
CAL Computation overflow Normal Error Computation result exceeds +8.000. -
occurring
I0PX01 | X1 input overrange Normal Error -
occurring
IOPX02 | X2 input overrange Normal Error -
occurring
IOPX03 | X3 input overrange Normal Error -
occurring
I0PX04 | X4 input overrange Normal Erro_r . -
occurring | Only inputs used by the user program are targeted.
Unused inputs are always "0".
IOPX05 | X5 input overrange Normal Erro_r ( P y ) -
oceurring
IOPX06 | X6 input overrange Normal Error —
occurring
IOPX07 | X7 input overrange Normal Erro'r -
occurring
IOPX08 | X8 input overrange Normal Erro.r -
occurring
OOPY01 | Y1 current output open Normal Erro.r Release of output current of analog output 1 -
occurring
OOPY03 | Y3 current output open Normal OCEL:,?;’ng Release of output current of analog output 3 -
COMSO01 Host system communication Normal Erro_r A hardwgre-_based error occurred during _
hardware error occurring | communications.
COMS02 Host system communication Normal Error A softwan.'e-b.ased error occurred during _
software error occurring | communications.
CF1 Peer-to-peer communication Normal Error Represents normal/error of the received data from _
reception timeout flag the YS1700 machine No.1.
CF2 Peer-to-peer communication Normal Error Represents normal/error of the received data from _
reception timeout flag the YS1700 machine No.2.
CF3 Peer-to-peer communication Normal Error Represents normal/error of the received data from B
reception timeout flag the YS1700 machine No.3.
CF4 Peer-to-peer communication Normal Error Represents normal/error of the received data from _
reception timeout flag the YS1700 machine No.4.
N Error occurs when the corresponding CF1 to CF4
Peer-to-peer communication data o .
E_PTOP error Normal Error | of the peer-to-peer communications registers used -
in the user program is in error.
E_PROG | User program error Normal Error Error pccurs by the END instruction not included, _
machine number out of range, or an RTN error.
E_DATA |YSS1000 writing not completed Normal Error E;:i;f; (t:gsrs when writing from YSS1000 is not -
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6.2 Extended Function Registers

6.2.7 Operation Display Control Registers (Z Registers)

Any of the Operation Display can be switched to by the user program. This way, you can
know which Operation Display is currently displayed.
To switch the display, use register Z01, and to detect the display screen, use register

Z02.

Registers for Display Screen Control

Register Name Setting Range Function Default
201 Operation Display control register |-800.0 to 800.0% Switches the display screen 0.0% (Note 1)
202 Operation Display status register |-800.0 to 800.0% Detects the display screen OFF

Specifications of Operation Display Control Register Z01

Setpoint Value (Note 2)

Display Switching Operation (Note 3)

Z01 < 50.0%

OFF (Display of the current display screen is
maintained.)

50.0% < Z01 < 150.0%

The LOOP 1 Display is displayed.

150.0% < Z01 < 250.0%

The LOOP 2 Display is displayed.

250.0% = Z01 < 350.0%

The TREND 1 Display is displayed.

350.0% = Z01 < 450.0%

The TREND 2 Display is displayed.

450.0% < Z01 < 550.0%

The ALARM Display is displayed.

550.0% < Z01 < 650.0%

The DUAL 1 Display is displayed.

650.0% = Z01 < 750.0%

The DUAL 2 Display is displayed.

750.0% = Z01 < 850.0%

OFF (Display of the current display screen is
maintained.)

850.0% < Z01 < 950.0%

The METER 1 Display is displayed.

950.0% = Z01 < 1050.0%

The METER 2 Display is displayed.

1050.0% =< Z01 < 1100.0%

The TREND 3 Display is displayed.

Specifications of Operation Display

Status Register 202

Display Z02 Indication Value (Note 2)
LOOP 1 Display 100.0%
LOOP 2 Display 200.0%
TREND 1 Display 300.0%
TREND 2 Display 400.0%
ALARM Display 500.0%
DUAL 1 Display 600.0%
DUAL 2 Display 700.0%
METER 1 Display 900.0%
METER 2 Display 1000.0%
TREND 3 Display 1100.0%

Other than above

Less than -700.0%

Note 1: Register Z01 is initialized at each screen refresh period (always at 200 msec intervals
unrelated to the control period).

Note 2: When reading or writing to registers Z01 and Z02, try to use the values preset to the K
register in the YSS1000 Setting Software for YS1000 Series. Otherwise (for example, when
using the value set to the P register), a deviation of within £0.1% may occur. For example,
the value "50.0%" in the table above becomes a value between 49.9% and 50.1%, and the
value "100.0%" becomes a value between 99.9% and 100.1%.

Note 3: When the hide designation for a display specified by the setting made to register Z01 is OFF
(parameter for displaying the CONFIG1 Operation Display), the display does not switch to

that display.
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Chapter 7 Operations and Application of Computing Module (Instructions)

7.1

List of Computing Module (Instruction)

This chapter explains operation of the computing modules and their applications.

. | New Prog1r-aer)|(1tming Function Block Programming
Category Instruction Dynamic |,
*) . Number | Number of
Instruction | Symbol of Inputs | Parameters Remarks
Read LD (reg) These instructions are not provided in function block
Store ST (reg) programming_ .
0 STE og) | e e e e
End END "Chapter 3 User Program Creation Guide.")
Addition + + 2 0 ADDITION
Subtraction - - 2 0 SUBTRACTION
Multiplication * * 2 0 MULTIPLICATION
Division / / 2 0 DIVISION
Ratio O |RATIO RATIO 1 3
Square root extraction SQT SQT 1 0
Square root extraction with
v:riable low cutoff SQTE SQTE ! !
Absolute value ABS ABS 1 0
High selector HSL HSL 2 0
Low selector LSL LSL 2 0
High Limiter HLM HLM 1 1
Low Limiter LLM LLM 1 1
Scaling O |SCAL SCAL 1 3
Normalization O |NORM NORM 1 3
Natural logarithm O |LN LN 1 0
Common logarithm O |LOG LOG 1 0
Exponential O |EXP EXP 1 0
Power O |PWR PWR 1 1
Temperature compensation (°C) O | TCMP1 TCMP1 2 1
Basic Temperature compensation (°F) O | TCMP2 TCMP2 2 1
Computations | Temperature compensation (K) O |TCMP3 TCMP3 2 1
Pressure compensation (MPa) O |PCMP1 PCMP1 2 1
Pressure compensation (kgflcm?) O |PCMP2 PCMP2 2 1
Pressure compensation (psi) O |(PCMP3 PCMP3 2 1
Conversion from DI to BCD O |DIBCD DIBCD 0 2
Conversion from BCD to DO O |DpoBCD DOBCD 1 2 gﬁiﬂfl to module
Conversion from DI to Binary O |DIBIN DIBIN 0 2
Conversion from Binary to DO O |DOBIN DOBIN 1 2 gﬁ;‘;‘f' to module
Maximum of 2 values O [MAX2 MAX2 2 0
Maximum of 3 values O [MAX3 MAX3 3 0
Maximum of 4 values O |MAX4 MAX4 4 0
Minimum of 2 values O | MIN2 MIN2 2 0
Minimum of 3 values O |[MIN3 MIN3 3 0
Minimum of 4 values O | MIN4 MIN4 4 0
Average of 2 values O | AVE2 AVE2 2 0
Average of 3 values O |AVE3 AVE3 3 0
Average of 4 values O |AVE4 AVE4 4 0
Increment O |INC INC 1 0
Decrement O |DEC DEC 1 0

*: O "New" refers to instructions newly added onto YS1700 and not YS170.
For details on the Read (LD), Store (ST), Store with "Enable switch" (STE), and the End (END) instructions, see "Chapter 12 List of
Text Program Instructions."
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7.1 List of Computing Module (Instruction)

Text

Function Block Programming

Programmin
Category Instruction Dynamic wa e e
() . Number | Number of
Instruction | Symbol Remarks
of Inputs | Parameters
10-segment linearizer function 2 FXn FXn 1 0
Inverse conversion of . 2 o |lIExn IFXn 1 0
10-segment linearizer function
Arbltrary segment linearizer 2 GXn GXn 1 0
function
Inverse co.nver.smn of ar@trary 2 o liexn IGXn 1 0
segment linearizer function
First order lag (second) 8 LAGm LAGm 1 1
First order lag (minute) 8 O |LAGMm LAGMm 1 1
Derivative (second) 2 LEDm LEDm 1 1
Derivative (minute) 2 O |[LEDMm LEDMm 1 1
Dead time (second) 3 DEDm DEDm 1 1
Dead time (minute) 3 O | DEDMm DEDMm 1 1
Velocity computation (second) 3 VELm VELm 1 1
Velocity computation (minute) 3 O |VELMm VELMm 1 1
Velocity limiter 6 VLMm VLMm 1 2
Moving average computation 3 MAVm MAVm 1 1
(second)
Mqvmg average computation 3 o |MAVMm MAVMm 1 1
(minute)
0 to 1 change detection 8 CCDm CCDm 1 0
0 to 1 change detection 8 O |UEDGm UEDGm 1 0
1 to 0 change detection 8 O |DEDGm DEDGm 1 0
Dynamic [ cpange detection 8 o |EDGEm EDGEm 1 0
Operations
Timer (second) 8 ¢ |TIMm TIMm 1 0
Timer (minute) 8 O | TIMMm TIMMm 1 0
Time out (second) 8 O |TUPm TUPmM 1 1
Time out (minute) 8 O | TUPMm TUPMm 1 1
Use PGMm_A
PGMm_A 1 2 -
Program setter (second) 2 PGMm PGMm_B 0 0 and PGMm_B .
together as a pair.
Use PGMMm_A
. PGMMm_A 1 2 -
Program setter (minute) 2 O | PGMMm PGMMm B 0 and PGMMm_B.
- together as a pair.
Pulse input counter 8 4 |PICm PICm 1 1
Totalizer pulse output 2 CPOm CPOm 1 1 Special to module
output
High limit alarm 8 HALm HALm 1
Low limit alarm 8 ¢ |LALm LALm 1
Square r_oot extracho_n (Low 8 SQAm SQAm 1 1
cutoff point or less: Linear)
Square rgot extrac.tlon (Low 8 o |saBm SQBm 1 1
cutoff point or less: Zero)
RS flip-flop 8 O |RSFFm RSFFm 2 0
Hold timer (second) 8 O |HTIMm HTIMm 1 1
Hold timer (minute) 8 O |HTIMMm HTIMMm 1 1
Previous input variable 8 O |DELAYm DELAYm 1 0
Hold 8 O |[HOLDm HOLDm 1 1

*O: "New" refers to instructions newly added onto YS1700 and not YS170.

@ : Four of these instructions were used on the YS170. The number used on the YS1700 has been increased to eight.
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7.1 List of Computing Module (Instruction)

flex . Function Block Programming
) . | New Programming
Category Instruction Dynamic |,
(*) . Number | Number of
Instruction Symbol Remarks
of Inputs | Parameters
AND AND AND 2 0
OR OR OR 2 0
NOT NOT NOT 1 0
Logic  TE,clusive OR EOR EOR 2 0
Computations
Multi-input AND O |MAND MAND 4 0
Multi-input OR O |MOR MOR 4 0
Multi-input exclusive OR O [MEOR MEOR 4 0
Comparison CMP CMP 2 0
Signal switching SW SW 2 1
2, Greater or equal O |GE GE 2 0
>, Greater than O |GT GT 2 0
<, Less or equal O |LE LE 2 0
<, Less than O |[LT LT 2 0
In range O |INRNG INRNG 3 0
Out of range O |OUTRNG OUTRNG 3 0
Multi input signals switching A O | None MSWA 4 1
Multi input signals switching B O |[None MSwWB 4 4
Selection from four inputs and
conversion to a numerical O |[None BITSEL 4 0
value
Jump GO @slabel None - -
Condition name>
Judgments Conditional jump GIF @<label None - -
name>
GOSUB@s<sub- .
Jump to the sub-program program name> SUB@n(*1) 4 0
Conditional jump to the sub- GIFSUB@<sub- [IFSUB@n 4 1
program program name> | (*1)
Condition comparison jump to o | None (ETSUB@n 4 2
the sub-program (*1)
Jump to the sub-program (for None S*SUB@n 4 0
nesting) (*2)
Conditional jump to the sub- IFSSUB@n
program None (*2) 4 1
(for nesting)
Condition comparison jump to o |None (;::TSSUB@n 4 2
the sub-program (for nesting) (*2)
Sub-program startup SUB@<sub- None - -
program name>
Sub-program termination RTN None - -
Register S register change CHG None - -
Moves S register rotation ROT None - -
Basic control BSC1, BSC2 BSC1, BSC2 1 0
Control
) Cascade control CcsC CSsC 0
Functions
Selector control SsC SSC 0
Storage register terminal - - - Register 1 0
Other name
Storage register terminal with ) ) ) Register 1 1
enable switch name

* O: "New" refers to instructions newly added onto YS1700 and not YS170.

*1: n=1to 200, *2: n=201 to 256
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7.1 List of Computing Module (Instruction)

+
Category Basic computations
Name of . Computation
Computation Addition Instruction Symbol *
Explanation of Operation
[Operation Formula]
Function block programming: Addition result (J) = Value to be added (A) + value to add (B)

Text programming: S1 after computation = S2 + S1

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.

The computation is limited to the computation effective range.

Restriction on
Number Used None Overflow Yes
Function Block Programming
Computin . (Example) X1 P1
M Z I g Symbol Explanation X1: Analog input 1
odule P1: Variable register 1
A B
A | Value to be added
Input +
B |Valueto add
J
Output J A+B
0701E.ai

Text Programming
(Example) Analog input 1 and variable register 1 are added.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD P1 P1 X1 a b c Reads the variable register 1.
+ X1+P1 a b c c Addition result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

Category Basic computations

Name of Subtraction Computation |
Computation Instruction Symbol

Explanation of Operation

[Operation Formula]
Function block programming: Subtraction result (J) = Value to be subtracted (A) - value to subtract (B)
Text programming: S1 after computation = S2 - S1

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computin (Example) X1 P1
M Z I g Symbol Explanation X1: Analog input 1
odule P1: Variable register 1
A B
A Value to be
subtracted

Input —

B | Value to subtract

%
Output J |AB

0702E ai

Text Programming

(Example) Variable register 1 is subtracted from analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD P1 P1 X1 a b [ Reads the variable register 1.
- X1-P1 a b c c Subtraction result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

Category Basic computations
Name of TS Computation |,
Computation Multiplication Instruction Symbol

Explanation of Operation

[Operation Formula]
Function block programming: Multiplication result (J) = Value to be multiplied (A) x value to multiply (B)
Text programming: S1 after computation = S2 x S1

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computin . (Example) X1 P1
M Z I J Symbol Explanation X1: Analog input 1
odule P1: Variable register 1
A B
A Value to be
multiplied
Input *
B | Value to multiply

f
Output J |AxB

Text Programming

(Example) Variable register 1 is multiplied by analog input 1.

0703E.ai

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD P1 P1 X1 a b c Reads the variable register 1.
* X1xP1 a b c c Multiplication result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

/
Category Basic computations
Name of Division Computation
Computation Instruction Symbol

Explanation of Operation

[Operation Formula]
Function block programming: Division result (J) = Value to be divided (A) + value to divide (B)
Text programming: S1 after computation = S2 + S1

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computin . (Example) X1 P1
Mor:jule ° Symbol Explanation X1: Analog input 1
P1: Variable register 1

A | Value to be divided

Input /
B | Value to divide

f
Output J |AsB

0704E .ai

Text Programming

(Example) Analog input 1 is divided by variable register 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD P1 P1 X1 a b c Reads the variable register 1.
/ X1+P1 a b c c Division result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

RATIO
Category Basic computations
Name of . Computation
Computation Ratio Instruction Symbol RATIO

Explanation of Operation

[Operation Formula]
Function block programming: Ratio computation result (J) = (A+E) x F+G
Text programming: S1 after computation = (S4+S3) x S2+S1

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing Symbol|  Explanation X1 (Example)
Module X1: Analog input 1
K1: Constant register 1
A |Input value A ] K2: Constant register 2
K3: Constant register 3
E |Coefficient 1 E K1
Input and
Parameters - RATI O F K2
F |Coefficient 2 G K3
J
G | Coefficient 3
Output Value J (A+E)xF+G 0705E.ai

Text Programming

(Example) The ratio is set to analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD K1 K1 X1 a b c Reads the constant register 1.
LD K2 K2 K1 X1 a b Reads the constant register 2.
LD K3 K3 K2 K1 X1 a Reads the constant register 3.
RATIO (X1+K1)xK2+K3 a a a a Result of ratio computation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SQT

Category Basic computations

Square root extraction

Computation

Name of Computation
Instruction Symbol

SQT

Explanation of Operation

The SQT instruction takes the input value (A or S1) to be

"0" without it being cut at the low cutoff setpoint when it is <

0.01. There is no hysteresis at the low cutoff setpoint. Output

When input value (A or S1) is 2 0.01: N,
Function block programming: VA is output (J).

Text programming: ¥S1 is output (S1 after computation).

Computing data is a 4-byte floating point number.

Output=0

\

Input
(81

0

Low cutoff setpoint=fixed at 0.01

1

0706E.ai

Restriction on

Number Used None Overflow

No

Function Block Programming

c (Example)
omputing ) ) ot
Module Symbol Explanation
Input A |Inputvalue
Output J VA

X1

:

[A]

SQT

+

0707E.ai

Text Programming

(Example) Square root computation is performed on analog input 1.

Text Program S1 S2 S3 S4 S5

Explanation

LD X1 X1 a b c d

SQT VX1 a b c d

Reads the analog input 1.

Result of square root extraction
after low cutoff processing

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

SQTE
Category Basic computations
Name of Square root extraction with variable Computation SQTE
Computation |low cutoff Instruction Symbol
Explanation of Operation
The SQTE instruction takes the low cutoff setpoint (E or
S1) to be "0" when it is < 0. There is no hysteresis at the Output
low cutoff setpoint. (S1) SQTE
When the input value (A or S2) < low cutoff setpoint (E or 1
S1), the input value is output.
When the input value (A or S2) > low cutoff setpoint (E or
S1), VA or ¥S2 is output (J or S1 after computation)
Computing data is a 4-byte floating point number. /
I/
l/
III
/ i Low cutoff setpoint Ir;p;ut
L (81) (52)
0 1
™ Output=input

0708E.ai

Restriction on
Number Used None Overflow No
Function Block Programming
: X1 (Example)
CoMmzutImg Symbol Explanation X1: Analog input 1
=Gl P1: Variable register 1
A

A |Input value

Input and SQTE E<_P1 When setting 10%

Parameters on scale 0 to 1 of
E |Low cutoff setpoint low cutoff setpoint,

J set "0.1"
J |[VAlowercutby E I

Text Programming

(Example) Square root computation with low cutoff is performed on analog input 1.

Output

0709E.ai

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD P1 P1 X1 a b c Reads the low cutoff point.
sate | | e | b | o | o | Moo

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

7-10 IM 01B08K01-02E



7.1 List of Computing Module (Instruction)

ABS

Category Basic computations

Name of
Computation

Absolute value

Computation
Instruction Symbol

ABS

Explanation of Operation

Computing data is a 4-byte floating point number.

The ABS instruction outputs (J or S1 after computation) the absolute value of the input value (A or S1).

Restriction on
Number Used None Overflow No
Function Block Programming
P1 (Example)
Computing . P1: Variable register 1
Module Symbol Explanation
A
Input A |Input value ABS
J
Output J | Absolute value of A
0710E.ai

Text Programming

(Example) Absolute value of variable register 1 is output.

Text Program S1 S2 S3 S4 S5 Explanation
LD P1 P1 a b c d Reads the variable register 1.
ABS |P1] a b c d Absolute value

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

HSL
Category Basic computations
Name of . Computation
Computation High selector Instruction Symbol HSL

Explanation of Operation

The HSL instruction outputs the following:

Computing data is a 4-byte floating point number.

When input value 2 (B or S1) > input value 1 (A or S2), input value 2 (B or S1) is output (J or S1 after computation).
When input value 2 (B or S1) < input value 1 (A or S2), input value 1 (A or S2) is output (J or S1 after computation).
(The values of registers S3 to S5 are pushed up.)

Restriction on
Number Used None Overflow No
Function Block Programming
Computin . (Example) X1 X2
M Z | 9 Symbol Explanation X1: Analog input 1
odule X2: Analog input 2
A B
A |Inputvalue 1
Input HSL
B |Inputvalue 2
J
Larger value of A I
Output
P J and B 0711E.ai

Text Programming

(Example) Analog input 1 and analog input 2 are compared, and the larger of the two values is selected.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
HSL When X2>X1, X2 a b c c Compares the values of X1 and
When X2<X1, X1 X2, and takes the larger value.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

7-12
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7.1 List of Computing Module (Instruction)

LSL
Category Basic computations
Name of Computation
Computation Low selector Instruction Symbol LSL

Explanation of Operation

The LSL instruction outputs the following:

Computing data is a 4-byte floating point number.

When input value 2 (B or S1) > input value 1 (A or S2), input value 1 (A or S2) is output (J or S1 after computation).
When input value 2 (B or S1) < input value 1 (A or S2), input value 2 (B or S1) is output (J or S1 after computation).
(The values of registers S3 to S5 are pushed up.)

Restriction on

and B

Number Used None Overflow No
Function Block Programming
H (Example) X1 X2
Co“nmzutlmg Symbol Explanation X1: Analog input 1
odule X2: Analog input 2
A B
A |Inputvalue 1
Input LSL
B |Inputvalue 2
J
Output J Smaller value of A I

0712E.ai

Text Programming

(Example) Analog input 1 and analog input 2 are compared, and the smaller of the two values is selected.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LSL When X2>X1, X1 a b c . Compares the values of X1 and
When X2<X, X2 X2, and takes the smaller value.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

HLM
Category Basic computations
Name of . - Computation
Computation High Limiter Instruction Symbol HLM

Explanation of Operation

computation).

computation).

The HLM instruction outputs the following:

(The values of registers S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

When the high limit setpoint (E or S1) > input value (A or S2), input value (A or S2) is output (J or S1 after

When the high limit setpoint (E or S1) < input value (A or S2), high limit setpoint (E or S1) is output (J or S1 after

Restriction on

or less

Number Used None Overflow No
Function Block Programming
Computin . (Example) X1
MoZule ° Symbol Explanation X1: Analog input 1
K1: Constant register 1
A
A |Inputvalue
Input and HLM | E |e—xt1
Parameters
E |High limit setpoint
J
Output J Value limited to E I

0713E.ai

Text Programming

(Example) The High Limiter is applied to analog input 1.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD K1 K1 X1 a b ¢ | Reads the high limit setpoint.
When K1>X1, X1 .
HLM When K1<X1, K1 a b c c Computation result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LLM
Category Basic computations
Name of - Computation
Computation Low Limiter Instruction Symbol LLM

Explanation of Operation

computation).

computation).

The LLM instruction outputs the following:

(The values of registers S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

When the low limit setpoint (E or S1) > input value (A or S2), low limit setpoint (E or S1) is output (J or S1 after

When the low limit setpoint (E or S1) < input value (A or S2), input value (A or S2) is output (J or S1 after

Restriction on

or more

Number Used | °"® Overflow No
Function Block Programming
Computin . (Example) X1
Mor:iule g Symbol Explanation X1: Analog input 1
K1: Constant register 1
A
A |Input value
Input and LLM E’<—K1
Parameters
E |Low limit setpoint
J
Output J Value limited to E I

0716E.ai

Text Programming

(Example) The Low Limiter is applied to analog input 1.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD K1 K1 X1 a b c Reads the low limit setpoint.
When K1>X1, K1 .
LLM When K1<X1. X1 a b c c Computation result

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SCAL

Category Basic computations
Name of Scalin Computation
Computation 9 Instruction Symbol

Explanation of Operation

SCAL

[Operation Formula]
Scaled value (J or S1 after computation) = {input value (A or S4) x (100% value of scale (E or S3) - 0% value of
scale (F or S2))+ 0% value of scale (F or S2)}/10"
(n=Decimal point position (0 to 4))
(S5 is pushed up three places.)
The decimal point position (S1) is handled as follows:
When S1 <05, 0
When 0.5<S1 <1.5, 1
When 1.5<81 <25, 2
When 2.5<81 <3.5, 3
When 3.5<81 <45, 4
When 4.5 < S1 ,
The decimal point position (S1) is rounded off.
Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.
After input values are scaled by the scaling (SCAL) instruction, return to the original scale (0 to 1) by the
normalization (NORM) instruction before executing the control module (BSC1, BSC2, CSC, SSC).

o

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing Symbol Explanation (Example) X1
Module X1: Analog input 1
K1: Constant register 1
A |Input value K2: Constant register 2 A |
K3: Constant register 3
E |[100% scale value E K1
Input
Pgrpaum:tlcis SCAL F K2
F |0% scale value G K3
J
G | Decimal point position
Output J Scaled value 0717E ai
Text Programming
(Example) Analog input 1 is scaled.
Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD K1 K1 X1 a b c Reads the 100% scale value.
LD K2 K2 K1 X1 a b Reads the 0% scale value.
LD K3 K3 K2 K1 X1 a Reads the decimal point position.
{Input value x (100% value of scale
SCAL (X1 x (K_1 I|532) a a a a - 0% value of scale) + 0% value of
+K2)+10 K3
scale}/10

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

NORM
Category Basic computations
Name of o Computation
Computation Normalization Instruction Symbol NORM

Explanation of Operation

[Operation Formula]
Normalized value (J or S1 after computation) = {(input value x 10") (A or S4) - 0% value of scale (F or S2)} + {100%
value of scale (E or S3) - 0% value of scale (F or S2)}
(n=Decimal point position (0 to 4))
(S5 is pushed up three places.)
The decimal point position (S1) is handled as follows:
When S1 <05, 0
When 0.5<S1 <1.5, 1
When 1.5<81 <25, 2
When 2.5<81 <3.5, 3
When 3.5<81 <45, 4
When 4.5 < S1 ,
The decimal point position (S1) is rounded off.
Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.
After input values are scaled by the scaling (SCAL) instruction, return to the original scale (0 to 1) by the
normalization (NORM) instruction before executing the control module (BSC1, BSC2, CSC, SSC).

o

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing Symbol Explanation (Example) T1
Module T1: Temporary memory register 1
K1: Constant register 1
A |Inputvalue K2: Constant register 2 A |
K3: Constant register 3
Inout and E 100% scale value E K1
Parpameters N O RM F K2
F | 0% scale value G K3
J
G | Decimal point position
Output J | Normalized value 0718E.3i
Text Programming
(Example) Temporary memory register 1 is normalized.
Text Program S1 S2 | S3 | S4 | S5 Explanation
LD T1 ™ a b c d |Reads the temporary memory register 1.
LD K1 K1 T1 a b c Reads the 100% scale value.
LD K2 K2 K1 ™ a b Reads the 0% scale value.
LD K3 K3 K2 K1 T a Reads the decimal point position.
K3y _ No
((T1 x 103 — K2)+ {(Inp.ut value x 10"°) - 0% value of
NORM a a a a | scale} + (100% value of scale-0% value
(K1-K2)
of scale)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LN

Category Basic computations

Name of

Computation Natural logarithm

Computation
Instruction Symbol

LN

Explanation of Operation

[Operation Formula]
Function block programming:
Output(J) = loge(A)
Text programming:
S1 after computation = loge(S1)

The LN instruction calculates the natural
logarithm taking the input value (A or S1)
before computation as the exponential.
Computing data is a 4-byte floating point
number.

The "computing overflow" error occurs when
the input value (A or S1) < 0 or when the
computation has exceeded the computation
effective range.

When a computing overflow occurs, output
remains at either J or S1.

[ Output (S1)

LN

1.5

2 25

3Input (§1)3 5

0719E.ai

Restriction on

Number Used None

Overflow

Yes

Function Block Programming

Computing

Module Symbol Explanation

Input A |Input value

Natural logarithm

Output J of A

(Example)
T1: Temporary memory register 1

T1

A

LN

+

0720E.ai

Text Programming

(Example) The natural logarithm is calculated with temporary memory register 1 taken as the exponential.

Text Program S1 S2 S3 sS4 S5 Explanation
LD T1 T a b c d Reads the temporary memory register 1.
LN loge (T1) a b c d Natural logarithm

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LOG

Category Basic computations

Name of

Computation | COmmon logarithm

Computation
Instruction Symbol

LOG

Explanation of Operation

[Operation Formula]
Function block programming:
Output(J) = log1o(A)
Text programming:
S1 after computation = log10(S1)

The LOG instruction calculates the common
logarithm taking the input value (A or S1)
before computation as the exponential.
Computing data is a 4-byte floating point
number.

The "computing overflow" error occurs when
the input value (A or S1) < 0 or when the
computation has exceeded the computation
effective range.

When a computing overflow occurs, output
remains at either J or S1.

'
w
T

....
N 5 & A

[Output (S1)

LOG

// Input (S1)

—

1 1.5 2 25 3 3.5

0721E.ai

Restriction on

Number Used None

Overflow

Yes

Function Block Programming

Computing

Module S

Explanation

Input Input value

Common logarithm

Output J of A

(Example)

T1: Temporary memory register 1

T1

A

LOG

+

0722E ai

Text Programming

(Example) The common logarithm is calculated with temporary memory register 1 taken as the exponential.

Text Program S1 S2 S3 sS4 S5 Explanation
LD T1 T a b c d Reads the temporary memory register 1.
LOG log1o (T1) a b c d Common logarithm

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

EXP
Category Basic computations
Name of . Computation
Computation Exponential Instruction Symbol EXP
Explanation of Operation
[Operation Formula]
Function block programming:
Output (J) = e* 160+
Text programming: [ Output (ST)
S1 after computation = eS' 140
120t
Computing data is a 4-byte floating point »
number. 1°°f
The "computing overflow" error occurs 80+
when the computation has exceeded the ol
computation effective range. I
The computation is limited to the computation 40+
effective range. 20l
[ Input (S1)
-2 -1 i) 1 2 3 4 5 6
20 -
Restriction on
Number Used None Overflow Yes
Function Block Programming
. (Example) T1
Computing Symbol Explanation T1: Temporary memory register 1
Module
A
Input A |Inputvalue EXP
J
Output J |etothe power of A
0724E.ai

Text Programming

(Example) The logarithm of temporary memory register 1 is calculated.

Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T a b c d Reads the temporary memory register 1.
EXP el a b c d e to the power of T1

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PWR
Category Basic computations
Name of Computation
Computation Power Instruction Symbol PWR
Explanation of Operation
[Operation Formula]
Function block programming: Output (J) = AF
Text programming: S1 after computation = S251
(After computation, S3 to S5 are pushed up.)
A computing overflow occurs in the following instances:
The base (A or S2) = 0.0 and exponential (E or S1) is < 0.0.
The base < 0.0 and the exponential is not an integer value.
The computation has exceeded the computation effective range.
When a computing overflow occurs, output (J or S1 after computation) becomes 0.0.
Computing data is a 4-byte floating point number.
Restriction on
Number Used None Overflow Yes
Function Block Programming
Computin . (Example) T1
puting Symbol Explanation T1: Temporary memory register 1
Module K1- )
: Constant register 1
A
A |Base
Input and PWR E’<—K1
Parameters
E |Exponential

f
Output J |Ato the power of E

0725E .ai

Text Programming

(Example) Temporary memory register 1 undergoes multiplication by the power of constant register 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T1 a b c d Reads the base.
LD K1 K1 T a b c Reads the exponential.
PWR TIK a b c c T1 to the power of K1

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TCMP1
Category Basic computations
Name of C Computation
Computation Temperature compensation (°C) Instruction Symbol TCMP1

Explanation of Operation

<Before computation>

Reference temperature (°C) (E or S1)
Temperature (°C) (B or S2)

Flow (A or S3)

[Operation Formula]
Function block programming: Output (J) = Flow (A) x (reference temperature (E) + 273.15) + (temperature (B)
+273.15)
Text programming: S1 after computation = Flow (S3) x (reference temperature (S1) + 273.15) +
(temperature (S2) + 273.15)
(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing . X1 X2 (Example)
Module Symbol Explanation X1 Flow

X2: Temperature (°C)
K1: Reference temperature (°C)

A |Flow A B

Input and B |Temperature (°C) TCMP1 | E |e—xi1

Parameters
E Reference temperature (°C) \Tl
Flow x (reference temperature +
Output J 273.15) + (temperature + 273.15) 0726E 21
Text Programming

(Example) Analog input 1 (flow) undergoes temperature compensation.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 a b ¢ | Reads the temperature (X2).

Reads the reference
temperature (K1).
X1x(K1+273.15)+ a b b b Flow after temperature
(X2+273.15) compensation (°C)
» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

LD K1 K1 X2 X1 a b

TCMP1
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7.1 List of Computing Module (Instruction)

TCMP2

Category Basic computations

Name of
Computation

Temperature compensation (°F)

Computation
Instruction Symbol

TCMP2

Explanation of Operation

<Before computation>

Reference temperature (°F) (E or S1)
Temperature (°F) (B or S2)

Flow (A or S3)

[Operation Formula]

Function block programming:

Text programming:

((temperature (B) -32) + 1.8 + 273.15)

S1 after computation = Flow (S3) x ((reference temperature (S1) -32) + 1.8 +
273.15) + ((temperature (S2) -32) + 1.8 + 273.15))

(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.

The computation is limited to the computation effective range.

Output (J) = Flow (A) x ((reference temperature (E) -32) + 1.8 + 273.15) +

Restriction on
Number Used None Overflow Yes
Function Block Programming
Computing . X1 X2 (Example)
Module Symbol Explanation X1: Flow
X2: Temperature (°F)
A Flow A B K1: Reference temperature (°F)
Input and R
Parameters B | Temperature (°F) TC M P2 E<—K1
E Reference temperature (°F) J
Flow x ((reference temperature -
Output J [32)+1.8+273.15) + ((temperature
-32)+ 1.8 + 273.15)) Or2rE Al

Text Programming

(Example) Analog input 1 (flow) undergoes temperature compensation.

Text Program S1 S2(S3|S4 | S5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 a b ¢ | Reads the temperature (X2)
i g @ |xt| o | o | e e
we | Xesszsio | |y o o | fordt e

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TCMP3

Category Basic computations
Name of Temperature compensation (K) Computation
Computation P P Instruction Symbol

Explanation of Operation

TCMP3

<Before computation>
Reference temperature (K) (E or S1)
Temperature (K) (B or S2)
Flow (A or S3)

[Operation Formula]
Function block programming: Output (J) = Flow (A) x reference temperature (E) + temperature (B)
Text programming: S1 after computation = Flow (S3) x reference temperature (S1) + temperature
(S2)
(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

COMIT;Z::':Q Symbol Explanation X1 X2 g(ETaFTo?/Le)
X2: Temperature (K)
A |[Flow A B K1: Reference temperature (K)
Input and B | Temperature (K
Parameters P (K) TC M P3 E<—K1
E Reference
temperature (K) J
Flow x reference
Output J [temperature +
temperature 0728E.ai

Text Programming

(Example) Analog input 1 (flow) undergoes temperature compensation.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 a b c Reads the temperature (X2).
LD K1 K1 X2 X1 a b Reads the reference temperature (K1).
TCMP3 X1xK1+X2 a b b b |Flow after temperature compensation (K)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PCMP1

Category Basic computations

Name of Computation

Computation Pressure compensation (MPa) Instruction Symbol PCMP1

Explanation of Operation

<Before computation>
Reference pressure (MPa) (E or S1)
Pressure (MPa) (B or S2)
Flow (A or S3)

[Operation Formula]
Function block programming: Output (J) = Flow (A) x (pressure (B) + 0.101325) + (reference pressure (E) +
0.101325)
Text programming: S1 after computation = Flow (S3) x (pressure (S2) + 0.101325) + (reference
pressure (S1) + 0.101325)
(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing . X1 X2 (Example)
Module Symbol Explanation X1 Flow
X2: Pressure (MPa)
A Flow A B K1: (}iﬂegtzr)ence Pressure
Input and
Parameters B |Pressure (MPa) PCMP1 E e«
E Reference pressure (MPa) J
Flow x (pressure + 0.101325) +
Output J (reference pressure + 0.101325) 0729€ ai

Text Programming

(Example) Analog input 1 (flow) undergoes pressure compensation.

Text Program S1 S2|S3|S4 | S5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 a b c Reads the pressure (X2).
LD K1 K1 X2 | X1 a b | Reads the reference pressure (K1).
X1%(X2 +0.101325)+ Flow after pressure compensation
PCMP1 (K1 +0.101325) a b b b (MPa)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PCMP2
Category Basic computations
Name of . 2 Computation
Computation Pressure compensation (kgf/cm<) Instruction Symbol PCMP2

Explanation of Operation

<Before computation>
Reference pressure (kgf/cm?) (E or S1)
Pressure (kgf/cm?) (B or S2)
Flow (A or S3)

[Operation Formula]
Function block programming: Output (J) = Flow (A) x (pressure (B) + 1.03323) = (reference pressure (E) +
1.03323)
Text programming: S1 after computation = Flow (S3) x (pressure (S2) + 1.03323) + (reference
pressure (S1) + 1.03323)
(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing . X1 X2 (Example)
Module Symbol Explanation X1: Flow
X2: Pressure (kgf/cm?)
A Flow A B K1: (Ilig;ﬁ;'fng)ce Pressure
Input and 2
Parameters B | Pressure (kgf/lcm?) PC M P2 34_"1
E Reference pressure (kgf/cm?) J
Flow x (pressure + 1.03323) +
Output J (reference pressure + 1.03323) 0730E ai

Text Programming

(Example) Analog input 1 (flow) undergoes pressure compensation.

Text Program S1 S2 | S3|S4 | S5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 a b ¢ |Reads the pressure (X2).
LD K1 K1 x2 | x1 | a | b Re?)‘r’esst:fr;e(f;:e).”ce
PCMP2 X1x(X2+1.03323)+(K1+1.03323) | a | b | b | b Flow after pressure

compensation (kgf/cm?)
» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PCMP3

Category Basic computations

Name of Computation

Computation Pressure compensation (psi) Instruction Symbol PCMP3

Explanation of Operation

<Before computation>
Reference pressure (psi=Pound per square inch) (E or S1)
Pressure (psi) (B or S2)
Flow (A or S3)

[Operation Formula]
Function block programming: Output (J) = Flow (A) x (pressure (B) + 14.6959) + (reference pressure (E) +
14.6959)
Text programming: S1 after computation = Flow (S3) x (pressure (S2) + 14.6959) + (reference
pressure (S1) + 14.6959)
(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Restriction on

Number Used None Overflow Yes

Function Block Programming

Computing . X1 X2 (Example)
Module Symbol Explanation X1: Flow
X2: Pressure (psi)
A Flow A B :(p1s:i)Reference Pressure
Input and .
Parameters B |Pressure (psi) PCMP3 E Je—ki
E Reference pressure (psi) J
Flow x (pressure + 14.6959) +
Output J (reference pressure + 14.6959) 0731E ai

Text Programming

(Example) Analog input 1 (flow) undergoes pressure compensation.

Text Program S1 S2(S3(S4|S5H5 Explanation
LD X1 X1 a b c d Reads the flow (X1).
LD X2 X2 X1 | a b c Reads the pressure (X2).
LD K1 K1 X2 | X1]| a b | Reads the reference pressure (K1).
PCMP3 X1x(X2+14.6959)+(K1+14.6959) | a | b | b | b Efn"q"paeiz;sgis(ssgs

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DIBCD
Category Basic computations
Name of | 5 ersion from DI to BCD Computation | gepy
Computation Instruction Symbol

Explanation of Operation

The DIBCD instruction reads the status of the number of DI points specified by the number of bits (F or S1) taking
the DI specified by start DI number (E or S2) as the LSB, and outputs the result (J or S1 after computation) after
converting the integer value converted to BCD as a floating number. (S3 to S5 are pushed up.)

0.5 < start DI number (E or S2) < 10.5, 0.5 < number of bits (F or S1) < 11.5 - (E or S2). Numbers past the decimal
point are rounded to the nearest integer. Numbers outside of this range are not converted to BCD and "-1.0" is
output as the result.

Numeric values are handled as follows. The first four numeric values from the DI specified by start DI number (E or
S2) are the 1's digit, the next four are the 10's digit, and so forth.

When number of bits (F or S1) is not a multiple of four, the insufficient bits are handled as "0".

When the read DI status is not a BCD code, "-1.0" is output (J or S1) as the result.

Digital 1/0 1 to 6 are handled as "0" when they are set as DO or are the DI7 to DI10 of the basic type (without
expandable 1/0).

Computing data is a 4-byte floating point number.
For example, when S2=1 and S1=10, DI1 to 4 are the 1's digit, DI5 to 8 are the 10's digit, and DI9 and 10 are taken

to be the upper two bits and are handled as the 100's digit. In other words, the values that can be converted using
all of DI1 to 10 are 0.0 to 399.0.

Restriction on

Number Used None Overflow No

Function Block Programming

Computin
P 9 Symbol Explanation (Example)
Module K1: Constant register 1
E Start DI number K2: Constant register 2
Parameters

F | Number of bits El::m
DIBCD [~ K2

The status of the number of DI

points specified by F is read
- o J
taking the DI specified by E as
Output J the LSB, and the value obtained
by conversion to BCD is turned
into a floating number.

Text Programming

(Example) The status of the specified digital input is read.

0732E.ai

Text Program S1 S2(S3(S4|S5 Explanation
LD K1 K1 a b c d Reads the start DI No.
LD K2 K2 K1 a b ¢ | Reads the number of bits.

The DI status of the number of points
specified by K2 is read taking the DI
DIBCD specified by K1 as the LSB, and the a b c c
value obtained by conversion from BCD
is turned into a floating number.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

Performs conversion from
BCD.
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7.1 List of Computing Module (Instruction)

DOBCD
Category Basic computations
Name of 1o ersion from BCD to DO Computation | papcp
Computation Instruction Symbol

Explanation of Operation

The DOBCD instruction converts the converted value (A or S3) to BCD, and outputs the results the four numerical
values from DO specified by start DO number (E or S2) as the 1's digit, the next four numerical values as the 10's
digit, and so forth. When conversion is performed successfully, the converted value (A or S3) is output (J or S1 after
computation). (S4 and S5 are pushed up two places.)

0.5 < start DO number (E or S2) < 10.5, 0.5 < number of bits (F or S1) < 11.5 - (E or S2), 0.0 < converted value (A or
S3) <N ("N" is a value determined by F or S1, and is 399.5 when number of bits (F or S1) = 10). Numbers past the
decimal point are rounded to the nearest integer. Numbers outside of this range are not output to DOn, and "-1.0" is
output (J or S1).

Digital /0 1 to 6 are not output when they are set as DI or are the DO7 to DO10 of the basic type (without
expandable 1/0).

Computing data is a 4-byte floating point number.

Restriction on

Number Used None Overflow No

Function Block Programming

Computing
Module

(Example) T1

Symbol SR T1: Temporary memory register 1

K1: Constant register 1

A Converted value K2: Constant register 2 A

Input and El::m
Parameters E |Start DO number DOBCD F K2

F | Number of bits \TIJ

Output J [Value of A

0733E.ai

Text Programming
(Example) BCD is output to the specified digital output.

Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T1 a b c d Reads the value to be converted.
LD K1 K1 T1 a b c Reads the start DO number.
LD K2 K2 K1 T1 a b Reads the number of bits.
DOBCD T1 a b b b Converted value

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DIBIN

Category Basic computations

Name of Conversion from DI to Bina Computation
Computation Y Instruction Symbol

Explanation of Operation

DIBIN

The DIBIN instruction reads the status of the number of DI points specified by the number of bits (F or S1) taking
the DI specified by start DI number (E or S2) as the LSB, and outputs the result (J or S1 after computation) after
converting the integer value converted to binary as a floating number. (S3 to S5 are pushed up.)

0.5 < start DI number (E or S2) < 10.5, 0.5 < number of bits (F or S1) < 11.5 - (E or S2). Numbers past the decimal
point are rounded to the nearest integer.

Numbers outside of this range are not converted to binary, and "-1.0" is output (J or S1).

The number of DI points specified by number of bits (F or S1) is converted to binary taking the DI specified by start
DI number (E or S2) as the LSB.

Digital /0 1 to 6 are handled as "0" when they are terminals set as DO or are the DI7 to DI10 of the basic type (without
expandable 1/0).

For example, when S2=1 and S1=10, the values that can be converted using all DI1 to DI10 are 0.0 to 1023.0.

Computing data is a 4-byte floating point number.

Restriction on

Number Used None Overflow No

Function Block Programming

Computing .
Module Symbol Explanation (Example)
K1: Constant register 1
E |Start DI number K2: Constant register 2

Parameters
F Number of bits DIBIN E:E;

The status of the number of DI

points specified by F is read ;
Output J taking the DI specified by E as \Tl

the LSB, and the value obtained
by conversion to binary is 0734E.ai
turned into a floating number.

Text Programming

(Example) The specified digital input is converted to binary.

Text Program S1 S2(S3(S4|S5 Explanation
LD K1 K1 a b c d Reads the start DI No.
LD K2 K2 K1 a b ¢ | Reads the number of bits.

The DI status of the number of points
specified by K2 is read taking the DI
DIBIN specified by K1 as the LSB, and the a b ¢ c
value obtained by conversion to binary
is turned into a floating number.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

Performs conversion to
binary.
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7.1 List of Computing Module (Instruction)

DOBIN
Category Basic computations
Name of . : Computation
Computation Conversion from Binary to DO Instruction Symbol DOBIN

Explanation of Operation

The DOBIN instruction outputs the status of each bit after conversion of converted value (A or S3) to binary to
number of bits (F or S1) from DO specified by start DO number (E or S2).
When conversion is performed successfully, the converted value (A or S3) is output (J or S1 after computation). (S4
and S5 are pushed up two places.)

0.5 < start DO number (E or S2) < 10.5, 0.5 < number of bits (F or S1) < 11.5 - (E or S2), 0.0 < (A or S3 (converted
value)) < (2 to the power of F or S1) - 0.5. Numbers past the decimal point are rounded to the nearest integer.

Numbers outside of this range are not output to DOn, and "-1.0" is output (J or S1).
Digital /0 1 to 6 are not output when they are set as DI or are the DO7 to DO10 of the basic type (without

expandable 1/0).

For example, when E=0 and F=10 (DO1 to DO10 all are used), the range of A or S3 is 0.0 to 1023.0.

Computing data is a 4-byte floating point number.

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) T1
Module Symbol Explanation T1: Temporary memory register 1
K1: Constant register 1
A Converted value K2: Constant register 2 ,Tl
E K1
Input and El::
Parameters Start DO number DO B | N F K2
Number of bits \TIJ
Output Value of A R

Text Programming

(Example) Binary is converted to digital output.

Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T1 a b c d Reads the value to be converted.
LD K1 K1 T1 a b c Reads the start DO number.
LD K2 K2 K1 T1 a b Reads the number of bits.
DOBIN T1 a b b b Converted value

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MAX2
Category Basic computations
Name O.f Maximum of 2 values Com'putatlon MAX2
Computation Instruction Symbol

Explanation of Operation

or S1).

(S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

The MAX2 instruction outputs (J or S1 after computation) the larger value of input value 1 (A or S2) and input value 2 (B

Restriction on
Number Used None Overflow No
Function Block Programming
C ti . (Example) X1 X2
oMmzu Ilng Symbol Explanation X1: Analog input 1
odule X2: Analog input 2
A B
A |Inputvalue 1
Input MAX2
B |Inputvalue 2
J
Maximum value of I
Output J Aand B 0736E ai

Text Programming

(Example) The larger value of analog input 1 and analog input 2 is selected.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
MAX2 X1 (when X1>X2) a b c c Maximum of 2 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MAX3
Category Basic computations
Name O.f Maximum of 3 values Com'putatlon MAX3
Computation Instruction Symbol

Explanation of Operation

s1).

(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.

X3 instruction outputs (J or S1 after computation) the largest value of input values 1 (A or S3) to input value 3 (C or

Restriction on

AtoC

Number Used | °"® Overflow No
Function Block Programming
Computing . (Example) X1 X2 X3
Module Symbol Explanation XA: Analog input 1
X2: Analog input 2
A |Input value 1 X3: Analog input 3 lAlB[c|
Input B |Inputvalue 2 MAX3

C |Inputvalue 3 \TIJ

Output J Maximum value of

0737E.ai

Text Programming

(Example) The largest value of analog input 1 to analog input 3 is selected.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
MAX3 X1 (when X1>X2>X3) a b b b Maximum of 3 values

» Operation of S register before and after execution of instruction:

"Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MAX4
Category Basic computations
Name O.f Maximum of 4 values Com'putatlon MAX4
Computation Instruction Symbol

Explanation of Operation

4 (D or S1).

(S5 is pushed up three places.)

Computing data is a 4-byte floating point number.

The MAX4 instruction outputs (J or S1 after computation) the largest value of input values 1 (A or S4) to input value

Restriction on
Number Used None Overflow
Function Block Programming
Computing o 01| Explanation (Example) X2 X3 x4
Module X1: Analog input 1
X2: Analog input 2
Input value 1 X3: Analog input 3 B c oD
X4: Analog input 4
B |Inputvalue 2
Input MAX4
C |Inputvalue 3
J
D |Inputvalue 4
Maxi | f
Output J Af())(llgnum value o 0738E.ai

Text Programming

(Example) The largest value of analog input 1 to analog input 4 is selected.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
LD X4 X4 X3 X2 X1 a Reads the analog input 4.
MAX4 X1 (when X1>X2>X3>X4) a a a a Maximum of 4 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MIN2
Category Basic computations
Name O.f Minimum of 2 values Com'putatlon MIN2
Computation Instruction Symbol

Explanation of Operation

The MIN2 instruction outputs (J or S1 after computation) the smaller value of input value 1 (A or S2) and input value

2 (B or S1).

(S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

Restriction on
Number Used None Overflow No
Function Block Programming
Computin . (Example) X1 X2
M Z | 9 Symbol Explanation X1: Analog input 1
odule X2: Analog input 2
A B
Input value 1
Input MINZ2
Input value 2
J
Minimum value of I
Output Aand B 0739E.ai

Text Programming

(Example) The smaller value of analog input 1 and analog input 2 is selected.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
MIN2 X1 (when X1<X2) a b c c Minimum of 2 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MIN3
Category Basic computations
Name O.f Minimum of 3 values Com'putatlon MIN3
Computation Instruction Symbol

Explanation of Operation

3 (CorS1).

(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.

The MINS instruction outputs (J or S1 after computation) the smallest value of input values 1 (A or S3) to input value

Restriction on
Number Used | °"® Overflow No
Function Block Programming
Computing . (Example) X1 X2 X3
Module Symbol Explanation XA: Analog input 1
X2: Analog input 2
A |Input value 1 X3: Analog input 3 Al B ] c|
Input B |Inputvalue 2 MIN3
C |Inputvalue 3 \TIJ
Minimum value of
Output J AtoC 0740E ai

Text Programming

(Example) The smallest value of analog input 1 to analog input 3 is selected.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
MIN3 X1 (when X1<X2<X3) a b b b Minimum of 3 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MIN4
Category Basic computations
Name O.f Minimum of 4 values Com'putatlon MIN4
Computation Instruction Symbol

Explanation of Operation

4 (D or S1).

(S5 is pushed up three places.)

Computing data is a 4-byte floating point number.

The MIN4 instruction outputs (J or S1 after computation) the smallest value of input values 1 (A or S4) to input value

Restriction on
Number Used None Overflow
Function Block Programming
Computing o 01|  Explanation (Example) X2 X3 x4
Module X1: Analog input 1
X2: Analog input 2
A |Inputvalue 1 X3: Analog input 3 B c oD
X4: Analog input 4
B |Input value 2
Input M I N4
C |Inputvalue 3
J
D |Inputvalue 4
Mini I f
Output J A Itrc])msum value o 0741E ai

Text Programming

(Example) The smallest value of analog input 1 to analog input 4 is selected.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
LD X4 X4 X3 X2 X1 a Reads the analog input 4.
MIN4 X1 (when X1<X2<X3<X4) a a a a Minimum of 4 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

AVE2
Category Basic computations
Name of Computation
Computation Average of 2 values Instruction Symbol AVE2

Explanation of Operation

value 2 (B or S1).
(S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

The AVE2 instruction outputs (J or S1 after computation) the average value of input value 1 (A or S2) and input

Restriction on
Number Used None Overflow Yes
Function Block Programming
Computing . (Example) X1 X2
Module Symbol Explanation X1: Analog input 1
X2: Analog input 2
A |Input value 1 A B
Input
B |Inputvalue 2 AVE2
J
Output J (A+B)+2
0743E.ai

Text Programming

(Example) The average value of analog input 1 and analog input 2 is calculated.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
AVE2 (X1+X2)+2 a b c c Average of 2 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

AVE3
Category Basic computations
Name of Computation
Computation Average of 3 values Instruction Symbol AVE3

Explanation of Operation

or S1).

(S4 and S5 are pushed up two places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

The AVES instruction outputs (J or S1 after computation) the average value of input value 1 (A or S3) to input value 3 (C

Restriction on

Number Used None Overflow Yes
Function Block Programming
Computing . (Example) X1 X2 X3
Module Symbol Explanation XA: Analog input 1
X2: Analog input 2
A |Input value 1 X3: Analog input 3 lAlB[c|
Input B |Inputvalue 2 AVE3

C |Inputvalue 3 \TIJ

Output J (A+B+C)+3 0744E.ai

Text Programming

(Example) The average value of analog input 1 to analog input 3 is calculated.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b [ Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
AVE3 (X1+X2+X3)+3 a b b b Average of 3 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

AVE4
Category Basic computations
Name of Computation
Computation Average of 4 values Instruction Symbol AVE4

Explanation of Operation

or S1).

(S5 is pushed up three places.)

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

The AVEA4 instruction outputs (J or S1 after computation) the average value of input value 1 (A or S4) to input value 4 (D

Restriction on
Number Used None Overflow Yes
Function Block Programming
Computing | o | Explanation (Example) X1 X2 X3 X4
Module X1: Analog input 1
X2: Analog input 2
A |Inputvalue 1 X3: Analog input 3 AT B C D
X4: Analog input 4
B |Inputvalue 2
Input AVE4
C |Inputvalue 3
J
D |Inputvalue 4
Output J (A+B+C+D)+4 0745E.ai

Text Programming

(Example) The average value of analog input 1 to analog input 4 is calculated.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads the analog input 1.
LD X2 X2 X1 a b c Reads the analog input 2.
LD X3 X3 X2 X1 a b Reads the analog input 3.
LD X4 X4 X3 X2 X1 a Reads the analog input 4.
AVE4 (X1+X2+X3+X4)+4 a a a a Average of 4 values

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

7-40

IM 01B08K01-02E



7.1 List of Computing Module (Instruction)

INC
Category Basic computations
Name of Computation
Computation Increment Instruction Symbol INC
Explanation of Operation
The INC instruction adds "1.0" to the input value (A or S1) and outputs (J or S1 after computation) the result.
(S2 to S5 remain as they are.)
Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.
Restriction on
Number Used None Overflow Yes
Function Block Programming
Computing : (Example) T
Module e SR T1: Temporary memory register 1
A
Input A Input value
J
Output J A+1.0
0746E.ai
Text Programming
(Example) "1" is added to the temporary memory register.
Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T a b c d Reads the temporary memory register 1.
INC T1+1.0 a b c d Increments the variable.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E

7-41

(suononuysuj) ajnpopy Bundwo) jo uonesddy pue suonesadQ H



7.1 List of Computing Module (Instruction)

DEC

Category Basic computations

Name of
Computation

Decrement

Computation
Instruction Symbol

DEC

Explanation of Operation

The DEC instruction subtracts "1.0" from the input value (A or S1) and outputs (J or S1 after computation) the result.

(S2 to S5 remain as they are.)

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.

The computation is limited to the computation effective range.

Restriction on
Number Used None Overflow Yes
Function Block Programming
Computing . (Example) T1
Module s Explanation T1: Temporary memory register 1
A
Input A |Input value
J
Output J [A-1.0
0747E.ai

Text Programming

(Example) "1" is subtracted from the temporary memory register.

Text Program S1 S2 S3 S4 S5 Explanation
LD T1 T a b c d Reads the temporary memory register 1.
DEC T1-1.0 a b c d Decrements the variable

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

FX1, FX2
Category Dynamic operations
Name O.f 10-segment linearizer function Com'putatlon FX1, FX2
Computation Instruction Symbol
Explanation of Operation
Input of 10-segment linearizer function is the input of 10
equal segments.
Set outputs to 101 to 111 of FX TABLE (in the case of FX1) 10 Output Example of FX1
and to 201 to 211 of FX TABLE (in the case of FX2) in the ' 111 _
FX Table Setting Display or YSS1000 Setting Software for 110 10 | )
YS1000 Series. equal segmen’s
The setting range is 0 to 1 (0 to 100%).
Input is limited at 1.063 (106.3%) and -0.063 (-6.3%). Settable
When input is 1 (100%) or more, handling is the same as 0.9 range
(90%) to 1 (100%) as indicated by the line extension. 0to1 104
When input is smaller than 0, handling is the same as 0 (0%)
to 0.1 (10%) as indicated by the line extension. 103——-—
Conversion is 2-point linear interpolation. 101302 e !
Multiple instructions can be used in the same control . : | Input
H ) 1 !
period. 0 0 02 1.0 1.063
-0.063 0.1 03 0.9
Computing data is a 4-byte floating point number. 0748E.ai
Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1
Module Symbol Explanation X1: Analog input 1 ¢
A
Input A |Inputvalue FX1
J
Input value after linear
Output J interpolation
0749E.ai
Text Programming
(Example) Linear interpolation is performed on analog input 1 in accordance with table FX1.
Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
FX1 Input.value aftgr linear a b c d Linear interpolation
interpolation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

IFX1, IFX2
Category Dynamic operations
Name of Inverse conversion of 10-segment Computation
: . . ; ; IFX1, IFX2
Computation |linearizer function Instruction Symbol

Explanation of Operation

Set inputs in the FX Table Setting Display or YSS1000 Setting Software for YS1000 Series.

The divisions set in 101 to 111 (in the case of IFX1) and in 201 to 211 (in the case of IFX2) are used.

101 to 111 (201 to 211) are set in ascending order or descending order for use.

Input is limited by the value set at 101 (201) and 111 (211). At this time, outputs are 0% and 100%.

The value obtained after linear interpolation is output at the division point found by a 2-part search.

In other words, calculation is performed at the division point that was found even when 101 to 111 (201 to 211) are
not in the ascending order or descending order.

Conversion is 2-point linear interpolation.

Multiple instructions can be used in the same control period.

Computing data is a 4-byte floating point number.

Restriction on

Number Used None Overflow No

Function Block Programming

Computin . (Example) X1
MoZuIe d Symbol Explanation X1: Analog input 1
A
Input A |Input value

IFX1

J
Input value after linear
Output J interpolation

Text Programming

(Example) Linear interpolation is performed on analog input 1 in accordance with table IFX1.
Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.

0750E.ai

li . . .
IFX1 Input.value aftgr inear a b c d Linear interpolation
interpolation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

GX1, GX2
Category Dynamic operations
Name of . . . . Computation
Computation Arbitrary segment linearizer function Instruction Symbol GX1, GX2

Explanation of Operation

GX2 TABLE).

GX2.

Computing data is a 4-byte floating point number.

The setting range is -0.25 (-25.0%) to 1.25 (125.0%).
Input is limited at 101 (GXI101) and 111 (GXI111) in the case
of GX1, and at 201 (GXI201) and 211 (GXI211) in the case of

Set the arbitrary segment linearizer function in the GX Table
Setting Display (in the case of GX1, INPUT1: 101 to 111 and
OUTPUT1: 101 to 111, and in the case of GX2, INPUT2: 201
to 211 and OUTPUT2: 201 to 211), or the YSS1000 Setting
Software for YS1000 Series (in the case of GX1, GXI101 to
GXI1111 and GXO101 to GXO111 of GX1 TABLE, and in the
case of GX2, GXI201 to GXI211 and GX0201 to GX0O211 of

When input is 101 (GXI101) or less, output 101 (GXO101) is
output, and when input is 111 (GXI111) or more, output 111
(GXO111) is output. The same applies to GX2.
Conversion is 2-point linear interpolation.
Multiple instructions can be used in the same control period.

Output Example of GX1
11
110
Settable
range
-0.25t0 1.25
101 Input
101 102 11 1
025 103 110 1.5

Settable range
-0.25t0 1.25

0751E.ai

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1
Module Symbol Explanation X1: Analog input 1
A
Input A |Input value GX1
%
Input value after linear
Output J interpolation
0752E.ai

Text Programming

(Example) Linear interpolation is performed on analog input 1 in accordance with table GX1.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
GX1 Input.value aftgr linear a b c d Linear interpolation
interpolation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

IGX1, IGX2
Category Dynamic operations
Name of Inverse conversion of arbitrary Computation
: . : : ; IGX1, IGX2
Computation |segment linearizer function Instruction Symbol

Explanation of Operation

The divisions set in the GX Table Setting Display (in the case of IGX1, OUTPUT1: 101 to 111, and in the case of
IGX2, OUTPUT2: 201 to 211) or YSS1000 Setting Software for YS1000 Series (in the case of GX1, GXO101 to
GX0O111 of GX1 TABLE and in the case of GX2, GX0201 to GX0211 of GX2 TABLE) for use as the inputs.
Outputs are the values set in the GX Table Setting Display (in the case of IGX1, INPUT1: 101 to 111, and in the
case of IGX2, INPUT2: 201 to 211) or YSS1000 Setting Software for YS1000 Series (in the case of GX1, GXI101 to
GXI111 of GX1 TABLE and in the case of GX2, GXI201 to GXI211 of GX2 TABLE).

Input is limited at OUTPUT1: 101 (GXO101) and 111 (GXO111) in the case of IGX1, and at OUTPUT2: 201 (GX0201)
and 211 (GX0211) in the case of IGX2.

When input is 101 (GXI101) or less, output 101 (GXO101) is output, and when input is 111 (GXI111) or more, output
111 (GXO111) is output. The same applies to IGX2.

The value obtained after linear interpolation is output at the division point found by a 2-part search. In other words,
calculation is performed at the division point that was found even when outputs 101 (GX0O101) to 111 (GXO111) and
201 (GX0201) to 211(GX0211) are not in the ascending order or descending order.

Conversion is 2-point linear interpolation.

Multiple instructions can be used in the same control period.

Computing data is a 4-byte floating point number.

Restriction on

Number Used None Overflow No

Function Block Programming

Computin . (Example) X1
MoZuIe d Symbol Explanation X1: Analog input 1
A
Input A |Input value

1GX1

J
Input value after linear
Output J interpolation

Text Programming

(Example) Linear interpolation is performed on analog input 1 in accordance with table IGX1.
Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.

0753E.ai

IGX1 Input.value aftgr linear a b c d Linear interpolation
interpolation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LAGm (m=1to 8)

Category Dynamic operations
Name of : Computation
Computation First order lag (second) Instruction Symbol

Explanation of Operation

LAGm (m=1 to 8)

Time constants 0 to 1 correspond to 0 to 100 seconds, and

can be set up to 800 seconds. (SgtrpSu:) Input (A or S2)
The LAGm instruction is a dynamic operation. Only one 1 beeoo _[____ __________________
instruction can be used for each machine number.
Output=At/(At + T) x (this time - previous) + previous LAGm
where, 0.632 7
At: control period i
T: time constant (E or S1) i
This time: input value this time (A or S2) !
Previous: previous output value i
Time constants are not initialized even if they are changed. i Time
At a cold start and when the time constant is 0, the 0 —Time |
previous value buffer is initialized by the input value this CO”Sta”?|

T1
time, and the input value this time is output. ()

The previous value is backed up at a hot start.

Computing data is a 4-byte floating point number.

Note: The LAGm and LAGMm with the same machine number cannot be used simultaneously.
(Example) The LAG1 and LAGM1 cannot be used simultaneously.

0754E ai

Restriction on One each of LAG1 to LAGS to be executed
Number Used | during one control period

Function Block Programming

Computin . (Example)
Mo:ule J Symbol Explanation X1: Analog input 1 X1

:

A |Input value A
Input and )
Parameters LAG 1 Ed— P1 variable

Overflow No

Time constant register
" (second) Time constant
J
Output J A after f|r§t order lag
computation

0755E .ai

Text Programming

(Example) First order lag computation (second) is performed on analog input 1.

(suononuysuj) ajnpopy Bundwo) jo uonesddy pue suonesadQ H

Text Program S1 S2(S3|S4|S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Reads time constant (second).
ot Input value after first order lag computation
LAGT (1-e ' )X1| @ b ¢ ¢ AT/(AT+T) x (this time - previous) + previous

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LAGMm (m=1 to 8)

Category Dynamic operations

Name of First order lag (minute) Computation
Computation 9 Instruction Symbol

Explanation of Operation

LAGMm (m=1 to 8)

Time constants 0 to 1 correspond to 0 to 100 minutes, and can be set up to 800 minutes.
For the explanation of operation, refer to the explanation for the LAGm (m=1 to 8) instruction.

Note: The LAGMm and LAGm with the same machine number cannot be used simultaneously.
(Example) The LAG1 and LAGM1 cannot be used simultaneously.

Restriction on | One each of LAGM1 to LAGMS to be Overflow No
Number Used | executed during one control period
Function Block Programming
Computing - (Example) X1
Module Symbol Explanation X1: Analog input 1

P1: Variable register 1
A
A |Inputvalue

Input and

Parameters LAG M 1 34_ P1 variable

register
E | Time constant (minute)

Time constant
f
Output J A after first order lag

computation

0757E.ai

Text Programming

(Example) First order lag computation (minute) is performed on analog input 1.

Text Program S1 S2|S3|S4 | S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Reads time constant (minute).
LAGM1 (1-e’# wx1| a b c c Input value after first order lag computation

AT/(AT+T) % (this time - previous) + previous
» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LED1, LED2
Category Dynamic operations
Name of o Computation
Computation Derivative (second) Instruction Symbol LED1, LED2
Explanation of Operation
Output
The LED1/LED2 instruction is a dynamic operation. Only (E zfpsu”
one instruction can be used for each machine number.
Time constants 0 to 1 correspond to 0 to 100 seconds, and 2
can be set up to 800 seconds.
This instruction is executed by incomplete derivative Input (A or S2)
computation. TR R G e e ——
Output = this time - result of first order lag = this time -
At/(At + T) x (this time - previous) + previous
where, 0 _
At: control period A
T: time constant (E or S1) / - First order lag LEDm
This time: input value this time (A or S2)
Previous: previous output value iy
Time constants are not initialized even if they are changed. 0762E i

At a cold start and when the time constant is 0, the previous value buffer is initialized by the input value this time,
and the "0" is output.

Output is "0" if there is no change in the input.

The previous value is backed up at a hot start.

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.
Note: The LED and LEDM with the same machine number cannot be used simultaneously.
(Example) The LED1 and LEDM1 cannot be used simultaneously.

Restriction on One each of LED1 and LED2 to be

Number Used | executed during one control period Overflow Yes

Function Block Programming

(Example) X1
Symbol Explanation X1: Analog input 1
P1: Variable register 1

Computing
Module

A

A |Inputvalue

Input and LED1 E<_P1

Parameters
E | Time constant (second)

J
Input value after
Output J incomplete derivative

computation of A

0763E.ai

Text Programming

(Example) Derivative computation (second) is performed on analog input 1.

Text Program S1 S2|S3|S4|S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Reads time constant (second).
L Input value after incomplete derivative computation
LED1 e Pleaxt| @ b ¢ ¢ (input value this time) - (first order lag result)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LEDM

1, LEDM2

Category Dynamic operations

Name of Computation

Computation |22V (minute) Instruction Symbol | -EPM1. LEDM2

Explanation of Operation

Time constants 0 to 1 correspond to 0 to 100 minutes, and can be set up to 800 minutes.
For the explanation of operation, refer to the explanation for the LED1 and LED2 instructions.

Note: The LEDM and LED with the same machine number cannot be used simultaneously.
(Example) The LED1 and LEDM1 cannot be used simultaneously.

Restriction on One each of LEDM1 and LEDM2 to be

i . rfl Yo
Number Used | executed during one control period Overflow es

Function Block Programming

Computing . (Example) X1
Module Symbol Explanation X1: Analog input 1
P1: Variable register 1

A |Inputvalue
Input and

Parameters LEDM1

E |Time constant (minute)

J
Input value after
OQutput J incomplete derivative

computation of A

0765E.ai

Text Programming

(Example) Derivative computation (minute) is performed on analog input 1.

Text Program S1 S2|1S3(S4 | S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Reads time constant (minute).
L Input value after incomplete derivative computation
LEDM1 e PleaXt| @ b ¢ ¢ (input value this time) - (first order lag result)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DEDm (m=1to 3)

Category Dynamic operations

Name of Computation

Computation | %29 e (second) Instruction Symbol | D=0 (M=1t0 3)

Explanation of Operation

The DEDm instruction is a dynamic operation. Only one instruction can be used for each machine number.

Dead time 0 to 1 correspond to 0 to 1000 seconds, and can be set up to 8000 seconds.

The DEDm instruction stores data for each sample time to 20 buffers, and shifts the data successively to output it.
The sample period is "setting time/20." When a short time is set, all 20 buffers are not used.

When a long time is set, the data is not shifted at each control period.

At control periods when data is not shifted, the output values are interpolated.

When the power is turned ON (i.e. at a cold start), the buffers are initialized by the initial input value. Buffers are not
initialized even if time constants are changed.

The buffer and time elapsed are backed up at a hot start.

Computing data is a 4-byte floating
point number. -

/,/”ix Input
gl 1
Note: The DEDm and DEDMm with the T | Output
same machine number cannot be /].__.I |
used simultaneously. / i ! | _
(Example) The DED1 and /1 - Sample period
DEDM1 cannot be used /[’ | | |
simultaneously. e ! ! !
|
4—4—!-Dead _time—g—»|
| | | |
Power ON (cold start) Time

0766E.ai

Restriction on One each of DED1 to DED3 to be

Number Used |executed during one control period Overflow No

Function Block Programming

. Example X1
COMn;:ttang Symbol Explanation 5(1; Anzlo)g input 1 ¢
P1: Variable register 1
A
A |Inputvalue
Input and DED1 E<—P1
Parameters
E |Dead time (second) y
Output J Value of A E-seconds I

previous 0767E.ai

Text Programming

(Example) Dead time computation (second) is performed on analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Sets dead time (second).
DED1 X1t - p1 a b c c Value of input P1 seconds previous

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DEDMm (m=1 to 3)

Category Dynamic operations

Name of
Computation

Dead time (minute)

Computation
Instruction Symbol

DEDMm (m=1 to 3)

Explanation of Operation

Dead time 0 to 1 correspond to 0 to 1000 minutes, and can be set up to 8000 minutes.
For the explanation of operation, refer to the explanation for the DEDm (m=1 to 3) instruction.

Note: The DEDMm and DEDm with the same machine number cannot be used simultaneously.
(Example) The DED1 and DEDM1 cannot be used simultaneously.

Restriction on One each of DEDM1 to DEDM3 to be
Number Used | executed during one control period

Overflow

No

Function Block Programming

Computing .
Module Symbol Explanation
A |Inputvalue
Input and
Parameters
E |Dead time (minute)
Output J Valug of A E-minutes
previous

(Example)
X1: Analog input 1
P1: Variable register 1

%

0769E .ai

Text Programming

(Example) Dead time computation (minute) is performed on analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b [ Sets dead time (minute).
DEDM1 X1t-p1 a b c c Value of input P1 minutes previous

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

VELm (m=1 to 3)

Category Dynamic operations
Name of : . Computation _
Computation Velocity computation (second) Instruction Symbol VELm (m=1 to 3)

Explanation of Operation

The VELm instruction is a dynamic operation.
Only one instruction can be used for each
machine number.

Dead time 0 to 1 correspond to 0 to 1000
seconds, and can be set up to 8000 seconds.
The dead time is applied to subtract past input

Input \

values by the amount of dead time (Eor S1)  |___ . tirﬁ;—>| ’//X ~~~~~~~~~~
from the current input value (A or S2). gl 7 Dead time output o=
As shown in the figure, the computation result ,/ > ¢

is also sometimes a minus value. R S 7

The buffer and time elapsed are backed up at Velocity computation
a hot start. / output

Computing data is a 4-byte floating point
number.

The "computing overflow" error occurs

when the computation has exceeded the
computation effective range.

The computation is limited to the computation
effective range.

Power ON (cold start)

Note: The VELm and VELMm with the same machine number cannot be used simultaneously.
(Example) The VEL1 and VELM1 cannot be used simultaneously.

\\_ﬂi

0770E.ai

Restriction on One each of VEL1 to VEL3 to be

Number Used

executed during one control period

Overflow

Yes

Function Block Programming

Computing . (Example) X1
Module Symbol Explanation X1: Analog input 1
P1: Variable register 1
A
A |Input value
Input and
E P1
Parameters VE L1 }
E |Dead time (second)
J
The value of A E-seconds
Output J previous is subtracted from
the present value of A. 0771E ai

Text Programming

(Example) Velocity computation (second) is performed on analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Sets dead time (second).
(Input value this time) -
VELT Xlt- X a b ¢ ¢ (dead time computation result)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

VELMm (m=1 to 3)

Category Dynamic operations
Name of : . . Computation _
Computation Velocity computation (minute) Instruction Symbol VELMm (m=1to 3)

Explanation of Operation

Dead time 0 to 1 correspond to 0 to 1000 minutes, and can be set up to 8000 minutes.
For the explanation of operation, refer to the explanation for the VELm (m=1 to 3) instruction.

Note: The VELMm and VELm with the same machine number cannot be used simultaneously.
(Example) The VEL1 and VELM1 cannot be used simultaneously.

Restriction on
Number Used

One each of VELM1 to VELMS to be
executed during one control period

Overflow

Yes

Function Block Programming

Computing .
Module Symbol Explanation
A |Inputvalue
Input
E |Dead time (minute)
The value of A E-minutes
Output J previous is subtracted from
the present value of A.

(Example)
X1: Analog input 1

P1: Variable register 1

%

0773E.ai

Text Programming

(Example) Velocity computation (minute) is performed on analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b [ Sets dead time (minute).
VELM1 Xle- Xer a b ¢ ¢ (deafijnzrl;tevi:)un?;:itZttimer)e-suIt)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

VLMm (m=1 to 6)

Category Dynamic operations
Name of T Computation _
Computation Velocity limiter Instruction Symbol VLMm (m=1to 6)

Explanation of Operation

The VLMm instruction is a dynamic
operation. Only one instruction can be
used for each machine number.

The velocity limit values are 0 to 100%/
minute for 0 to 1.

Setpoint values smaller than 0.001
(0.1%) are treated as "0."

When a value 7 (700%) or higher is
set, the input value (A or S3) is output
as it is without velocity restrictions
being applied. (This is the "limit open

100%—

feature.")

The previous value is backed up at a

hot start.

0%

Input (A or S3)

Output after velocity
limiter

E or S2: Rise velocity SP
F or S1: Fall velocity SP

-

1/S2 minite —»{

1/81

minite _.{ Time

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.

The computation is limited to the computation effective range.

0774E.ai

Restriction on
Number Used

One each of VLM1 to VLM6 to be
executed during one control period

Overflow

Yes

Function Block Programming

(Example)

X1

X1: Analog input 1
P1: Variable register 1
P2: Variable register 2

A

Computing .
Module Symbol Explanation
A |Inputvalue
Input and E Rise velocity restricted value
Parameters
F Fall velocity restricted value
Value of A whose velocity is
Output J restricted

VLM1

-

E P1
F P2

0775E.ai

Text Programming

(Example) The velocity limiter of analog input 1 is set.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Rise velocity restricted value
LD P2 P2 P1 X1 a b Fall velocity restricted value
VLM1 Restricted X1 a b b b Input value whose velocity is restricted

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

MAVmM (m=1 to 3)

Category Dynamic operations
Name of : . Computation _
Computation Moving average computation (second) Instruction Symbol MAVm (m=1 to 3)

Explanation of Operation

The MAVm instruction is a dynamic operation.
Only one instruction can be used for each
machine number.

Computation time 0 to 1 correspond to 0 to
1000 seconds, and can be set up to 8000
seconds.

The dead time is applied to average past input
values by the computation time (E or S1) from
the current input value (A or S2), and output (J
or S1 after computation) the result.

a hot start. S
Computing data is a 4-byte floating point ;
number. 7
The "computing overflow" error occurs

The buffer and time elapsed are backed up at e

Output of moving average
computation

time

Computatior1.|
Time

when the computation has exceeded the
computation effective range.

The computation is limited to the computation
effective range.

Note: The MAVm and MAVMm with the same machine number cannot be used simultaneously.
(Example) The MAV1 and MAVM1 cannot be used simultaneously.

0776E.ai

One each of MAV1 to MAV3 to be
executed during one control period

Restriction on
Number Used

Overflow

Yes

Function Block Programming

Computing . (Example)
Module Symbol Explanation
A |Inputvalue
Input and
Parameters
E Computation time
(second)
Output J Inpu.t value after
moving average

X1: Analog input 1
P1: Variable register 1

X1

MAV1

+

0777E.ai

Text Programming

(Example) Moving average computation (second) is performed on analog input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Sets the computation time
(seconds).
MAVA Inpu.t value after a b c c
moving average

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MAVMmM (m=1 to 3)

Category Dynamic operations

Name of
Computation

Moving average computation (minute)

Computation

Instruction Symbol | MAVYMm (m=1to 3)

Explanation of Operation

Computation time 0 to 1 correspond to 0 to 1000 minutes, and can be set up to 8000 minutes.
For the explanation of operation, refer to the explanation for the MAVm (m=1 to 3) instruction.

Note: The MAVMm and MAVm with the same machine number cannot be used simultaneously.
(Example) The MAV1 and MAVM1 cannot be used simultaneously.

Restriction on One each of MAVM1 to MAVMS to be
Number Used | executed during one control period

Overflow Yes

Function Block Programming

Computing .
Module Symbol Explanation
A |Input value
Input and
Parameters Computation time
E )
(minute)
Output J |nPU.t value after
moving average

(Example) X1
X1: Analog input 1
P1: Variable register 1

MAVM1 [+

+

0779E.ai

Text Programming

(Example) Moving average computation (minute) is performed on analog input 1.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD P1 P1 X1 a b c Sets the co.mputatlon time
(minute).
MAVMA Inpu.t value after a b c c
moving average

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

CCDm (m=1to 8)

Category Dynamic operations

Name of
Computation

0 to 1 change detection

Computation

Instruction Symbol

CCDm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

The CCDm instruction is a dynamic operation. Only one instruction can be used for each machine number.
When the input value (A or S1) is 0 (less than 0.5) at the previous period and 1 (0.5 or more) this time, "1" is output (J
or S1 after computation) for one control period. Otherwise, "0" is output (J or S1 after computation).

———————

Output

Control
period

0780E.ai

Restriction on | One each of CCD1 to CCD8 to be
Number Used | executed during one control period

Overflow

No

Function Block Programming

Computing .
Module Symbol Explanation
Input A |Inputvalue
When A<0.5 changes to A
Output J [2051
Otherwise, 0

(Example)
DI1: Digital input 1

DI1

CCD1

i

0781E.ai

Text Programming

(Example) The change in status of digital input 1 is detected.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD DI1 DI1 a b c d Reads the status change input.
i i i >
ccb1 o a b c d When previous DI1<0.5 gnd this time DI120.5, 1
Otherwise, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

UEDGm (m=1 to 8)

Category Dynamic operations

Name of
Computation

0 to 1 change detection

Computation

Instruction Symbol UEDGm (m=1to 8)

Explanation of Operation

Operation of the UEDGm instruction is the same as 0 to 1 change detection (CCDm) instruction. When the input
value (A or S1) is O (less than 0.5) at the previous period and 1 (0.5 or more) this time, "1" is output (J or S1 after
computation) for one control period. Otherwise, "0" is output (J or S1 after computation).

Computing data is a 4-byte floating point number.

0]

________________

utput

Control
period

0782E.ai

Restriction on One each of UEDG1 to UEDGS to be

Number Used executed during one control period

Overflow No

Function Block Programming

Computing .
Module Symbol Explanation
Input A |Inputvalue
When A<0.5 changes to A
Output J |205,1
Otherwise, 0

(Example) DI1
DI1: Digital input 1

UEDG1

+

0783E.ai

Text Programming

(Example) The change in status of digital input 1 is detected.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD DI1 DI1 a b c d Reads the status change input.
i is ti >
UEDGH o a b c d When previous DI11<0.5 a_nd this time DI120.5, 1
Otherwise, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DEDGm (m=1 to 8)

Category Dynamic operations

Name of
Computation

1 to 0 change detection

Computation
Instruction Symbol

DEDGm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

The DEDGm instruction is a dynamic operation. Only one instruction can be used for each machine number.

When the input value (A or S1) is 1 (0.5 or more) at the previous period and 0 (less than 0.5) this time, "1" is output (J
or S1 after computation) for one control period. Otherwise, "0" is output (J or S1 after computation).

The previous value is backed up at a hot start.

Restriction on One each of DEDG1 to DEDGS to be
Number Used | executed during one control period

Overflow

No

Function Block Programming

Computing _
Module Symbol Explanation
Input A |Inputvalue
When A20.5 changes to
Output J |A<05, 1
Otherwise, 0

(Example)

DI1: Digital input 1

DI1

DEDG1

+

0784E.ai

Text Programming

(Example) The change in status of digital input 1 is detected.

Text Program S1 S2 S3 sS4 S5 Explanation
LD DI1 DI1 a b c d Reads the status change input.
DEDGH1 1/0 a b c d 1 to 0 change detection

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

EDGEm (m=1 to 8)

Category Dynamic operations

Name of
Computation

Change detection

Computation
Instruction Symbol

EDGEm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

The EDGEm instruction is a dynamic operation. Only one instruction can be used for each machine number.

When the input value (A or S1) is 0 (less than 0.5) at the previous period and 1 (0.5 or more) this time, or is 1 (0.5 or
more) at the previous period and 0 (less than 0.5) this time, "1" is output (J or S1 after computation) for one control
period. Otherwise, "0" is output (J or S1 after computation).
The previous value is backed up at a hot start.

Restriction on | One each of EDGE1 to EDGES to be
. . Overflow No
Number Used | executed during one control period
Function Block Programming
Computing . DI1
Module Symbol Explanation ‘
A
Input A |Input value
When A<0.5 changes to A ]
=0.5 or A=0.5 changes to
Output J A<0.5 . 1
Otherwise, 0 o785E a1

Text Programming

(Example) Both edges of digital input 1 are detected.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD DI1 DI1 a b c d Reads the status change input.
When (previous DI1<0.5 and this time DI1=0.5) or
EDGE1 1/0 a b c d (previous DI120.5 and this time DI1<0.5), 1
Otherwise, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TIMm (m=1 to 8)

Category Dynamic operations
Name of ) Computation _
Computation Timer (second) Instruction Symbol TIMm (m=1to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

1(ON)
Timer startup signal
0(OFF)—

8.000

Timer computation result

0.0 8000

seconds

The TIMm instruction is a dynamic operation. Only one instruction can be used for each machine number.

When the timer start signal (A or S1) is O (less than 0.5), "0" is output. When the timer start signal (A or S1) is 1
(0.5 or more), the time elapsed is output (J or S1 after computation). Time elapsed 0 to 1 is equivalent to 0 to 1000
seconds. The count is restarted from 0 seconds following 8000 seconds.

The previous value is backed up at a hot start.

Note: The TIMm and TIMMm with the same machine number cannot be used simultaneously.
(Example) The TIM1 and TIMM1 cannot be used simultaneously.

0786E.ai

Restriction on | One each of TIM1 to TIM8 to be
Number Used | executed during one control period

Overflow

No

Function Block Programming

Computing .
Module Symbol Explanation
Timer start signal
Input A |A20.5: ON
A<0.5; RESET
Time elapsed since A
Output turned ON (second)

(Example)

DI1: Digital input 1

)

B

0787E.ai

Text Programming

(Example) Timer (second) operation is performed with digital input 1 taken as the trigger.

Text Program S1 S2 S3 sS4 S5 Explanation
LD D1 DI1 a b c d Timer ON/OFF
Time elapsed The count is continued from 0
IV (second) a b ¢ d following 8.000 (8000 seconds).

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TIMMm (m=1 to 8)

Category Dynamic operations

Name of
Computation

Timer (minute)

Computation
Instruction Symbol

TIMMm (m=1 to 8)

Explanation of Operation

For the explanation of operation, refer to the explanation for the TIMm (m=1 to 8) instruction.
However, read a time unit "second" as "minute."

Note: The TIMMm and TIMm with the same machine number cannot be used simultaneously.

(Example) The TIM1 and TIMM1 cannot be used simultaneously.

Restriction on One each of TIMM1 to TIMMS to be
Number Used executed during one control period

Overflow

No

Function Block Programming

Computing '
Module Symbol Explanation
Timer start signal
Input A |A=0.5; ON
A<0.5; RESET
Time elapsed since A
Output J turned ON (minute)

(Example)
DI1: Digital input 1

DI1

TIMM1

i

0789E.ai

Text Programming

(Example) Timer (minute) operation is performed with digital input 1 taken as the trigger.

Text Program S1 S2 S3 S4 S5 Explanation
LD DI1 DI1 a b c d Timer ON/OFF
Time elapsed The count is continued from 0
TIMM? (minute) a b ¢ d following 8.000 (8000 minutes).

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TUPmM (m=1 to 8)

Category Dynamic operations
Name of Time out (second) Computation
Computation Instruction Symbol

Explanation of Operation

TUPmM (m=1to 8)

The internal timer is activated when timer ON/OFF (A or S2) is 0.5 or more.

When the time specified by the setting time (E or S1) has elapsed, "1" is output (J or S1 after computation) for one
control period.

The setting range of the setting time (E or S1) is 0 to 4096.0 (equivalent to 4096000 seconds). The setting time is
limited when it is out of range. When the setting time is "0", "1" is output at all times. (S3 to S5 are pushed up.)
Time elapsed 0 to 1 is equivalent to 0 to 1000 seconds.

The time elapsed is reset when timer ON/OFF (A or S2) is less than 0.5.

When timer ON/OFF (A or S2) is constantly 0.5 or more, the time elapsed is held at 4096.0 (4096000 seconds).
The time elapsed is backed up at a hot start.

Computing data is a 4-byte floating point number.

Note: The TUPm and TUPMm with the same machine number cannot be used simultaneously.
(Example) The TUP1 and TUPM1 cannot be used simultaneously.

Restriction on | One each of TUP1 to TUP8 to be
Number Used | executed during one control period

Function Block Programming

Overflow No

Computing

[ Explanati (Example) D1
Module Symbo xplanation DI1: Digital input 1
Timer ON/OFF K1: Constant register 1 Y
A |A=0.5; 0N

Input and A<0.5; OFF
Parameters TU P 1 E<_K1

E |Setting time (second)

%
Output J 1 output for only 1 period

at a time out

0790E.ai

Text Programming
(Example) The flag is output after the setting time with digital input 1 taken as the trigger.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD D1 DI1 a b c d Timer ON/OFF
LD K1 K1 DA | a | b | ¢ Setting time
(second)
"1" is output for only one control period )
TUP1 L a b c c Time out (second)
after the preset time is reached.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

TUPMm (m=1 to 8)

Category Dynamic operations

Name of
Computation

Time out (minute)

Computation
Instruction Symbol

TUPMm (m=1 to 8)

Explanation of Operation

For the explanation of operation, refer to the explanation for the TUPm (m=1 to 8) instruction.
However, read a time unit "second" as "minute."

Note: The TUPMm and TUPm with the same machine number cannot be used simultaneously.
(Example) The TUP1 and TUPM1 cannot be used simultaneously.

Restriction on One each of TUPM1 to TUPMS to be
Number Used | executed during one control period

Overflow

No

Function Block Programming

. (Example)
Computing | ) Explanation DI1: Digital input 1
Module K1: Constant register 1
Timer ON/OFF
Input and A |A20.5 0N
P A<0.5; OFF
Parameters
E |Setting time (minute)
1 output for only 1 period
Output J at a time out

0791E.ai

Text Programming

(Example) The flag is output after the setting time with digital input 1 taken as the trigger.

Text Program S1 S2 | S3 | S4 | S5 Explanation
LD DI1 DI1 a b c d Timer ON/OFF
LD K1 K1 DI a b c Settlpg time
(minute)
"1" is output for only one control
TUPM1 period after the preset time is a b c c Time out (minute)
reached.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PGMm_A, PGMm_B, PGMm (m=1, 2)

Category Dynamic operations
Name of Program setter (second) Computation PGMm_A, PGMm_B,
Computation 9 Instruction Symbol | PGMm (m=1 to 2)

Explanation of Operation

The PGMm_A, PGMm_B and PGMm instructions are dynamic operations. Only one instruction can be used for each machine number.
These instructions change the output value by each specified time span, and the points of the output curve are interpolated
linearly.
Set the time span and output value of each point of the output curve in the Program-Setting-Unit Setting Display (in the case of
PGM1, TIME1: 101 to 110 and OUTPUT1: 101 to 110, and in the case of PGM2, TIME2: 101 to 110 and OUTPUT2: 101 to 110)
or in the YSS1000 Setting Software for YS1000 Series (in the case of PGM1, PGT101 to PGT110 at TIME1, and PGO101 to
PGO110 at OUTPUT1, and in the case of PGM2, PGT101 to PGT110 at TIME2, and PGO101 to PGO110 at OUTPUT2). TIME
and OUTPUT are limited at 0 to 9999 seconds and -0.25 to 1.25, respectively.
A single time span on the output curve is called a "segment.”
When all ten points of the output curve are not used, set "0" as the time span and set output to the same value as
the final used point of the output curve for unused points.
In the example in the figure below, the time span of the 9th and 10th segments is set to "0" and the output value is
set to the same value as that of the 8th segment.
Areset is canceled when the reset input (S1 before execution) is less than 0.5, and is applied when the reset input is 0.5 or more.
In a reset status, the reset value (S3 before execution) is output as the program output (S1 after execution).
When calculation execution/hold (S2 before execution) is less than 0.5, a hold is applied to the output and output is held. When
calculation execution/hold is 0.5 or higher, calculation is executed. In other words, computation progresses.
The reset value (S3 before execution) is limited at -0.25 to 1.25.
"0" is output as the end flag (S2 after execution) when the reset is canceled, and "1" is output when the 10th segment ends.
To restart a program once it has ended, set the reset input to 0.5 or more, and then cancel the reset (by setting the
reset input to less than 0.5).
The time elapsed is backed up at a hot start.
Computing data is a 4-byte floating point number.
Note: The PGMm and PGMMm with the same machine number cannot be used simultaneously.

(Example) The PGM1 and PGMM1 cannot be used simultaneously.

Reset
Pre-execution Reset cancel
S1
Pre-execution
S2 Execution of Q
computation Hold
103 104 105 106 Program output
102 _— (post-execution S1)
101 / 107
\108(=109=1 10)
Post-execution S3
S1 End of
Post-execution Execution in progress execution
S2
Time
Time of 109
Output% 102 104 ' 105 107 10g | and110:0
101 103 106+hold time

0792E.ai
In function block programming, be sure to use PGM1_A and PGM1_B together as a pair.
Also, set PGM1_A followed by PGM1_B in the program execution sequence.
The above explanation of operation applies to both PGM2_A and PGM2_B.

Restriction on | One each of PGM1_A(B) and PGM2_A(B) to

Number Used | be executed during one control period No

Overflow
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7.1 List of Computing Module (Instruction)

PGMm_A, PGMm_B, PGMm (m=1, 2)

Function Block Programming

S Registers after Computation
Register S1: output value

Register S2: end flag

the output becomes the value of register S1 after computation
of output (value of register S3) at a reset, and end flag output (value
of register S2 after computation) is set to "0".
(Note) To start a program setter whose execution has ended, apply a reset (by setting S1=1), cancel the reset,
and start the program setting (by setting S1=0 and S2=1).

: (Example) P1
el Symbol Explanation P1: Variable register 1
Module K1: Constant register 1
K2: Constant register 2 A
A |Reset value
2=
Input and g |Program PGM1_A [¢ b2
E=0.5 (start), E<0.5 (hold
Parameters (start) (hold) y E20.5 (stari)
Program E<0.5 (hold)
F F20.5 (reset) F20.5 (reset)
PGMm_A: program output value
PGMm_B: end flag PG M 1 _B
Output J | When time of 10th segment has
elapsed, 1 J
At program reset signal 1 of
PGMm_A, 0
0793E.ai
Text Programming
(Example) Calculation execution
S Registers before Computation Reset /hold
Register S3: default (reset value) D D
This is the output value (-0.25 to 1.25 (-25.0 to 125.0%) of the 00 00
starting point in a reset status. gﬁ:ﬂ;{flue
Register S2: calculation execution/hold
When the execution signal that is input to register S2 turns ON (signal
state 0.5 or more), program setter operation advances, and when (s1) (S2) (S3)
the signal turns OFF (signal state less than 0.5), output is held.
Register S1: reset PGM1
When the reset input that is input to register S1 turns ON (signal state 0.5 or
more), the program setter returns to the starting point (time 01 start point),

Program setting output (S1)
(program end flag: S2)

The setting outputs of program elapsed time points are input to register S1. When the time of time 10 is
exceeded, the value of output 10 is output.

When the time of time 10 is exceeded, data "1" is stored to register S2, and data "0" is stored by the reset
input turning ON. For details, refer to the explanation of operation for the S register change (CHG) instruction.

0794E.ai

Text Program S1 S2 S3|S4|S5 Explanation
LD T1 ™ a b c | d Reads the default.
LD D1 D1 T1 a b c Reads the start instruction.
LD DI2 DI2 D1 T1| a b Reads the reset instruction.
PGM1 Program output value | End flag (0/1)| a b b Program computation
When time of time 10 has elapsed, 1
At program reset signal 1 of PGMm_A, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PGMMm_A, PGMMm_B, PGMMm (m=1, 2)

Category | Dynamic operations
Name of Computation PGMMm_A,
Computation Program setter (minute) Instruction Symbol PGMMm_B,

PGMMm (m=1, 2)

Explanation of Operation

For the explanation of operation, refer to the explanation for the PGMm_A, PGMm_B and PGMm (m=1, 2)

instructions.

Read a time unit "second" as "minute."

Note: The PGMMm and PGMm with the same machine number cannot be used simultaneously.

(Example) The PGM1 and PGMM1 cannot be used simultaneously.

Restriction on
Number Used

One each of PGMM1_A(B) to PGMM2_A(B) to

be executed during one control period

Overflow

No

7-68
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7.1 List of Computing Module (Instruction)

PGMMm_A, PGMMm_B, PGMMm (m=1, 2)

Function Block Programming

Computing . (Example) P1
Module sloel el P1: Variable register 1
K1: Constant register 1
A Reset value K2: Constant register 2 A
Progran PGMM1_A Flx 5!
Input and E F DI2
Parameters E=0.5 (start), E<0.5 (hold) -
E Program J E=0.5 (start)
E<0.5 (hold
F20.5 (reset) o ((res et))
PGMMm_A: program output value
PGMMm_B: end flag PG M M 1 B
Output J When time of 10th segment has —_
elapsed, 1 ]
At program reset signal 1 of
PGMMm_A, 0
0796E.ai
Text Programming
(Example)

For details on the behavior of S registers before and after computation, see the explanation of operation for the
PGMm (m=1, 2) instruction.

Text Program S1 S2 S3|S4 | S5 Explanation
LD T1 T1 a b c d Reads the default.
LD D1 Di1 T a b c Reads the start instruction.
LD DI2 DiI2 DI1 T a b Reads the reset instruction.
PGMM1 Progl;jaarruzutput Endflag (0/1)| a b b Program computation
When time of time 10 has elapsed, 1
At program reset signal 1 of
PGMMm_A, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

PICm (m=1to 8)

Category Dynamic operations
Name of ; Computation _
Computation Pulse input counter Instruction Symbol PICm (m=1to 8)

Explanation of Operation

The PICm instruction is a dynamic operation. Only one instruction can be used for each machine number.

This PICm instruction counts the number of times that the input value (A or S2) in a counter started state (E before
instruction execution or S1=0.5) is less than 0.5 at the previous control period and changes state to 0.5 or more at
the control period this time. The ON/OFF pulse width of the input value must be at least twice the control period.
Count values 0 to 1 are equivalent to 0 to 1000 pulses, and the pulse can be counted up to 8000 pulses at which the
count value is limited.

In a counter reset status, 0 count is output. O count is output also when the power is turned ON (i.e. at a cold start),
and the count is started from the next control period.

The previous value and count value are backed up at a hot start.

Computing data is a 4-byte floating point number.

One each of PIC1 to PIC8 to be executed
during one control period

Function Block Programming

Restriction on

Number Used No

Overflow

Computing . (Example) D1
Module Symbol Explanation DI1- Digital input 1
DI2: Digital input 2
A |Inputvalue A
Input and
Parameters - E>0.5 (start) P I C 1 | E |«—Di2
E<0.5 (reset)
f
When E=0.5, count output
Output J | WhenE<05,00
0797E.ai

Text Programming

(Example) The pulse input is counted.

Text Program S1 S2 S3 sS4 S5 Explanation
LD DI1 DI1 a b c d Pulse input
LD DI2 DI2 DI1 a b c Counter start/reset
PIC1 Count value a b c c Computation result pulse count value

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

CPO1, CPO2
Category Dynamic operations
Name of . Computation
Computation Totalizer pulse output Instruction Symbol CPO1, CPO2

Explanation of Operation

The CPO1 and CPO2 instructions are dynamic operations. Only one instruction can be used for each machine
number.

The digital output (DO1, DO2) corresponding to the machine number is used. In other words, this includes
processing equivalent to the ST DOm (m=1, 2) instruction.

To use the CPO1 and CPO2 operations, set parameters DIO61 and DIO52 to DO.

Totalization rate (E or S1) 0 to 1 are equivalent to 0 to 1000 pulses/hour ( = pph), and can be set within the range 0.1
to 8.0.

The input value (A or S2) is limited at 0 to 4 (400%).

Totalizer pulse output is "totalization rate x input value x 1000 pph". The pulse is a 100 ms wide ON pulse.
The maximum number of output pulses is not dependent on the control period and is 5 pulses/second.

The totalization value is backed up at a hot start.

Computing data is a 4-byte floating point number.
The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

Input x totalization rate
When the bucket fills up...
Totalization

It is emptied and a pulse is output.

0798E.ai

Restriction on One each of CPO1 and CPO2 to be

rfl Yo
Number Used | executed during one control period Overflow es

Function Block Programming

Computing . (Example) X1
Module Symbol Explanation A1: Analog input 1
K1: Constant register 1
A
A |Input value
Input and E<_K1
Parameters C PO 1
E | Totalization rate
%
Output J |Inputvalue
0799E.ai

Text Programming

(Example) Analog input 1 is totalized.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD K1 K1 X1 a b c Totalization rate
CPO1 Input value a b c c Totalizer pulse output

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

HALmM (m=1 to 8)

Category Dynamic operations
Name of Hiah limit alarm Computation
Computation 9 Instruction Symbol

Explanation of Operation

The HALm instruction is a dynamic operation. Only one instruction can be used for each machine number. This
function is not interlocked with the alarm lamp on the controller's front panel.

The control modules (BSC1, BSC2, CSC, and SSC) are equipped with exclusive alarm functions in addition to this function.
Hysteresis (F or S1) is limited at 0 to 8.0. The high limit alarm setpoint (E or S2) and input value (A or S3) are limited
at +8.0.

If the input value reaches or exceeds the setpoint value, "1" is output (J or S1 after computation). Hysteresis is
applied when the previous alarm status is entered.

The previous status for hysteresis is backed up at a hot start.

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

HALmM (m=1to 8)

Alarm output

(JorsS1) 0 1 I 0
i |
High limit alarm setpoint i |
I
(Eors2) “\L___F—Hysteresis (F or S1)
V Input value
(A or S3)

Time
Restriction on | One each of HAL1 to HALS8 to be Overflow Yes
Number Used |executed during one control period
Function Block Programming
Computin . (Example) X1
M : | 9 Symbol Explanation A1: Analog input 1
odule K1: Constant register 1
K2: Constant register 2 A
A |Inputvalue
o
Input and E |High limit alarm setpoint HAL1 F K2
Parameters
F |Hysteresis \Tl
Output J |Alarm output N

Text Programming
(Example) The high limit alarm is set to analog input 1.
Text Program S1 S2 | S3 | S4 | S5 Explanation
LD X1 X1 a b [ d Reads analog input 1.

Reads the high limit
alarm setpoint.

LD K2 K2 K1 X1 a b Reads the hsyteresis.

When X1=K1 (or K1-K2), 1
When X1<K1 (or K1-K2), 0
» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

LD K1 K1 X1 a b c

HALA X1 a b b Alarm output
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7.1 List of Computing Module (Instruction)

LALmM (m=1to 8)

Category Dynamic operations

Name of Low limit alarm Computation

Computation Instruction Symbol | ZALM (M=110 8)

Explanation of Operation

The LALm instruction is a dynamic operation. Only one instruction can be used for each machine number. This
function is not interlocked with the alarm lamp on the controller's front panel.

The control modules (BSC1, BSC2, CSC, and SSC) are equipped with exclusive alarm functions in addition to this function.
Hysteresis (F or S1) is limited at 0 to 8.0. The low limit alarm setpoint (E or S2) and input value (A or S3) are limited
at +8.0.

If the input value reaches or exceeds the setpoint value, "1" is output (J or S1 after computation). Hysteresis is
applied when the previous alarm status is entered.

The previous status for hysteresis is backed up at a hot start.

Computing data is a 4-byte floating point number.

The "computing overflow" error occurs when the computation has exceeded the computation effective range.
The computation is limited to the computation effective range.

_— Input value (A or S3)

Low Iim(iItEa(I;rSn;)setpoint —Hysteresis (F or S1) \//i
Alarm output 0 1 Lo
(JorS1)
Time
07102E.ai
Restriction on | One each of LAL1 to LALS8 to be Overflow Yes
Number Used |executed during one control period

Function Block Programming

Computing
Module

(Example) X1

Symbol Explanation A1: Analog input 1

K1: Constant register 1

A Input value K2: Constant register 2 A

Input and

E K1
Parameters E Low limit alarm setpoint LAL 1 El::KZ

F |Hysteresis \Tf

Output J |Alarm output

07103E.ai

Text Programming

(Example) The low limit alarm is set to analog input 1.

Text Program S1 S2|S3(S4 | S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD K1 K1 X1 a b ¢ |Reads the low limit alarm setpoint.
LD K2 K2 K1 | X1 a b Reads the hsyteresis.
When K1 (or K1+K2)=X1, 1
LAL1 When K1 (o K1+K2)<X1, 0 a b b b Alarm output

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SQAmM (m=1to 8)

Category Dynamic operations
Name of Square root extraction (Low cutoff Computation
Computation | point or less: Linear) Instruction Symbol

Explanation of Operation

SQAmM (m=1 to 8)

The SQAm instruction is a dynamic operation.

The low cutoff point has hysteresis of 0.002. When the
previous low cutoff status is not entered, the low cutoff Output SQAM
point becomes "low cutoff setpoint (E or S1) -0.002." 1) |
When the low cutoff point < 0, the output becomes "0." !
When the input value (A or S2) < low cutoff point, the input
value is output (J or S1 after computation).

When the input value (A or S2) > low cutoff point, VA or
VS2 is output (J or S1 after computation).

(S3 to S5 are pushed up.) /| Hysteresis fixed
The previous low cutoff status is backed up at a hot start. // at 0.002
/
/
Computing data is a 4-byte floating point number. ,/ i _ Inout
The "computing overflow" error occurs when the 1 I '(‘é’;"; cutoff point. | (52)
computation has exceeded the computation effective 0 ' ;
range. ™~ Output = input
The computation is limited to the computation effective
range_ 07104E.ai
Restriction on | One each of SQA1 to SQAS8 to be
. . Overflow Yes
Number Used | executed during one control period
Function Block Programming
Computin . (Example) X
M Z | 9 Symbol Explanation A1: Analog input 1
GELEE K1: Constant register 1
A
A Value to perform
square root on E<_K1
Input - S QA1
Low cutoff point
E | (hysteresis fixed at ]
0.002)
Output J |VAcutatE S

Text Programming

(Example) Analog input 1 is cut at the low cutoff setpoint, and square root computation is performed on the result.

Text Program S1 S2.S3(S4|S5 Explanation
LD X1 X1 a b c d Reads analog input 1
(value to perform square root on).
LD K1 K1 X1 a b c Reads the low cutoff point.
SQA1 When X1>K1, VX1 a b c c Square rgot extractlor?
When X1=K1, X1 (Low cutoff point or less: Linear)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SQBm (m=1to 8)

Category Dynamic operations
Name of Square root extraction (Low cutoff Computation _
Computation | point or less: Zero) Instruction Symbol SQBm (m=1to 8)

Explanation of Operation

The SQBm instruction is a dynamic operation.

The low cutoff point has hysteresis of 0.002. When the
previous low cutoff status is not entered, the low cutoff
point becomes "low cutoff setpoint (E or S1) -0.002."
When the low cutoff point < 0, the output becomes "0."
When the input value (A or S2) < low cutoff point, "0" is
output (J or S1 after computation).

When the input value (A or S2) > low cutoff point, VA or
VS2 is output (J or S1 after computation).

(S3 to S5 are pushed up.)

The previous low cutoff status is backed up at a hot start.

Output
(81)

SQBm

Computing data is a 4-byte floating point number. o
" ; " ««——— Hysteresis fixed Input
The "computing overflow" error occurs when the at 0.002 ! gz
computation has exceeded the computation effective | (2)
range. 0 Low cutoff point (S1) 1
The computation is limited to the computation effective Output =0
range. 07106E.ai
Restriction on | One each of SQB1 to SQB8 to be Overflow Yes
Number Used | executed during one control period
Function Block Programming
Computing . (Example) X1
Module Symbol Explanation A1: Analog input 1
K1: Constant register 1
Value to perform square A
A root on
Input and SQB1 Ed—m
Parameters )
E Low cutoff point
(hysteresis fixed at 0.002) J
Output J |VAcutatE s

Text Programming

(Example) Analog input 1 is cut at the low cutoff setpoint, and square root computation is performed on the result.

Text Program S1 S2.S3|S4|S5 Explanation
LD X1 X1 a b c d Reads analog input 1
(value to perform square root on).
LD K1 K1 X1 a b c Reads the low cutoff point.
SQB1 When X1>K1, VX1 a b c c Square rogt extraction
When X1<K1, 0 (Low cutoff point or less: Zero)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

RSFFm (m=1 to 8)

Category Dynamic operations

Name of .
Computation RS flip-flop

Computation
Instruction Symbol

RSFFm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

The RSFFm instruction is a dynamic operation. Only one instruction can be used for each machine number.

The RSFFm instruction performs computation with values less than 0.5 as "0" and values 0.5 or more as "1", and
outputs the result (J or S1 after computation) as either "0" or "1."

The previous output value of the RSFFm instruction is backed up at a hot start.
The result computed with the previous output value as "0" is output at a cold start.

RSFF
S1(R) before computation | 0 0 0 0 1 1 1 1
S2(S) before computation 0 0 1 1 0 0 1 1
Previous output (O') 0 1 0 1 0 1 0 1
S1(0) after computation 0 1 1 1 0 0 1 1
Restriction on | One each of RSFF1 to RSFF8 to be Overflow No
Number Used | executed during one control period

Function Block Programming

Computing

Module Symbol Explanation
A |SET
Input
B |RESET

When SET=20.5, 1
When SET<0.5, and
Output J RESET=0.5, 0
Otherwise, same as
previous output

(Example)

PHF1: PV1 high limit alarm flag

DI1: Digital input 1

PHF1 D1

A B

RSFF1

-

07108E.ai

Text Programming

(Example)
Text Program S1 S2 S3 S4 S5 Explanation
LD PHF1 PHF1 a b c d SET
LD DI1 DI1 PHF1 a b c RESET
When PHF120.5, 1
RSFF1 When PHF1<0.5, DI1=0.5, 0 a b c c
Otherwise, same as previous output

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

HTIMm (m=1 to 8)

Category Dynamic operations
Name of : Computation _
Computation Hold timer (second) Instruction Symbol HTIMm (m=1to 8)

Explanation of Operation

time is 20.5.

Computing
datais a
4-byte floating
point number.

<Before computation>
Timer reset (E or S1), timer RUN/HOLD (A or S2)
<After computation>
Time elapsed (1.0 is equivalent to 1000 seconds.) (J or S1)
(S2 to S5 are pushed up.)
The HTIMm instruction is a dynamic operation. Only one instruction can be used for each machine number.
Timer RUN when the timer RUN/HOLD (A or S2) is 20.5, and timer HOLD when the timer RUN/HOLD (A or S2) is <0.5.
The timer is reset (time elapsed=0) when the previous timer reset (E or S1) is <0.5 and the timer reset (E or S1) this

The time elapsed (E or S1 after computation) is held at 4096.0 (4096000 seconds).
The previous value and time elapsed are backed up at a hot start.

RUN/HOLD
(pre-computation S2)

Timer reset

(pre-computation S1)
4096.0

Elapsed time output
(post-computation S1)

0.000

Note: The HTIMm and HTIMMm with the same machine number cannot be used simultaneously.
(Example) The HTIM1 and HTIMM1 cannot be used simultaneously.

07109E.ai

Restriction on
Number Used

One each of HTIM1 to HTIM8 to be
executed during one control period

Overflow

No

Function Block Programming

Computing . (Example) D1
Module Symbol Explanation DI1: Digital input 1 ‘
DI2: Digital input 2
A
A Timer RUN when A=0.5
Input and Timer HOLD when A<0.5 HTI M 1 E<_D|2
Parameters
E |Timer reset 3
Output J Time elapsed (second)
07110E.ai
Text Programming
(Example)
Text Program S1 S2 | S3 | S4 | S5 Explanation
Input for RUN/HOLD
LD DI1 DI1 a b c d Timer RUN when DI120.5, and timer
HOLD when DI1<0.5
LD DI2 DI2 DI1 a b c Resets the timer.
HTIM1 Time elapsed | b c ¢ | Holds at 4096.000 (4096000 seconds).
(second)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

HTIMMm (m=1 to 8)

Category Dynamic operations
Name of . : Computation _
Computation Hold timer (minute) Instruction Symbol HTIMMm (m=1 to 8)

Explanation of Operation

For the explanation of operation, refer to the explanation for the MTIMm (m=1 to 8) instruction.
However, read a time unit "second" as "minute."

Note: The HTIMMm and HTIMm with the same machine number cannot be used simultaneously.
(Example) The HTIM1 and HTIMM1 cannot be used simultaneously.

Restriction on
Number Used

One each of HTIMM1 to HTIMMS to be

executed during one control period

Overflow

No

Function Block Programming

Computing . (Example) D1
Module Symbol Explanation DI1: Digital input 1
DI2: Digital input 2
A
A Timer RUN when A=0.5,
Input and Timer HOLD when A<0.5 HTI M M 1 E<_D|2
Parameters
E |Timer reset j
Output J Time elapsed (minute)
07112E.ai
Text Programming
(Example)
Text Program S1 S2 S3 S4 | S5 Explanation
Input for RUN/HOLD
LD D1 DI1 a b ¢ d Timer RUN when DI120.5, and timer
HOLD when DI1<0.5
LD DI2 DI2 DI1 a b c Resets the timer.
HTIMM1 Time elapsed | b c ¢ | Holds at 4096.000 (4096000 minutes).
(minute)

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

DELAYm (m=1 to 8)

Category Dynamic operations
Name of . . . Computation _
Computation Previous input variable Instruction Symbol DELAYm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

The DELAY instruction outputs (J or S1 after computation) the previous input value (A or S1).
The input value (A or S1) this time is output only at the beginning of a cold start.
The previous value is backed up at a hot start.

Restriction on
Number Used

One each of DELAY1 to DELAYS8 to be
executed during one control period

Overflow

No

Function Block Programming

Computing .
Module Symbol Explanation
Input A | Inputvalue
Output J Previous value of A

(Example)
X1: Analog input 1

X1

A

DELAY1

+

07113E.ai

Text Programming

(Example) Analog input 1 is delayed by one control period.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
DELAY1 Previous X1 a b c d Previous input variable

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

HOLDm (m=1 to 8)

Category Dynamic operations
Name of Computation _
Computation Hold Instruction Symbol HOLDm (m=1 to 8)

Explanation of Operation

Computing data is a 4-byte floating point number.

When hold/through (E or S1) is 20.5, the previous output is output (J or S1 after computation) again.
When hold/through (E or S1) is <0.5, the input (A or S2) this time is output (J or S1 after computation).

The input this time is output independently of the hold/through (E or S1) setting only at the beginning of a cold start.
(S3 to S5 are pushed up.)

The previous value is backed up at a hot start.

Restriction on
Number Used

executed during one control period

One each of HOLD1 to HOLDS to be

Overflow

No

Function Block Programming

Computing i (Example) X1
Module Symbol Explanation X1: Analog input 1 ¢
DI1: Digital input 1
A
A |Inputvalue
Input HOLD1 | E |e—or1t
E |[Hold/through
J
Previous output when E=0.5
Output J | When E<0.5, input (A) this
time is output 07114E ai
Text Programming
(Example) Analog input 1 is held or allowed through by the status of digital input 1.
Text Program S1 S2 [ S3 | S4 | S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD DI1 DI1 X1 a b c Hold/through
When DI120.5, previous output
HOLD1 When DI1<0.5, input this time (x1)| 2 | © | ¢ | ©

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

AND
Category Logic computations
Name of Computation
Computation AND Instruction Symbol AND

Explanation of Operation

AND
A (S1) bef.ore 0 0 1 1
computation
B (S2) before 0 1 0 1
computation
J(S1) af’Fer 0 0 0 1
computation

Computing data is a 4-byte floating point number.

The AND instruction performs computation with values less than 0.5 as "0" and values 0.5 or more as "1," and
outputs the result (J or S1 after computation) as either "0" or "1."

Restriction on
Number Used None Overflow No
Function Block Programming
Computing i (Example) DI1  DI2
Module Symbol Explanation DI1: Digital input 1
DI2: Digital input 2
A B
Oor1
Input AN D
Oor1
J
Output WhenA=20.5and B=0.5, 1
P Otherwise, 0
07115E.ai

Text Programming

(Example) Digital inputs 1 and 2 are ANDed.

Text Program S1 S2 S3 S4 S5 Explanation
LD DI1 DI1 a b c d When DI1=1

LD DI2 DI2 DI1 a b c When DI2=0
AND 0 a b c c AND S1=0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

OR
Category Logic computations
Name of Computation
Computation OR Instruction Symbol OR

Explanation of Operation

OR
A (S1) bef.ore 0 0 1
computation
B (S2) before 0 1 1
computation
J(S1) aﬂer 0 1 1
computation

Computing data is a 4-byte floating point number.

The OR instruction performs computation with values less than 0.5 as "0" and values 0.5 or more as "1," and
outputs the result (J or S1 after computation) as either "0" or "1."

Restriction on
Number Used None Overflow No
Function Block Programming
Computing i (Example) DI1  DI2
Module Symbol Explanation DI1: Digital input 1
DI2: Digital input 2
A B
A |Oor1
Input O R
B (Oor1
%
WhenA=0.50rB=0.5,1
Output J Otherwise, 0
07116E.ai

Text Programming

(Example) Digital inputs 1 and 2 are ORed.

Text Program S1 S2 S3 sS4 S5 Explanation

LD DI1 DI1 a b c d When DI1=1

LD DI2 DI2 DI1 a b c When DI2=0
OR 1 a b c c OR S1=1

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

NOT

Category Logic computations

Name of

Computation NOT

Computation
Instruction Symbol

NOT

Explanation of Operation

NOT

A (S1) before
computation

J (S1) after
computation

Computing data is a 4-byte floating point number.

The NOT instruction performs computation with values less than 0.5 as "0" and values 0.5 or more as "1," and
outputs the result (J or S1 after computation) as either "0" or "1."

Eﬁ:‘ggt:OSszg None Overflow No
Function Block Programming
o
Input A |[Oor1 A
NOT
oupst | J | ynciaZos. Lﬁ

Text Programming

(Example) The status of digital input 1 is inverted.

Text Program S1 S2 S3 S4 S5 Explanation
LD DI1 DI1 a b c d When DI1=1
NOT 0 a b c d NOT S1=0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

EOR
Category Logic computations
Name of . Computation
Computation Exclusive OR Instruction Symbol EOR

Explanation of Operation

The EOR instruction performs computation with values less than 0.5 as "0" and values 0.5 or more as "1," and
outputs the result (J or S1 after computation) as either "0" or "1."

EOR
A (S1) bef.ore 0 0 1 1
computation
B (S2) before 0 1 0 1
computation
J(S1) aﬂer 0 1 1 0
computation
Computing data is a 4-byte floating point number.
Restriction on
Number Used None Overflow No
Function Block Programming
Computin . (Example) DI1  DI2
Mo':ule 9 Symbol Explanation DI1: Digital input 1
DI2: Digital input 2
A B
A |Oor1
Input EO R
B |0Oor1
J
Exclusive OR of Aand B
Output J | (See "Explanation of
Operation.") 07118E.ai

Text Programming

(Example) Digital input 1 and digital input 2 are exclusively ORed.

Text Program S1 S2 S3 sS4 S5 Explanation
LD DI1 DI1 a b c d When DI1=1

LD DI2 Di2 DI1 a b c When DI2=1
EOR 0 a b c c EOR S1=0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MAND

Category Logic computations
Name of . Computation
Computation Multi-input AND Instruction Symbol

Explanation of Operation

MAND

The MAND instruction outputs the following (J or S1 after computation):

When input value 1 (A or S4) to input value 4 (D or S1) before computation all are 0.5 or more, "1" is output.
When even one input value is less than 0.5, "0" is output.

Computing data is a 4-byte floating point number.

Restriction on

Number Used | \O"® Overflow No

Function Block Programming

Computing

Symbol Explanation (Example) DI1 Dl2 DI3 D4
Module DI1: Digital input 1
A Input value 1 DI2: Digital input 2
DI3: Digital input 3 A | B | C | D
Input value 2 DI4: Digital input 4
Input

Input value 3 MAN D

Input value 4 J
When Ato D allare 20.5, 1
Output ;

When even one of Ato D is
< 0 5 0 07119E.ai

Text Programming

OO0 w

(3

(suononuysuj) ajnpopy Bundwo) jo uonesddy pue suonesadQ H

(Example) Digital inputs 1 to 4 are ANDed.

Text Program S1 S2 S3 S4 S5 Explanation
LD DI1 DI1 a b c d Reads digital input 1.
LD DI2 DI2 DI1 a b c Reads digital input 2.
LD DI3 DI3 DI2 DI1 a b Reads digital input 3.
LD DI4 DI4 DI3 DI2 DI1 a Reads digital input 4.
>
MAND o/t a a @ a Wh\é\rlwheec;\)l;ntz Ef'éﬂ"tirgm iso '<5'0?5, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MOR
Category Logic computations
Name of . Computation
Computation Multi-input OR Instruction Symbol MOR

Explanation of Operation

Computing data is a 4-byte floating point number.

The MOR instruction outputs the following (J or S1 after computation):

When even one of input value 1 (A or S4) to input value 4 (D or S1) before computation is 0.5 or more, "1" is output.
When all input values are less than 0.5, "0" is output.

Restriction on

WhenAtoD allare <0.5,0

Number Used None Overflow No
Function Block Programming
(o] ti .
oMmzu Ilng Symbol Explanation (Example) DI1 D2 DI3 Dl4
ooule DI1: Digital input 1
A Input value 1 DI2: Digital input 2
DI3: Digital input 3 A B | C | D
B Input value 2 DI4: Digital input 4
Input
C |Inputvalue 3 MOR
D |Inputvalue 4 J
When even one of Ato D I
Output J is =0.5, 1

07120E.ai

Text Programming

(Example) Digital inputs 1 to 4 are ORed.

Text Program S1 S2 S3 S4 S5 Explanation
LD DI1 DI1 a b c d Reads digital input 1.
LD DI2 DI2 DI1 a b c Reads digital input 2.
LD DI3 DI3 DI2 DI1 a b Reads digital input 3
LD DI4 Dl4 DI3 DI2 DI1 a Reads digital input 4.
is 2 0.
wor o | e | e | e | o | Memememannons s 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MEOR
Category Logic computations
Name of . . Computation
Computation Multi-input exclusive OR Instruction Symbol MEOR

Explanation of Operation

output.

Otherwise, "1" is output.

Computing data is a 4-byte floating point number.

The MEOR instruction outputs the following (J or S1 after computation):

When input value 1 (A or S4) to input value 4 (D or S4) before computation all are 0.5 or more or less than 0.5, "0" is

Restriction on

Number Used None Overflow No
Function Block Programming
CoMmZUtlmg Symbol Explanation (Example) D1 DI2 DI3 Dl4
odule DI1: Digital input 1
A Input value 1 DI2: Digital input 2
DI3: Digital input 3 A | B | o) | D
B Input value 2 DI4: Digital input 4
Input
C |Inputvalue 3 M EOR
D |Inputvalue 4 J
WhenAtoD allare 20.5,0 I
Output J WhenAtoD allare <0.5,0 _
Otherwise, 1 orziEa

Text Programming

(Example) Digital inputs 1 to 4 are exclusively ORed.

Text Program S1 S2 S3 sS4 S5 Explanation
LD DI1 DI1 a b c d Reads digital input 1.
LD DI2 DI2 DI1 a b c Reads digital input 2.
LD DI3 DI3 DI2 DI1 a b Reads digital input 3.
LD DI4 Di4 DI3 DI2 DI1 a Reads digital input 4.
When DI1 to DI4 all are 20.5, 0
MEOR on a a a a When DI1 to DI4 all are <0.5,0
Otherwise, 1

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

CMP
Category Condition judgments
Name of . Computation
Computation Comparison Instruction Symbol CMP

Explanation of Operation

The CMP instruction is the same as the greater or equal (GE) instruction.
The CMP instruction compares the content of input value 1 (A or S2) with input value 2 (B or S1) before execution,
and outputs the following (J or S1 after computation) as a result of the comparison:

When input value 1 (A or S2) = input value 2 (B or S1), "1" is output.
When input value 1 (A or S2) < input value 2 (B or S1), "0" is output.

Computing data is a 4-byte floating point number.

Restriction on
Number Used

None Overflow

No

Function Block Programming

Computing

(Example)

X1 X2

CMP

Symbol Explanation X1: Analog input 1
Module X2: Analog input 2
A |Input value 1
Input
B |Inputvalue 2
WhenA<B,0
Output J |WhenAz8, 1

-

07122E.ai

Text Programming

(Example) Analog input 1 is compared with analog input 2, and "1" is selected if analog input 1 is larger or "0" is
selected if analog input 1 is smaller.

Text Program S1 S2 S3 S4 S5

Explanation

LD X1

LD X2

CMP

X1

X2 X1

0/1

Reads analog input 1.

Reads analog input 2.

X2 <X1,1
X2>X1,0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SwW
Category Condition judgments
Name of . oo Computation
Computation Signal switching Instruction Symbol SW

Explanation of Operation

Computing data is a 4-byte floating point number.

When the switching signal (E or S1) < 0.5, input value 1 (A or S3) is output.
When the switching signal (E or S1) = 0.5, input value 2 (B or S2) is output.

The SW instruction outputs input value 1 (A or S3) or input value 2 (B or S2) according to the value of the switching
signal (E or S1), and outputs the following (J or S1 after computation) as a result of the comparison.

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1 X2
Module Symbol Explanation XA: Analog input 1
X2: Analog input 2
A Input value 1 DI1: Digital input 1 A B
Input B |Inputvalue 2 SW Eq—pn
E Switching signal J
(071)
When E=0.5B
OUtpUt J When E < 05, A 07123E.ai

Text Programming

(Example) Analog input 1 and analog input 2 are switched by digital input 1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD X2 X2 X1 a b c Reads analog input 2.
LD DI1 0N X2 X1 a b Reads the switching signal.
When DI1 = 0.5, X2
sw X1 orX2 a b b b When DI1 < 0.5, X1

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

GE
Category Condition judgments
Name of Computation
Computation 2, Greater orequal Instruction Symbol GE

Explanation of Operation

The GE instruction is the same as the comparison (CMP) instruction.
The GE instruction compares the content of the compared value (A or S2) with the comparison value (B or S1)
before execution, and outputs the following (J or S1 after computation) as a result of the comparison:

When compared value (A or S2) = comparison value (B or S1), "1" is output.
When compared value (A or S2) < comparison value (B or S1), "0" is output.

Computing data is a 4-byte floating point number.

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1 X2
Module Symbol Explanation X1: Analog input 1

X2: Analog input 2

A | Compared value

Input

B | Comparison value

J
When A=B, 1
Output J |WhenA<B 0

07124E.ai

Text Programming

(Example) Analog input 1 is compared with analog input 2, and "1" is selected if analog input 1 is larger or "0" is
selected if analog input 1 is smaller.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1 (compared value).
LD X2 X2 X1 a b c Reads analog input 2 (comparison value).
X1=X2,1
GE oM a b c c X1<X2, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

GT

Category Condition judgments

Name of
Computation

> Greater than

Computation
Instruction Symbol

Explanation of Operation

Computing data is a 4-byte floating point number.

The GT instruction compares the content of the compared value (A or S2) with the comparison value (B or S1)
before execution, and outputs the following (J or S1 after computation) as a result of the comparison:

When compared value (A or S2) > comparison value (B or S1), "1" is output.
When compared value (A or S2) < comparison value (B or S1), "0" is output.

Restriction on
Number Used | °"® Overflow No
Function Block Programming
Computing . (Example) X1 X2
Module Symbol Explanation X1: Analog input 1
X2: Analog input 2
A | Compared value A B
Input
B | Comparison value GT
f
When A>B, 1
Output J |Whenas<B,0
07125E.ai

Text Programming

(Example) Analog input 1 is compared with analog input 2, and "1" is selected if analog input 1 is larger or "0" is
selected if analog input 1 is smaller.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1 (compared value).
LD X2 X2 X1 a b c Reads analog input 2 (comparison value).
X1>X2,1
GT oM a b c c X1<X2, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LE
Category Condition judgments
Name of Computation
Computation <, Less or equal Instruction Symbol LE

Explanation of Operation

Computing data is a 4-byte floating point number.

The LE instruction compares the content of the compared value (A or S2) with the comparison value (B or S1)
before execution, and outputs the following (J or S1 after computation) as a result of the comparison:

When compared value (A or S2) < comparison value (B or S1), "1" is output.
When compared value (A or S2) > comparison value (B or S1), "0" is output.

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1 X2
Module Symbol Explanation X1: Analog input 1
X2: Analog input 2
A | Compared value A | B
Input
B | Comparison value LE
%
When A<B, 1
Output J ' |WhenA>B. 0
07126E.ai

Text Programming

(Example) Analog input 1 is compared with analog input 2, and "1" is selected if analog input 2 is larger or "0" is
selected if analog input 2 is smaller.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1 (compared value).
LD X2 X2 X1 a b c Reads analog input 2 (comparison value).
X1<X2,1
LE oM a b c c X1>X2, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

LT

Category Condition judgments

Name of
Computation

<, Less than

Computation

Instruction Symbol LT

Explanation of Operation

Computing data is a 4-byte floating point number.

The LT instruction compares the content of the compared value (A or S2) with the comparison value (B or S1) before
execution, and outputs the following (J or S1 after computation) as a result of the comparison:

When compared value (A or S2) < comparison value (B or S1), "1" is output.
When compared value (A or S2) = comparison value (B or S1), "0" is output.

Restriction on
Number Used None Overflow No
Function Block Programming
c ti (Example) X1 X2
omputing . X1: Analog input 1
Module Symbol Explapated X2: Analog input 2
A B
A | Compared value LT
Input
B | Comparison value J
When A< B, 1
Output J WhenAzB, 0 07127 ai

Text Programming

(Example) Analog input 1 is compared with analog input 2, and "1" is selected if analog input 2 is larger or "0" is
selected if analog input 2 is smaller.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1 (compared value).
LD X2 X2 X1 a b c Reads analog input 2 (comparison value).
X1<X2,1
LT oM a b c c X132 X2, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

INRNG

Category Condition judgments
Name of In range Computation
Computation 9 Instruction Symbol

Explanation of Operation

INRNG

The INRNG instruction compares the content of the compared value (A or S3), comparison value (small) (B or S2)
and comparison value (large) (C or S1) before execution, and outputs the following (J or S1 after computation) as a
result of the comparison:

When comparison value (small) (B or S2) < compared value (A or S3) < comparison value (large) (C or S1), "1" is
output.

When compared value (A or S3) < comparison value (small) (B or S2), and comparison value (large) (C or S1) <
compared value (A or S3), "0" is output.
(S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

Restriction on

Number Used None Overflow No

Function Block Programming

Computing . (Example) X1 1 T2
Module Symbol Explanation XA: Analog input 1
T1: Temporary memory register 1
A Compared value T2: Temporary memory register 1 A | B | c |
Input B | Comparison value, small I N RN G
C | Comparison value, large J
WhenB<A<C,1
Output J |WhenA<Band G <A 0 o726

Text Programming

(Example) Analog input 1 is compared with temporary memory register 1 and temporary memory register 2 to see if it is in range.

Text Program S1 S2 S3 sS4 S5 Explanation

LD X1 X1 a b c d Reads analog input 1 (compared value).

LD T1 T X1 a b c Reads tempo.rary memory register 1
(comparison value, small).

LD T2 T2 T X1 a b Reads tempo.rary memory register 2
(comparison value, large).

T1<X1<T2,1
INRNG 0N a b b b X1<T1,T2<X1,0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

OUTRNG
Category Condition judgments
Name of Computation
Computation Outofrange Instruction Symbol OUTRNG

Explanation of Operation

output.

(S3 to S5 are pushed up.)

Computing data is a 4-byte floating point number.

The OUTRNG instruction compares the content of the compared value (A or S3), comparison value (small) (B or S2)
and comparison value (large) (C or S1) before execution, and outputs the following (J or S1 after computation) as a
result of the comparison:

When compared value (A or S3) < comparison value (small) (B or S2) or comparison value (large) (C or S1) <
compared value (A or S3), "1" is output.
When comparison value (small) (B or S2) < compared value (A or S3) < comparison value (large) (C or S1), "0" is

Restriction on
Number Used None Overflow No
Function Block Programming
Computing . (Example) X1 T T2
Module Symbol Explanation X1: Analog input 1
T1: Temporary memory register 1
A Compared value T2: Temporary memory register 1 | A | B | C |
Input B | Comparison value, small O U T RN G
C | Comparison value, large \Tl
WhenA<Band C <A, 1
OUtPUt J When B<A<C,0 07129E.ai

Text Programming

(Example) Analog input 1 is compared with temporary memory register 1 and temporary memory register 2 to see if it is out of

range.
Text Program S1 S2 S3 sS4 S5 Explanation

LD X1 X1 a b d Reads analog input 1 (compared value).

LD T1 T X1 a c Reads tempo'rary memory register 1
(comparison value, small).

LD T2 T2 T X1 b Reads tempo.rary memory register 2
(comparison value, large).

X1<T1, T2 X1,1
OUTRNG 0/1 a b b T1<X1<T2, 0

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

MSWA
Category Condition judgments
Name of Computation
: Multi input signals switching A Instruction |MSWA
Computation
Symbol

Explanation of Operation

When 1.5 < Selection value E < 2.5, Input value B is output.
When 2.5 < Selection value E < 3.5, Input value C is output.
When 3.5 < Selection input E, Input value D is output.

Otherwise, A is output.

Restriction on

Number Used None Overflow No
Function Block Programming
Computing .
Module Symbol Explanation
Input value 1 Input value 3
A Input value 1 ‘Input value 2¢ Input value 4
B |Inputvalue 2 * *
AlB[]c[D]
Input and C |inputvalue 3 i
Parameters nput value 1'4— Selection value
D |Inputvalue 4 MSWA
E |Selection value ]
Output J | Selected input value

Text Programming

Used only in function block programming
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7.1 List of Computing Module (Instruction)

MSWB
Category Condition judgments
Computa-
Name of . . . tion
Computation Multi input signals switching B Instruction MSWB
Symbol

Explanation of Operation

When Input value F = 0.5, Input value B is output.
When Input value G = 0.5, Input value C is output.
When Input value H =2 0.5, Input value D is output.
Otherwise, A is output.
If multiple conditions occur simultaneously, the order of priority is A>B > C > D.

Restriction on

Number Used None Overflow No
Function Block Programming
Computing i
Module Symbol Explanation
A |Inputvalue 1
B |Inputvalue 2 Input value 1 Input value 3
Input value 2| Input value 4
C |Inputvalue 3 ¢ * ¢ *
D |Inputvalue 4 AlB]c]| D]
Input and E <& Switching signal 1 (0/1)
Parameters E | Switching signal 1 (0/1) F <& Switching signal 2 (0/1)
M SWB G <& Switching signal 3 (0/1)
F | Switching signal 2 (0/1) H |<&— Switching signal 4 (0/1)
G | Switching signal 3 (0/1) %l
H | Switching signal 4 (0/1)
Output J [Selected input value

Text Programming

Used only in function block programming

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

BITSEL
Category Condition judgments
Name of Selection from four inputs and conver- Computation
. . . ) BITSEL
Computation |sion to a numerical value Instruction Symbol
Explanation of Operation
When Input value B 2 0.5, 2.0 is output.
When Input value C =2 0.5, 3.0 is output.
When Input value D 2 0.5, 4.0 is output.
Otherwise, 1.0 is output.
If multiple conditions occur simultaneously, the order of priority is A>B > C > D.
Restriction on
Number Used None Overflow No
Function Block Programming
Computing .
Module Symbol Explanascd Input value 1 Input value 3
Input value 2| Input value 4
A |Inputvalue 1 ¢ * ¢ *
Input and B |Inputvalue 2 AlBfc|Db]
Parameters C Input value 3 B ITS E L
D |Inputvalue 4
J
Output J  |Selected value

Text Programming

Used only in function block programming
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7.1 List of Computing Module (Instruction)

GO @<label name>

Category Condition judgments

Name of
Computation

Jump

Computation In-
struction Symbol

GO@<label name>

Explanation of Operation

The GO instruction is used as an instruction signal, for example, to change the flow of the program.
A'label" is a text string of up to ten characters following "@" (not including "@").
Available characters are alphanumerics and "_" (underbar).

Restriction on
Number Used

None

Overflow

No

Function Block Programming

Used only in text programming

Text Programming

(Example) A jump is performed to label name XYZ.

Text Program S1 S2 S3 S4 S5 Explanation
Jumps to the program line
GO @xvz a b ¢ d © containing the label name XYZ.
@XYZ
Next computation a b ¢ d ©

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

GIF @<label name>

Category Condition judgments

Name of

Computation Conditional jump

Computation
Instruction Symbol

GIF @<label name>

Explanation of Operation

alphanumerics and "_" (underbar).

Computing data is a 4-byte floating point number.

The GIF instruction is used as an instruction signal, for example, to change the flow of the program.
A'"label" is a text string of up to ten characters following "@" (not including "@"). Available characters are

By a conditional jump instruction, a jump is performed when the content of register S1 is 0.5 or more.

Restriction on

Number Used None

Overflow

No

Function Block Programming

Used only in text programming

Text Programming

(Example) When digital input 1 is "1," a jump is performed to label name XYZ. When digital input 1 is "0," the
computation programmed to the next program line is executed.

Next computation

@XYZ
Next computation

Text Program S1 S2 | S3 | $4 S5 Explanation
LD D1 01 a b c d Reads digital input 1.
When DI1 2 0.5, jumps to the program line
GIF @XYZ a b c d d containing the label name XYZ.

When DI1 < 0.5, executes the computation
programmed to the next program line.

J

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SUB@n (n=1 to 200), GOSUB @<sub-program name>

Category Condition judgments

Name of
Computation

Jump to the sub-program

Computation
Instruction Symbol

SUB@n (n=1 to 200)

GOSUB@<sub-program name>

Explanation of Operation

be used.

The SUB instruction performs a jump to the subprogram from the main program.
In text programming, the line indicated by GOSUB @<sub-program name> is jumped to unconditionally.
The computation following the jump instruction is executed by the subprogram termination instruction.

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.
The "n" of the SUB@n, IFSUB@n and GTSUB@n instructions is a common number, and the same number cannot

No

(Example)

AlB|]c]|]D

SUB@n

+

*A to D can be used even if registers are
not registered.

Restriction on Total of 200 SUB, IFSUB and GTSUB instructions | Overflow
Number Used
Function Block Programming
Computing .
Module Symbol Explanation
A |Argument 1
B |Argument?2
Input
C |Argument3
D |Argument4
Output J Subprogram output value that is passed from the sub-
program

07130E.ai

Text Programming

(Example) A jump is made to subprogram name XYZ after analog input 1 is read.

Main Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
GOSUB @XYZ X1 a b c d Jumps to subprogram name XYZ.
Next computation a b c d R Computation to bg ex§cut.ed afte.r the
subprogram termination instruction.
Sub Text Program S1 S2 S3 S4 S5 Explanation
/
SUB @XYZ X1 a b c il
Next computation
RTN a b c d e )

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

IFSUB@n (n=1 to 200),GIFSUB @<sub-program name>

Category Condition judgments
Name of . : ) Computation IFSUB@n (n=1 to 200)
Computation Conditional jump to the sub-program Instruction Symbol | GIFSUB@<sub-program name>

Explanation of Operation

be used.

The IFSUB instruction performs a conditional jump to the subprogram from the main program.

In text programming, the program line indicated by SUB @<sub-program name> is jumped to when there is a
change in status (when S1 = 0.5) by GIFSUB @<sub-program name>. (S2 to S5 are pushed up.)

The computation following the jump instruction is executed by the subprogram termination instruction.

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.
The "n" of the SUB@n, IFSUB@n and GTSUB@n instructions is a common number, and the same number cannot

Restriction on
Number Used

Total of 200 SUB, IFSUB and GTSUB instructions

Overflow No

Function Block Programming

Example)

Al BJ]cCc]D

IFSUB@n

+

Computing .
Module Symbol Explanation
A |Argument 1
B |Argument?2
Input and
Parameters C |Argument3
D |Argument4
E |on
Subprogram output value that is passed
Output J from the subprogram when E = 0.5
When E<0.5, value of A

*A to D can be used even if registers are
not registered.

07131E.ai

Text Programming

computation is executed.

(Example) When digital input 1 is "1," a jump is performed to subprogram name XYZ. When digital input 1 is "0," the next

Main Text Program S1 S2 S3 sS4 S5 Explanation
LD D1 D1 a b c d Reads digital input 1.
When DI1 2 0.5, same as GOSUB
GIFSUB @XYZ DI1 b c d d When DI1 < 0.5, the subprogram
termination instruction is just executed.
Next computation a b c d o Computation to bg ex?cutled afte.r the
subprogram termination instruction.
Sub Text Program S1 S2 S3 S4 | S5 Explanation
‘/
SUB @XYZ
Next computation
RTN a b c d e J

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

GTSUB@n (n=1 to 200)

Category Condition judgments
Name of Condition comparison jump to the sub- Com'putatlon GTSUB@n (n=1 to 200)
Computation |program Instruction Symbol

Explanation of Operation

be used.

The GTSUB instruction performs a condition comparison jump to the subprogram from the main program.

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.
The "n" of the SUB@n, IFSUB@n and GTSUB@n instructions is a common number, and the same number cannot

Restriction on
Number Used

Total of 200 SUB, IFSUB and GTSUB instructions | Overflow

No

Function Block Programming

(Example)

AlB|]c]|]D

GTSUB@n ﬂ

CoMn;Zt:Lng Symbol Explanation
A | Argument 1
B |Argument?2
Input and C |Argument3
Parameters D |Argument4
E |Compared value
F |Comparison value
Subprogram output value that is passed
Output J from the subprogram when E 2 F

When E < F, value of A

*A to D can be used even if registers are
not registered.

+

07132E.ai

Text Programming

Used only in function block programming

IM 01B08K01-02E
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7.1 List of Computing Module (Instruction)

SSUB@n (n=201 to 256)

Category Condition judgments

Name of Jump to the sub-program (for nesting) Computation
Computation P prog 9) | Instruction Symbol

Explanation of Operation

SSUB@n (n=201 to 256)

The SSUB instruction performs a jump to the subprogram from the main program or subprogram.

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.
The "n" of the SSUB@n, IFSSUB@n and GTSSUB@n instructions is a common number, and the same number
cannot be used.

Restriction on .11 of 56 SUB, IFSUB and GTSUB instructions | Overflow No
Number Used
Function Block Programming
COM";F;:tang Symbol Explanation (Example)
Al BJ]cCc]D
A |Argument 1
B |Argument 2 SSUB@n
Input
C |Argument3 \Tl
D |Argument4
*A to D can be used even if registers are
i not registered.
Output J Subprogram output value that is passed g S
from the subprogram

Text Programming

Used only in function block programming
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7.1 List of Computing Module (Instruction)

IFSSUB@n (n=201 to 256)

Category Condition judgments
Name of Conditional jump to the sub-program Computation _
Computation | (for nesting) Instruction Symbol IFSSUB@n (n=201to 256)

Explanation of Operation

The IFSSUB instruction performs a conditional jump to the subprogram from the main program or subprogram.

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.

The "n" of the SSUB@n, IFSSUB@n and GTSSUB@n instructions is a common number, and the same number
cannot be used.

Restriction ON | r.1. of 56 SUB, IFSUB and GTSUB instructions | Overflow No
Number Used
Function Block Programming
Computing .
Module Symbol Explanation (Example)
AlB[]c]D
A |Argument 1
B |Argument2 |FSSUB@n "E Ja—DI
Input and
Parameters C |Argument3 J
D |Argument4
E |01 T
*A to D can be used even if registers are
Subprogram output value that is passed not registered.
Output J from the subprogram when E = 0.5 07134E ai

When E < 0.5,

value A

Text Programming

Used only in function block programming

IM 01B08K01-02E

7-105

(suononuysuj) ajnpopy Bundwo) jo uonesddy pue suonesadQ H



7.1 List of Computing Module (Instruction)

GTSSUB@n (n=201 to 256)

Category Condition judgments
Name of Condition comparison jump to the sub-| Computation _
Computation | program (for nesting) Instruction Symbol GTSSUB@n (n=201 to 256)

Explanation of Operation

subprogram.

The GTSSUB instruction performs a condition comparison jump to the subprogram from the main program or

When arguments 1(A) to 4(D) are not used, "0" is output (J) in the subprogram.

The "n" of the SSUB@n, IFSSUB@n and GTSSUB@n instructions is a common number, and the same number
cannot be used.

Restriction on
Number Used

Total of 56 SUB, IFSUB and GTSUB instructions | Overflow

No

Function Block Programming

Computing Symbol Explanation
Module (Example)
A |Argument 1 AlBJ]cC]D
E
B |Argument 2 =
GTSSUB@n 5
Input and C |Argument3
Parameters D |Argument4 J
E |Compared value
F Comparison value *A to D can be used even if registers are
Subprogram output value that is passed not registered.
Output J |from the subprogram when E 2 F 07135E ai
When E < F, value of A
Text Programming
Used only in function block programming
7-106
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7.1 List of Computing Module (Instruction)

SUB @<sub-program name>

Category Condition judgments

Name of Sub-proaram startu Computation
Computation brog P Instruction Symbol

SUB @<sub-program name>

Explanation of Operation

The SUB instruction indicates the start of the subprogram.
The subprogram begins at "SUB @<sub-program name>" and is terminated by the subprogram termination (RTN)
instruction.

As the inter-loop operations of the cascade control module CSC, @CSCPR1 and @CSCPR2, are started up from
CSC, the GOSUB and GIFSUB instructions are not required. Also, the GOSUB and GIFSUB instructions need not
be used if "SUB @CSCPR1" and "SUB @CSCPR2" are not written in the program.

For details on the application and role of @CSCPRn, see "5.3 How to Use the Cascade (CSC) Control Module."

Restriction on

Number Used None Overflow No

Function Block Programming

Used only in text programming

Text Programming

(Example) Subprogram ABC is started.

Text Program S1 S2 S3 sS4 S5 Explanation
SUB @ABC a b c d e Starts subprogram ABC.
a b c d e Processing

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

RTN

Category Condition judgments

Name of
Computation

Sub-program termination

Computation
Instruction Symbol

RTN

Explanation of Operation

The RTN instruction indicates the end of the subprogram, and executes a return to the main program.

Restriction on

Number Used None

Overflow

No

Function Block Programming

Used only in text programming

Text Programming

(Example) Computation processing of subprogram name XYZ is terminated, and program execution returns to the

main program.

Sub Text Program S1 S2 S3 S4 | S5 Explanation
SUB @XYZ a b c d e Starts subprogram XYZ.
a b c d e
RTN Terminates the subprogram and returns to the
main program.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

CHG
Category Register moves
Name of . Computation
Computation S register change Instruction Symbol CHG
Explanation of Operation
The CHG registers changes the values of register S1 and
register S2.
CHG
Before computation After computation
S1 A ><: B
S2 B A
S3 C C
S4 D D
S5 E E
07136E.ai
Restriction on
Number Used None Overflow No
Function Block Programming
Used only in text programming
Text Programming
(Example) Register S2 is changed with register S1 after register S1 is read.
Text Program S1 S2 S3 S4 S5 Explanation
LD P1 P1 a b c d Reads the default.
LD D1 0N P1 a b c Sets the start status.
LD T1 o o P1 a b Resets the p.rogram if the program
is ended.
PGM1 Linearizer 0/1 a b b Computes the program.
output
ST CSV1 L'gﬁf;ﬁer 01 a b b |Stores the result to register CSVA1.
CHG 0N Linearizer a b b Changes the S register.
output
STT1 of | Hnearizer) b b Stores the PGM end flag to T1.
output
Next computation

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

ROT
Category Register moves
Name of . . Computation
Computation S register rotation Instruction Symbol ROT

Explanation of Operation

The ROT instruction rotates registers S2 to S5 successively
upwards, and moves S1 to S5.

Before computation

After computation

S1 A B
s2 B C
S3 c D
sS4 D E
S5 E A
07137E.ai
S s ot

Function Block Programming

Used only in text programming

Text Programming

(Example) Register T containing in S1 to S5 is rotated.

Next computation

Text Program S1 S2 S3 S4 S5 Explanation
T T2 T3 T4 T5
ROT T2 T3 T4 T5 T Rotates the S register.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

BSC1, BSC2
Category Control functions
Name of g sic control Computation ~ pseq Bsca
Computation Instruction Symbol

Explanation of Operation

Function block programming :

Text programming :

The computation result is output to J.

computation result is output to S1.

Process variable 1 (A) is input to perform the control operations of the single loop.

Process variable 1 (A) is input to perform the control operations of the single loop.The

» For both inputs and outputs, 0.0 to 1.0 is the equivalent of 0 to 100%. When PV has been computed by actual
quantities before this instruction, use the normalization (NORM) instruction to normalize to 0.0 to 1.0.
» Flags, such as the operation mode and parameters other than PV, are read and written when a control instruction

is executed.

These parameters and flags are handled by front panel key operations, communication, and the read and store (LD

reg, ST reg) instructions.
+ The BSC1 and BSC2 instructions can be used within the same program. (Example: control operation in dual-loop

control)

Other combinations are not possible.

For details, see "5.1 How to Use the Basic (BSC) Control Module."

Restriction on
Number Used

One each of BSC1 and BSC2 to be executed

during one control period

Overflow

No

Function Block Programming

Computing

Module Symbol Explanation
Process variable 1
neut A (PV1)
Output J Control operation

result

(Example)

X1 is input, and BSC is executed.

R

07138E.ai

Text Programming

(Example) Analog input 1 is input, and the computation result is output to Y1 after execution of BSC1.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
Executes basic control.
BSC1 MV1 a b c d (The control operation result is
stored to S1.)
ST Y1 MV1 a b c d Outputs to Y1.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

CSC
Category Control functions
Name of Computation
Computation Cascade control Instruction Symbol csc

Explanation of Operation

Function block programming :  Process variable 1 (A) and process variable 2 (B) are input to perform cascade
control operation.
The computation result is output to J.

Text programming : Process variable 1 (S2) and process variable 2 (S1) are input to perform cascade ontrol
operation.
The computation result is output to S1. (S3 to S5 are pushed up.)

» For both inputs and outputs, 0.0 to 1.0 is the equivalent of 0 to 100%. When PV has been computed by actual
quantities before this instruction, use the normalization (NORM) instruction to normalize to 0.0 to 1.0.

» Flags, such as the operation mode and parameters other than PV, are read and written when a control instruction
is executed.
These parameters and flags are handled by front panel key operations, communication, and the read and store (LD
reg, ST reg) instructions.

For details, see "5.3 How to Use the Cascade (CSC) Control Module."

Restriction on | One CSC to be executed during one

Number Used | control period Overflow No

Function Block Programming

Computin . (Example) X1 X2
MoZuIe ? Symbol Explanation X1 and X2 are input,
and CSC is executed.

A Process variable 1
(PV1)

Input CSC

Process variable 2

(PV2) :
Output J Control operation

result 07139 ai

Text Programming

(Example) Analog input 1 and analog input 2 are input, and the computation result is output to Y1 after execution of CSC.

Text Program S1 S2 S3 S4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD X2 X2 X1 a b c Reads analog input 2.

Executes cascade control.
CsC MV1 a b c c (The control operation result is
stored to S1.)

ST Y1 MV1 a b c c Outputs to Y1.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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7.1 List of Computing Module (Instruction)

SSC
Category Control functions
Name of Computation
Computation Selector control Instruction Symbol SsC

Explanation of Operation

Function block programming :  Process variable 1 (A) and process variable 2 (B) are input to perform selector
control operation.

The computation result is output to J.

Text programming : Process variable 1 (S2) and process variable 2 (S1) are input to perform selector control
operation.

The computation result is output to S1. (S3 to S5 are pushed up.)

» For both inputs and outputs, 0.0 to 1.0 is the equivalent of 0 to 100%. When PV has been computed by actual
quantities before this instruction, use the normalization (NORM) instruction to normalize to 0.0 to 1.0.

» Flags, such as the operation mode and parameters other than PV, are read and written when a control instruction
is executed.
These parameters and flags are handled by front panel key operations, communication, and the read and store (LD
reg, ST reg) instructions.

For details, see "5.4 How to Use the Selector (SSC) Control Module."

Restriction on | One SSC to be executed during one
. Overflow No
Number Used | control period
Function Block Programming
Computin . (Example) X1 X2
M Z | 9 Symbol Explanation X1 and X2 are input,
CLIE and SSC is executed.
A Process variable 1 A B
(PV1)
Input SSC
B Process variable 2
(PV2) ]
Control operation I
Output J result 07140E ai

Text Programming

(Example) Analog input 1 and analog input 2 are input, and the computation result is output to Y1 after execution of SSC.

Text Program S1 S2 S3 sS4 S5 Explanation
LD X1 X1 a b c d Reads analog input 1.
LD X2 X2 X1 a b c Reads analog input 2.
Executes selector control.
MV1 . .
SSC a b ¢ ¢ (The control operation result is stored to S1.)
ST Y1 MV1 a b c c Outputs to Y1.

» Operation of S register before and after execution of instruction: "Chapter 12 List of Text Program Instructions"
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Chapter 8 Using Peer-to-peer Communication

8.1 Overview of Function

Peer-to-peer communication can be used on YS1700 (optional code: /A31).
Peer-to-peer communication enables up to 32 YS1700s to be connected. Of these

32 YS1700s, four units can send four analog data and 16 digital data, and receive 16
analog data and 64 digital data. The remaining 28 units can only receive 16 analog data
and 64 digital data. The user can send and receive data simply by reading data from
peer-to-peer communication registers (data reception) or writing data to peer-to-peer
communication registers (data transmission) by the user program on the YS1700 without
being aware that communications is being performed.

Controller Nos.1 to 4 can transmit and receive data.

e

Controller Nos.5 to 32 can only receive data.

\\v\

BOPEEEE

Max. 32 units
0801E.ai
Specifications of Peer-to-peer Communications

Item Specifications

Interface

RS-485, 2-wire type

Transmission control
procedure

Asynchronous, non-procedural, half-duplex

Baud rate

19200 bps

Connection method

Parallel connection

Number of connected units

Max. 32 (4 transmitting/receiving controllers, 28 receiving-only
controllers

Maximum connection
distance

1200 m

Amount of data transmitted

(4 analog data + 16 digital data) per transmitting/receiving controller

Amount of data received

16 analog data + 64 digital data

Transmitted data update
period

200 ms (asynchronous with user program execution period)

Communication fail
detection time

2 seconds
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8.21

8.2 Peer-to-peer Communication Settings

Setting Peer-to-peer Communication, Communication Address and

Terminating Resistor

Setting Display

Engineering Display Operation Display > [«w>]+{@Jkeys (to the Tuning Menu Display)
> [«=p[+H{@keys (to the Engineering Menu Display) > [COMM]
software key (Communication Setting Display)

E< &K

YOKOGAWA <>
0802E.ai
Setting Details

Parameter Name Setting Range Factory Default
PCL: PC link communication
PCLSUM: PC link communication (with checksum)

. MODASC: Modbus communication (ASCII)

PSL RS-485 protocol selection MODRTU: Modbus communication (RTU) MODRTU
YS: YS protocol
P-to-P: Peer-to-peer communication

ADRS RS-485 communication 1 to 4: Transmitting/receiving controllers 1

address 5 to 99: Data receiving controllers only (Note)
TRMR RS-485 communication OFF, ON OFF

terminating resistor ON/OFF

Note: Do not set the same communication address to different controllers.

O RS-485 protocol selection
Set "P-to-P" to the controllers that are made to perform peer-to-peer communication.
O RS-485 communication address
Set any communication address between 1 to 4 to controllers that transmit and receive data. Set a
unique address to each controller. Do not set the same address to two or more controllers.
Set any communication address within the range 5 to 32 to controllers that only receive data. Set a
unique address to each controller. Do not set the same address to two or more controllers.
O RS-485 communication terminating resistor ON/OFF
Set the terminating resistor on the last controller on the network to ON.
» For wiring: see "Wiring for the Serial Communication Interface (Optional Code /A31)" in YS1500

Indicating Controller/YS1700 Programmable Indicating Controller Operation Guide.

8-2
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8.2 Peer-to-peer Communication Settings

8.2.2 Peer-to-peer Communication Registers

Data that can be transferred by peer-to-peer communication is analog data and digital
data. Digital data is in either of two states, ON (1) or OFF (0), depending on the rules of
the user program.

Transmitted/received data can be used in the user program via peer-to-peer
communication registers. The following table shows the peer-to-peer communication
registers and the read/write operations performed on these registers by the user
program.

*Registers are floating point numbers (single-precision real numbers).

Peer-to-peer Communication Registers

Register

Name Name Explanation Data Type

n: 01 to 04 Data received from
communication address 1

n: 05 to 08 Data received from ) .
Peer-to-peer L Floating point number
communication address 2

CXn commuplcatlon . - 09 to 12 Data received from (single-precision real
analog input register number)

communication address 3
n: 13 to 16 Data received from
communication address 4

Peer-to-peer Floating point number

communication n: 01 to 04 Data transmitted to other . .
CYn (single-precision real
analog output controllers
; number)
register

n: 01 to 16 Data received from
communication address 1
n: 17 to 32 Data received from
Peer-to-peer o
L communication address 2 .
Cin communication ) ) Digital data (0, 1)
digital inout reaister n: 33 to 48 Data received from
9 P 9 communication address 3
n: 49 to 64 Data received from

communication address 4

Peer-to-peer

COon cgrpmunlcatlon n: 01 to 16 Data transmitted to other Digital data (0, 1)
digital output controllers
register

L n: 01 to 04 Indicates the status

Reception timeout . Status data
(normal/error) of the data received from ) .

flag (0: normal, 1: error)

communication address n.

CFn

Read/Write Instruction Symbols in User Program

Instruction Symbol Instruction
LD CXn Reads CXn to computation register (S1).
LD Cin Reads ClIn to computation register (S1).
LD CFn Reads CFn to computation register (S1).
ST CYn Stores the data of computation register (S1) to CYn.
ST COn Stores the data of computation register (S1) to COn.
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8.2 Peer-to-peer Communication Settings

8.2.3 Processing at Communication Failure

This item describes processing on YS1700 when peer-to-peer communication fails.

Causes of Communication Failure and Processing

Item Cause of Failure Processing on Receiving Controller | Processing on Transmitting Controller
S The recelVlng cpntroller holds the An error cannot be detected.
Broken communication line | previously received peer-to-peer L
S AP When the transmitting controller
Receiving controller communication input data. ; ;
1 Z o ) receives data, it detects an error on the
communication card If the error continues for two seconds, s -
. L transmitting controller as the receiving
malfunction the reception timeout flag changes state
controller.
to 1 (error).
The user program is being
2 downloaded or uplgaded, or Same as above Functions are stopped.
parameters are being setup
on the transmitting controller.
. . Functions are stopped. An error cannot be detected.
The user program is being . . e
Note, however, that even if functions are | When the transmitting controller
downloaded or uploaded, or o ) ;
3 ) stopped, peer-to-peer communication receives data, it detects an error on the
parameters are being setup |. . : s L
o input data is received normally, and transmitting controller as the receiving
on the receiving controller. .
stored to registers CX and Cl. controller.
The receiving controller holds the
previously received peer-to-peer
Failure of transmitting communication input data. .
4 ) Failure
controller If the error continues for two seconds,
the reception timeout flag changes state
to 1 (error).
The receiving controller holds the
previously received peer-to-peer A power failure has occurred.
Power failure on transmitting | communication input data. For details on processing during a power
5 . : " :
controller If the error continues for two seconds, | failure, see "8.2.4 Processing at Power
the reception timeout flag changes state | Failure."
to 1 (error).
. An error cannot be detected.
A power failure has occurred. e
. - . . . When the transmitting controller
Power failure on receiving For details on processing during a ; .
6 . " X receives data, it detects an error on the
controller power failure, see "8.2.4 Processing at s -
. " transmitting controller as the receiving
Power Failure.
controller.
Tpe?/ir;?;m:aigi(\)/gtc;o”:;:g fiset:f An error cannot be detected.
. P ¥ recen P P When the transmitting controller
Communication error communication input data. . .
7 receives data, it detects an error on the

(parity error, framing error)

If the error continues for two seconds,
the reception timeout flag changes state
to 1 (error).

transmitting controller as the receiving
controller.

8.2.4 Processing at Power Failure

This item describes processing when a YS1700 controller is recovered from a power
failure during peer-to-peer communication.

(1) Cold start

The values of registers CX, CY, Cl, and CO start from 0%. When the transmitting

controller or user program writes data to these registers, that data becomes valid.
At a start, the state of the reception timeout flag (CFn) is 1 (error). However, when
communication is recovered, it changes to 0 (normal).

(2) Hot start

The values received before the power failure are held as the values of registers CX,
CY, Cl, and CO. When the transmitting controller or user program writes data to
these registers, that data becomes valid. At a start, the state of the reception timeout
flag (CFn) is 1 (error). However, when communication is recovered, it changes to 0

(normal).

8-4
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8.3

Example of Peer-to-peer Communication

Let us assume a peer-to-peer communication system such as follows:

*» The system is configured by three loops, loop 1, loop 2 and loop 3.

* Loop 1 requires the setpoint (SV1) and Cas/Auto status (CAF1 flag) of loop 2.
* Loop 2 requires the manipulated output variable (MV1) of loop 1.

* Loop 3 requires the process variables (PV1) of loops 1 and 2.

PV1

SV1, Cas/Auto

Loop1 Loop2 Loop3

0803E.ai
Example of Peer-to-peer Communication

Assignment of communication address

As loops 1 and 2 require transmission and reception, set the communication address of
these loops to 1 and 2, respectively. Loop 3 only receives data, so set its communication
address to 5. As there are few controllers in this case, 3 (the communication address of a
transmitting/receiving controller) also can be assigned to loop 3.

Assignment of communication registers

Assign data to the peer-to-peer communication registers of each controller as shown in
the following table.

IM 01B08K01-02E
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8.3 Example of Peer-to-peer Communication

Example of Assigning Peer-to-peer Communication Registers on a Transmitting Controller

Loop1 Loop2
CY01 Process variable (PV1) Process variable (PV1)
Peer-to-peer : -
communication cY02 z\:/?\r;;;;ulated output variable Setpoint value (SV1)
analog output
register CY03 Unused C/A status (CAF1)
CY04 Unused Unused

Example of Assigning Peer-to-peer Communication Registers on a Transmitting Controller

Content of Register

CYO01 of communication address 1 controller = process variable (PV1)

CX01 of loop 1 controller
CX02 CYO02 of communication address 1 controller = manipulated output
variable (MV1) of loop 1 controller
CX03 CY03 of communication address 1 controller=unused
Peer-to-peellf CX04 CY04 of communication address 1 controller=unused
communication
analog input CX05 CY01 of communication address 2 controller = process variable (PV1)
register of loop 2 controller
CY02 of communication address 2 controller = setpoint value (SV1)
CX06
of loop 2 controller
CYO03 of communication address 2 controller = C/A status (CAF1) of
CXo07
loop 2 controller
CX08 CYO04 of communication address 2 controller=unused
CFO1 Judges a normal communication or communication error from the
Reception communication address 1 controller.
timeout flag CF02 Judges a normal communication or communication error from the

communication address 2 controller.

8-6
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8.3 Example of Peer-to-peer Communication

Example of User Program

* Programming by text programming

(1)

)

Example of loop 1 user program

LD CF02 ;Reception timeout flag

GIF @ERR ;Jump to @ERR at receive error
;<<Processing when peer-to-peer communication data is normal>>

LD CXo07 ;Read Cas/Auto status of loop 2

GIF @LOOP-CAS ;Jump to @LOOP-CAS in Cas mode

LD CX06 ;Read SV1 of loop 2
ST MV1 ;
@LOOP-CAS

;<<Creation of send data>>

LD PV1

ST CYO01 ;Write process variable 1 (PV1) to send register CY01

LD MV1

ST CY02 ;Write manipulated output variable 1 (MV1) to send register

CY02
;<<Processing when peer-to-peer communication data is in error>>
@ERR

Example of loop 2 user program

LD CFO1 ;Reception timeout flag

GIF @ERR ;Jump to @ERR at receive error
;<<Processing when peer-to-peer communication data is normal>>

LD CX02 ;Read manipulated output variable of loop 1

ST CSV1 ;Write to cascade setting value

;<<Creation of send data>>

LD PV1

ST CYO01 ;Write process variable 1 (PV1) to send register CY01
LD SV1

ST CY02 ;Write setpoint value 1 (SV1) to send register CY02
LD CAF1

ST CY03 ;Write Cas/Auto mode 1 (CAF1) to send register CY03

;<<Processing when peer-to-peer communication data is in error>>
@ERR

IM 01B08K01-02E
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8.3 Example of Peer-to-peer Communication

(3) Example of loop 3 user program

LD CXO01 ;Read PV1 of loop 1

ST TO1 ;Write to temporary memory register 1

LD CFO1 ;Read reception timeout flag 1

GIF @ERR ;Jump to @ERR at input data error
;<<Processing when loop 1 peer-to-peer communication data is normal>>

LD CX05 ;Read PV1 of loop 2

ST T02 ;Write to temporary memory register 2

LD CF02 ;Read reception timeout flag 2

GIF @ERR ;Jump to @ERR at input data error

;<<Processing when loop 2 peer-to-peer communication data is normal>>

@ERR

8-8
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Chapter 9 Maintenance

This chapter mainly describes how to maintain user programs and how to use the Check

Support Function.

9.1 Maintenance of User Programs

When performing maintenance on user programs, remove the YS1700 from the
instrumentation panel to set it to an offline status. Do not perform maintenance on
users programs with the YS1700 in an online status (plant control status).

A

Operation of I/O signals during user program maintenance
The YS1700 enters a "functions stopped status" and "STOP" appears at the top right of
the LCD display when the user program is uploaded or downloaded. When this happens,
I/O signals, internal registers and the operation mode enter the statuses shown in the

following table.

Signal/Data

Status during Maintenance

Remarks

Operation mode

M mode

Setpoint values SV1, SV2

Value just before stop is held.

Manipulated output variables MV1, MV2

Value just before stop is held.

Analog outputs 1 to 4

Value just before stop is held.

Analog output registers Y1 to Y4

Value just before stop is held.

Digital outputs 1 to 10

Value just before stop is held.

etc.

Digital output registers DO1 to DO10 0

PF key status OFF

PF key status register LP0O1 0

Temporary memory registers TO1 to T60 0

Output registers Y5, Y6 0

Digital output registers DO11 to DO32 0

Dynamic operation Reset First order lag, dead time,

IM 01B08K01-02E
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9.2 Using Check Support Function

The Check Support Function is available for the YSS1000 version R1.03 or higher.

A [ WARNING.

» The Check Support Function is intended for maintenance personnel, who
have practical experience with the maintenance of instrumentation and control
equipment, and who have professional knowledge of operation and monitoring
tasks with controllers.

*  When checking the YS1000 using the Check Support Function of YSS1000, be
sure to perform a check while the YS1000 is in the case or housing in order to
meet safety requirements.

*  When removing the YS1000 main unit from the device or control panel, be sure
to shut off the power supply to the YS1000 main unit and then remove the main
unit while it is in the case or housing.

» Be sure to use instruments that are calibrated to perform a check.

» Be sure to perform a check in the operating environment at an ambient
temperature of 23°C + 2°C.

A CAUTION

» Before powering off the YS1000, be sure to save the set data of parameters
and user programs. After finishing a check, make sure that the set data of
parameters and user programs are identical to those before performing the
check.

+ |If the check result is "NG," repair or readjustment is needed. Please inform our
sales representative of details of "NG" and ask for repair or readjustment.

Nofte
To use the Check Support Function, Adobe Reader version 8.1 or higher needs to be installed
on your PC.
PC
YSS1000

Data File
(max. 40
records)

Result Data
File
(1 record)

(*1) Data uploaded by specifying
an area (check execution
data for the period) from up to 40 records

required check of check result data

execution period) downloaded to the YS1000.
Up to 40 records of data can
be displayed in the list.

(Check result

(1 record of
check result data)

Up to 40 records of
check result data can be
> saved to the YS1000.

<

YS1000

0902E.ai
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9.2 Using Check Support Function

Check Flow
( Start )

Remove the wiring of the YS1000 from
the device.

| Remove the YS1000 with the case or housing. |

v

Prepare equipments needed to perform |
a check.

/

» 9.2.3 Starting Up/Exiting to 9.2.8 Printing N

} Preparation for performing a check.
» 9.2.2 Preparation Prior to Performing a Check

Start up YSS1000.

A4

| Select “YS1000 Check Support Function” in the Select YSS1000 Function window. |

v

The Start Check Support Function window is displayed.

| Select “Start Check.” |

Select “ Open Check
Result Data File.”

Select “ Upload Check
History Data.”

Select “ Open Check
History Data File.”

A4
|The Execute Communication window is displayed.l

y

Select “Check Item " in the Check
Item Selection window.

'

Wiring to the terminals to be checked.

Check/judgment according to the
Check Operation Guide window.

y

A4

v

Check by
YSS1000.

A4

Confirm check result data.

| |Confirm check result data. | |Conﬂrm check history data. | |Conﬁrm check history data.

y

Save check result data to file.

v‘
| Printing

.

| Download check result data. |

| (as necessary)

A4

Save check histoy
data to file.

&
<

y
Printing

| (as necessary)

<
<
y

| Exit YSS1000. |

\ 4

| Install the YS1000in a device. |

}

Work after
completing a check

If the check result is "NG," repair or
readjustment is needed. Please inform our
sales representative of details of "NG" and

| Wiring (*1) |

( End of work )

Note

*1: After completing the wiring, perform the operation check.

ask for repair or readjustment.

0903E.ai

For installation and wiring, see “Installation and Wiring” in the respective Operation

Guides.

IM 01B08K01-02E
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9.2 Using Check Support Function

9.21

Applicable Models

The Check Support Function can be used for the YS1700, YS1500, YS1310, YS1350,
and YS1360.

Nofte
The Check Support Function can be used only for program communication
(connecting by the YS1000 exclusive cable). It cannot be used for RS-485
communication and Ethernet communication.

9.2.2 Preparation Prior to Performing a Check

1. Prepare the following instruments which are needed to perform a check.

. e Accuracy Recommended |Number of
Name Requirements specification P i .
specification instrument Units
1 . 0,

Digital Multimeter Shall be capable of measuring Voltage: 10.01OA) Yokogawa 7561
(DMM) the current, voltage, and Current: +0.05% or equivalent (1) 1

resistance Resistance: £+0.01%

« Shall be capable of outputting
Standard DC the voltage

Voltage: £0.01%  |Yokogawa 7651

Voltage/Current « Shall be capable of sinking a : o . 1
Generator (GOS) current of 60 mA in the SINK Current: £0.03%  Jor equivalent
mode

*1:  When checking the current output, be sure to use a measuring instrument with sufficient
current measurement accuracy, or measure the voltage of a shunt resistor (e.g. 250 Q) with
the voltage measuring instrument and convert it to current.

Shunt resistor X010-250-1 (Yokogawa): 250 Q, accuracy +0.1%, using M4 screws

Note 1: Use a DMM and GOS that have been calibrated.

Note 2: When using a calibrator (for example, Yokogawa Meters & Instruments CA150) instead of
a DMM and GOS, the check results should be considered as reference values because the
accuracy specification is not satisfied.

2. Check to make sure that the power supply to the YS1000 main unit is shut off.

3' Remove the wiring of the YS1000.

» ‘"Installation and Wiring" - "Wiring" of the respective Operation Guides

4 ﬁempve the YS1000 from the device or control panel while the unit is in the case or
ousing.

» "General Specifications" - "General Safety Standards" of the respective User's Manuals (CD-
ROM)

5. Connect the YS1000 and the PC.
For connection, use the connector in the swing-up panel of the YS1000.
» "1.2 Connecting the YS1000 to a PC and Setup Parameters" - "Connecting by the YS1000
exclusive cable" of this document

Nofte

» Check to make sure that the YSS1000 (R1.03 or higher) is installed on the PC.

» The warm up time shall be at least 1 minute after the power is turned on while the
wiring for the Check Support Function is completed. It shall be at least 3 minutes
when the optional code /A0 direct input is implemented. As for the detalis of
the warm up time of DMM and GOS, refer to the respective specifications of the
instruments.

9-4
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9.2 Using Check Support Function

Notes during Check and YS1000 Window Displays

CAUTION

During a check, do not perform any YS1000 key operations other than those of the

operating instructions in the Check Operation Guide window.

Nofte

During a check, the control status (RUN, STOP, TEST1, TEST2) cannot be changed.

YS1000 window display during a check
The YS1000 switches to the check mode (*1) according to the check item.

The YS1000 LCD display and LED lamp switch to the display mode for performing a
check.

*1: The YS1000 window display in the check mode is any of the following.
Any of the following window titles: "TEST MENU," "TEST 1," TEST 2," "TEST 3," or

"LCD TEST" is displayed.

TEST1
TEST 2
L TEST 3

(TEST MENU

LCD TEST

0903-02E .ai

A display pattern is displayed during the checking of the LCD .

Full LCD Full LCD Full LCD Full LCD Full LCD
display_White display_Black display_Red display_Green display_Blue
1 black dot, 1 black dot, 1 black dot, 1 black dot,

vertical stripes 1 vertical stripes 2 horizontal stripes 1 horizontal stripes 2

0903-03E .ai
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9.2 Using Check Support Function

9.2.3 Starting Up/Exiting
(1) Start Up

Note

To start the Check Support Function, the YS1000 Configuration Function needs to

be exited.

%
FileiF} ToollId Help(H)
RN W= NN

Select ¥551000 Function

TS 000 Contieuration Function

((r=1000 Check Support Function |

1, Click Windows Start>All Programs>YS1000 Series>YSS1000.

0904E .ai

2. Click YS1000 Check Support Function or Tool>YS1000 Check Support Function

from the menu to display the Start Check Support Function window.

Start Check Support Function

() Upload Check History Data
() Open Gheck Result Data File
() Open Check History Data File

0905E .ai

Execute Communication

» Upload Check History Data:
9.2.7 Download/Upload/Delete Data
» Open Check Result Data File, Open
Check History Data File:
9.2.6 Opening Data File/Saving

3, Select Start Check, and click OK to display the Execute Communication window.

(%]
Program Gommunication
Froeram Gommunication Options
Communication Status Online
Serial Port oM Model Y1700
Code )
Optionl FB3
Option2 FA34
RE-485 Communication MAINGPU Wersion{MGL) R1.01.03
. Bt . DISP.CPU Wersion(DCU» R1.01.02
IFSES Gl Gdtane Parameter VersionPARA)  R10102
Sl P Compile Version (GOMPY R0 .01
e o Controller Made PROG
: Programming Type Function Block Method
SEp L b Load Rate 7%
Parity EVEN Max Load Rate TR
Baud Rate 38400
Data Length 8 bit
Address 1 ALM Generation Status
PROG [ ovEr [ oac
Ethernet Ci it
Eheme C”'"'"“”‘ca o . oot = Set the controller status
Al t it £ i it ;
ernet Communication Option ontroller Status to STOP to switch to the
IF Address 19216811 RUN check mode.
Serial Address 1 [ ron J[ sor || TESTL ][ TESTRZ |
—_—
Fort No.
Decimal Number 502
Hexaderimal Number D1F6 [ | StartCheckl | J
|
]

0906E .ai
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9.2 Using Check Support Function

(2) Exit

4, To switch to the check mode, click STOP to set the controller status to the operation
STOP status.

5. Ciick start Check.

6, The following message is displayed (only for the first check).

Execute Communication EJ

\1 } Thiz iz the first check.

/. Click OK.

The three windows (Check Item Selection, Check Operation Guide, and Check
Result List windows) are displayed.

1, Click File>Exit from the menu or ﬂ at the top right of the window.

Gheck Result List

0909E.ai

2. Click OK.
YSS1000 is exited.

Nofte
To switch to the normal mode, turn the power of the YS1000 off and on after the check is
finished. When using the YS1000 Configuration Functions, check to make sure that the YS1000
is in the normal mode. If the YS1000 is in the check mode, the communication function of the
YS1000 Configuration Functions does not work correctly.

IM 01B08K01-02E
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9.2 Using Check Support Function

9.2.4 Description of Each Window
Windows Displayed during a Check

The following three windows are simultaneously displayed during a check.

(1) Check Item Selection window

) —(2) Check
Operation
Gheck Ttem [ Check Operation Guide G.UIde
c Checking  Key window
. 1. [Operation] Glick the ON button of the Check Operation Guide window while holding down the () key
SV increase key of ¥51000. (For the key number, refer to the Gheck Support Help.)
SV decrease key Key {Continue pressing the 11 key until 1 or D appsars in the text box beside the ON button .
PF ¥ 2. [Operation] Release the (1 key of ¥31000, and then click the OFF button of the Check Operation
i Guide window.
Page Key
< Key
SHIFT Key Oheck Operation dudgment
> Key
oo 1co [ ] ]
A Lamp QFF HELP
A Lamp )
M Lamp 1
PF Lamp O BACK NEXT  ©) —(3) Check
Transmitter Power Supply Transmitter Powe.. Result
[} DI B .
Check R It List
pe) e £® Check Resu is L|St
)i o Madel 7000 - A A Pradust Version/Revision window
D4 oI Serial No. T1G302915 Main GPU Version R1.07.03
Display GPU Version R1.01.02
DE o1 )
[wlis) 01 ¥ Check Date b
o DI Checker
D= DI Temperature =
om DI
Humidity
ong oI
[] DO - Do TAG1 ——-YE1700---
[] Do2 - Do = TAGE -==¥31700---
[] Do2 - Do Total Operation Time (Days) 12478
[] D04 - Do e ~
[ DOS - Do < i | =
Do - — R
Doz Do |
D08 0o fre €
Dog Do A
Dotn Do M =
A X SV increase key
H2 E
w3 % SV decrease key
4 b FF -
bl X Fage
8 % <
Lo * |
& SHIFT
>
Select Check Item
LCD
Analog input
Lamp ALM
() 5 Point Check ) 3 Foint Check 5
Analog output A
(&) 5 Point Check ) 2 Point Check M |
3 i | @
0911E.ai

Note: For details on the windows (1) to (3) above, refer to the descriptions on and after the following
page.
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9.2 Using Check Support Function

(1) Check Item Selection window

This window allows for selecting the items to perform checks.

ﬁ Classification of Check Item

Checkbox
Add checks for the items to
perform a check.
This function allows for
choosing not to perform a
check of the unused /0
terminals and functions.
(If the check is cleared from
an item, that item is excluded
from the check items.)
When performing a check for
the first time, checkmarks are
displayed for all items that can
be checked (except for the
CUSTOM items.)
When performing a check for
the second time and so on,
checkmarks are displayed for
items that were selected to
perform checks the last time.

Check Item

State

Check Item
Check items vary depending
on the model. See the Check
Item List on the following
page.

Custom check:
These check items can be
registered by the user. Up to 10
check items can be added.

5]

Text box
Custom check items with a
checkmark can be named.
Up to 10 single-byte
characters can be used.

»“9.2.5 Performing Check” -
“(15) Custom check”

Note
If the check item name of a
custom check that has been
used is changed, the check
history data of that changed
custom check is deleted
during downloading from the
past check history data saved
under the check item name
before the change.

OOOOO OO E I E

Check.ing
Key
by
Key
by
Key
by
Key
by
Key
LGD

Lamp
Lamp
Lamp
Lamp
Lamp

DI
01
DI
01
DI
01
DI
01

Terminal

T ——eGLsTOM

GUSTOM
GUSTOM
- GUSTOM
- GUSTOM
- GUSTOM
- GUSTOM
- GUSTOM
- GUSTOM
- GUSTOM

Clazzification of Check Items

Transmitter Powe..,

Power Failure Ti..
External Appeara..

1=

—Status display

The check status,
"checking" or "checked,"
is displayed in the status
column. If the item is not
checked, the column is
blank.

"__"is displayed for
Iltems without a
checkmark.

CAUTION

If the checkmark is
cleared from the check
item that was "checked,"
the check result for that
check item is deleted from
the Check Result List
window.

—Select Check Item button
A check proceeds in the
order of the check items
with checkmarks.
However, a check can
be performed again
anytime by clicking a

check item and pressing

[ Select Check Item

4

Analog input
(%) § Paint Check

Analog output
(5 5 Paint Check

() 3 Point Check.

() 3 Paint Check

the Select Check ltem
button.

Radio buttons
Three-Point Check or
Five-Point Check can
be selected for the
calibration points for the
analog input check and

analog output check.

0912E.ai
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9.2 Using Check Support Function

Check Item List

Check Item YS1700 ([ YS1700 other than | YS1500 YS1310 YS1350 YS1360 Remarks
-01C] YS1700-01C] -0010] -001C] -0C10] -0C1C]

Key C
A
M

SVincrease key
SV decrease key|
PF

Page 7\
<

SHIFT
> N

L~
d
NS

|

LCD

Lamp ALM
C —
A — —
M —
PF — = —

)
-

Transmitter Power Supply

DI DI
DI2 PN —
DI3
D4

DI5

DI6 — — —
DI7 N\ — — — — —
DI8

DI9
DI10 ~—

L~
N—
|
|
|

L~
N——1
|
|
|
|
|

DO DO1
DO2 /3\ S\

DO3 (
DO4 \\2

DO5 ' - —
DO6 — —
DO7 = = = = =
DO8 = = — = =
DO9 — — — — —
DO10 — — — — —

N
/N
N—

X X1
X2
X3 — — —
X4 — — —
X5 — — — —
X6 — = = = =
X7 = = = = =
X8 = = — —

Y Y1 = = 1)
Y2 = "/
Y3 — — —
Y4 — — — — —

H MAN Balance — — Disabled when the optional
Volume — — code /NHM is selected

FAIL MCU [The MV operation is not checked
DCU Jfor the YS1310 and YS1350

Power Failure Time Detection

External Appearance 7/ —\

Terminal

/N
N—

CUSTOM [CUSTOM1
CUSTOM2 —
CUSTOM3
CUSTOM4
CUSTOM5
CUSTOM6
CUSTOM7
CUSTOMS
CUSTOM9

CUSTOM10

II' A check is possible.

II' A check of the digital input is possible only when Dl is set for the DI/DO specification parameter (DIO16 to DIO61).
II' A check of the digital output is possible only when DO is set for the DI/DO specification parameter (DIO16 to DIO61).

IZ' There is no check item.

9-10
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9.2 Using Check Support Function

(2) Check Operation Guide window

This window displays the operation of each check and the confirmation content. The
display content varies depending on the check item.

<Window example for the YSS1000 to judge the check result>
Check Item

Operating procedure
Displays the check operation and confirmation content for each check item.

@ Check Operation Guide
—Text box

Displays OK or NG for
check items whose check
results are judged by the
YSS1000.

of Y1000 {For the key number, refer to the Check Suppart Help
{Gontinue preszing the (17 key until 1 or 0 appears in the text box beside the OM button.}
2. [Operation] Releaze the (17 key of ¥31000, and then click the OFF buttan of the Gheck,

Giide: windaw.

i—Displays HELP for Check

Check Operation Judement Help
Support Function.

p_ov L

®

F o |

i—Displays the next
check item. (*1)
e

L Displays the last check item. Text box
Displays a value loaded from the YS1000,
Check Operation button or allows for inputting a value.
(The button name varies
depending on the check item.)
0913E.ai

<Window example for the user to judge the check result>

[ Check Operation Guide

X1 50%
1. [Operation] Apply an input signal of 50.0% to X1 [terminal numbers 1 and 2].
[For %1 when direct input with the optional code /A0, refer ta the Check Support H %1

EE] Check Operation Guide

2. [Operation] When the display value in the Check Operation Guide window haz sta
button. 1. [Operation] Use the OK/NG button to make a judzment of the check results of X1
Check Operation Judgment
READ ] | s0.01 Judement Help
[ o | [ w ] [ neee
+0025.0 degC
e BACK RJC Temperature
& BACK

Judgment button
Displayed only when the
user judges the result.

Displays the RJC temperature/RJC temperature unit
Displays a value loaded from the YS1000.
When checking analog inputs X1 to X5, the value is displayed only

when optional code /A02 is selected. 0914E ai

*1: Clicking NEXT on the Check Operation Guide window displays a check item in the order of
check items with checkmarks on the Check Iltem Selection window.

IM 01B08K01-02E
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9.2 Using Check Support Function

(3) Check Result List window

This window displays the check result.

[® Check Result List

Mode|
Serial Mo,

51 700-010-4A31./A34
TIG302915

Product Version/Revision s

R1.01.03
Ri1.01.02

Main CPU Version
Dizplay GPU “ersion

b Check Date
Checker
Temperature
Humidity
TG
TAG2

Mema

Key

Tatal Operation Time (Days)

——E1700---

———51700---

124738

Result |n%

|25% |50% |?5%

M

5V increase key

N
O OGS

PF

Page

<

SHIFT

>

LD

Lamp

ALM

FF

Tranzmitter Power Supply

D1

]

D2

D13

D14

(05}

L0

DT

(3

[0z}

DTio

Do

Dot

Doz

Do3

Do4

b0

DO6

o7

Dog

Dog

Do10

& R3] =

=& A& &%

[

YATP |3
1-8%

4

— For checking analog inputs
(X1 to X8) and analog
outputs (Y1 to Y4)

— "_"is displayed in the Result
field for items that are
excluded from the check
items. (The display items on
the window are the same
regardless of the selected
check items and model.)

0915E.ai
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9.2 Using Check Support Function

<Data Types in the Check Result List>
(D Data loaded from the YS1000
(2 Text and value input by the user
(3 OK or NG selected by the user
@ OK or NG judged by the YSS1000
(® Value input on the Check Operation Guide window
(® Value input on the Check Item Selection window

@ %-value calculated by the YSS1000

: Data saved to the YS1000
Model )
Serial No.
Product Version/Revision (1)
MAIN.CPU Version
DISP.CPU Version
Check Date ) Character restriction: Up to 10 single-byte characters (YYYY/MM/DD)
Checker L /2\ Character restriction: Up to 23 single-byte characters
Temperature ( \&/ Character restriction: Up to 23 single-byte characters
Humidity ) Character restriction: Up to 23 single-byte characters
TAG1 )
TAG2 > (1)
Total Operation Time (Days) (*1)
Memo (*2) @ Character restriction: Up to 500 single-byte characters
Result] 0% | 25% | 50% | 75% | 100%
Key C )
A
M
SV increase key
SV decrease key (4)
PF
Page
<
SHIFT
> P,
LCD )
Lamp ALM
C
A >(3)
M
PF
Transmitter Power Supply )
DI DI1 to DI10 O)
DO DO1 to DO10 )
X X1 to X8 (1) ) (1) ) O
Y Y1 5) (5) (5) (5) 5
(%) @) @) @) @ 7
Y2 ) ) (5) 5) 5
(%) @) @) @) @) 7
Y3TP|Y3 5) (5) 5) 5) 5
3 (] | (3 ) 7 @) @ 7
Y4 6) O) ©) 6) 5
(%) @ @ @ (7) 7
H MAN Balance Lamp
Volume Output
FAIL MCU
DCU )
Power Failure Time Detection (4)
External Appearance )
Terminal >(3)
CUSTOM1 to CUSTOM10 | (6) )

*1: The unit of total operation time is "day."
*2: Input a note of anything you have to remember.

If the input characters exceed the line length, the excess characters are not printed. If that happens, press the

Shift and Enter keys to add a line break. Also confirm the printed image with the print preview function.
*3: Only displayed when PROG is set in the YS1700 controller mode selection parameter (CTL).

4-20 mA or 1-5 V is displayed depending on the setting of the analog output 3 current/voltage switching parameter (Y3TP).

0916E.ai
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9.2 Using Check Support Function

9.2.5 Performing Check

Perform a check following the Operation Procedure displayed on the Check Operation
Guide window. See the below for the wiring method and judgment criteria
necessary for performing a check, which is also displayed in HELP on the Check
Operation Guide window.

Note

Do not unplug the connection cable during a check. Also, do not power off the YS1000, except
when instructed to do so in the operating instructions for the FAIL and Power Failure Time
Detection check.

(1) Selecting the items to be checked

Select the items to be checked on the Check Item Selection window.

When performing a check for the first time, checkmarks are displayed in the checkboxes
of all check items that can be checked (except for the CUSTOM items). Clear the
checkmarks of unused /O terminals and functions to skip performing a check for them.
When performing a check for the second time and so on, the checkmarks are displayed
for the check items that were checked the last time.

The check proceeds in the order of the check items with checkmarks.

Check Ttem State Classification of Check Trem #
(o] Checking  Key

a Key

M Key

5V increaze key ey -
SV decrease key Key

FF Key
Page Kev
< Key
SHIFT Koy
> ey
LcD LzD
aLM Lamp
o) Lamp
A Lamp
M Lamp
FF Lamp
Tranztitter Power Supply Tranzmitter Power Supply b
< | >

[ Select Check Item

Analoeg input

(%) 5 Point Gheck () 3 Paint Check

Analoe output

(5) B Point Gheck () 3 Paint Check

0917E.ai

Recheck method

When a "check item" to be rechecked is clicked and the Select Check Item button is
pressed, a check can be performed again.
Note: To perform a recheck, be sure to click the "check item." Do not click the checkmark.

CAUTION

If the checkmark is cleared from the check item that was "checked," the check
result for that check item is deleted from the Check Result List window.

» Check Item Selection window: "9.2.4 Description of Each Window" - "(1) Check Item Selection
window"

9-14
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9.2 Using Check Support Function

(2) Key check

Check Operation Guide window Gheck Operation Guide

1. [Dperation] Glick the ON button of the Check Operation Guide window while holding down the 13 key

of ¥S1000. {Far the key number, refer to the Check Support Help

[Continue pressing the 07 key until 1 or 0 appears in the text box beside the OM button.}

% [_(é)per@t‘ijon] Releaze the (1) key of ¥51000. and then click the OFF button of the Check Operation
uide window.

Check Operation Judgment Help
o ] | [ ]
- |

0918E.ai

1, [Operation] Click the ON button of the Check Operation Guide window while holding

down the (1) key of YS1000. (For the key number, see the
below or HELP on the Check Operatin Guide window.)

(Continue pressing the (1) key until 1 or 0 appears in the text box beside
the ON button.)

2, [Operation] Release the (1) key of YS1000, and then click the OFF button of the
Check Operation Guide window.
1 or 0 appears in the text box beside the OFF button.

3, Based on the results in Steps 1 and 2, "OK" or "NG" is displayed in the Judgment
text box. At the same time, "OK" or "NG" is displayed in the Result field in the Check
Result List.

4, Click the NEXT button to check the next key.

The following shows the relationship between the model names and key numbers.

YS1700/YS1500 YS1310 YS1350 YS1360
) ) &) =)
&) @ @ G
E51—3) Ci-©) G —(3) E51—@)
S3—(4) ) =) G
&1—6) i) &) )
=) @) Si—©) G
@) @) (@) —) @)
COE = =) = o )
8) (9) (10) (©) (©) 8) (9) (10)

0919E.ai

Nofte
Since the characters on keys vary depending on the model, keys in the Check Operation Guide
are indicated with numbers allocated to the keys as shown above.

Keys of the YS1310, YS1350, and YS1360 are also used as software keys even though they
have no characters on them, so all keys are checked.

IM 01B08K01-02E 9-15
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9.2 Using Check Support Function

(3) LCD check

Check Operation Guide window

Gheck Operation Guide
LCD

1. [Operation] Select a display pattern from the combo box of the Check Cperation Guide window and
then click the DISPLAY buttan.

2 [Confirmation] Confirm the LGD display of ¥S1000

3. [Confirmation] Confirm with all display patterns. (For details on display patterns, refer to the Check
Support Help.d

4 FOparation] Use the OKANG button to make a judegment of the check results of the LGD display from
all confirmation results

Check Operation Jude ment Help
I’FuH LGD display_White v‘|| [ ok | [ ma | EEE
\
LCombo box

0920E .ai

1, [Operation] Select a display pattern from the combo box of the Check Operation
Guide window and then click the DISPLAY button.

2, [Confirmation] Confirm the LCD display of YS1000.
3, [Confirmation] Confirm with all display patterns.

4. [Operation] Use the OK/NG button to make a judgment of the check results of the
LCD display from all confirmation results.

"OK" or "NG" is displayed in the Result field in the Check Result List.

The figure below shows the display patterns to be checked.

When checking the display patterns 1 to 5:
Confirm that the LCD display color is changed to White, Black, Red, Green and Blue
when clicking the DISPLAY button.

1: Full LCD 2: FullLCD 3: Full LCD 4: Full LCD 5: Full LCD
display_White display_Black display_Red display_Green display_Blue
0921-01E.ai

When checking the display patterns 6 to 9:
Confirm that the LCD display is normal when clicking the DISPLAY button. (Check
whether the width of the stripes is the same, the stripes are straight lines, etc.)

6: 1 black dot, 7: 1 black dot, 8: 1 black dot, 9: 1 black dot,
vertical stripes 1 vertical stripes 2 horizontal stripes 1 horizontal stripes 2

m il = =

0921-02E.ai
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9.2 Using Check Support Function

(4) LED lamp check

Check Operation Guide window

ﬁ Check Operation Guide

ALK

1. [Operation] Click the ALM button of the Check Operation Guide window.
2. [Confirmation] Confirm only the ALM lamp of ¥S1000 is Iit.

result of the ALM lamp.

3. [Dperation] Use the OK button Gahen lith or NG button fwhen off) to make a judement of the check

Help

Check Operation Judgment
ALM
ok ] [ na
(3 BAGK

[Confirmation] Confirm only the ALM lamp of YS1000 is lit.

judgment of the check result of the ALM lamp.

[Operation] Click the ALM button of the Check Operation Guide window.

[Operation] Use the OK button (when lit) or NG button (when off) to make a

0922E .ai

"OK" or "NG" is displayed in the Result field in the Check Result List.

Click the NEXT button to check the next LED lamp.

The following shows the relationship between the model names and LED lamps to be

checked.
YS1700/YS1500 YS1310 YS1350 YS1360
e (ALM) e (ALM) e (ALM) el
Eh—© O 31— (©) &3y
@3—w O -
(e —m O GB— M @
= O @ -
= -
G —F) a O -
@) (2] (=) =)
X
YOKDGAWA >

L (ALM)
—(C)

0923E.ai
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9.2 Using Check Support Function

(5) Transmitter power supply check
Perform the wiring and check in accordance with the [EEISaST.

Check Operation Guide window Gheck Operation Guide

Transmitter Powsr Supply
1. [Dperation] Connect terminal number 13 to the + and terminal number 2 to the - of the current A
generator with SINK function (current sink). =
2. [Dperation] Connect terminal number 13 to the + and terminal number 2 to the - of the measurine
instrument.
3. [Dperation] Sink a current of 60 m& fram the current eenerator. (implement with 30 mA when |
optional code /A0:x.
4. [Confirmation] Confirm 25 to 265 VDG appears on the display of the measuring instrument. .
Judement Help
ok | [ ma | [ HELP ]
@ BACK NEXT @

0924E.ai

1, [Operation] Connect terminal number 13 to the + and terminal number 2 to the - of
the current generator with SINK function (current sink).

2. [Operation] Connect terminal number 13 to the + and terminal number 2 to the - of
the measuring instrument.

3, [Operation] Sink a current of 60 mA from the current generator. (Implement with 30
mA when optional code /A0C.)

Terminal number 13
+ terminal of analog input to which transmitter signal is connected.

4, [Confirmation] Confirm 25 to 25.5 V DC appears on the display of the measuring
instrument.

5, [Operation] Use the OK/NG button to make a judgment of the check results of the
transmitter power supply.
"OK" or "NG" is displayed in the Result field in the Check Result List.

The following shows the wiring diagram of the transmitter power supply.

cos *

30 mA is set when the optional code /A0CI

60 mA (-60 mA) is set in the SINK mode. @
is implemented.

pmm (@

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
GOS: accuracy +0.03% (Yokogawa 7651 or equivalent)

0925E .ai

Judgment criteria for the transmitter power supply voltage

GOS set value Judgment Criteria (DMM read value (V DC))
SINK mode 60 mA (-60 mA) 25to 25.5
When the optional code /A0 is implemented, perform a check at 30 mAin the
SINK mode.

9-18 IM 01B08K01-02E



9.2 Using Check Support Function

(6) Digital input check
Perform the wiring and check in accordance with the [EEISaST.

Check Operation Guide window Gheck Operation Guide

bon

1. [Operation]

Cloze DI terminal numbers 38 and 390, and then click the CLOSE button of the Check Cperation

Guide window.
2. [Operation]

Cpen DI terminal numbers 38 and 390, and then click the OPEN button of the Gheck Operation Guide

window.

Check Operation

[ olose

[ opEn

@ EBACK

Jude ment

[

Help

0926E.ai

Note: Digital input terminals that are not selected on the Check Item Selection window are not
checked.

1.

2.

3.
4.

[Operation] Close DI1 (terminal numbers 38 and 39), and then click the CLOSE
button of the Check Operation Guide window.

Data of DI1 loaded from the YS1000 is displayed in the text box next to

the CLOSE button.

[Operation] Open DI1 (terminal numbers 38 and 39), and then click the OPEN
button of the Check Operation Guide window.

Data of DI1 loaded from the YS1000 is displayed in the text box next to
the OPEN button.

"OK" or "NG" is displayed in the Judgment text box. "OK" or "NG" is displayed in the
Result field in the Check Result List at the same time.

Click the NEXT button to check the next digital input terminals.

<Digital input check>
The following shows the wiring diagram for checking the digital input.

Dl6
DI5
Dl4
DI3
DI2
DI

0 28)
0 30)

34
r®36)
'|038

T ]
[ — |

©

31
33
35

39

2

4

6

8
10
12
14
16
18
0

0927E.ai

Digital input check (DI1 to DI6)

,/1DCIosed
Open \b
SW

O,

O

0928E.ai
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9.2 Using Check Support Function

The following shows the model names and terminals to be checked.

Model DI1 DI2 DI3 Di4 DI5 DI6
YS1700 v v v v v v
YS1500 v v v v v v
YS1310 '

YS1350 v v
YS1360 v v

When DO is selected for the DI/DO selection for the digital /0 terminals, this check does not
need to be performed.

<Expandable 1/O digital input check>
This can be performed only for the YS1700-0101.
The following shows the YS010 (expandable 1/O terminal) wiring diagram.

DI7 DI8 DI9  DI10 Digital input check (DI7 to DI10)

+ - o+ - 4+ -+ -
®

1‘;) @ 2 @) Open\npjlosed
Sw l
? ©
@ 0930E.ai

0929E .ai
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9.2 Using Check Support Function

(7) Digital output check
Perform the wiring and check in accordance with the [EEISaST.

Check Operation Guide window

Check Operation Guide

DO

il. [Operation] Glick the GLOSE button of the Check Operation Guide window.

2. [Confirmation] Gonfirm D01 Germinal numbers 28 and 23} i= closed.

3. [Operation] Glick the OPEM button of the Check Operation Guide window.

4. [Confirmation] Gonfirm DO {terminal numbers 28 and 29} i= open,

5. [Operation] Use the OK/NG button to make a judgment of the check results of DOT from the
confirmation results of Steps 2 and 4.

Check Operation Judement Help

o A

0931E.ai

Note: Digital output terminals that are not selected on the Check Item Selection window are not

O A LW N~

6.

checked.

[Operation] Click the CLOSE button of the Check Operation Guide window.

[Confirmation] Confirm DO1 (terminal numbers 28 and 29) is closed.

[Operation] Click the OPEN button of the Check Operation Guide window.

[Confirmation] Confirm DO1 (terminal numbers 28 and 29) is open.

[Operation] Use

the OK/NG button to make a judgment of the check results of DO1

from the confirmation results of Steps 2 and 4.
"OK" or "NG" is displayed in the Result field in the Check Result List.

Click the NEXT button to check the next digital output terminals.

<Digital output check>
The following shows the wiring diagram for checking the digital output.

DO1
DO2
DO3
DO4

DO5
DO6

Digital output check (DO1 to DO6)

3
4
5
6
+ ——028
- — 9
+ — 030
- —_— 31
+—7 93
- — 33
+—834
- —_— 35
+ —036)
J— 3
+ ——038
- —_— 39
L
G
N

®

+
DMM | Resistance measurement mode

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)

0933E.ai

Ic
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9.2 Using Check Support Function

Digital output judgment criteria

Judgment Criteria
DO state (DMM read value)
Closed 10 Q or less
Open Open state

The following shows the model names and terminals to be checked.

Model DO1 DO2 DO3 DO4 DO5 DO6
YS1700 v v ' v v v
YS1500 v v ' v 4 v
YS1310 v v v v 4 v
YS1350 ' v v
YS1360 v v v

When Dl is selected for the DI/DO selection for the digital 1/O terminals, this check does not
need to be performed.

<Expandable 1/O digital output check>
This can be performed only for the YS1700-010.
The following shows the YS010 (expandable 1/O terminal) wiring diagram.

©)
©)
e I
17} K184 K194 K204 K214 K22} 23K K24)
@@g@@TQQQTTQQ @
+ - o+ -+ -+ -
DO7 DO8 D09 DO10

Digital output judgment criteria

0934E ai

Digital output check (DO7 to DO10)

®

+

DMM [ Resistance measurement mode

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
0925E.ai

Judgment Criteria

DO state (DMM read value)
Closed 10 Q or less
Open Open state

9-22
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9.2 Using Check Support Function

(8) Analog input check
Perform the wiring and check in accordance with the [EEISaST.

Check Operation Guide window

[ Check Operation Guide

[ Check Operation Guide

[® Check Operation Guide

[ Check Operation Guide

B8 Check Operation Guide

B Gheck Operation Guide
o 1. [Operation] Use the OK/NG bution to make a judgment of the check results of 1

1. [Operation] Apply an input signal of 00K 10 X1 {terminal numbers 1 and 23

‘or XI when direct input with the optional code /Alx, refer 1o the Check Suppert Help.) 5
2 [ODeratIDn] When the display value in the Check Operation Guide window has stabilized, click the i
READ but

dudgment Help
Check Operation Judgment Help NEXT
p o ] [(m ] [
HELF ]
3 BAGK
@ BACK NEXT  ©
0936E .ai

Note: Analog input terminals that are not selected on the Check Item Selection window and 25%
and 75% calibration points in the case of selecting a three-point check are not checked.

1, [Operation] Apply an input signal of 0.0% to X1 (terminal numbers 1 and 2).

(For X1 when direct input with the optional code /A0, see the
below or HELP on the Check Operation Guide window.)

2, [Operation] When the display value in the Check Operation Guide window has
stabilized, click the READ button.
A value is displayed in the 0% field in the Check Result List.

3, Click the NEXT button to measure the following calibration points.
5 Point Check: 0%, 25%, 50%, 75%, 100%
3 Point Check: 0%, 50%, 100%

4, [Operation] Use the OK/NG button to make a judgment of the check results of X1.
"OK" or "NG" is displayed in the Result field in the Check Result List.

5, Click the NEXT button to check the next analog input terminals.

<Analog voltage input check>

The following shows the wiring diagram for checking the analog voltage input.

When the optional code /A0 is implemented, the analog input check that requires the
connection of direct input shall be performed in accordance with <Direct input check> on

page 9-25.
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9.2 Using Check Support Function

0937E.ai

Voltage input check
(analog input 1 to 5 (X1 to X5))

DMM: accuracy £0.01% (Yokogawa 7561 or equivalent)
GOS: accuracy +0.01% (Yokogawa 7651 or equivalent)

The following shows the model names and terminals to be checked.

0938E.ai

Model X1 X2 X3 X4 X5
YS1700 v v 4 v v
YS1500 v v ' v
YS1310 v v
YS1350 v v
YS1360 v v

Input voltage and judgment criteria

Judgment criteria

Calibration Input voltage
point (%) (DMM read value) X(I:] (;%1) ;l:lsu)e
0 1.0000 +0.0010 V DC 0.00 +0.10
25 2.0000 +0.0010 V DC 25.00 +0.10
50 3.0000 +0.0010 V DC 50.00 +0.10
75 4.0000 +0.0010 V DC 75.00 +0.10
100 5.0000 +0.0010 V DC 100.00 +0.10

<Expandable 1/0 analog voltage input check>
This can be performed only for the YS1700-0101.

The following shows the YS010 (expandable 1/O terminal) wiring diagram.

—
©ocooooo00000 )

) (o
©| |
©

0000000000 [ [
—

D

0939E .ai

Input voltage and judgment criteria

Voltage input check (analog input 6 to 8 (X6 to X8))

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
GOS: accuracy +0.01% (Yokogawa 7651 or equivalent)

Calibration Input voltage Judgmoent Giltsii
point (%) (DMM read value) X(':‘ (=A’g ;’:ISU)e
0 1.0000 +0.0010 V DC 0.00 +0.10
25 2.0000 +0.0010 V DC 25.00 +0.10
50 3.0000 +0.0010 V DC 50.00 +0.10
75 4.0000 +0.0010 V DC 75.00 £0.10
100 5.0000 +0.0010 V DC 100.00 +£0.10

0940E .ai
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9.2 Using Check Support Function

<Direct input check>

When wiring the direct inputs for the optional codes /A01 to /A08, perform the wiring in
accodance with "Direct Input Terminals" in "Installation and Wiring" of the respective
Operations Guides.

When using X5 in conjunction with the direct input in the YS1700 programmable mode,
X5 does not need to be wired.

When checking the direct input, the voltage input check for the relevant terminal (X1
terminal in the figure below) shall also be performed.

Simulated input corresponding to the input range of the respective direct inputs shall be
performed for the direct input terminals.

Wiring diagram for the case where the X1 input is a direct input.

-y
TL=LNe -
4
5
6)
8)
30 D +
3 T x5
3 2=
oy UV
Ty
36 57 “
ik
8 K
L D A }Direct input
N
0941E.ai
Input settings and judgment criteria
. Judgment
Catibrati Input settings criteria
alibration
. IA04 IA06 IA07 Xn read value
0, . .
Ealntlite (m\IIAi?\1 ut) (Potentiometer (Islt;o;gtsor) (2-line transmitter (2_||nei;r;3ts)>mmer (Fre ulel-r\:::8 input) of DMM (%)
P input) input insulated) | Notinuiated) quency inp (n=1to 5)
0 0% input value of the range 1V SINK 4mA (-4mA) 0% input value of the range 0.0 +0.5
25 25% input value of the range 2V SINK 8mA (-8mA) 25% input value of the range 25.0 £0.5
50 50% input value of the range 3V SINK 12mA (-12mA) 50% input value of the range 50.0 +0.5
75 75% input value of the range 4V SINK 16mA (-16mA) 75% input value of the range 75.0 £0.5
100 100% input value of the range 5V SINK 20mA (-16mA) 100% input value of the range | 100.0 +0.5

Judgment criteria
Xn read value (%) (n =1 to 5)
0.00 +0.50 (*2)
25.00 +0.50 (*2)
50.00 +0.50 (*2)

Calibration Input settings
point (%) /A02 (Thermocouple input)
0 0% input value of the range (*1)
25 25% input value of the range (*1)
50 50% input value of the range (*1)
75 75% input value of the range (*1) 75.00 +£0.50 (*2)
100 100% input value of the range (*1) 100.00 +0.50 (*2)
*1: Perform an input after subtracting the thermal electromotive force of the RJC sensor
temperature.
*2: +0.5% or 2 x |Accuracy of the direct input card (*3)[+0.1%
*3: Accuracy of the direct input card = £0.2% of the span or input conversion+20 uV, whichever is larger

Input settings Judgment criteria

/A03 (Resistance-temperature detector input)| Xn read value (%) (n = 1 to 5)
0.00 +0.50 (*4)
25.00 +0.50 (*4)

Calibration
point (%)
0 0% input value of the range

25 25% input value of the range (

50 50% input value of the range 50.00 +0.50 (*4)

75 75% input value of the range 75.00 +£0.50 (*4)

100 100% input value of the range 100.00 +0.50 (*4)

*4:  +0.5% or 2 x |Accuracy of the direct input card (*5)|+0.1%
*5: Accuracy of the direct input card = +0.2% or +0.2°C of the span, whichever is larger

IM 01B08K01-02E
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9.2 Using Check Support Function

(9) Analog output check

Perform the wiring and check in accordance with the [EIESSuTaqM.

Check Operation Guide window

[ Check Operation Guide

Y1 100%
[ Check Operation Guide
[® Check Operation Guide
sy FE Check Operation Guide (NS E]
B Gheck Operation Guide
_ 1. [Operation] Use the OK/NG bution o make a judement of the check results of V1
£ Gheck Operation Guide
Y1 0%

1. [Operation] Click the OUT button of the Check Operation Guide windor

2 [Gonfirmation] Measure the output value of Y1 (erminal numbers 22 and 23) and confirm the X

indication af the measuring instrument has stabilize i o -

3. [Operation] Input the output value of the measuring instrument in the Check Operation Guide window. udgment elp

WEXT
ok ] [ ] (I
[
Gheck Operation Judsment Help
T | — i ‘
- BAGK NEXT 0O
HELP K
@ BAcK NEXT €D
0942E ai

Note: Analog output terminals that are not selected on the Check ltem Selection window and 25%
and 75% calibration points in the case of selecting a three-point check are not checked.

[Operation] Click the OUT button of the Check Operation Guide window.

[Confirmation] Measure the output value of Y1 (terminal numbers 22 and 23) and
confirm the indication of the measuring instrument has stabilized.

3, [Operation] Input the output value of the measuring instrument in the text box of the
Check Operation Guide window.
4, Click the NEXT button. (At this point, the output value that was input in Step 3 and

percentage value that was measured based on the output value are displayed in the
Check Result List.)

Measure the following calibration points.
5 Point Check: 0%, 25%, 50%, 75%, 100%
3 Point Check: 0%, 50%, 100%

5.
6.

[Operation] Use the OK/NG button to make a judgment of the check results of Y1.
"OK" or "NG" is displayed in the Result field in the Check Result List.

Click the NEXT button to check the next analog output terminals.

<Analog (current/voltage) output check>
The following shows the wiring diagram for checking the analog (current/voltage) output.

(==
vi t—8 L‘lﬂ 1
1-— 024 3 2 3
y2 t— > -
YST @ 26) A 5
8) 7
0) D g 9
31 10 =
ny s ¢ 13
635 141
=3 161
39 ®
T 019
T 1

0943E.ai

® Current output (Analog output 1 and 3 (Y1 and Y3)
When measuring the current directly When using a shunt resistor

® ®
Voltage
Current measurement mode m R1 measurement m
mode

DMM: accuracy +0.05% (Yokogawa 7561 or equivalent) DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
R1: 250 Q, accuracy +0.1%, 1/4 W

©

@ Voltage output (Analog output 2 and 3 (Y2 and Y3)

Voltage measurement mode m

DMM: accuracy +0.01%
(Yokogawa 7561 or equivalent)

®

©

0944E ai
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9.2 Using Check Support Function

The following shows the model names and terminals to be checked.

Model Y1 Y2 Y3
YS1700 v 4 v (*1)
YS1500 v v v
YS1310

YS1350 v

YS1360 v v

*1: Y3 of the YS1700 in the programmable mode shall be checked in accordance with Analog

output 3 current/voltage switching parameter (Y3TP) setting (4 to 20 mAor 1 to 5 V).

Current output and judgment criteria (when measuring the current with DMM)

Calibration Judgment criteria
point (%) Current output (mA DC) DMM read value (mA DC)
0 4.000 4.000 +0.032
25 8.000 8.000 +0.032
50 12.000 12.000 +0.032
75 16.000 16.000 +0.032
100 20.000 20.000 +0.032

Current output and judgment criteria (when measuring the current using a shunt resistor)
I = VIR shall be used for the conversion to the current value.
The judgment criteria shall include the shunt resistance accuracy (+0.1% = 0.016 mA DC).

Calibration Judgment criteria
point (%) SREEgtenteriinaRe) DMM read value (mA DC)
0 4.000 4.000 +0.048
25 8.000 8.000 +0.048
50 12.000 12.000 +0.048
75 16.000 16.000 +0.048
100 20.000 20.000 +0.048

Voltage outp

ut and judgment criteria

Calibration Judgment criteria
point (%) | Veltageoutput(VDC) —rpr  d value (V DC)
0 1.0000 1.0000 +0.0040
25 2.0000 2.0000 +0.0040
50 3.0000 3.0000 +0.0040
75 4.0000 4.0000 +0.0040
100 5.0000 5.0000 +0.0040

<Expandable I/O analog voltage output check>
This can be performed only for the YS1700-0101.
The following shows the YS010 (expandable I/O terminal) wiring diagram.

@

®

] ] o ) o o o
ololglaElEd

® ©

Voltage output (analog output 4 (Y4))

®

Voltage measurement | pym
mode

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
0946E.ai

Y4 0945E.ai
Voltage output and judgment criteria
Calibration Judgment criteria
point (%) | voltageoutput (VDC) oy ur 4 value (V DC)
0 1.0000 1.0000 +£0.0080
25 2.0000 2.0000 +0.0080
50 3.0000 3.0000 +0.0080
75 4.0000 4.0000 +0.0080
100 5.0000 5.0000 +0.0080
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9.2 Using Check Support Function
(10) Hard manual (H MAN) check

A hard manual (H MAN) check includes the MV balance lamp check and volume output
check.

<Balance lamp check>
Check Operation Guide window Check Operation Guide

Balance Lamp

1. [Gonfirmatjon] Gonfirm the hard manual selector switch is set to OFF.

2. [Operation] Click the OUT button of the Check Operation Guide window.

3. [Operation] Set the hard manual operation wheel to 504

4. [Confirmation] Gonfirm the MV balance lamp is lit.

5. [Operation] Uze the OK button duhen lith or NG button fwhen off) to make a judement of the check
result of the MY balance lamp.

Check Operation Judzment Hzlp
ouT
ok | [ ne | B

0947E ai

[Confirmation] Confirm the hard manual selector switch is set to OFF.
[Operation] Click the OUT button of the Check Operation Guide window.
[Operation] Set the hard manual operation wheel to 50%.

[Confirmation] Confirm the MV balance lamp is lit.

GALWNN

[Operation] Use the OK button (when lit) or NG button (when off) to make a
judgment of the check result of the MV balance lamp.
"OK" or "NG" is displayed in the Result field in the Check Result List.

6, Click the NEXT button to check the volume output.

<Volume output check>
Check Operation Guide window Gheck Operation Guide

Yolume Output

1. [Operation] Set the hardware manual selector switch to ON, .

2. [Operation] Move the hardware manual operation wheel, measure the output values of the Y1 terminal

{terminal numbers 22 and 23}, and confirm that the output values chanee.

3. [Operation] Set the hardware manual selector switch to OFF.

4. [Dperation] Use the OK button or NG button to make a judement of the check result of valume

output.

Judement Help

ok | [ ma | [THECF Y

@ BACK NEXT @

0948E .ai

1, [Operation] Set the hard manual selector switch to ON.

2. [Operation] Move the hard manual operation wheel, measure the output values

of the Y1 terminal (terminal numbers 22 and 23), and confirm that the
output values change.

3, [Operation] Set the hard manual selector switch to OFF.

4, [Operation] Use the OK/NG button to make a judgment of the check result of volume output.
"OK" or "NG" is displayed in the Result field in the Check Result List.
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9.2 Using Check Support Function

Swing up the front panel as shown in the figure below.

0949E .ai

(1)
—(@2)

0950E .ai

(1) Hard manual selector switch
ON: Hard manual output on
OFF: Hard manual output off
(2) Hard manual operation wheel
(3) MV balance lamp: Lights up when the Y1 output value and hard manual output

value match.
Connect the Y1 terminal in the following way to check the hard manual operation wheel

function.
® Current output (analog output 1 (Y1))
When measuring the current directly

Voltage
Current measurement mode | DMM R1S measurement| DMM

mode

DMM: accuracy +0.05% (Yokogawa 7561 or equivalent) DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)
R1: 250 Q, accuracy +0.1%, 1/4 W

When using a shunt resistor

0951E.ai

Position of the hard manual operation wheel and Y1 output
Judgment criteria

Hard manual Y1 output
operation wheel DMM read value
0% Approx. 4 mADC Approx. 4 mADC
50% Approx. 12 mA DC Approx. 12 mA DC
100% Approx. 20 mA DC Approx. 20 mA DC

When using a shunt resistor, perform conversion to the current value using I=V/R.

IM 01B08K01-02E
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9.2 Using Check Support Function

(11) FAIL check

A FAIL check includes the MCUFAIL check and DCUFAIL check.
<MCUFAIL check>

Check Operation Guide window Gheck Operation Guide

MCU

1. [Confirmation] Confirm the FAIL cutput (erminal numbers 11 and 123 iz closed.
2. [Operation] Click the MCU FAIL button of the Check Operation Guide window.
3. [Confirmation] Ganfirm the FAIL indication of the Y51000.

4. [Confirmation] Gonfirm the FAIL LED and MAN LED are lit and the other LED= are off. (Na =
confirmation of the MAN LED is required for ¥S1310)

5. [Confirmation] Gonfitm the FAIL cutput ferminal numbers 11 and 123 iz open.

6. [Operation] Short 1 fterminal numbers 22 and 233,

>3

£

Check Operation Judgment Help

MG FAIL

ok | [ ma ] [ mHEP ]

1O

0952E .ai

~N

» [Confirmation] Confirm the FAIL output (terminal numbers 11 and 12) is closed.

N

[Operation] Click the MCUFAIL button of the Check Operation Guide window.

@

[Confirmation] Confirm the FAIL indication of the YS1000.

N

[Confirmation] Confirm the FAIL LED and MAN LED are lit and the other LEDs are
off. (No confirmation of the MAN LED is required for YS1310.)

gy

[Confirmation] Confirm the FAIL output (terminal numbers 11 and 12) is open.

S

[Operation] Short Y1 (terminal numbers 22 and 23).

N

[Confirmation] Press the MV increase and decrease keys and confirm the MV

bar indication increases and decreases. (No confirmation of the MV
increase/decrease key operation is required for YS1310 and YS1350.)

8, [Operation] Turn off the power of YS1000, and then turn the power back on after 10
seconds has elapsed.

.9. [Operation] Open Y1 (terminal numbers 22 and 23).

10, [Operation] Use the OK/NG button to make a judgment of the check results of
MCU from the confirmation results of Steps 1, 3, 4, 5, and 7.
"OK" or "NG" is displayed in the Result field in the Check Result List.

11, Click the NEXT button to check the DCUFAIL.
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Check Operation Guide window

<DCUFAIL check>

~N

NN

9.2 Using Check Support Function
Check Operation Guide
DU
1. [Confirmation] Confirm the FAIL contact (terminal numbers 11 and 12} is clozed. -~

2. [Operation] Click the DCGU FAIL button of the Check Operation Guide window
3. [Confirmation] Canfirm the FAIL indication of the ¥S1000.
4. [Confirmation] Gonfirm the FAIL LED and MAM LED are lit and the other LED= are off. (No

confirmation of the MAN LED is required for ¥S13100

5. [Confirmation] Gonfirm the FAIL contact (terminal numbers 11 and 12} is open.
6. [Operation] Turn off the power of ¥31000, and then turn the power back on after 10 seconds has s

Check Operation

DCU FAIL

Jdudement Help
ok | [ ne ] EEE

0953E.ai

[Confirmation] Confirm the FAIL contact (terminal numbers 11 and 12) is closed.
[Operation] Click the DCUFAIL button of the Check Operation Guide window.
[Confirmation] Confirm the FAIL indication of the YS1000.

[Confirmation] Confirm the FAIL LED and MAN LED are lit and the other LEDs are

off. (No confirmation of the MAN LED is required for YS1310.)

SO

N

with the OK/NG button.
"OK" or "NG" is displayed in the Result field in the Check Result List.

The following shows a FAIL screen example.

166, 8

o) &

I

| )

J

(9 () g

I

)

0954E.ai

FAIL output check

[Confirmation] Confirm the FAIL contact (terminal numbers 11 and 12) is open.

[Operation] Turn off the power of YS1000, and then turn the power back on after 10
seconds has elapsed.

[Operation] Based on the results in Steps 1, 3, 4, and 5, judge the DCU check result

The following shows the way to measure the FAIL output.

@

+
DMM | Resistance measurement mode

®

DMM: accuracy +0.01% (Yokogawa 7561 or equivalent)

FAIL output state

Judgment criteria (DMM read value)

FAIL

Open state

Normal

10 Q or less

0955E.ai
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9.2 Using Check Support Function

(12) Power failure time detection check

Check Operation Guide window Gheck Operation Guide

Power Failure Time Detection
1. [Operation] Turn the power of the ¥31000 off for less than 1 second, and then turn the power back
oh.
2. [Operation] Glick the 1SEC button of the Check Operation Guide window.
3. [Operation] Turn the power of the ¥51000 off for 3 or more seconds, and the turn the power back an.
4. [Operation] Glick the 35EC button of the Check Operation Guide window.

Check Operation Judgment Help
N \
(=)

0956E .ai

1. [Operation] Turn the power of the YS1000 off for less than 1 second, and then turn
the power back on.

2, [Operation] Click the 1SEC button of the Check Operation Guide window.

"OK" or "NG" is displayed in the text box beside the 1SEC button of the
Check Operation Guide window.

3, [Operation] Turn the power of the YS1000 off for 3 or more seconds, and then turn
the power back on.

4. [Operation] Click the 3SEC button of the Check Operation Guide window.
"OK" or "NG" is displayed in the text box beside the 3SEC button of the
Check Operation Guide window.

If both judgment results for the less-than-1-second power failure and the
3-second-or-more power failure are OK, "OK" is displayed in the Result
field in the Check Result List.

(13) External appearance check

Check Operation Guide window Check Operation Guide

External Appearance

1. [Operation] Confirm there is no problem with the external appearance
2. [Confirmation] Lse the OK/NG button to make a judement of the confirmation result of the external
appearance.

Judement Help

ok | [ ma | [ HELP

0957E.ai

1, [Operation] Confirm there is no problem with the external appearance.

2, [Confirmation] Use the OK/NG button to make a judgment of the confirmation result
of the external appearance.
"OK" or "NG" is displayed in the Result field in the Check Result List.
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9.2 Using Check Support Function

(14) Terminal check

Check Operation Guide window

Check Operation Guide

Terminal

1. [Gonfirmation] Perform a visual check of the terminalz to confirm there is no abnormality
2. [Operation] Check the terminals are not loose and tighten them if neces=zary.
3. [Operation] Uze the OK/MG button ta make a judement of the check result of the terminals.

Judement Help

ok ][ ma | [ HELP ]

O EACK

0958E.ai

1, [Confirmation] Perform a visual check of the terminals to confirm there is no
abnormality.

2, [Operation] Check the terminals are not loose and tighten them if necessary.

3, [Operation] Use the OK/NG button to make a judgment of the check result of the
terminals.
"OK" or "NG" is displayed in the Result field in the Check Result List.

After installation and wiring, make sure that the wires are connected correctly in
accordance with "Installation and Wiring" items of the respective Operations Guides.
Perform tasks such as retightening as needed.

The following shows the rear panel terminal diagram.

@ 1
3 2

4) 3
4

6 5
6

8 7
9 8

30 9
31 10

3 11
3 1

34 13
3 14

36 1
3 16

38 1
39 18

L HIE

< 1

0959E.ai

In the case of the YS010 (expandable I/O terminal), the check can be performed only for
the YS1700-010.
The following shows the YS010 (expandable I/O terminal) wiring diagram.

® FErrEREE Rl ©
elelecleldleloloz]ulz

) (] (o] | o] o] (o] | =] (=] |1 =2
— —

®

el oI oI I
o|BEcE@eREEEER ®

0960.ai
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9.2 Using Check Support Function
(15) Custom check

Check Operation Guide window  Fi e Ya ot erre s

CUSTOM!

1. [Operation] Perform a check.
2. [Dperation] Use the OK/NG button to make a judement of the check result.

Judement Help

ok | [ ma | [ HELP

O EACK

0961E.ai

1, [Operation] Perform a check.

2, [Operation] Use the OK/NG button to make a judgment of the check result.
"OK" or "NG" is displayed in the Result field in the Check Result List.

The custom check function enables the user to register items other than existing check
items as records.

Up to 10 check items can be added.

To add an item, add a checkmark to the checkbox for the desired item on the Check Item
Selection window.

To change the name of a check item, select CUSTOMN* in the text box and enter a check
item name.

Up to 10 single-byte characters can be entered.

*n=1t010

Nofte
If the check item name of a custom check that has been used is changed, the check history
data of that changed custom check is deleted during downloading from the past check history
data saved under the check item name before the change.
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9.2 Using Check Support Function

9.2.6 Opening Data File/Saving
(1) Open check result data files

1, Click File>Open Check Result Data File from the menu or [{3 on the toolber or
select Open Check Result Data File in the Start Check Support Function window,
and click OK to display the Open Check Result Data File window.

Open Check Result Data File

Laokin: | (9 Check ¥ 0@ @

¥51700-20080107

E.lck

My Recent
Documents

=]
€ 280
5
=]

ty Documents

File name: |'¥51700-20080207E  1ck v [open |

=
=

\ 9
3 {
E
£
g

MyNetwork | Flesoftype: | Check Result Data File [ 1ck] v [ _cancel |

0962E .ai

Notfte

» The file type is ".1ck."
» The Temperature, Humidity, and Memo data stored in the check result data file

can be edited.

+  When you want to open the check result data file, end the check. (The three
windows Check Item Selection, Check Operation Guide, and Check Result List
close.)

After the check finishes, turn the power of the YS1000 off and on to switch to the

normal mode.
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9.2 Using Check Support Function

(2) Open check history data files

1, Click File>Open Check History Data File from the menu or select Open Check

History Data File in the Start Check Support Function window, and click OK to
display the Open Check History Data File window.

Open Check History Data File

Lack in: | £ Check 9 02 E

My Recent
Documents

@
Desktop
N
ty Documents

%9

Iy Computer
.g Fle name: |'v51700-200802.03.20k v [open |
My Metwork | Files of type: | Check History Data File [*.2ck) v | [ Cancel ]
0963 .ai
Nofte

+ The file type is ".2ck."

+ When you want to open the check history data file, end the check. (The three
windows Check Item Selection, Check Operation Guide, and Check Result List
close.)

After the check finishes, turn the power of the YS1000 off and on to switch to the
normal mode.

(3) Closing files

1, Click File>Close from the menu to close the currently active window. To save a file
you are working on, use Save As.
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9.2 Using Check Support Function

(4) Overwriting files

1, When checking or finishing a check, Click File>Save from the menu or H on the
toolbar. The data you are currently working on is saved.

(5) Saving files under a different name

1, When checking or finishing a check, Click File>Save As from the menu to display
the Save As window.

Save in: |E}Eheck V| QX 2 G-

¥S1700-20080207E., 1ck

E ¥51700-20080107E. 1ck

My Recent
Documents

@

Desktop

ty Documents

®

ter

=

e
@ g’@

= 1

a

=

File name: ['¥51700-20080307E 1ok v [ sae |
My Metwork | Save as type: | Check Result Data File [*.1ck) v | [ Cancel ]
0964E.ai

2, Enter the new name for the file, and click Save.
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9.2 Using Check Support Function

(6) Setting path fot saving files

1, Make sure that only the Start Check Support Function window is displayed. Click
File>Environmental Setting>Path from the menu to display the Path window.

Path X

Check support file path
|C¥Program Files¥vS51000¥Check |

Reference

Cancel

0965E .ai

2, Set the path for check result data files or check history data files, and click OK.

The paths for check result data files and check history data files are set as shown in the
table below.

(Factory Defaults)

File Extension Storzgalholday
Widows 2000/XP Windows Vista Business
) C:\Program Files\YSS1000\ |C:\Users\<Username>\
Check result data file |1k Check\ Documents\YSS1000\Check\
. ) C:\Program Files\YSS1000\ |C:\Users\<Username>\
Check history data file  |.2ck Check\ Documents\YSS1000\Check\

A CAUTION

When using Windows Vista, do not set a path including the Program Files folder. If
a path including the Program Files folder is set, the YSS1000 will not work correctly.

(7) Communication logs output function

See "2.11.11 Creating Communication Logs."
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9.2 Using Check Support Function

9.2.7 Download/Upload/Delete Data
Nofte

Do not unplug the connection cable or power off the YS1000 during downloading, deleting, or
uploading.

(1) Download check result data

1, Click Communication>Download Check Result Data from the menu to display the
Execute Communication window.

Execute Communication

Proeram Gommunication
P i ication Cpti
e Communication Status Online
Serial Part GOMI Model ¥51700
Code ]
Optionl Sad
Option2 B34
F5-485 Communication MAIMGPU Wergion (MG U} R1.01.03
- P . DISPGPU Wersion{DC L) F1.07.02
IFE54E3 Commateaiiem Cpis Parameter Version(P ARAD F1.01.02
St B Compile VersioniCOMP) R1.01.01
s o Gontroller Made PROG
S BT P Programming Type Function Block Method
e Lo Load Rate 20%
Parity EVEN Max Load Rate T
Eiaud Rate 38400
Data Leneth 8 bit
Address 1 ALM Generation Status
PROG [ ovEr [ cawc
Ethernet Ci ti
S e Set the controller status to
Ethernet Communication Option Controller Status STOP before Download
IF Address 19216811 STOP Check Result Data.
Serial Address 1 [ muw  J[EToP || TesT | [ TESTRZ |
| —
Part Mo,
Decimal Mumber =
~ ~
Hexadecimal Mumber O01F& [ l Download Check Result Data(d l ] g_’
T > 3
(]
=]
[Y
- 3
(]

0966E.ai

2, Click Download Check Result Data to display the Select Check History Data Area
window.
The check result data is downloaded to the location under the data with the latest
check date.
If the data with the latest check date is in the No. 40 location, the data is downloaded
to the No. 1 location.

[® Select Check History Data Area |§‘
— Date of check
1-10 1120 1 40
1 |eoemsr e——
2 | +—— Location to be
» 3 [%LL/ downloaded
PR e—
5
@
7
a
9
10

DELETE

Upload Area

| to [ UPLOAD

0967E.ai

3. Click DOWNLOAD.

IM 01B08KO01-02E 9-39




9.2 Using Check Support Function

» Check history data loaded from the YS1000 is displayed with the check date on the
Select Check History Data Area window.

» If you try to close the Execute Communication window when a communication error
occurs during downloading, the following message is displayed.
The past check history data was deleted from the YS1000, because the check result
data could not be downloaded properly. If you close the Execute Communication
window, the check history data will no longer be able to be recovered. The check
history data can be recovered if you click the DOWNLOAD button of the check result
data to execute the download. Do you want to return to the Execute Communication
window?
If you want to return to the Execute Communication window to download again, click
Yes.
Clicking No deletes all check history data of the YS1000.

Nofte
If the check item name of a custom check that has been used is changed, the check history
data of that changed custom check is deleted during downloading from the past check history
data saved under the check item name before the change.
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9.2 Using Check Support Function

(2) Upload check history data

1, Click Communication>Upload Check History Data from the menu or select

Upload Check History Data in the Start Check Support Function window, and click
OK to display the Execute Communication window.

Execute Gommunication

Proeram Communication
Program Cammunication Options — -
Communication Status Online
Serial Paort GO Model Y31700
Code 010
Option Fam
Option2 £
R5-485 Communication MAINGPU Version (MG} R1.01.03
L P—_— f DISP.CPU VersionDCLD R1.01.02
R5~455 Gommunication Options Parameter Wersion(PARA} R0z
Sriel] P Compile Version{GOMP) R1.01.0M
e GOM] Gontraller Mods PROG
i F Programming Tvpe Function Block Method
i [ Lo Load Rate T
Parity EWVEN Max Load Rate R
Baud Rate 38400
Data Length g bit
Address 1 ALM Generation Status
PROG OVER GALG
Ethernet Communication
Ethernet Cammunication Option Ciontroller Status
IP Address 19216811 RUN
Serial Address 1 [ RUN ] [ STOP ] [ TESTL ] [ TEST2 ]
Part Mo,
Decimal Mumber
Vs ™
Hexadecimal Mumber 01FG [ l Upload Check History Data(d l ]
< -
@ Communicating

0968E .ai

2, Click Upload Check History Data to display the Select Check History Data Area
window.

soueusjuIRp

3, In the Upload Area, enter an area number to be displayed as check history data.
Area numbers 1 to 40 can be entered.

E® Select Gheck History Data Area |X|
710 11-20 7120 140
1 200801407
2 a0szier
IR Y
4
5
6
7
]
9
10
DOWNLOAD
DEMETE Enter area numbers 1 to
40
Uplaad Area
[ ¢ |t | ¢ ] [ upLoan |
0969E.ai

4, Click UPLOAD.

The Check History Data window is displayed.
» "(4) Check history data window" on page 9-44.
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9.2 Using Check Support Function

(3) Delete check history data

The latest check history data can be deleted.

1, Click Communication>Delete Check History Data from the menu to display the
Excecute Communication window.

Execute Gommunication

Proeram Communication

Frogram Communication Options

Ethernet Communication

Ethernet Communication Option

Dizconnection

Gommunication Status Online
Serial Port GO Madel 51700
Code ma
Optionl A3
o Cption2 /34
R5-485 Communication MAIMCPU Version((MCU)) R1.01.03
. P . DISPCPU Version{DGU R1.01.02
38 et @il Parameter Version(PARA!  RI102
Giziel] Flri Compile Version(COMP) R1.01.01
e o Gortroller Mods PROG
i Programming Tvpe Function Elock Method
D Bk e Load Rats 7
Parity EVEN Max Load Rate ]
Eaud Rate 38400
Diata Length & bit
Address 1 ALM Generation Status
| ProG | owEr | cawc

Gontroller Status

Set the controller status to

STOP before Delete Check
IF Address History Data.
Serial Address 1 [ RUN ] [EToR ﬂ|[ TESTL ] [ TESTZ ]
Port Mo.
Decimal Mumber
Hexadecimal Number [ 01Fg| [ |' Delete Gheck History Data( ‘| ]
. >

@ Communicating

0970E .ai

2, Click Delete Check History Data to display the Select Check History Data Area

window.
[® Select Check History Data Area z|
E 11-20 21-30 31-40 | — Date to be deleted
1 008401407 Data with the latest
2 008/02/27 check date is deleted.
» 2
4
5
5]
7
g
9
10
DOWMLOAD
Upload Area
| o | UPLOAD

3, Click DELETE.

0971E.ai
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9.2 Using Check Support Function

If you try to close the Execute Communication window when a communication error
occurs during deletion, the following message is displayed.

All check history data was deleted from the YS1000, because the check history data
could not be deleted properly. If you close the Execute Communication window, the
check history data will no longer be able to be recovered. The check history data can
be recovered if you click the DELETE button of the check history data to execute
deletion. Do you want to return to the Execute Communication window?

If you want to return to the Execute Communication window to delete data again, click
Yes.

Clicking No deletes all check history data of the YS1000.

IM 01B08K01-02E
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9.2 Using Check Support Function

(4) Check history data window

Up to 40 records of check history data uploaded from the YS1000 can be displayed.
Data can only be displayed and cannot be changed on the Check History Data window.

[® Gheck History Data

[Mader [S1700-000—- Product Wersion/Fevizion [S51.02
[Serial Mo |TTGB0E2TZ Wain GPL Version R T6
Tiepley OT1 Version T I 7%
_Chauk Date 200840207 2008/03/07 |
Checker YOKOGAWA FOKOGAWA
Total Operation Time (Days) 2648 25856
Result 0% |5% 5% B (100% | Resuk 0¥ = -
Koy G ok ak
A ok ok
W i Ok
SV increass key 414 QK
5\ decrease key oK oK
FF ok ok
Fage ok ak
< ok ok
SHIFT ok ak =
> ok ok
e ok ak
Lamp ALM ok ok
C ok ak
A ok ok
[ ok k.
FF ok ok
';ansm\tter Powet Supply o gl; ZI; w_w iS dISpIayed in the
e or o Result field for items that
o or Coe— are excluded from the
D1 B - check items. (The display
DB - - items on the window are
B - - the same regardless of the
i - - selected check items and
o - - model.)
il - -
il - -
it} Dot O ak
i) oK ok
[ite5] oK ak
[ite"] - -
17 - -
[T - -
[ilex] - -
[ite7] - -
[iter] - -
i - -
I3 ¥ oK ooo| zs00| som | 7EM | To00z| oK ooo| zsm | som | 7e02 | 10003
W oK oon| 2E00| BOM | 7RM | 10002 | OK 0m | 2600 BOOD | 751 | 10002
W oK non| 2RO BOD | 7R0Z | 1m0DZ| O Om | 800 BODT | 7ROT | 100DZ
W oK ooo| 2E01 | BOM | 7ROZ| 10002 OK 0m | 2E0M | BOO0 7ROZ| 10002
¥ oK om| M| B0M | 7E02| 10003 OK 0m| 2500 BOMT | 7R02 | 10002
s - - - - B . — - - - B -
w7 - - - - B . — - - - B -
& - - - - B I — - - - B -
3 4 oK 4000 BOM | 12002 16007 | 20007 | oK 4000 BOM | 12002 16007 | 20002
aon| &M | BOM | 75m | 10001 oon| &M | BOM | 7R | 10007 |-
¥z oK | 10000 | 20002 | BO00Z | 40001 | BOODZ| OK | 10000 20000 S0001 | 40001 | BOO0Z
ooo| 2501 BOM | 7ROD| 10001 000| 2500 BOO0  7ROD| 10001
3 oK | 10000 20001 | 20001 40002 | BODOT | OK | 10000 20001 30005 | 40004 | £0004
oon| 2600 BOOD | 7Rm1 | 10000 aon| 2800 BOM | 75m1 | 10001
Vi - - - - B . — - - - B -
H MAN Balance Lamp o] 4 [o] 4
Volume Output oK oK The Result field is blank for
Fall MoU oK ok items that are selected
poy oK ok from the check items but
Power Failure Time Detection o] 4 [o]4 are not CheCked.
External Appearance oK. oK
Terminal | oK
LSO SUSTOML — -
CLSTOMZ CUSTOMZ - - oo
£ il =]

0972E ai
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9.2 Using Check Support Function

9.2.8 Printing

1, Check File>Print from the menu or H on the toolber to display the Print window.
2. Click OK.

3, When printing is completed, click m at the top right of the window.

The following are samples of how data is printed out.

E Print Preview |§”zl @ Print Preview

& 0 -

D EE @ o Pge| 32| |G O DM B@EEB o

;
'i

EBE
{
f

EEEHEE

]

i

R EEEEEBEENRRE
UBBEEBEE

i

4

E

T4

0973-01E.ai 0973-02E.ai
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9.2 Using Check Support Function

@ Print Preview

0973-03E..ai

Page 3
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Chapter 10 Sample Program

10.1 Sample Program

Design a user program bearing in mind the content of this manual up to Chapter 9 and
paying attention to the following items.

(1)Keep the program as simple as possible!
Auxiliary functions can be added on easily later on.
Initially, focus on the main target functions to create a simple and clear program.

(2)Create a program that anyone can understand!

There is no need to create a well-organized program without wasteful steps. If anything,
programs tend to be hard-to-understand.

Create a program that is easily comprehensible to everyone. For this reason, program as
many comments as possible. They will come in very handy later on when reviewing the
program.

(3)Use as many previous examples and precedents as possible!
This is a shortcut to making a less troublesome and accurate program.
Use the examples in this manual.

(4)Remember that an equal amount of effort is required for high-grade control!
Why not try using sample-and-hold Pl control instead of Smith dead time compensation
control?

Wouldn't batch PID control be sufficient instead of using complex batch startup control?
Always, work towards simple methods.

(5)Save programs you have made on CD or other storage media, and store them in
a safe place. Do not forget to print them!
This is useful for managing the YS1700 later on, and anyone can use them.

IM 01B08K01-02E
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10.2 Programming Procedure

User Program
Programming Procedure

A4

Extract control sections » Check number of I/O points
handled by YS1700 » Check manipulated output variable (current output 2 points)

» Select one of the BSC1, BSC2, CSC, and SSC control modules

Determine control * In CSC, check for computations between control elements
specifications » Determine control elements (control type and control period)

» Use extended function register

A

Determine operation

and display sections » Check the data to be manipulated and monitored from front panel

« Scaling of computation signals
Summarize sequence » Number of fixed and variable constants

and signal computations * Number of dynamic operations

* Rough-check of program steps

» Check program steps N
Create program » Check for computation overflow
» Check subprogram

A

Create simulation

program
» "Chapter 3 User Program
> Creation Guide"
A » "Chapter 2 YSS1000 Operation

* Input program on a PC Guide”

pre-installed with the YSS1000
Setting Software for YS1000 Series
» Download to YS1700

Input program

A 4

« Verify and debug the program and

Execute a test run control functions (load factor, control operation, p,
sequence, computation accuracy)

* Save and print program.

A

< End of Procedure >

User Program Programming Procedure

1001E.ai
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10.3 Example (flow control with temperature-

pressure compensation of an ideal gas flow)

The following shows temperature-pressure compensation of gas flow as an example of
control accompanied by computation of the process variable. This explanation follows the
order of the procedure for programming this control shown on the previous page.

The key point here is how to calculate fixed constant values and scaling in arithmetic
computations, in particular.

(1)Extraction of control sections handled by YS1700
Flow signals from a differential pressure transmitter are compensated by pressure and
temperature as shown in the figure below. The input signals from each sensor are input
to the YS1700 as data after having been converted to 1 to 5 V DC by a distributor or
converter. The YS1700 computes the data by the three inputs (differential pressure,
pressure and temperature), performs control using the compensation values as the
process variable signals, and outputs the manipulated output variable as 4 to 20 mA. The
compensated process variable is outputas 1 to 5V DC.

Compensated process variable

Control section handled by YS1700

compensation computation

I
1
I
I
I
1
:
I
| Temperature-pressure
I
I
1
I
I
I
1

Manipulated output

1
I 1
L 1| Temperature | |
SDBT distributor i converter !
[ — — i
Pressgre Differential Temperature
transmltter pressure
sensor
transmltte

Q

1002E.ai
Flow Control with Temperature-Pressure Compensation

(2)Determining the control module and control type
This is an example of simple PID control.

+ Control module; basic control (BSC1)

« Control type; standard PID (CNT1: PID)

(3)Summarizing arithmetic computations
Temperature-pressure compensation for an ideal gas flow is generally expressed by the
following formula:
PreTn .
QX - Pn'Tf AP

1003E.ai
where,
AP : Differential pressure
Qx : Gas flow after conversion to a standard state
Pf : Operating pressure of gas indicated as absolute pressure
Pn: Orifice design reference pressure indicated as absolute pressure
Tf : Operating temperature of gas indicated as absolute temperature
Tn: Orifice design reference temperature indicated as absolute temperature

IM 01B08K01-02E
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10.3 Example (flow control with temperature-pressure compensation of an ideal gas flow)

(4)Normalization of computation

The physical quantity of the compensation formula is converted to the normalizing signal (0
to 1) of the YS1700.

Pf =Pspan=X2+Pmin X2: pressure signal (0 to 1)

Tf =Tspan*X5+Tmin X5: temperature signal (0 to 1)

Qx =Qspanx*Y2 Y2: compensation flow signal (0 to 1)

AP =Pspan=X1 X1: differential pressure signal (0 to 1)

For simplification, these variables are substituted into the formula.

1004E.ai

The compensation operation formula can be simplified as follows:

K2 « X2 +K4
Y270/ kaexs+ks X

1005E..ai

Qx andAP of the orifice are often designed so that normally Y2=+X1 in a design
reference status, and scaling of YAPspan/Qspan is not required.

Temperature-pressure compensation computation - design conditions

Orifice design reference pressure : Pn=0.6MPa
Orifice design reference temperature : Tn=300°C
Pressure transmitter range : 0 to 1TMPa
Temperature converter range : 0 to 500°C

The values of Kn are calculated by substituting these conditions.

Ko Pressure transmitter span 1.0
) Orifice design reference pressure (absolute pressure) ) 0.6+0.1013
= 1.426 (142.6%)
Minimum scale of pressure transmitter (absolute pressure) 0+0.1013
s Orifice design reference pressure (absolute pressure) ) 0.6+0.1013
= 0.144 (14.4%)
Temperature converter span 500
s Orifice design reference temperature (absolute temperature) ) 300+273.2
= 0.872 (87.2%)
K5 Minimum scale of temperature transmitter (absolute temperature) 0+273.2
) Orifice design reference temperature (absolute temperature) ) 300+273.2

= 0.477 (47.7%)

1006E.ai

If we substitute these constants into the formula:

_ [1426+ X2 + 0.144
Y2=1/ 0872+ x5 + 0477 X

1007E.ai
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10.3 Example (flow control with temperature-pressure compensation of an ideal gas flow)

(5)Summarizing function blocks
In this example, a single formula and control module can be summarized as a function
block. The figure below shows a flow sheet with 1/0 terminals attached.

PP

vor K2 X2+K4
K3 X5 + K5
SET
CSV1
SV1 PHF1
DM1 PLF1
AG1 DLF1
FF1 VLF1
TRK1 TRKF1
CAF1
BSC1 MV1 CAMF1
1008E.ai
Flow Sheet

(6)Filling in the engineering table
The following shows an example of how to fill in an engineering table with 1/0 and
constant assignments and indications for displaying engineering units on the front panel.

Engineering Table

Description 0% 100%
X1 | Differential pressure mmH20 |0 3200
Analog inputs X2 |Pressure MPa 0 1.000
X5 | Temperature °C 0 500.0
Y1 |Manipulated output variable % 0 100.0
Analog outputs
Y2 | Flow ratex 10m3/h 0 800.0
Constants Description
K2 |1.426
) K3 |0.872
Fixed constants
K4 |0.144
K5 |0.477

IM 01B08K01-02E
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10.3 Example (flow control with temperature-pressure compensation of an ideal gas flow)

(7)Making a program sheet

The following shows an example of a program sheet. Enter comments at the
"Explanation" column. The computation registers indicate what is input as a result of
executing each step.

There is no need to enter the computation register items in the program sheet. An
explanation of the program is given following the program sheet.

Step | Program S1 S2 S3 S4 S5 Explanation

1 LD X2 X2 Reads the pressure signal.

2 |LDK2 K2 X2 Reads the constant. K2=1.426

3 = K2xX2

4 |LD K4 K4 K2#xX2 Reads the constant. K4=0.144

5 |+ a Pressure compensation term:
a=K2xX2+K4

6 |LD X5 X5 a Reads the temperature number.

7 |LDK3 K3 X5 a Reads the constant. K3=0.872

8 |=* K3%X5 a

9 |LDK5 K5 K3#X5 a Reads the constant. K5=0.477

10 |+ b a T(imperature compensation term:
b=K3+X5+K5

1l alb Computation of pressure/

temperature terms

Reads the differential pressure

12 |LD X1 X1 alb .

signal.

_ K2:X2+K4
13 | c K3:X5+K5
1008-02E.ai

14 |saT c Computes the tempe_ratur_e-

pressure compensation signal.
15 [STY2 \C Outputs the compensation signal.
16 [BSC1 MV1 Execute control.
17 [STY1 MV1 Manipulated output variable
18 |[END Ends program excution.

+ Steps1to5
These steps comprise the computation for calculating the pressure compensation
value. S1 and S2 can be used to perform this computation continuously.

» Steps 6to 10
The temperature compensation value is calculated in the same way.

» Step 11
The pressure and temperature compensation values are calculated. The pressure
compensation value can be computed continuously as it is saved to a computation
register.

» Steps 12to 14
The flow input is multiplied by the temperature-pressure compensation value, and the
result undergoes square root extraction.

+ Step 15
The computation result is stored to output register (Y2).

» Step 16
The basic control module and control type perform PID control computation taking the
compensated flow stored in register S1 as the PV value, and the manipulated output
variable (MV) is input to register S1.

» Step 17
The manipulated output variable is stored to output register (Y1).

+ Step 18
This indicates the end of the user program. Program execution returns to Step 1, and
4 to 20 mA and 1 to 5 V are actually output to output registers Y1 and Y2, respectively.

10-6
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10.3 Example (flow control with temperature-pressure compensation of an ideal gas flow)

(8)Function block programming

i)

w v w v
¥z | Fo2 | F5 | Fo3 |
* *
1 ] BE
WM R
] ]
w v w v
WWOm | ko4 | MWOOZ | Ko |
+ +
Z 7
W02 IS
L |
w v
WMWOOZ | _MMond_|
/
B

Temperature — Pressure Compenzation
PUY=S0IRT (024 K02+ K040 (<05% K03+ KOS01 )

MMO05

I—I

w v
WWOOs | w0l |

.
5
R MIOOG
]
|
s0T
-
rAMIO0T
]
T
BSC
]

hr002

1008-01E.ai
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10.4 Summary of Programming Precautions

The sections so far in this chapter have explained programming of the user program
while referring to the example program. This section summarizes and explains the
precautions to follow in programming.

(1)Execution of modules

Modules, such as the basic control module, are executed after data is stored to the
computation registers (S1 to S5) by the LD instruction. The Appendix lists tables of
text program instructions. In these tables, data is input to computation registers before
instruction execution.

(2)Computations containing time functions

Attention is required to the following modules that contain time-related functions, such as

first order lag, dead time and timers:

1) Do not program the same instruction twice or more as these are dynamic operations.
(excluding linearizer functions) Even if a subprogram contains a dynamic operation,
do not use a total of two or more instructions in both the main and subprograms.

2) Be sure to execute at each control period.

The computation result differs when computations are performed intermittently by
timer functions, for example.

(3)Jump instructions

The GO and GIF instructions enable jumps to a specified label name.

Create the program to prevent endless loops from occurring by jumping to a step
before one containing a jump instruction. The control period overflow error will occur if
a program that might result in an endless loop is downloaded and run on the YS1700.
It is also difficult to discover mistakes in such programs. So, in principle, jump to steps
following a step containing a jump instruction.

The GIF instruction executes a jump judgment using 0/1 data (e.g. DI input). Note,
however, that the 0/1 data of register S1 that was used for the judgment is cleared after
the computation.

(4)Control module
Each type of control module (BSC1, BSC2, CSC, SSC) can be used only once. BSC1
and BSC2, however, can be used simultaneously.

10-8
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10.4 Summary of Programming Precautions

X1
input signal
(PV input)

(5)Connecting to the communication system
Variable constants P1 and P2 and communications outputs Y4, Y5 and Y6 are associated

with DCS communication.
Receive registers CX1 to CX16 and CI1 to CI64, and send registers CY1 to CY4 and
CO1 to CO16 are associated with peer-to-peer communication.

(6)Assignment of signals factoring in controller error

The YS1700 can indicate and manipulate one 1/O signal point each even if the control

operation circuit stops.

In this case, signal assignment is as follows when the controller (digital circuit) is in error

as shown below.

PV display on a bar graph : X1 signal input is displayed.

Current manipulated signal (Y1) : Can be operated by manual operation keys and
manipulated by analog backup output wheel.

So, program important signals to X1 and Y1.

©

MCU error Normal

Hard manual
Display control circuit operation circuit

—{ (display processor:
1 Output hold

circuit

A
MV operation ON
during DCU

/ error Y1
Error ( @ current output

(MV output)

DCU error—>|

H 0000000000

Display controller
( OFF

Control operationcircuit | 4

Y

(main processor: MCU) Normal

1009E .ai
Backup Function

IM 01B08K01-02E
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10.5 Making a Simulation Program

The YS1700 has program area for up to 50 steps for simulation program use in

addition to program area for the main and subprograms. For example, you can create

a pseudo plant by writing to the simulation program area the program of a process
module assumed for the plant. Simulation programs are written in the same way as sub-
programs. That is, "SUB label name" must be included with @SIMPR as its label name.
The difference with a main program is that the command for calling the subprogram,
"GOSUB @SIMPR," is not required. Simulation programs can be executed only in the
test run mode. Also, the GO and GIF instructions cannot be used in the simulation

program.
The figure below shows an example of a simulation program.

Wire YS1700 input and output terminals

(YS1700 input terminal)
RSN Q) T it sl
i X1 Program area || (program Example]
4 [ Dx1 |
Main program I SQT P dol i Program S1 S2 S3
band i BSCH rocess mode i LD X1 X1
subprogram ST Y1 1
1 KP 1
v | END 1+TS | SQT A/ X1
i i BSC1 MV1
| ! ST Y1 MV1
- ! END
| I| |[suB @SIMPR
. . ! ! LD Y1 Y1
Simulation ! ! LD P1 P1 Y1
program | | * P1xY1
(max. 50 steps) i i LD P2 ] P2 P1xY1
i | LAG 1 1-e PZ)  x(P1xY1)
- | 1
: 2% | STY?2 (1_9_ P2> x (P1xY1)
(YS1700 output terminal) RTN

Positioning of Simulation Program

1010E.ai
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Chapter 11 Worksheets/Program Sheets/Parameter Sheets

11.1 YS1500/YS1700 Worksheet

. Doc. No.
YS1000 Sereis P
|:| Ys1 500 Order No. Sec. Loop ltem
WORKSHEET
[] YS1700 Serial No.
Customer Model and Suffix
Plant Tag No.
CUSTOMER REP. ENGINEER
DR. CH. DR. CH. DR. CH.
REV. REMARKS DATE REV. BY

YOKO

GAWA ¢

WS 01B08K01-01
1st Edition: 2007. 03.26

1101E.ai

IM 01B08K01-02E
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11.2 YS1700 Program Sheet

YS1000 Sereis [ Ys1700 e P
Order No. Sec. Loop Item
PROGRAM SHEET :
Serial No.
Customer Model and Suffix
Plant Tag No.
I?\ilr;e-; Step Label Program and Comments S1 S2 S3 S4 S5
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
Note:
CUSTOMER REP. ENGINEER
DR. CH. DR. CH. DR. CH.
REV. REMARKS DATE REV. BY

n
YOKOGAWA ¢ 1ot Eon. 207 028

1101E.ai
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I 11.3 YS1310/YS1350/YS1360 Worksheet

Doc. No.

YS1000 Sereis [ YS1310 P
Order No. Sec. Loop Item
YS1350
WORKSHEET _
erial no.
[ ] YS1360
Customer Model and Suffix
Plant Tag No.
CUSTOMER REP. ENGINEER
DR. CH. DR. CH. DR. CH.
REV.| n REMARKS DATE REV. BY

YOKOGAWA ¢

WS 01B08K01-03

1st Edition: 2007. 03.26
1103E.ai
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I 11.4 Parameter Sheet for SLPC-YS1700 Data Conversion

Use a parameter sheet when converting the data of SLPC to YS1700.

Read the side panel and switches on SLPC, write the parameters on the parameter
sheet, and then set the parameters in YSS1000.

11-4 IM 01B08K01-02E



320-10480410 I

G-l

SLPC-YS1700 Parameter Sheet (1/8)

[MODEL  [sLPC | [TAG [SERIAL ]
SLPC YS1700 Remarks
Keyboard | Parameter Range Unit | Default |Setting value] Menu Tiltle Parameter Range Unit | Default | Setting value
BD1 % 0.0 BD1 % 0.0
BB1 0.0 to 100.0 % 0.0 BB1 0.0 to 100.0 % 10.0
BL1 % 0.0 BL1 % 10.0
BATCH BD2 % 0.0
BB2 0.0 to 100.0 % 0.0 |ENG. SMPL& |*1 *1 *1
BL2 % [0.0 [vENU1  |BATCH
ST 0 to 9999 s {0 STM 0 to 9999 s 10
SAMPLE SWi1 s |0 SWD1 s |0
ST2 s |0 STM2 s |0
SW2 0 to 9999 s o SWD2 0 to 9999 s o
GWi1 0.0 to 100.0 % 0.0 PIDA GW1 0.0 to 100.0 % 0.0
GG1 0.000 t0 1.000 | - |1.000 TUNING GG1 0.000 to 1.000 - [1.000
GW2 0.0 to 100.0 % 0.0 IMENU PID2 GW2 0.0 to 100.0 % (0.0
GG2 0.000 to 1.000 [ - |1.000 GG2 0.000 to 1.000 - [1.000
FO1 % 0.0 FXO0101 - |0.000
F02 % [10.0 FX0102 - (0.100
NON- F03 % 120.0 FX0103 - 10.200
LINEAR FO4 % [30.0 FX0104 - |0.300
FO5 % |40.0 ENG. EX FX0105 - 10.400
FO6 0.0 to 100.0 % |50.0 FX0106 0.000 to 1.000 - 10.500 2
FO7 % 60.0 MENU2 | TABLE FX0107 - 10.600
FO8 % |70.0 FX0108 - |0.700
F09 % |80.0 FXO0109 - 10.800
F10 % 190.0 FX0110 - 10.900
F11 % [100.0 FXO111 - |1.000

EU: Engineering Unit

*1: SLPC*A only. Do not set this as is because the specifications differ from YS1700.
*2: Divide the setting value of SLPC by 100 and calculate to three digits after the decimal point.

sjoayg Jojoweled/s}oays weihoid/s}oaysyIop
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320-10X80410 I

SLPC-YS1700 Parameter Sheet (2/8)

SLPC YS1700 Remarks
Keyboard | Parameter Range Unit | Default |Setting value] Menu Title Parameter Range Unit | Default | Setting value
GO01 % 0.0 FX0201 - [0.000
G02 % |10.0 FX0202 - [0.100
GO03 % 20.0 FX0203 - [0.200
G04 % |30.0 FX0204 - [0.300
G05 % |40.0 ENG. EX FX0205 - (0.400
G06 0.0 to 100.0 % |50.0 FX0206 0.000 to 1.000 - [0.500 *1
Go7 % [60.0 MENU2 |TABLE  [x0207 ~ [0.600
G08 % |70.0 FX0208 - 10.700
G09 % |80.0 FX0209 - (0.800
G10 % 90.0 FX0210 - [0.900
G11 % [100.0 FX0211 - [1.000
HO1 % 0.0 GXI1101 - [0.000
H02 % |10.0 GX1102 - (0.100
HO03 % (20.0 GXI103 - 10.200
HO04 % (30.0 GXI104 - [0.300
NON- HO05 % (40.0 GXI105 - 10.400
H06 -25.0to 125.0 % |50.0 GXI1106 -0.250 to 1.250 - [0.500
LINEAR HO7 % 60.0 GXI1107 - [0.600
HO08 % |70.0 GX1108 - [0.700
H09 % 80.0 GXI1109 - (0.800
H10 % 90.0 GXI1110 - [0.900
H11 % [100.0 |ENG. GX1 GXI111 - [1.000 g
101 % 0.0 |MENU2 |TABLE [GXO101 - [0.000 ’
102 % |10.0 GX0102 - [0.100
103 % 20.0 GX0103 - [0.200
104 % |30.0 GX0104 - [0.300
105 % |40.0 GX0105 - (0.400
106 -25.0t0 125.0 % |50.0 GX0106 -0.250 to 1.250 - [0.500
107 % |60.0 GX0107 - [0.600
108 % (70.0 GX0108 - [0.700
109 % |80.0 GX0109 - [0.800
110 % 90.0 GX0110 - [0.900
111 % [100.0 GXO111 - [1.000

EU: Engineering Unit

*1: Divide the setting value of SLPC by 100 and calculate to three digits after the decimal point.

*2: SLPC*A only.
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L1l

SLPC-YS1700 Parameter Sheet (3/8)

SLPC YS1700 Remarks
Keyvoard | Parameter Range Unit | Default | Setting value] Menu Title Parameter Range Unit [ Default | Setting value
L01 % 0.0 GXI1201 - 0.000
L02 % 10.0 GX1202 - 0.100
L03 % ]20.0 GXI203 - 0.200
L04 % ]30.0 GXI204 - 0.300
L05 % ]40.0 GXI205 - 0.400
L06 -25.0t0 125.0 % 150.0 GXI206 -0.250 to 1.250 - 0.500
L07 % 160.0 GXI1207 - 0.600
L08 % |70.0 GX1208 - 0.700
L09 % 180.0 GXI1209 - 0.800
L10 % ]90.0 GXI210 - 0.900
NON- L11 % 100.0 |ENG. GX2 GXI211 - 1.000 g *9
LINEAR MO01 % 0.0 IMENU2 |TABLE [GX0201 - 0.000 ’
MO02 % 10.0 GX0202 - 0.100
MO03 % 20.0 GX0203 - 0.200
M04 % ]30.0 GX0204 - 0.300
MO05 % |40.0 GX0205 - 0.400
MO06 -25.0t0 125.0 % 150.0 GX0206 |-0.250 to 1.250 - 0.500
M07 % |60.0 GX0207 - 0.600
M08 % |70.0 GX0208 - 0.700
M09 % 180.0 GX0209 - 0.800
M10 % 190.0 GX0210 - 0.900
M11 % 100.0 GX0211 - 1.000

EU: Engineering Unit

*1: Divide the setting value of SLPC by 100 and calculate to three digits after the decimal point.

*2: SLPC*A only.
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SLPC-YS1700 Parameter Sheet (4/8)

SLPC YS1700 Remarks
Keyboard | Parameter Range Unit | Default | Setting value| Menu Title Parameter Range Unit | Default | Setting value
P01 EU [0.0 P01 - 0.0
P02 EU [0.0 P02 - 0.0
P03 EU |0.0 P03 - 0.0
P04 N EU 0.0 P04 - 0.0 Set the SLPC setting data as
P05 ! EU |0.0 P05 -99999 o 99999 - 0.0 Jis in YSS1000.
P06 EU |0.0 P06 - 0.0
PO7 EU [0.0 P07 - 0.0
P08 EU [0.0 TUNING |P&T P08 - 0.0
P09 % 0.0 IMENU REG P09 - 10.0
P10 % 0.0 P10 - 0.0
P11 % 0.0 P11 - 0.0
P12 % 0.0 P12 - 0.0 Set the SLPC setting data as
P13 -800.0 to 800.0 % 0.0 P13 -99999 to 99999 - 00 ls in vss1000.
P14 % 0.0 P14 - 0.0
P15 % 0.0 P15 - 0.0
P16 % 0.0 P16 - 0.0
P20 s 0 PGT101 - 0
PN P21 s 0 PGT102 - |0
P22 s 0 PGT103 - |0
P23 s |0 PGT104 - [0 The unit is treated as
i 0 to 9999 — CoTo% 0109999 o f7 second.
P26 s |0 PGT107 ~ o 2
P27 s 0 PGT108 - 0
P28 s 0 PGT109 - 0
P29 S 0 |ENG. PGM1 PGT110 - 0
P30 % ]0.0 |MENU3  [SET PGO101 - Jo.000
P31 % 0.0 PG0O102 - |0.000
P32 % 0.0 PGO103 - 0.000
P33 % 0.0 PGO104 - 0.000
0,
P |50t 1250 |00 PSOI05 | p5010 1250 |——[0.000 2
P36 % 0.0 PGO107 - |0.000
P37 % 0.0 PGO108 - |0.000
P38 % 0.0 PGO109 - |0.000
P39 % 0.0 PGO110 - 0.000

EU: Engineering Unit
*1: Value ranging from -800.0 to 800.0% of the engineering unit set with PSHn, PSLn, and PSDn (n=1 to 8).
*2: SLPC*A only.
*3: Divide the setting value of SLPC by 100 and calculate to three digits after the decimal point.
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6L

SLPC-YS1700 Parameter Sheet (5/8)

SLPC YS1700 Remarks
Keyboard | Parameter Range Unit | Default | Setting value] Menu Title Parameter Range Unit | Default | Setting value
PX1 - 0.000 SFA1 - 0.000 o x
PY1 0.000 to 1.000 - 0.000 PID1 SFB1 0.000 to 1.000 - 0.000 9, *10
PN PZ1 0.000 to 1.000 - 0.000 - *11
PX2 - 0.000 SFA2 - 0.000 e x
) 0.000 to 1.000 - 0.000 PID2 SFB2 0.000 to 1.000 . 0.000 9,*10
pz2 0.000 to 1.000 - 0.000 - *11
PH1 4 EU [106.3 PID1 PH1 5 EU |106.3 *12, *14
PHPL PL1 EU |-6.3 TUNING PL1 EU |-6.3 *12, *15
PH2 *n EU [106.3 IMENU PID2 PH2 6 EU |106.3 *13, *14
PL2 EU |-6.3 PL2 EU [-6.3 *13, *15
DL1 R EU ]100.0 DL1 . EU ]0.0 r o %
VL1 3 EU ]100.0 PID1 VL1 ! EU |0.0 12,716
VT1 1t0 9999 s 1 VT1 1t0 9999 s 1
DLVLVT DL2 " EU [100.0 DL2 8 EU ]0.0 13 *16
VL2 EU [100.0 PID2 VL2 EU ]0.0 ’
VT2 1t0 9999 S 1 VT2 1t0 9999 s 1

EU: Engineering Unit
*1: Engineering unit of -6.3 to 106.3% set with HI1, LO1, and DP1.

*2: Engineering unit of -6.3 to 106.3% set with HI2, LO2, and DP2.

*3: Engineering unit of 0.0 to 100.0% set with HI1, LO1, and DP1.

*4: Engineering unit of 0.0 to 100.0% set with HI2, LO2, and DP2.

*5: Engineering unit of -6.3 to 106.3% set with SCH1, SCLO1, and SCDP1.
*6: Engineering unit of -6.3 to 106.3% set with SCH2, SCLO2, and SCDP2.
*7: Engineering unit of 0.0 to 106.3% set with SCH1, SCLO1, and SCDP1.
*8: Engineering unit of 0.0 to 106.3% set with SCH2, SCLO2, and SCDP2.
*9: SLPC*A only.
*10: There is no applicable parameter in SLPC-x40*E.
*11: There is no applicable parameter.
*12: Set SCH1, SCL1, and SCDP1 first.
*13: Set SCH2, SCL2, and SCDP2 first.
*14: The alarm of YS1700 does not work with a setting equivalent to 106.3%.
*15: The alarm of YS1700 does not work with a setting equivalent to -6.3%.
*16: The alarm of YS1700 does not work with a setting equivalent to 0.0%.
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SLPC-YS1700 Parameter Sheet (6/8) *Only for SLPC-x81*E.

SLPC YS1700 R K
Keyboard |Parameter| Range |Unit| Default|Setting valuej] Menu | Title |Parameter Range Unit | Default |Setting value emarks
0, 0,
M1 -6.3 t0 106.3 0/0 106.3 PID1 M -6.3 to 106.3 °A> 1063
MVMHML ML1 % 1-6.3 ML1 % |-6.3
MH2 % [106.3 MH2 % [106.3
ML2 -6.3t0 106.3 % 163 PID2 ML2 -6.3 to 106.3 % 163
STC OFF/0/1/2 - |OFF STC1 |STC OFF/DISP/ON/ATSTUP | - |OFF OFF:OFF, 0:DISP, 1:0ON, 2:ATSTUP
PB1 6.310999.9 | % [999.9 PB1 0.1 t0 999.9 % [999.9
T 1 to 9999 s [1000 PID1 |TI 1 to 9999 s [1000
TD1 0 to 9999 0 TD1 0 to 9999 s |0 When TD1=1 for SLPC, set TD1=0 for YS1700.
1P1 0/1 - |0 IP1 STATIC/DYNAM - |STATIC JO:SATIC, 1:DYNAM
TR1 4 to 9999 s |300 TR1 4 to 9999 s 300
NB1 *2 EU (0.0 NB1 *4 EU (0.0 6
081 0/1/2/3 - |2 081 ZERO/MIN/MED/MAX - |MED J0:ZERO, 1:MIN, 2:MED, 3:MAX
MI1 0.0t020.0 | % [5.0 STC1 Mi1 0.0 to 20.0 % (5.0
RO1 6.310999.9 | % [999.9 PMX1 2.0t0 999.9 % [999.9
R02 6.310999.9| % (6.3 TUNING PMN1 2.0 t0 999.9 % 2.0
R0O3 1t0 9999 s 9999 lvenu IMX1 10 9999 s 9999
PID R04 1t0 9999 s |1 IMN1 110 9999 s |1
* R0O5 0 to 9999 s [2000 DMX1 0 to 9999 2000
PB2 6.310999.9| s [999.9 PB2 0.1 t0 999.9 % [999.9
TI2 1 to 9999 s [1000 PID2 |TI2 1 to 9999 s |1000
TD2 0 to 9999 s |0 TD2 0 to 9999 s |0 When TD2=1 for SLPC, set TD2=0 for YS1700.
P2 0/1 - |0 IP2 STATIC/DYNAM - |STATIC JO:SATIC, 1:DYNAM
TR2 4 to 9999 s [300 TR2 4 to 9999 s |300
NB2 *3 EU |0.0 NB2 *5 EU 0.0 7
0S2 0/1/2/3 - |2 0S2 ZERO/MIN/MED/MAX - |MED J0:ZERO, 1:MIN, 2:MED, 3:MAX
MI2 0.0t020.0 | % [5.0 STC2 MI2 0.0 to 20.0 % (5.0
R0O6 6.310999.9 | % [999.9 PMX2 2.0 10 999.9 % [999.9
RO7 6.3t10999.9| % (6.3 PMN2 2.0 t0 999.9 % 2.0
R0O8 1 to 9999 s (9999 IMX2 1 to 9999 s [9999
R09 1to 9999 s |1 IMN2 10 9999 s |1
R10 0 to 9999 s |2000 DMX2 0 to 9999 s [2000

EU: Engineering Unit
*1: SLPC-x81*E only.
*2:
*3:
*4:
*5:
*6:
*7:

Engineering unit of 0.0 to 20.0% set with HI1, LO1, and DP1.
Engineering unit of 0.0 to 20.0% set with HI2, LO2, and DP2.
Engineering unit of 0.0 to 20.0% set with SCH1, SCL1, and SCDP1.
Engineering unit of 0.0 to 20.0% set with SCH2, SCL2, and SCDP2.
Set SCH1, SCL1, and SCDP1 first.
Set SCH2, SCL2, and SCDP2 first.
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SLPC-YS1700 Parameter Sheet (7/8) *Only for SLPC-x81*E.

SLPC YS1700 Remarks
Keybaord |Parameter Range Unit | Default] Setting value | Menu Title Parameter Range Unit | Default |Setting value
SV1 *1 EU |-6.3 TUNING |PID1 SV1 *3 EU (0.0 *5
PVSVDV SV2 *2 EU |-6.3 IMENU [PID2 Sv2 *4 EU |0.0 6
HI1 - |1000 SCH1 - |1000
LO1 -9999 to 9999 o S -80000 to 80000 o
SCALE 5:2;1 1to4 - :13000 CONFIG2 285;1 # . H#HHEE to HHEHEH - fﬁgﬁ# 1HHE S, 234 A, S, AR
02 -9999 to 9999 o SCL2 -80000 to 80000 o
DP2 1t04 - 13 SCDP2  |#.##HH to #HHHH - |#HHEH R B, 23R, S, A
MODE"1 0/1 - |0 |IENG. CONFIG1 [START AUT to COLD - |M-COLD 10:M-COLD, 1:AUT
MODE2 |0/1/2 - |0 |MENU1 CONFIG2 |CMOD1 [-/CAS/CMP - |- IO:-, 1:CAS, 2:CMP
MODE MODE3  [0/1 - Jo - |7
MODE4 |0/1 - |0 CONFIG2 [BMOD1 BUM/BUA - |BUM |O:BUM, 1:BUA
MODE5 |0/1 - |0 - *7
SW ACTION1 |DIR/RVS - RVS CONFIG2 |ACT1 DIR/RVS - |RVS
Acti
A CLZE ACTION2 [DIR/RVS - |Rvs ACT2  |DIRIRVS - |rvs
WI

EU: Engineering Unit
*1: Engineering unit of -6.3 to 106.3% set with HI1, LO1, and DP1.
*2: Engineering unit of -6.3 to 106.3% set with HI2, LO2, and DP2.
*3: Engineering unit of -6.3 to 106.3% set with SCH1, SCL1, and SCDP1.
*4: Engineering unit of -6.3 to 106.3% set with SCH2, SCL2, and SCDP2.
*5: Set SCH1, SCL1, and SCDP1 first.
*6: Set SCH2, SCL2, and SCDP2 first.
*7: There is no applicable parameter.
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SLPC-YS1700 Parameter Sheet (8/8) “Exclude SLPC-x81*E.

SLPC YS1700 Remarks
Keyboard |Parameter Range Unit | Default |Setting value] Menu Title Parameter Range Unit | Default |Setting value
0, 0,
MH1 -6.3t0 106.3 %o 1063 PID1 MH 1 -6.3 t0 106.3 %_|106.3
MVMHML ML1 % |-6.3 MLA1 % [-6.3
MH2 % |[106.3 MH2 % |106.3
VL2 -6.3to 106.3 % 163 PID2 VL2 -6.3 to 106.3 % 163
PB1 6.3 t0 999.9 % [999.9 PB1 0.11t0999.9 % 1999.9
" 1 to 9999 s |1000 PID1 T 1 to 9999 s |1000
TUNING When TD1=1 for SLPC, set TD1=0 for
TD1 0 to 9999 0 TD1 0 to 9999 0
PID © s IMENU ° ° YS1700.
*q PB2 6.3 t0 999.9 % [999.9 PB2 0.1 t0 999.9 % 1999.9
TI2 1 to 9999 s [1000 PID2 TI2 1t0 9999 s |1000
When TD2=1 for SLPC, set TD2=0 for
TD2 0 to 9999 s |0 TD2 0 to 9999 s |0
'YS1700.
SV1 *2 EU [-6.3 PID1 SV1 *4 EU 0.0 *6
PVSVDV SV2 *3 EU (6.3 PID2 SV2 *5 EU |0.0 *7
HI1 - [1000 SCH1 - |1000
01 -9999 to 9999 — 0 Sl -80000 to 80000 — 0
- ENG. - . . . B
SCALE 3:1;1 1t04 : ?ooo IMENM CONFIG2 285;1 #HHHEE to HHHHHE : Tg#gag# 1:FHE B, 2 #HE HHE, 3HHEHE#, A HHEHE
02 -9999 to 9999 o ScL2 -80000 to 80000 o
DP2 1to4 - I3 SCDP2  |#.#HHH to #HHHHE | - |#HHHELA 1:FHE A, 2:1HHE A, 3HHEHE A, A HHHEHE
MODE"1 0N - |0 CONFIG1 [START AUT to COLD - [M-COLD J0:M-COLD, 1:AUT
MODE2 |0/1/2 - |0 CONFIG2 |CMOD1 -/CAS/CMP - - IO:-, 1:CAS, 2:CMP
MODE MODE3 |0/1 - |0 - |*8
MODE4 |0/1 - |0 JENG. CONFIG2 |[BMOD1 BUM/BUA - |BUM |0:BUM, 1:BUA
MODE5 |0/1 - o JMENUA - "8
SW ACTION1 |DIR/RVS - |RVS CONFIG2 |ACT1 DIR/RVS - |RVS
Acti
Svil'tzg ACTION2 [DIRIRVS - |Rvs ACT2  |DIRIRVS - |rvs

EU: Engineering Unit

*1:
*2:
*3:
*4:
*5:
*6:
*7

*8:There is no applicable parameter.

When SLPC-x70*E, the STC parameter cannot be used because the STC method is different. Readjust the parameter on YS1700.
Engineering unit of -6.3 to 106.3% set with HI1, LO1, and DP1.
Engineering unit of -6.3 to 106.3% set with HI2, LO2, and DP2.
Engineering unit of -6.3 to 106.3% set with SCH1, SCL1, and SCDP1.
Engineering unit of -6.3 to 106.3% set with SCH2, SCL2, and SCDP2.
Set SCH1, SCL1, and SCDP1 first.
: Set SCH2, SCL2, and SCDP2 first.

UOISISAUO) EjeQ 10} }9aYS J9jaweled 00LLSA-Od1S V'Ll



Chapter 12 List of Text Program Instructions

12.1 List of Text Program Instructions

The following tables list computation instructions and the action of the S registers before
and after execution of these computation instructions.

"m" in the instruction is the machine number in dynamic operation. These computations
can be used only once per single machine number in a single control period as time and
previous value buffer are used. Program operation will not be normal if computations are
programmed two or more times.

The number of times that "n" in instructions can be used is not restricted.

Nofte

* A, B, C, D and E in computation registers indicates pre-stored data.
» The following registers can be used by the read (LD reg) instruction:
Control data registers (6.2.1)
Control flag registers (6.2.2)
Control parameter registers (6.2.3)
Self-tuning (STC) registers (6.2.4)
Preset PID switch registers (6.2.5)
System flag registers (6.2.6)
Operation display control registers (6.2.7)
Peer-to-peer communication registers (8.2.2)
» The following registers can be used by the store (ST reg) instruction:
Control data registers (6.2.1)
Control flag registers (6.2.2)
Control parameter registers (6.2.3)
Self-tuning (STC) registers (6.2.4)
Preset PID switch registers (6.2.5)
Operation display control registers Z01 (6.2.7)
Peer-to-peer communication registers CYn, COn (8.2.2)

IM 01B08K01-02E
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Computation Instruction List

Before Instruction Execution

After Instruction Execution

Instruction Explanation Overflow | Backup
S$1 S2 S3 S4 | S5 S1 S2 [S3|S4|S5

LD Xn n=1t08  Reads Xn to S1. Xn: Analog input A B c b |E Xn A lBlc|p]| No No
register

LD Yn n=1to6  Reads Ynto S1. Yn: Analog output A B c D |E Yn A |Blc|D No No
register

LD Din n=11010 ReadsDintost. DM Digitalinput A B c D |E Din A lBlc|p]| No No
reg|ster. i

LD DOn n=11032 ReadsDOntosi,  DOM: Digital output A B c D |E DON A lB|lclp| No No
register

LD KYn n=1 ReadsKYntos1.  KYM: keyregister A B c D | E KYn A |Blc|D No No
n=1: PF key
LPn: LED lamp register

LD LPn n=1to7 Reads LPn to S1. n=1: PF, 2: C1, 3: A1, 4 A B C D E LPn A B|C|D No No
M1, 5: C2, 6: A2, 7: M2

LD Kn '1"6(1) to Reads Kn to S1. Kn: Constant register A B c D |E Kn A |BlcCc|D No No

LD Pn n=1t030 Reads Pnto S1. Pn: Variable register A B C D E Pn A B|C|D No No

LD Tn n=1to60 Reads Tnto S1. Tn: Temporary memory A B c D |E Tn A |Blc|D No No
register
CFL: Backlight

LD CFL Reads CFL to S1. ON/OFF flag A B C D E CFL A B|C|D No No

LD reg Reads reg to S1. ;Iea% gt)cntrol register, A B C D E reg A B|C|D No No
CXﬁ: Peer-to-peer

LD CXn n=1t0 16 Reads CXn to S1. communication analog A B C D E CXn A B|C|D No No
input register
CYn: Peer-to-peer

LD CYn n=1to4 Reads CYn to S1. communication analog A B C D E CYn A B|C|D No No
output register
Cln: Peer-to-peer

LD Cin n=1t0 16  Reads ClIn to S1. communication status A B C D E Cln A B|C|D No No
input register
COn: Peer-to-peer

LD COn n=1t0 16  Reads COn to S1. communication status A B C D E COn A B|C|D No No
output register
CFn: Read receive

LD CFn n=1to4 Reads CFn to S1. time out flag for peer- A B C D E CFn A B|C|D No No
to-peer communication
Zn: Display number

LD zn n=1to2  Reads Znto S1. 22 s the currently A B c D |E Zn A |Blc|Dp| No No
displayed display
number.

ST fOn n=0to 1 Stores S1 to fOn. fon: EXMF1, EXAF1 B C D E B C|D|E No No

ST CYn n=1to4 Stores S1 to CYn. B C D E B C|D|E No No

ST COn n=1t0 16  Stores S1to COn. B C D E B C|D|E No No
Zn: Display number

ST Zn n=1to 2 Stores S1 to Zn. Z1 writes the number A B C D E A B C|D|E No No
of the desired display.

ST Xn n=1to08 Stores S1 to Xn. B C D E B C|D]|E No No

STYn n=1to0 6 Stores S1to Yn. B D E B D|E No Yes

ST DIn n=1t0 10  Stores S1 to Din. B C D E B C|D|E No No
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Before Instruction Execution

After Instruction Execution

Instruction Explanation Overflow | Backup
S$1 S2 S3 S4 | S5 S1 S2 |S3(S4|S5
ST DOn n=1t032 Stores S1to DOn. A B C D E A B C|D|E No Yes
ST LPn n=1 Stores S1 to LPn. A B C D E A B C|D|E No No
ST Pn n=1t0 30 Stores S1to Pn. A B C D E A B C|D|E No Yes
STTn n=1t0 60 Stores S1to Tn. A B C D E A B C|D]|E No Yes
ST CFL Stores S1 to CFL. A B C D E A B C|D|E No No
STreg Stores S1 to reg. ;Iea% zg‘tm' register, A B c D |E A B [c|p|lE| wNo *
S M)Ex correspond . .
STE xx Store with "Enable ' o ux as ST Enable switch A B c |p| Whenswiich 2 05 Als stored to xx B [c|p|lp]| No 2
switch X - When switch < 0.5, Ais not stored to xx
instruction.
END End of computation A B C D E A B C|D|E No No
+ Addition A B C D E B+A (63 D|E|E Yes No
- Subtraction A B C D E B-A C D|E|E Yes No
* Multiplication A B C D E BxA C D|E|E Yes No
/ Division A B C D E B+A C D|E|E Yes No
RATIO Ratio computation A B C D E (D+C)xB+A E E|E|E Yes No
saT Square_ root Lot cut_off when input < A B c D E VA B clole No No
extraction 1%. O is output.
Square root Linear at low cutoff
SQTE extraction with point or lower Low cutoff setpoint A B c |o VAwhen S2 > S B [c|p|lp]| No No
) No hysteresis at low Awhen S2 < 81
variable low cutoff h
cutoff point
ABS Absolute value A B C D E |A| B C|D|E No No
. S1 when S1>82
HSL High selector A B C D E S2 when S1<S2 C D|E|E No No
S2 when S1>82
LSL Low selector A B C D E S1when S1<S2 (03 D|E|E No No
. L s ) Input value when S1>S2
HLM High Limiter High limit setpoint Input value A B (o} High limit when S1<S2 A B|C|C No No
o o X Low limit when S1>82
LLM Low Limiter Low limit setpoint Input value A B (o} Input value when S1<52 A B|lC|C No No
0 - 0, 0, - 09
SCAL Scaling Decimal point 0% scale value 100% 1oyt | A | (nputvalue x (100% scale value - 0% | o | A | A | A | ves No
position scale value scale value) + 0% scale value)/10
Decimal point 100% ((input value x 10") - 0% scale
NORM Normalization ap 0% scale value N Input | A | value)/(100% scale value - 0% scale A AlA]|A Yes No
position scale value
value)
LN Natural logarithm A B C D E In(A) B C|D|E Yes No
LOG Common logarithm A B C D E log (A) B C|D|E Yes No
EXP Exponential A B C D E Ath power of e B C|D|E Yes No
PWR Power A B C D E Ath power of B C D|E|E Yes No
TCMP1 Temperature Reference Temperature (°C) Flow A B Flow x (ref. temperature + A Bleles Yes No

compensation (°C)

temperature (°C)

273.15)/(temperature + 273.15)
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Before Instruction Execution

After Instruction Execution

Instruction Explanation Overflow | Backup
S1 S2 S3 S4 | S5 S1 S2 |S3(S4|S5
Temperature Reference Flow x ((ref. temperature - 32) / 18 +
TCMP2 p e o Temperature (°F) Flow A B 273.15) / ((temperature - 32) / 18 + A B|B|B Yes No
compensation (°F) temperature (°F) 273.15)
TCMP3 Temperatunte Reference Temperature (K) Flow A B Flow x reference temperature/ A BlelsB Yes No
compensation (K) temperature (K) temperature
Pressure Reference Flow x (pressure +
PCMP1 compensation ressure (MPa) Pressure (MPa) Flow A B 0.101325)/(reference pressure + A B|B|B Yes No
(MPa) P 0.101325)
Pressure Reference
PCMP2 compensation pressure :?e;z:\rg Flow A B (Sg\rleﬁézre?::;ir; 1?33522);) A B|B|B Yes No
(kgflcm?) (kgffcm?) g p :
Pressure Reference . Flow x (pressure + 14.6959) /
PCMP3 compensation (psi) pressure (psi) Pressure (psi) Flow A B (reference pressure + 14.6959) A B|B|B Yes No
To convert a DI input into a BCD
value, the DI value specified by S2
is assigned to the least significant
Conversion from DI bit of the BCD value. Then the DI
DIBCD Number of bits Start DI number A B (03 value specified by S1 is converted A B|C|C No No
to BCD ) S )
and assigned to the remaining bits of
the BCD value. The BCD value thus
determined is in turn converted into a
numerical floating point value.
DOBCD Conversion from Number of bits | Start DO number | CO™ered | A | g Converted value A |B|B|B No No
BCD to DO value
To convert a DI input into a binary
value, the DI value specified by S2 is
assigned to the least significant bit of
Conversion from DI the binary value. Then the DI value
DIBIN . Number of bits Start DI number A B C specified by S1 is converted and A B|C|C No No
to Binary - - X
assigned to the remaining bits of the
binary value. The binary value thus
determined is in turn converted into a
numerical floating point value.
DOBIN C_onversmn from Number of bits Start DO number Converted A B Converted value A B|B|B No No
Blna_rv to DO value
MAX2 \'\’";I‘jgg“m of 2 A B c D |E Max. value of A to B c |p|E|E No No
MAX3 \')’;T::Z“m of 3 A B c D |E Max. value of A to C D |E|E|E No No
MAX4 Maximurm of 4 A B c D |E Max. value of A to D E |E|E|E| No No
MIN2 Minimum of 2 A B c D |E Min. value of A to B c |p|E|E No No
values
MIN3 Minimum of 3 A B c D |E Min. value of Ato C b |E|E|E| No No
MIN4 Minimum of 4 A B c D |E Min. value of A to D E |E|E|E No No
values
AVE2 Average of 2 values A B C D E (A+B)+2 (03 D|E|E Yes No
AVE3 Average of 3 values A B C D E (A+B+C )=3 D E|E|E Yes No
AVE4 Average of 4 values A B C D E (A+B+C+D )4 E E|E|E Yes No
INC Increment A B C D E A+1.0 B C|D|E Yes No
DEC Decrement A B C D E A-1.0 B C|D|E Yes No
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Before Instruction Execution

After Instruction Execution

Instruction Explanation Overflow | Backup
S1 S2 S3 S4 | S5 S1 S2 |S3|S4|S5
FXn n=1to 2 1'O—se_gment . Input value A B C D Input value after linear interpolation A B|C|D No No
linearizer function
Inverse conversion
IFXn n=1to 2 of 10-segment Input value A B C D Input value after linear interpolation A B|C|D No No
linearizer function
GXn n=1to2 Qr:étt:i;y linearizer Input value A B C D Input value after linear interpolation A B|C|D No No
Inverse conversion
IGXn n=1to 2 of arbitrary segment Input value A B C D Input value after linear interpolation A B|C|D No No
linearizer function
Input value after first order lag
_ First order lag ) computation
LAGm m=1to 8 (second) Time constant Input value A B C AT/(AT + T) x (this time - previous) + A B|C|C No Yes
previous
Input value after first order lag
_ First order lag ) computation
LAGMm m=1to 8 (minute) Time constant Input value A B (o} ATIAT +T)  (this time - previous) + A B|lC|C No Yes
previous
Input value after incomplete derivative
LEDm m=1to2  Derivative (second) Time constant Input value A B C . cqmputatlon_ A B|C|C Yes Yes
(input value this time) - (first order lag
result)
Input value after incomplete derivative
_ - . ) computation
LEDMm m=1to2 Derivative (minute) Time constant Input value A B C . - " A B|C|C Yes Yes
(input value this time) - (first order lag
result)
DEDm m=1t03 Dead time (second) Dead time Input value B Past input value A B|C|C No Yes
DEDMm m=1to3  Dead time (minute) Dead time Input value B Past input value A B|C|C No Yes
Velocity X _— .
VELm m=1t03  computation Dead time Input value A B (63 (input value this t_|me) - (dead time A B|C|C Yes Yes
computation result)
(second)
Velocity X - .
VELMm m=1to3  computation Dead time Input value A B (o} (input value this t‘|me) - (dead time A B|lC|C Yes Yes
(minute) computation result)
VLMm m=1to6  Velocity limiter FaI'I velocity R'S.e velocity Input value A B Input value whpse velocity is A B|B|B Yes Yes
restricted value restricted value restricted
Moving average
MAVmM m=1t03  computation Computation time Input value A B C Input value after moving average A B|C|C Yes Yes
(second)
Moving average
MAVMm m=1to3  computation Computation time Input value A B C Input value after moving average A B|C|C Yes Yes
(minute)
0to 1 change 1 when S1 this time < 0.5 and S1 this time
CCDm m=1to 8 . 9 Input value A B C D 205 A B|C|D No Yes
detection )
Otherwise 0
UEDGM m=1tog 0 ©1change Input value A B c | p | Twhenprevious S1<0.5andSTthis |, | gl o |p| No Yes
detection time 2 0.5, otherwise 0 _
DEDGm m=1tog | ©0change Input value A B c | p | "whenprevious $1205and Stthis |\ | g | | p No Yes
detection time < 0.5, otherwise 0
1 when (previous S1 < 0.5 and S1
EDGEm m=1to8  Change detection Input value A B C D this time = 0.5) or (previous S1= 0.5 A B|C|D No Yes
and S1 this time < 0.5), otherwise 0
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Before Instruction Execution

After Instruction Execution

Instruction Explanation Overflow | Backup
S1 S2 S3 S4 | S5 S1 S2 |S3(S4|S5
Time elapsed
TIMm m=1t08  Timer (second) Timer ON/OFF A B C D Count continues from 0 when 8.0 A B|C|D No Yes
(8000 seconds) is reached.
Time elapsed
TIMMm m=1to8  Timer (minute) Timer ON/OFF A B (o} D Count continues from 0 when 8.0 A B|C|D No Yes
(8000 minutes) is reached.
_ X Setting time . . .
TUPmM m=1to8  Time out (second) (second) Timer ON/OFF A B (63 1 output for 1 period at a time out A B|C|C No Yes
TUPMm m=1t08  Time out (minute) S?::ir;%ttler?e Timer ON/OFF A B C 1 output for 1 period at a time out A B|C|C No Yes
PGMm m=11to 2 Program setter Reset input Calcglatlon Reset A B Program output value End A|B|B No Yes
(second) execution/hold value flag
PGMMm m=1to 2 Prggram setter Reset input Calcglatlon Reset A B Program output value End A|B|B No Yes
(minute) execution/hold value flag
PICm m=1to8 Pulse input counter Cour:::retstart/ Input value A B C Count value A B|C|C No Yes
CPOm m=1to 2 Zﬁtt?)ﬁer pulse Totalization rate Input value A B C Input value A B|C|C Yes Yes
_ o . . 1 when S32S2(or S2-S1)
HALm m=1t08  High limit alarm Hysteresis Alarm setpoint Input value A B 0 when S3<S2(or 52-51) Input | A | B | B Yes Yes
— - ) ) 1 when S2(or S2+51)>S3
LALmM m=1to 8 Low limit alarm Hysteresis Alarm setpoint Input value A B 0 when S2(or S2+51)<83 Input | A | B | B Yes Yes
Linear at low cutoff
_ Square root point or lower Low cutoff VA when S2>S1
SQAm m=1to8 extraction 0.2% hysteresis at low setpoint A B ¢ D A when S2<S1 B c|p|p Yes Yes
cutoff point
0 at low cutoff point or
_ Square root lower Low cutoff VA when S2>S1
SQBm m=1to8 extraction 0.2% hysteresis at low setpoint A B ¢ D 0 when S2<S1 B c|pj|p Yes Yes
cutoff point
1 when SET20.5
RSFFm m=1to8 RS flip-flop RESET SET A B (o} 0 when SET<0.5, RESET=20.5 A B|lC|C No Yes
Otherwise, same as previous output
HTIMm m=1108  Hold timer (second) Timer reset | Timer RUN/HOLD A B | c| Timeelapsed, hold at4096.000 A lBlclc| No Yes
i (4096000 seconds)
HTIMMm m=1t08  Hold timer (minute) Timer reset | Timer RUN/HOLD A B |c | Tmeelapsed holdat 4096.000 A [Blc|c| No Yes
(4096000 minutes)
DELAYm m=ttog Lrevousinput A B c D |E Previous A B [c|D|E| No Yes
_ HOLD/ Previous output when S1 2 0.5, input
HOLDm m=1to8 Hold THROUGH Input A B C this time when S1 < 0.5 A B|C|C No Yes
1 when S120.5 and S220.5
AND AND A B C D E 0 when S1<0.5 or S2<0.50 C D|E|E No No
1 when S120.5 or S220.5
OR R A B c b |E 0 when $1<0.5 and $2<0.5 C |DP|EJE] Mo No
0 when S120.5
NOT NOT A B C D E 1 when $1<0 5 B C|D|E No No
0 when S1, S220.5 or S1, S2<0.5
EOR Exclusive OR A B C D E 1 when only one condition is 0.5 or C D|E|E No No
more
MAND Multi-input AND A B g | TwhenAtoDareall20.5 0when E |E|E|E No No
evenone of AtoD <0.5
. 1 when even one of Ato D is 2 0.5, 0
MOR Multi-input OR A B C D E when Ato D are all < 0.5 E E|E|E No No
Multi-input exclusive OwhenAtoDareall20.50rAtoD
MEOR OR A B ¢ P E are all < 0.5, otherwise 1 E E|E|E No No
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Overflow: The overflow existence of a computation result is denoted.
Backup: The backup existence of a computation result (last value) at the time of power failure is denoted.

suononsu| weibo.id 3xay 0 Isi

E Before Instruction Execution After Instruction Execution
o Instruction Explanation Overflow | Backup
=4 S1 S2 S3 S4 | S5 S1 S2 [S3|S4|S5
X
< . 1 when S1sS2
-S CMP Comparison A B C D E 0 when S1>82 B C|D|E No No
m . - Awhen §$120.5
SW Signal switching 01 . A B C D B when S1<0 5 (o} D|D|D No No
GE 2, Greater or equal A (comparison B (compared c D |E 1 when B 2A, 0 when B <A B [c|p|lE]| No No
value) value)
GT >, Greater than A (comparison B (compared c D |E 1when B >A, 0 when B <A B |[C|D|E| No No
value) value)
LE <, Less or equal A (comparison B (compared c D |E 1 when B <A, 0 when B > A B [c|p|lE]| No No
value) value)
LT <, Less than A (comparison B (compared c D |E 1 when B <A, 0 when B2A B |[c|D|E No No
value) value)
) - C
INRNG In range A (comparison B (comparison |\ ored | D | E | 1whenB<C<A OwhenC<B,A<C c |p|E|E No No
value, large) value, small)
value)
) ! C
OUTRNG Out of range A (comparison B (comparison | ared | D | E | 1whenCs<B,A<C 0whenB<C<A | C |D|E|E No No
value, large) value, small) value)
GO @c<label> Jump A (o] D E B C|D|E No No
GIF @<label> Conditional jump 01 A B D A B D|D No No
GOsUB Jump to sub-
@<sub-program p A B c D |E A B |c|D|E No No
program
name>
GIFSUB Sub-program
@<sub-program conditional branch 0/1 A B C D A B cC|D|D No No
name>
SUB @<sub- Sub-program A B c D E A B clolE No No
program name> startup
RTN Sub-program A B c D |E A B |c|D|E No No
termination
CHG S register change A B C D E B A C|D|E No No
ROT S register rotation A B C D E B C D|E|A No No
BSCm m=1to2 Basic control PV A B C D Control output A B|C|D No No
CSC Cascade control PV2 PV1 A B C Control output A B|C|C No No
SSC Selector control PV2 PV1 A B C Control output A B|C|C No No
1: YES/NO depends on a register.
2: STE xx is backed up in the same way as ST xx.
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