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RESTRICTIONS ON USE

This product has been designed, developed and manufactured for general-purpose
application in machinery and equipment. Accordingly, when used in applications
outlined below, special care should be taken to implement a fail-safe and/or redundant
design concept as well as a periodic maintenance program.

« Safety devices for plant worker protection

« Start/stop control devices for transportation and material handling machines

 Aeronautical/aerospace machines

« Control devices for nuclear reactors
Never use this product in applications where human safety may be put at risk.

REQUEST

Ensure that this User's Manual is handed over to the user before the
product is used.

Copying or duplicating this User's Manual in part or in whole is forbid-
den. The information and specifications in this User's Manual are sub-
ject to change without notice.

Considerable effort has been made to ensure that this User's Manual is
free from inaccuracies and omissions.

If you should find any inaccuracies or omissions, please contact
Yamatake Corporation.

In no event is Yamatake Corporation liable to anyone for any indirect,
special or consequential damages as a result of using this product.

©2002 Yamatake Corporation ALL RIGHTS RESERVED

Ethernet® is a registered trademark of Xerox Corp.

ISaGRAF® is a registered trademark of AlterSys Inc.

DMC50 and SLP-D50 are the trademarks of Yamatake Corporation.

Other company names and product names listed in this manual are registered
trademarks or trademarks of respective companies.




The Role of This Manual

Seven different manualsin total are available for DMC50. Read each manual according to your specific
requirements. Following is a brief outline of each of the manuals.
To obtain manuals, contact Y amatake Corporation or your Y amatake dealer.

Module Type Controller DMC50 User's Manual "Installation and
Configuration" Manual No. CP-SP-1139E

Thoroughly read this manual before designing or manufacturing the
equipment hardware using DMC50.

This manual consists of two parts, one for the control module and the other
for the communication module. It describes the installation, wiring,
specifications, and hardware troubleshooting of those controller.

Module Type Controller DMC50 User's Manual "QuickStart"
Manual No. CP-SP-1092E

This manual.

The user who operates DMC50 for the first time must read this manual
thoroughly. This manual is intended to help the user understand the
overview of the controller operation and basic operating procedures.

The manual describes the operation with various examples. Read this
manual while using the smart loader package.

Module Type Controller DMC50 User's Manual "Communications
Connection” Manual No. CP-SP-1093E

The user who uses the communication facilities of DMC50 must read this
manual thoroughly. This manual describes the communication facilities of
this controller, such as CPL communication and Ethernet communication.

Module Type Controller DMC50 User's Manual "Function Block
Reference" Manual No. CP-SP-1130E

Read this manual when the user designs a control system most suitable for
the user's application by utilizing DMC50.

This manual describes the specifications of ISaGRAF functions and
function blocks essential to design a desired control system.

Module Type Controller DMC50 User's Manual " Application
Developer's Guide" Manual No. CP-SP-1134E

This manual describes how to write practical application programs for the
DMC50. The person in charge of programming is encouraged to read this
manual thoroughly.

This manual describes the pattern function blocks, utilization of ISaGRAF,
and application examples.

This manual is intended for the user who has already read the separate
manual "QuickStart" and "Function Block Reference" thoroughly to fully
understand their contents.




Smart Loader Package SLP-D50 for Module Type Controller DMC50
User's Manual Manual No. CP-SP-1122E

This manual describes the operations and features of the smart loader
package SLP-D50 for DMC50 as well as its installation into a personal
computer. It also writes about important points collaborating with 1SaGRAF
to build an application for the controller.

SLP-D50J50 Installation Guide Manual No. CP-UM-5259E

This manual describes how to install the smart loader package SLP-D50 for
the DMC50 into a personal computer.




Organization of This User's Manual

This manual is organized as follows:

Chapter 1. INTRODUCTION
This chapter describes the relationship between DM C50 and SLP-D50 and the
preparations you must make before working on exercises.

Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER
This chapter describes basic operating procedures using an example, "Making a
simple temperature controller".

Chapter 3. ADDING CAPABILITIES TO THE TEMPERATURE CONTROLLER
This chapter describes how to add capabilities to the temperature controller made
in Chapter 2.

Chapter 4. ADVANCED OPERATION

This chapter gives you a brief summary of advanced features provided by SLP-
D50.
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Conventions Used in This Manual

The following conventions are used in this manual:

H Handling Precaution

Note

1), (2), (3)
[Open] button

[File]

[Monitor]

[Save]

[Tab] key, [F4] key

[Ctrl] + [X] key

Ethernet®

(=g

: Handling Precautions indicate items that the user should pay attention to

when handling the DMC50.

: Notes indicate useful information that the user might benefit by knowing.

: The numbers with the parenthesis indicate steps in a sequence or

indicate corresponding parts in an explanation.

. Indicates a selection button in screens displayed on the personal

computer.

: Indicates messages and menus displayed on the personal computer.

. Indicates keys on the keyboard.

. Indicates the operation of pressing the [X] key with the [Ctrl] key on the

keyboard held down.

: This is shown as "Ethernet" in the context of the manual.

: This indicates the user's manual or the item that the user is requested to

refer to.

Vi



Chapter 1. INTRODUCTION

This manual, "QuickStart", is intended to help novice users, who use the modul e type controller DMC50 and
smart loader package SLP-D50 for the first time, understand the basic operating procedures. It is recommended to
use DMC50 and SLP-D50 actually while reading this manual, "QuickStart".

For details about operations, refer to relevant User's manuals.
In addition to this User's manual, the following User's manuals are provided:
* Module Type Controller DMC50 User's Manual "Installation and Configuration”
» Module Type Controller DMC50 User's Manual " Communications Connection”
» Module Type Controller DMC50 User's Manual "Function Block Reference"
* Module Type Controller DMC50 User's Manua "Application Developer's Guide"
» Smart Loader Package SLP-D50 for Module Type Controller DMC50 User's Manual
» SLP-D50J50 Installation Guide

Each User's manual documented in PDF format isincluded in the CD-ROM supplied with the SLP-D50 package.
Additionally, ISaGRAF Version 3.4 USER'S GUIDE isaso provided as an instruction manual for |SaGRAF.
When installing the ISSGRAF, select [ISaGRAF Documentation] to copy a document file in PDF format onto the
hard disk.

DMC50 provides two kinds of module: Control module for control and Communication module for
communication. This manua mainly describes the control module.

For details about communication module and communication, refer to the manual,
"Communications Connection".

Hereafter, the control module is abbreviated to CTRL module and the communication module is abbreviated to
COM module in this manual.
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Chapter 1. INTRODUCTION

1-1 Relationship between DMC50 and SLP-D50

.|
A group of datafor one DMC50 moduleis called "project".

The project of the CTRL module includes Parameters and programs. The project of the COM module includes
Parameters.

SLP-D50 is asoftware tool that manages projects. Use of SLP-D50 makes it possible to set Parameters and view
Monitor Parameters of DMC50.

|SaGRAF is a software tool that manages programs for the CTRL module.

I SaGRAF can be activated from SLP-D50. With 1SaGRAF, you can edit and compile application programs, can
download one to the CTRL module, and can monitor the application running on the CTRL module.

Note

For details about project, Parameter, program, and application,

> refer to Terms used in this manual of Smart Loader Package SLP-D50
for Module Type Controller DMC50 User's Manual, CP-SP-1122E.
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Chapter 1. INTRODUCTION

Preparations

m Preparing ISaGRAF and SLP-D50

Note

Before working on exercises given in this manual, install |SaGRAF and SLP-
D50 in your persona computer.

For details about how to install the ISSGRAF and SLP-D50,

€ refer to Chapter 2 Installing SLP-D50/ISaGRAF of Smart Loader
Package SLP-D50 for Module Type Controller DMC50 User's Manual, CP-
SP-1122E.

m Preparing a CTRL module

Note

Use of an actual CTRL module hardware makes it possible to view the actual
monitor data and to set up Parametersin the online mode using SLP-D50.
Additionally, it is also possible to download applications, which you will build
with SLP-D50, into the CTRL module, and to monitor the operating status of the
application.

For details about model No.s, installation, and wiring of the DMC50,
£ refer toModule Type Controller DMC50 User's Manual "Installation and
Configuration", CP-SP-1139E.

m Setting up a module address

If you have a CTRL module, set relevant module address.

The module addressis determined by the rotary switch when the power is turned
ON.

Turn OFF the power to the CTRL module, set the arrow mark of the rotary switch
to aposition other than 0", and then turn ON the power again.

m Handling Precaution

« Even though you change the rotary switch position while the power to the
module is ON, the active module address is not changed.

* When the module address is set at "0", the ISaGRAF application will not
start.
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Chapter 2. MAKING A SIMPLE TEMPER-
ATURE CONTROLLER

First, make a simple temperature controller.
Y ou will follow the steps below to make a simple temperature controller:

Determine the specifications of the[
temperature controller.

v

Invoked SLP-D50.

Project already exists.

v v
Create a new project. Open the project.
< |
u

Set up the System Parameters and[]
Calculation Parameters.

If you have a CTRL module available,

P Download the Al setup Parameters.

v

¢ Monitor the analog input status.[]

Activate ISaGRAF.

v

Add ISaGRAF variables.

Write programs for the PID control(
and alarm output using ISaGRAF.

Generate an application code.

If you have a CTRL module available,[

»| Download the application.

v

- Monitor the operating status of theJ
application.

y
Exit ISaGRAF and SLP-D50.

2-1



Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

2 -1

Determining the Specifications of the
Temperature Controller

To make the specifications as simple as possible, the specifications are determined as follows:

2-2

Item Module address
Number of analog inputs 1 point
Type/Range of analog input 1 Linear 0 to 5V /0 to 1200°C
Number of analog outputs 1 point

Purpose of analog output 1
Type of analog output 1

Control output
Time proportional output

Time-proportioning cycle time 2 sec.

of analog output 1

Number of digital inputs 2 points

Purpose of digital input 1 AUTO/MANUAL transfer.

Purpose of digital input 2

With ON, changes the control mode to
MANUAL.
With OFF, changes the control mode to AUTO.

AT (auto-tuning) start and stop
Starts AT at the rising edge of this input.
Stops AT at the falling edge of this input.

Number of digital outputs
Purpose of digital output 1

1 point

Alarm outputs; upper limit alarm of analog input
(hysteresis and on-delay are provided.)

Number of set points

Number of PID groups and
alarm outputs

Control calculation
Control action

1
1 group

PID_A calculation (Standard PID calculation)
Reverse action

Project name

"simple"




Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

2 - 2 Creating a New Project

m Invoking SLP-D50
From the [Start] menu of Windows, select [Programs] — [SLP] —
[SLP-D50(DMC50)]. SLP-D50 will start.

The SLP-D50 main window will appear.
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Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

m Creating a new project

Select [Project] — [New Project].
The "Project Group" dialog box will appear.

Project Group=C:4ISAWIN,dmc50 d |
Zonfirm the project group directory under which a project wil
be created,

B-_] ISAWIN =]
M- ahe
-] APL
D LRE
D oM
a dmcs0
D EXE
H-C] LB
-] SMP
-] TEST
- TMP
{771 W Mo imnenk hat
« ] _l_I

o4 I Zancel |

Click the [Dmc50] directory, and then click [OK]. The "Project Group" dialog
box will be closed, and then the "Project Definition" dialog box will appear.

m Handling Precaution

If [Dmc50] cannot be found in the "Project Group” dialog box, click [Cancel]
to close the "Project Group" dialog box, and then set up the ISaGRAF
directory and project group directory.

For details about how to set up these directories,

€ refer to 3-2 Making Initial Setup of Smart Loader Package SLP-D50 for
Module Type Controller DMC50 User's Manual, CP-SP-1122E.

Project Definition x|

Praject Mame |sim|:||e

|CHAO0 : GTRL ModuletHigh Resolution 4 loop Typel %]

] 4 | Cancel |

Module Tvpe

In this example, type "simple” in [Project Name]. To set [Module Type], click [ ¥]
at the right end of thefield.

The list of module types will appear.

If you have a CTRL module available, select the same type as that of the CTRL
module.

If you do not have an CTRL module available, select [CH400].

Click [OK]. The "Project Definition" dialog box will be closed, and then a new
project will be created as specified.
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Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

It takes awhile until the project creation is completed. When the project creation is
completed, the treeview will be shown in the left portion of the "Project” window.

mSLPDEU - [CEISAWIN¥DMCH0¥SIMPLE] 10| =]
ﬁﬁ Project  Parameter  Cnline  Edit  Optionz  Global Options Debue  Window  Help _18| x|
...... Type Header Twpe Body

Svgtem Monitor Parameters

- Galeulation Monitor Parameters
- Program Pattern Parameters

. Uzer-defined Parameters

- - -

|[Offline |Unknawn
[T

Note

« For details about how to create a new project,
€ refer to Chapter 5 CREATING NEW PROJECTS of Smart Loader

Package SLP-D50 for Module Type Controller DMC50 User's Manual,
CP-SP-1122E.

« Inthetreeview, [+] or [-]shown on the left of type labelsindicates the display
status of treeview layer.

indicates that other type labels are hidden under the displayed type label.
When clicking [#], the hidden type labels will be shown. On the contrary, when
clicking[-], the type labels of the lower layer will be hidden.

The lowest layer consists of instances. Click an instance name, and then click the
[Instance body] tab in the right portion of the window. A table of Parameter
element values will appear in the right portion of the window.

E] Handling Precaution

SLP-D50 screen shots used in the following descriptions are those with the
module type set at CH400:

Note that the actual appearances may vary depending on the module type.
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Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

m Setting up communication

2-6

Select [Options] — [Project Options]. The "Project Options" dialog box will
appear.

Set [Module Address] to the decimal value the same as the rotary switch position
number of the CTRL module. Notice that, the rotary switch can have"A" to"F" in
hexadecimal notation. These values correspond to values ranging from "10" to
"15" for [Module Address].

Adjust the settings in [Communication Path] and [Property] to the real
connection configuration of the SLP-D50 and CTRL module. In this example,
connect the special loader cable supplied with the SLP-D50 package to the serial
port on the personal computer where the SLP-D50 is running, and to the loader
jack on the CTRL module.

Next, select [Serial(Direct)] for [Communication Path], and then click
[Property].

The "Serial Communications Setup" dialog box will appear.

For [COM Port], select the serial port name of the personal computer, to which
the loader cable is connected.

Click [OK].

The "Serial Communications Setup" dialog box will be closed, and then the
"Project Options" dialog box will be active again.

In the "Project Options" dialog box, click [OK].

The "Project Options" dialog box will be closed, and then the "Project" window
will be active again.

Project Options #|| Serial Communications Setup x|
"MDdule Twpe

Communication Module Add
GHAOD=CTRL Module(High Reschution 4 loop Typ & emmunication Module Addr [ 2]

ZoOM Port -
—Communication |00M1 I
Madule Address I-I 5 Transmission Speedbps?  [oq7) =
Communication Path ISeriaI(Direct) LI 5 | |

ance
Froperty |
Cahcel |

The following table shows the correspondences between the rotary switch and
module address:

Rotary switch Module address
O0to9 Same as rotary switch setting
A 10
B 11
C 12
D 13
E 14
F 15
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Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

Setting up the System Parameters

The System Parameters sets up the hardware input and output settings of the CTRL module.
In thetreeview, click [+] on the left of [System Parameters] to show the type labels, such as [Al Setup] and

[AO Setup].

Note

For details about how to set up the Parameters,
€ refer to Chapter 9 EDITING PARAMETERS of Smart Loader Package
SLP-D50 for Module Type Controller DMC50 User's Manual, CP-SP-

1122E.

m Al Setup (Analog input setup)
The specifications of this temperature controller are that the number of analog
inputsis 1 point and the type/range of analog input 1islinear 0to 5V / 0 to

1200°C. Therefore, make the settings according to these specifications.

In the treeview, click [+] of [Al Setup], [] of [Al Setup (standard inputs)], and
[Instance] in that order.
Click the [Instance body] tab in the right portion of the window. A table of
analog input settings will appear.
In thistable, columns[1] to [4] correspond to analog inputs 1 to 4, respectively.

To use only analog input "1", set column [1] to "True" and set column [2] to [4] to
"False" of the [Enable Input] row.
Since only analog input "1" is used in this example, Set up the column [1] only.
To usethelinear 0to 5V, set [Input Type] to "34".
"34" isthe vauefor linear 0to 5V.
To set the range to 0 to 1200, enter "0.0" for [Linear Input Scale Min] and
"1200.0" for [Linear Input Scale Max].

(1] Handling Precaution

If the CS400/200 module is used, [Al Setup (special type)] is shown
instead of [Al Setup (standard inputs)].

%SLPDSI] — [C¥ISAWIN¥DMC50¥SIMPLE] =]
m Project  Parameter Online Edit  Options  Global Options  Debug  Window  Help & 5'
- Svstem Parameters Thstance Header Instance Body
=- Al Setup
Al Setup (Standard inputs? 3 |4 |
i Instance
AL Setup (Option inputs) 1 |Enable Input True False False Falze
ALR-TN Setup H
4 A0 Setup 2 |Input Type 34E 1 1 1
- DI Setup 3 |Linear Input Scale Min 0.0000 0.0000 0.0000 0.0000
- DO Setup
- Date and Time Setup 4 |Linear Input Scale Max 1200.0000) 1000.0000 1000.0000) 1000.0000
- Frant Part Cammunication Setup -
& Calculation Parameters 5 |Input Bias 0.0000 0.0000 0.0000 0.0000
[+-Svstem Monitor Parameters -
[#- Galculation Monitor Parameters || e g 0.00 0.00 0.00 0.00
[#- Program Pattern Parameters 7 |ca compensation 0 1 1 0
[ Uzer-defined Parameters
2 |RTD 214 wire selection 0 il 1] 0
4 |Burnout Indication 0 il 1] 0
10| Disahble Burnout Current False False False False
|Off|ine |Unknown
[T v
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Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

m AO Setup (Analog output setup)

The specifications of this temperature controller are that the number of analog
outputsis 1 point, the type of analog output 1 is the time proportional output, and
the time-proportioning cycle time of analog output 1 is 2 sec. Therefore, make the
settings according to these specifications. In the treeview, click [#] of [AO Setup],
of [AO Setup (Basic)], and [Instance] in that order. Click the [Instance
body] tab in the right portion of the window. A table of analog output settings will
appear. In thistable, columns[1] to [4] correspond to analog outputs 1 to 4,
respectively.

To set analog output 1 to atime proportional output, select "3" in column [1] of the
[Output Type] row. "3" isthe value for the time-proportional current output.

To set the time proportioning cycletime to "2 sec.", enter "2" (s) in column [1] of
the [Time Proportioning Cycle Time] row.

Since analog outputs 2 to 4 are not used, set columns [2] to [4] in the table as
shown below to specify "0 mA output”.

Select "0" for the [Output Type] row. "0" isthe value for the current proportional
output (0 to 20 mA).

Select "0" for the [Output Not in Operating Mode] row. "0" isthe value for the
preset output. Enter "0.0"(%) in the [Preset Output Value] row.

%SLPDED — [C:¥IS AWIN¥ DMCE0¥SIMPLE] =10 x|
m Project Parameter Online Edit Options  Global Options  Debug  Window Help =1 |
=l System Parameters Ihstance Header Instance Body
- AL Setup
£ A0 Setup 1 2 3 |4 |
i B A0 Setup (Bazic)
! B e 1 |Output Type - ] 0 il 1]
[+ D Setup - o
.00 Setup 2 |Time Proparioning Current Level i 15 15 15 15
Date and Time Setup 3 |Time Froporioning Cycle Time . 2 1 1 1
[+ Front Port Communication Setup
[+ Galculation Parameters 4 |Time Proporioning Mode . 1] u] 1] 1]
- System Manitar Parameters -
[ Calculation Monitor Parameters 5 |Qutput Mot in Operating Mode _ 1] 0 1] 0
[ Program Pattern Parameters
- User-defined Parameters 6 |Preset Output Walue 4] o.00 0.00 o.00 0.00
|Ofﬂine |Unknown
I 4

E] Handling Precaution

There are no System Parameter settings to realize the specification
"Purpose of analog output 1: Control output”. This specification is realized
by writing a program in ISaGRAF.

m DI Setup (Digital input setup)

2-8

There are no DI Setup Parameters.

[I] Handling Precaution

There are no System Parameter settings to realize the specification
"Number of digital inputs: 1 point" and "Purpose of digital input 1: AT (Auto-
tuning) start and stop". There specifications are realized by writing a
program in ISaGRAF.



Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

m DO Setup (Digital output setup)
The specifications of this temperature controller are that the number of digital
outputsis 1 point and the purpose of digital output isthe alarm output. Therefore,
make the settings according to these specifications.
In the treeview, click [+] of [DO Setup], [+] of [DO Setup (Basic)], and
[Instance] in that order. Click the [Instance body] tab in the right portion of the
screen. A table of digital output settings will appear.
In thistable, columns[1] to [16] correspond to digital outputs 1 to 16, respectively.
To usedigital output 1 as an alarm output instead of atime proportional output for
the control, select "0" in column [1] of the [Output Type] row. "0" isthe value for
the DO outpuit.
Since digital outputs 2 to 16 are not used, set columns [2] to [16] in the table as
shown below to turn OFF outputs. Select "0" in the [Output Type] row. "0" isthe
value for normal digital output. Select "0" in the [Output Not in Operating
Mode] row. "0" isthe value for preset output. Enter "False" in the [Preset Output
Value] row. "False" represents OFF outpult.

mSLPDSU — [C:¥ISAWIN¥DMCE0¥SIMPLE] =101 =]
ﬁ Project Parameter Online  Edit Options  Global Options  Debug  Window Help ==l
- System Parameters &l Ihstance Header Ihstance Body
[+ AL Setup
- A0 Setup 1 2 3 |4
1 Setup
= DO Setup 1 [Output Type . 1} a 1] a
: 0 Setup (Basic) - -
 lhetance 2 [ Output Motin Operating Mode . i} a 1] a
P Setup (DO} 3 |Preset OutputValue _ False False False False
ate and Time Setup
[#- Front Port Communication Setup
R Calculation Parameters
Bl System Manitor Parameters
[#- Galculation Manitor Parameters —
- Program Pattern Parameters Pl »
| leer—defined Parameters LI —I—I —I
‘Offline |Unknnwn
[T v

(1] Handling Precaution

There are no System Parameter settings to realize the specification "Type
of digital 1: Upper limit alarm of Process Variable". This specification is
realized by writing a program in ISaGRAF.

2-9



Chapter 2. MAKING A SIMPLE TEMPERATURE CONTROLLER

2 -4 Setting up the Calculation Parameters

The Calculation Parameters are settings related to function blocks of 1 SaGRAF.
In the treeview, click [+] on the left of [Calculation Parameters] to show the type labels, such as [PID Setup] and
[TBL/TBR Setup].

Note

For details about how to set up the Parameters,

€ refer to Chapter 9 EDITING PARAMETERS of Smart Loader Package
SLP-D50 for Module Type Controller DMC50 User's Manual, CP-SP-
1122E.

m PID_A Options
The PID_A Options are used for the calculation of the "pid_a" function block.
(Later on, in the FBD program of 1SaGRAF, agroup ID of the PID_A Options
will be connected to the "PARA" input parameter of the "pid_a" function block.)
The specifications of this temperature controller are that the control calculationis
PID-A calculation (standard) and the control action is reverse action.
Therefore, make the settings according to these specifications.
In the treeview, click [+] of [PID Setup], [#] of [PID_A Options], and [Instance]
in that order. Click the [Instance body] tab in the right portion of the window.
A table of PID_A Options settings will appear. In thistable, column [1]
corresponds to group 1D 1.
Select "0" asthereverse action in [Control Action]. Enter "0.0" in [PV Range
Min] and "1200.0" in [PV Range Max] matching with the range of analog input 1.

ﬁSLPDﬁ] — [C-X¥ISAWIN¥YDMG50¥SIMPLE] o[]S
,_'l.:;ﬁ Project Parameter Online Edit Options  Global Options  Debug  Window  Help = Iﬁ'lﬂ
[#-System Parameters Ihstance Header Ihstance Body
= Calculation Parameters
= PID Setup 1
-} PIO_A Opt (Standard?
E‘ L 1 |Contral Actian 0
B PID_A Constants (Standard) :
FIDLGAS Options (Cascade? | |2 | Fange Min 00000
- PID_GAS Constants Master Gaz| 3 [py Range Max 1200.000
[ PID_GAS Constants Slave (Casc
&} Fa_PID Options {Rationaloop) 4 |Initialization on SP Changes 1]
Ra_PID Constants (Rationaloop) —
[ UP_PID Options (Use-paint? 5 |Initial My Value 4] 0.00
B UP_FID Gonstants (Use-point) —
- TBL/TER Setup (Linearization Table 8 |My Rate-orchange Limit 24 0.00
- System Monitar Parameters 7 |auTomaNUAL Transter 0
[#-Calculation Monitor Parameters
(- Program Pattern Parameters 8 |Preset Manual Value 4l 0.00
[#- Uzer—defined Parameters
9 |Smart Tuning 1]
10{Auta Tuning Method 1]
11|2 Degrees of Freedam PID False
12{Dead Band S 000
4] i H

|Off|\na |Unknown
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The PID_A Constants are used for the calculation of the "pid_a" function block.
(Later on, in the FBD program of the ISaGRAF, agroup ID of the PID_A
Constants will be connected to the "PID" input Parameter of the "pid_a" function

block.)

The specifications of this temperature controller define that the number of PID
groupsis 1 group. Therefore, make the settings according to these specifications.
In the treeview, click [#] of [PID Setup], [+] of [PID_A Constants], and
[Instance] in that order. Click the [Instance body] tab in the right portion of the
window. A table of PID_A Constants settings will appear. In this table, column [1]
corresponds to group ID 1.
In this example, enter "20.0" in [Proportional Band], "60.0" in [Integral Time],
and "15.0" in [Derivative Time].

ﬁSLPDSU — [CH¥ISAWIN¥DMCEO¥SIMPLE] o =] |
m Froject Parameter Online Edit  Options  Global Options  Debug  ‘Window Help == x|
¥ System Parameters Ihstance Header Ihstance Body
= Calculation Parameters
= PID Setup
-PID_A Options (Standard? =
E| PID_A Constants (Standard) 1 |Proportional Band [¥] 20.00
i Instance S
10 GAS Options (Cascade) 2 | IEGE e 3 B0.00
1D GAS Constants Master (Caz| |3 |Derivative Time . 15.00
10 CAS Constants Slave (Casc
Ra_PID Options (Rationaloop? 4 |Output Low Limit for FAction 4] 0.0oo
Ra_PID Constants {Rationaloop!
P_PID Options {Jse—paint! 5 | Output High Limit far -Action e 100.00
: P_PID Constants (Use-point) —
- TBL/TER Setup (Linearization Table 6 |Output Low Limit [ oon
- System Monitor Parameters 7 |outout High Limit 100.00
- Caloulation Monitor Parameters i el e i}
- Program Pattern Parameters 2 |Manual Reset el 50.00
- Uzer-defined Parameters
9 |Brake - 0.00
10| P-Band for Disturbance Rejection| 100.00
11| I-Time for Disturbance Rejection a 120.00
12|D-Time for Disturbance Rejection 8 0.00
4] I H
[Offline |Unknawn
_- v
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2 -5

Downloading and Monitoring the Al Setup
Parameters

Even though any | SaGRAF programs have not been written, start the operation with the SLPD50 connected to the
CTRL module if you have a CTRL module available.

If you do not have a CTRL module available, skip the following description and go to section 2-6 Adding
ISaGRAF variables (on page 2-15):

m Connecting the loader cable

Connect the D-Sub 9-pin connector of the loader cable to the serial port on the
personal computer (this port is normally indicated as [IO10I]). Connect the mini-
plug connector to the loader jack on the front of the CTRL module.

m Downloading the Al Setup Parameters

In the treeview, click [System Parameters], [Al Setup], and [Al Setup
(standard inputs)] in that order, or click [Al Setup (special type)] and
[Instance] in that order. After that, click the [Instance body] tab in the right
portion of the window. A table of analog input settings will appear.

Select [Parameter] — [Download]. The Al Setup (standard inputs) or Al Setup
(special type) Parameters are then downloaded into the CTRL module.

m Online data of Parameters

The Parameters, which have been set up to now, are data on the personal computer
and are called "offline data'. When SLP-D50 displays the offline data, the
background color of the instance body item names becomes gray.

On the contrary, the dataon DMC50 is called "online data'. When SLP-D50
displays the online data, the background color of the instance body item names
becomes yellow or orange.

To switch between the offline data and online data, select [Parameter] —
[Display Mode] — [Offline] or [Online].

E] Handling Precaution

If any Parameter element values of the instance body are changed in the
online mode, only the online data (Parameters on DMC50) is changed and
the offline data (data on the personal computer) is not changed.

To reflect the online data values to the offline data, select [Parameter] —
[Overwrite with the Uploaded Data].

On the contrary, to reflect the offline data values to the online data, select
[Parameter] — [Download].

m Monitoring the Al Status

2-12

In the treeview, click [System Monitor Parameters], [Al Status], and
[Instance] in that order, and then click the [Instance body] tab in the right
portion of the window. A table of analog input status will appear.

When selecting [Parameter] — [Upload], the Al Status datais updated only
once.

To update the Al Status data continuously, select [Online] — [Start Monitor].
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Since the ISSGRAF application code has not been built yet, A confirmation dialog
box will appear. If such adialog box appears, click [OK].

x|

2)

o] arcel |

The Al Status data will then be updated continuously. If connecting a voltage
generator to analog input 1 of the CTRL module, changesin All data can be
monitored as the input voltage is changed.

To stop the continuous data updates, select [Online] — [Stop Monitor].

Note

For details about how to connect the analog inputs,
€ refer to Module Type Controller DMC50 User's Manual "Installation and
Configuration”, CP-SP-1139E.

vstem Parameters
Galculation Parameters
System Monitor Parameters
i Logs

..
=

[
G- HAW Info
[+ Swstem Statuz
- Date and Time Display
= AL Status
[ I\ tance:
[#- AUH-IN Status
- A0 Statuz
- DI Status
- DO Status
- TP Status
[#- Front Port Active CGommunicati
- Memaory Usage Monitor
i Calculation Monitor Parameters
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m Trend monitoring of the Al Status
In the treeview, click [System Monitor Parameters], [Al Status], and
[Instance] in that order, and then click the [Instance body] tab in the right
portion of the window. A table of analog input status will appear.
Select [Parameter] — [Trend Monitor]. A dialog box will appear, allowing you
to specify atrend monitor optionsfile. Click [Cancel]. The dialog box will be
closed, and then a"Trend monitor" window will appear.
Check the [Series 1] check box.
Selecting [Online] — [Start Trend Monitor] starts the drawing of the trend
monitor. Selecting [Online] — [Stop Trend Monitor] will stop the drawing of the
trend monitor.
Selecting [Window], and then [Cascade] or [Tile(Horizontal)] will place both the
"Project" window and "trend monitor" window so specified in the SLP-D50
main window.

Note

For details about trend monitor,
€ refer to Chapter 21 TREND MONITOR of Smart Loader Package SLP-
D50 for Module Type Controller DMC50 User's Manual, CP-SP-1122E.

System Parameters
Calculation Parameters

[=- System Monitor Parameters
[+ Logs

- HAY Info

System Status

[+ Date and Time Display
[=- Al Status

AUK-IN Status

[+ A0 Statuz

[+ DI Statuz

- DO Status

TP Status

[+ Front Port Active Comm

[+ Memory Uzage Monitor
A Calculation Monitor Paramet
f- Program Pattern Parameters
f- Uzer-defined Parameters
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2 -6 Adding ISaGRAF Variables

Realize a PID control capability and an alarm output capability of the temperature controller inside the CTRL
module using the ISaGRAF programs.
Before writing the programs, activate |SaGRAF to add | SSGRAF variables.

m Activating ISaGRAF
In the SLP-D50 project window, select [Edit] — [ISaGRAF] — [Edit
Programs]. ISaGRAF is activated as awindow outside the SLP-D50 window.
The "Program management" window of the [SIMPLE] project will appear.
The program named [Control] is shown in the End section of the "Program
management” window. However, note that this program is blank.

41SaGRAF DMG50 - SIMPLE - Programs 10l x|
File Make Project Toolz Debue Options Help

B EHSE DED | ¥ X mk A2

QNTr |___|| Wirite & contral program here.

End: Control (Function Block Diagram)

Note

For details about "Program management" window,
> refer to A.3. Managing programs of ISaGRAF Version 3.4 USER'S
GUIDE.

(1] Handling Precaution

The ISaGRAF after SLP-D50 has been installed may have differences and
points requiring attention when compared to the original ISaGRAF.

For details,

€ refer to 11-5 Cautions about Writing Application Programs in ISaGRAF
of Smart Loader Package SLP-D50 for Module Type Controller DMC50
User's Manual, CP-SP-1122E.

m [SaGRAF variables to add
The following shows the data of the temperature controller, which have not been
handled in the System Parameter and Cal culation Parameter setup:

* SP: Set point (Target value of control)

*EV: Event threshold (Value, at which the alarm is turned ON.)

*EV_HYS: Event hysteresis (Operation hysteresis value, used when the alarm is
turned OFF.)

«EV_DLY: Event delay (Delay time when the alarm is turned ON.)
Youwill add SP, EV, and EV_HY Sto the ISSGRAF variables as real-type
variables.

Youwill add EV_DLY to the ISSGRAF variables as atimer variable.
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m Activating the dictionary editor

Note

In the "Program management" window, select [File] — [Dictionary].
The dictionary main window will appear. (Thiswindow is also opened by
clicking the Dictionary icon on the toolbar.)

]SaGRﬂF DMG50 - SIMPLE - Global integers freals o =] ]
File Edit Tools Options Help

@lofe —xmd|aa]

Booleans IntegersiReals ] Timers | Messages | FB instances | Defined words |

[input resl] 0002
[input real] 0003
[input real] 0004
[input real] 0005
[input resl] 0006
[input real] 0oo7 b
[input real] 000&
[input real] 0009
[input resl] 0004
[output real] 000E
[outpLt real] 000C
[output real] 000D
[outpt real] 000E j

@001 [input real]

For details about dictionary editor,
> refer to A.10 Using the dictionary editor of ISaGRAF Version 3.4
USER'S GUIDE

m Adding integer/real-type variables using the dictionary editor
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If [Global integers/reals], which lists variables such as Al_1 and Al_2 similar to
the onein the previous picture, is not shown, select [File] — [Other] — [Global
variables], and then click [Integers/Reals] tab.

[Global integers/reals] tab will be shown. (Thisisaso shown by clicking the
Global icon on the toolbar and the [Integers/Reals] tab in that order.)

In the dictionary main window, select [Edit] — [New].

The Input dialog box for a variable will appear. Type aphanumeric charactersin
[Name]. Enter a hexadecimal value in [Network Address]. Select [Internal] in
[Attributes] and [Real] in [Format]. Check the [Retain] check box. Set the
necessary items as shown on the following screen and click [Store]. The input
dialog box for the next variable will appear:

Integer/Real Variable x|
Hame: [sP | Network Address:
Comment: | |
E O — T g

Attributes —————————— Format
& Intemal " Integer (standard) j
s * Real Cancel |
= Dtput Mext |
" Constant Initial value: ‘U |
o
¥ Retain '_—I
Ezxtended |
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The following table lists the integer/real -type variables to add:

Name | Network | Attribute Format Retain check
address box
SP 1000 Internal | Real (Standard) Checked.
EV 2000 Internal | Real (Standard) Checked.
EV_HYS | 2001 Internal | Real (Standard) Checked.

After you have added all integer/real-type variables completely, click [Cancel].
The input dialog box will be closed, and then the dictionary main window will
be active again.

If the setting is made incorrectly, double-click a variable you wish to correct in the
dictionary main window. Theinput dialog box for the selected variable will
appear. Correct the contents, and then click [Store].

m Adding timer-type variables using the dictionary editor
Click the [Timers] tab. The check dialog box showing the message, "Save
current modifications?”, will appear. Click [Yes].
The "Global timers" tab will be active.
Select [Edit] — [New]. Theinput dialog box for avariable will appear.
Type aphanumeric charactersin [Name]. Enter a hexadecimal value in [Network
Address]. Select [Internal] in [Attributes] and [Real] in [Format]. Check the
[Retain] check box. Set the necessary items as shown on the following screen and
click [Store]. The input dialog box for the next variable will appear:

Timer Variable x|

Metwork Addiess: (2002

Comment: ‘ |

* Internal
"~ Constant

Mame: ‘EV_D LY |

¥ Retain —IQaMEI
Hext |

Erevious |

Extended |

The following table lists the timer-type variables to add:

Name Network | Attribute Retain check
address box
EV_DLY 2002 Internal | Checked.

After you have added all timer-type variables completely, click [Cancel].

Theinput dialog box will be closed, and then the dictionary main window will

be active again.
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If the setting is made incorrectly, double-click avariable you wish to correct in the
dictionary main window. The input dialog box for the selected variable will
appear. Correct the contents, and then click [Store].

m Exiting the dictionary editor
Select [File] — [EXxit]. A confirmation dialog box showing the message, "Save

current modifications?" will appear. Click [Yes]. The dictionary main window
will be closed, and then the "program management" window will appear again.
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2 -7 Editing ISaGRAF Programs

After the ISSGRAF variables have been added, edit the |SaGRAF programs.
In the following description, the function block is abbreviated as"FB" and the function as"FUNC":

m Starting to write a program in the FBD editor
In the "program management" window, double-click the program named
[Control]. The "FBD/LD editor" window for [Control] will appear.
Two kinds of toolbars are provided, FBD toolbar and LD toolbar.
The FBD toolbar contains the "Insert function block" icon that looks like a letter
"F" surrounded by a square. When the LD toolbar is shown, select [Options] —
[FBD toolbar]. (This operation resultsin the same as that the FBD toolbar display
iconisclicked.)

Note

For details about "FBD/LD editor" window,
> refer to A.7 Using the FBD/LD editor of ISaGRAF User's Guide.

m Placing an FB box
The following describes how to realize the PID control capability in the program
named [Control]. When clicking [ ¥] on the right of the "Insert function block"
icon, the list of FB types will appear. Thelist is shown in symbolic and alphabetic
order. Inthelist, click [pid_a] to select it, and click at an appropriate position in
the FBD/LD editor window again.

EmISaGRAF DMG50 - SIMPLE:GONTROL - FBD/LD Proeram 1ol x|
File Edit Toolz Options Help
Ba XER H® <B4 ARl 8|
1Ky ‘ ]E w4 ‘ 23 2 | |pid_a Stanciard PID operation ;|| |
pid_a
" TMODE
EF
P
FID
TPARA
MO
. . . . . ar £ oK . . . . . . R
. . . . . A Wl . . . . . R
' o]
poz=17.8

If the box position isincorrect, (1) click the select icon in caseit is not selected,
(2) click the box and drag it, and (3) release the mouse button at an appropriate
position.

If the box size isincorrect, click the Zoom (-) or Zoom (+) icon to adjust the size.
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m Placing a variable box
In the "FBD/LD editor" window, click the Insert variable icon. Click the mouse
button again so that the resulting variable box is placed to the left of [MODE]
parameter of the [pid_a] box. The "Select Variable" dialog box will appear.
Select [(Global)] for [Scope] and [Boolean] for variable type. Click [DI_01] in
the variable list, and then click [OK]. (The variable type is also selected by

2-20

clicking relevant icon.)

Select variable

Scope: |[l3|uba|] j| |||H®HE”BDolean

The [DI_01] box is then located on the left of the [pid_a] box in the "FBD/LD
editor" window. If the box position isincorrect, click the Select icon. Click the
box and drag it. Release the mouse button at an appropriate position.

The following table lists the variables whose boxes you place in the same manner

as described for [DI_01]:

Variable box placement Variable scope Variable name
position

Left of MODE of pid_a (Global) Boolean-type DI_01
Left of SP of pid_a (Global) Integer/Real-type | SP
Left of PV of pid_a (Global) Integer/Real-type | Al_1
Left of PID of pid_a (Global) Integer/Real-type | 1
Left of PARA of pid_a (Global) Integer/Real-type | 1
Left of MONI of pid_a (Global) Integer/Real-type | 1
Left of AT of pid_a (Global) Boolean-type DI_02
Left of MV_IN of pid_a (Global) Integer/Real-type | AO_1
Right of MV of pid_a (Global) Integer/Real-type | AO_1

If the scopeis not set correctly in the "Select Variable" dialog box, the variable
names with a scope are not shown in the variable list.

[SP] isavariable, which is added using the dictionary editor. If [SP] is not shown
in the variable list even though the scope is set correctly, redo the operation stated
in section 2-6 Adding 1ISaGRAF variables (on page 2-15).
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Additionally, the reason why several variable names are [1] in the above tableis
that they are fixed valuesinstead of variables. Click in the edit field below the
"Scope" label in the "Select Variable" dialog box, change the valueto "1"
(alphanumeric value), and click [OK].

Select variable x|

Scope: [(Global) 7| [=][=][&][E][integer/Real =l

[ |

DK I Lancel |

The variable boxes are now located around the [pid_a] box.

EHRISaGRAF DMCS0 - SIMPLE:CONTROL - FBDSLD Proeram i =] 4|
File  Edit Toaolz Options Help

PaXEs Be <64 aakE gl
whBEwgye|28ax a <braction =

|pos=29,1 i |

m Connecting the boxes

Before connecting the [pid_a] box and variable boxes, check the specifications of

the Boolean-type input parameters of [pid_a] FB.

* MODE
When MODE is TRUE(= ON), the control mode istransferred to MANUAL.
When MODE is FALSE (= OFF), the control mode istransferred to AUTO.
The above specifications are the same as the specifications of digital input 1
determined in the specifications of the temperature controller.
Therefore, connect the boxes by normal lines instead of the lines with boolean
negation.

* AT
Auto tuning is started at the rising edge of AT.
Auto tuning is stopped at the falling edge of AT.
The above specifications are the same as the specifications of digital input 2
determined in the specifications of the temperature controller.
Therefore, the boxes are connected by normal lines instead of the lines with
boolean negation.
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m Saving the program

Click the Draw connection line icon. Drag the mouse pointer from the right end
of the [DI_01] box to [MODE] of the [pid_a] box, and then release the mouse
button. A connection lineis then drawn between the [DI_01] and [pid_a] boxes.
In the same manner as described above, connect other variable boxes to the
[pid_a] box. In this example, nothing is connected to [E_OK] of the [pid_a] box.

ERISaGRAF DMG50 - SIMPLE:GONTROL - FBDYLD Proeram o =] ]
File Edit Toole Optione Help

D@ YXeR | He | <mdaaE gl
*“|f§@@@9|1¢(1&}|®|- subtraction ;|| |

: AC 1 v n _MV AD 1

............... . . . . . . . L
4 3

It is possible to save the current FBD program. Select [File] — [Savel].

The "Update diary" dialog box will appear. Write an appropriate comment and
click [OK] or click [OK] without writing of any comment. The program is then
saved. (This operation is the same as that the Save icon is clicked.)

m Verifying the program
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When you have completed the program using the FBD/LD editor, it is possible to
check whether or not the program is written according to the FBD syntax.

After the program has been saved, select [File] — [Verify].

The "Code generator" window will appear. (Thiswindow is also opened by
clicking the Verify icon after the program has been saved.)

When selecting [File] — [Verify] without saving of the program, A confirmation
dialog box showing the message, "Save the modifications?", will appear.

Click [Yes]. The "Update diary" dialog box will appear.

Write an appropriate comment and click [OK] or click [OK] without writing of any
comment. The program is then saved and the "Code generator" window will
appear. (Thiswindow is also opened by clicking the Verify icon without saving of
the program.)

If any errors are found during code generation, lines of error notification will be
displayed followed by aline containing the string "Error(s) detected"; each error
notification line contains the name of the program an error occurs, the coordinates
of the error location in the "FBD/LD editor" window, and the error message.
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q—]ﬁSaGRﬂF DMC50 — SIMPLE - Gode Generator
File Optionz  Edit Help

Yerifying variables declarations

Yerifying Control

Err Gé: (1,9): A0_1: Variable not used in the diagram
Err GH: (11,1): pid_a: Input(s) not connected
Erroris) detected: Control

=1olx|

The following shows the causes of frequently occurred errors and their corrective

actions:

 There are input parameters of function blocks or variable boxes that are not

connected.

— |f necessary, connect the variables and function blocks properly. If the
variables or function blocks are not necessary, delete them from the FBD.
Additionally, carefully check the coordinates of the error detections since the
variables and function blocks may be hidden in aplace that is out of sight in

the "FBD/LD editor" window.

« Data types of the connected variables and the corresponding parameters of

function blocks do not match.

— Connect the variables to function blocks indirectly by putting the data
conversion function blocks, [Boo], [Ana], [Real], [Tmr], or [Msg] between

them.

If no errors are found during code generation, the dialog box showing the message,
"No errors detected. Do you want to exit the code generator now?", will

appear. Click [Exit].

q—]SaGRHF DMCH0 - SIMPLE - Code Generator
Eile Options  Edit Help
Yerifying variables declarations

Yerifying Control
Mo error detected

Resetting temporary files

Building configuration dafa
Compiling for DMCS0
Linking object files
Relocating object files

Post-compiling code
Mo error detected
Mo error detected

=lolx|

Code Generator

Mo emor detected.

Do you want to exit the Code Generator now ?

LContinue
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m Exiting the FBD editor

In the "FBD/LD editor" window, select [File] — [Exit].

The "FBD/LD editor" window will be closed, and then the "Program
management" window will appear again. (This operation is the same as that
at the upper right corner of the "FBD/LD editor" window is clicked.)

m Creating another program

2-24

Note

Itisalso possible to realize the alarm output capability in the [Control] program.
In the following description, the alarm output capability is realized as a new
program:

In the "Program management" window, click [File] — [New].

The "New Program" dialog box will appear. (Thiswindow is also opened by
clicking the Create new program icon.)

Mew Program x|

Mame: |E vent

Comment: |A|alm output

Language: | FBD : Function Block Diagram j
Style: | Begin : Main program j
oK I LCancel |

Set Name, Comment, Language, and Style as shown on the above screen, and
then click [OK]. The "New Program" dialog box will be closed, and then the
"Program management" window will appear again.

In the "Program management" window, [Event] program has been added to the
"Begin" section.

For details about "Begin" section and "End" section,
€ refer to A.3.1 The components of a project, B.1.7 Execution rules of
ISaGRAF User's Guide.

44 1SaGRAF DMC50 - SIMPLE - Programs (= B3]
Eile bake Project Tools Debug Options  Help
B EHSELDEDN S Xe mk| e
Begin nt
Enct: Control write s cortrol program here.

Begin: Event (Function Block Ciagram)
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m Editing the alarm output in the FBD editor program
In the "Program management" window, double-click the program name
[Event]. The "FBD/LD editor" window for [Event] will appear.
Subsequently, edit the [Event] program in the same manner as described for the
[Control] program.
The description of the subsequent operations is omitted. When the program has
been created, the "FBD/LD editor" window becomes as shown on the screen
below.
Only [H], [X], [EPS], and [QH] of the[lim_alrm] FB input/output parameters are
used for the upper limit alarm capability. [L] input parameter is not used for this
capability. However, you must connect any dummy variable or constant such as
"0.0" to it, because an error occurs during code generation if nothing is connected
to an input parameter. [EV], [EV_HYS], and [EV_DLY] are variables, which
should have been added to the global integer/real-type and the global timer-type
variables using the dictionary editor.
If [EV], [EV_HYS], and [EV_DLY] are not shown in the variable list even though
the scope is set correctly, redo the operation stated in section 2-6, Adding
ISaGRAF variables (one page 2-15).

EmISaGRAF DMG50 - SIMPLE:EVENT — FBD/LD Program =3l x|
File Edit Toole Options Help

ha Xed me | <md aai g
*W\W@@@Q\ﬁ(ﬁﬁﬂhom an timer =] |

: lim_alrm
EV H

3

Al aH

B ok |- . . . o
: EV_HYS EP F|- TOM : : : R
L CCEIY b T

w
=}
-

4 »

|pUS=U,U |

m Verifying the alarm output program
In the same manner as described for the "Control" program, verify the "Event"
program and correct the "Event" program until no error occurs.
If no error occurs, select [File] — [Exit] in the "FBD/LD editor" window. The
"FBD/LD editor" window will be closed, and then the "Program management”
window will be active again. (This operation is the same as that [X] at the upper
right corner of the "FBD/LD editor" window is clicked.)
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2

- 8 Generating an Application Code

After the ISSGRAF program has been edited, generate an application code.

m Setting up the compiler options

2-26

In the "Program management" window, select [Make] — [Compiler options].
The "Compiler options" dialog box will appear.

In[Targets], click [Select] or [Unselect] so that the [>] mark indicating the
selections are shown on the left of [SIMULATE] and [ISAG68M].

Check the [Use embedded SFC engine] check box.

When necessary, it is possible to check the [Optimizer] check boxes.

In this example, however, uncheck all check boxes. (This operation can aso be
performed by clicking [Default].)

When you have completed the settings, click [OK]. The "Compiler options”
dialog box will be closed and a confirmation dialog box showing the message, "All
the programs will be verified during next make command", will appear.
Click [OK]. The "Program management” window will be active again.

Compiler options LI
Targets:
> SIMULATE: Workbench Simulator - Select |
3 ISABEM: TIC code lor Motorola
ISAB6M: TIC code for Intel Unselect |
¥ Use embedded SFC engine Upload... |
— Dptimizer:

™ Run two optimizer passes

" Eval i Default |

™ Suppress unused labels

™ Dptimize variable copying
I” Optimize expressions
I™ Suppress unused code

" Dptimize arithmetic i ok
[ Optimize boolean operations
I Build binary decision diagrams (BDDz) Cancel |

Note

For details about compiler options,
€ refer to A.13.2 Compiler options of ISaGRAF User's Guide.

Setting up the run-time options
In the "Program management" window, select [Make] — [Application run
time Options]. The "Application run time options" dialog box will appear.
Check on the [Trigger cycles] check box of [Cycle timing].
Always enter amultiple of 50 in [Cycle Timing(ms)]. In this example, enter
"100".
Check the [Detect errors] check box of [Run time errors].
In this example, enter "16" in [Nb stored errors].
Check [Real time] of [Starting mode].
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Keep [Memory] of [Retained variables] blank.

When you have completed the settings, click [OK].

The "Application run time Options" dialog box will be closed, and then the
"Program management" window will appear again.

Application run time options x|

— Cycle timing =

Cycle Timing [ms): 100 Lancel |

— Run time errors

¥ Detect errors

Nb stored emors:

- Starting mode

" Cycle to eycle
* Real time

Retained
I

Note

For details about run-time options,
> refer to A.3.3 Running the code generation tools of ISaGRAF User's
Guide.

m Generating an application code
In the "Program management" window, select [Make] — [Make application].
The "Code generator” window will appear.

If any errors are found during code generation, lines of error notification will be
displayed followed by aline with a string "Error(s) detected"; each error
notification line contains the name of the program an error occurs, the coordinates
of the error location, and the error message.

Double-click an error message portion. The "FBD/LD editor" window for the
program containing the error will appear.

¥-15aGRAF DMC50 — SIMPLE - Code Generator =[0] x|
File Cptions  Edit Help

Yerifying variables declarafions

Yerifving Control
Err GH: (11,1): pid_a: Inputis) not connected
Error(s) detected: Control

If no errors are found during code generation, the dialog box showing the message,
"No errors detected. Do you want to exit the code generator now?", will
appear. Click [Exit]. The "Code generator" window will be closed, and the
"Program management" window will be active again.
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Yerifying variables declarations

Yerifying Event
Mo error defected

Yarifving Control
No error deftected

Resetting temporary files

Building configuration dafa
Compiling for DMCS0
Linking object files
Relocating object files

Post—compiling code
No error deftected
Mo error defected
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2 -9 Downloading and Monitoring the Application

Y ou have completed all the settings in the last section. If you have a CTRL module available, start the operation
with the SLP-D50 and CTRL module connected.

If you do not have a CTRL module available, skip the following description and go to Chapter 3 Adding
capabilities to the temperature controller:

m Downloading the application
In the "Project" window of SLP-D50, select [Online] — [Download
Application]. A confirmation dialog box will appear. Click [OK].
The "Downloading” dialog box will appear. When the application has been
downloaded compl etely, the message, "Project successfully downloaded", will
appear. When clicking [OK], the "Downloading" dialog box will be closed.

Downloading x|
[Starting to download the application ;I

Project successfully downloaded

m Creating a new group monitor

In section 2-5, Downloading and monitoring Al Setup Parameters (on page
2-12), monitoring is performed with the project window. In the following
example, monitoring is performed with the group monitor allowing you to view
the ISaGRAF variables and Parameter elements al together:
(1) First, display the ISSGRAF variablesin the SLP-D50 main window.
Select [Edit] — [ISaGRAF] — [ISaGRAF Var Decls].
The "1ISaGRAF POU list" dialog box will appear.
Click [Global Vars], and then click [OK].
The "ISaGRAF variable" window will appear.
(2) Next, register the variables to the group monitor.
Select [Project] — [Group Monitor] — [New].
The "Group Monitor" window where no variables are registered will appear.
Select [Window] — [Tile(Horizontal)] so that the three windows are arranged,
or manually change the window sizesin the SLP-D50 main window to see the
windows easily.
Press the |left mouse button at a variable or a Parameter element to monitor
from the "ISaGRAF variable" window or an instance in the "Project”
window. Drag it to ablank position in the "Group Monitor" window and
release the left mouse button.
This data element is then registered in the "Group Monitor" window.
In this example, register the following data elementsin the "Group Monitor"
window:
First register [Al1] in [Instance] of [Al Status], [AO1] in [Instance] of [AO
Status], and [DO1] in [Instance] of [DO Status] from the "Project" window
to the Group Monitor.
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Register [SP], [EV], and [EV_HYS] in[Int/Real Variables], and [EV_DLY] in
[Timer Variables] from the "ISaGRAF variable" window (global of "simple").
Register [Proportional Band], [Integral Time], and [Derivative Time] in
[Instance] of [PID_A Constants] of [PID Setup] under the Calculation
Parameters from the "Project" window.

FASLPDS0 =lolx|
Project File Online Global Options  Debug  Window  Help

To\Group Monitor { Default } =lo) =
I [oa [Ma [dev [Project |Parameter Type /POU [Item Mame #ar Mame oh* |PA |Datatype |Va|ue |tﬂ

1f0 i1 |o |simple Al Status Al 1| OET001 0 |REAL 0
zlo 1 o |simple A Status A1 1| OE30010 |REAL o

T slo 1 o simple DO Status ool 1| OE6O0ION BOOL o

T alo 1 0 simpe 15 aGRAF /Global SP 0 00001000 REAL o
5o 1 0 simple 15 aGRAF /Global EV 0 00002000 REAL o
T of
[Offline A
¥y 15aGRAF Variables [ G¥ISAWIN:dmc50¥simple(Global) 1 = =] B

Bool Variables | Int/Real Variables  Timer Variables IL/O Connections |

Variable Name |Im |Addr |Rtn |Dafau|t |Cur Yal |Lck |Comment |

1 EY_DLY INTL | 2002 ON THos

[Offline [ A
¥y C¥IS AWINEDMG5E0¥SIMPLE M=k
_—m Ihstance Header Instance Body I

-PID_A Options (Stand
o). PID_#A Canstants (5t 1 | ﬂ
_Plgf(”f;g”g';tm i | [t [Proportional Band 1] 20,00

-PID_GAS Conztants

PIDGAS Gonstants il 2 |Integral Time 5 60.00

Ra_PID Options (Rat 3 |Derivative Time ) 15.00

Ra_PID Constants (F

-UP_PID Optiong (Use 4 | Output Lowe Limit for l-Action 4l 0.00

IR PIN Grnstants (2

[l | | + 5 C0utput Hich Limit for -Action e 100.00 LI

[Offline |Unknawn A
[T v

(3) When the variables have been registered to the group monitor, save the group
monitor list into afile.
Click the "Group Monitor" window to make it active. Select [File] — [Save].
The"Save As" dialog box will appear. In this example, name thefile
"simple.mon". Click [Save]. The "Save As" dialog box will be closed.

Save As ilil
Save in; Ia dmech0 j - IC_QF -
{1 simple

File: name: Isimple.mnd lﬂl
Save as type: IMonitor list file ﬂ ﬂl

P
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m Starting and stopping the group monitor

Click the "Group Monitor" window to make it active. Select [Online] — [Start
Group Monitor] to put the group monitor in the online mode. The background
color of the item names become yellow or orange. In the online mode, entering a
valuein [Value] column of adata element row will overwriteits value inside the

CTRL module.

Select [Online] — [Stop Group Monitor] to put the group monitor in the offline

mode. The background color of the item names become gray.

T SLPDS0 =1
Project  File  Online Global Options  Debug  Window  Help
@Gmup Monitor { simple } =]
O [oA [MA |de\r |Proiect |Parametar Type /POU [ltem Mame./var Mame |ch« |PA |Datatwe |\u‘a|ue |c:
10 1 a zimple Al Statuz Al 1 OE1001 01 REAL 4760180
20 1 o gimple AQ Status A0 1 OEZ001 01 REAL 2o0ag
_3 o 1 o simple OO Status oo 1 OEGOOI 1 BOOL False
_4 o 1 o simple |5 aGRAF Global SP 0 00001000 | REAL 500
_5 o 1 o simple |5 aGRAF /Global EV 0 00002000 | REAL 700
_5 o 1 o simple |5 aGRAF Global EVHYS 0 0000z001 |REAL ]
_? o 1 o simple |15 aGRAF /Global EVDLY 0 00002002 | TIME T#0s
_8 a 1 a simple PID_A Constants (5 tand Proportional Band 1 202001 1 REAL 20.00
_Q a 1 a zimple FID_k Constants (StancIntegral Time 1 202001 02 REAL f0.00
ﬁ o 1 o gimple PID_& Constants (5tanc Derivative Time 1 202001 03 REAL 16.00
o >
onitoring s

Bool Variables It/Real Variables I Timer Wariables | 10 Connections |

Variable Nams [1/0° [addr [Datatvee [Unit [Disp[Rtn [Conv  [Default  [Cur Yal |:||
Y e #h G¥I5 AWINYDMG50XSIMPLE - [Ofx]
i E-PID Setup + || Ihstance Header Instance Body I
a2 [E¥ -PID_A Options (Stand |
f—1 I PID_A Constants 65t 1 ﬂ
33 EY_HYS i loInstance n
—— PID_GAS Optione (Gt 1 |Proportional Band [£4] 20.00
TD_CAS Conztantz o
0 | | D.GAS Gonstants il 2 |Integral Time a 60.00
T Ra_PID Options (Rat 3 |Derivative Time . 15.00
ng Ra_PID Constants (F
P_PID Optionz (Use 4 |Output Low Limit for -Action [£3] 0.00
: 1IP PN Ginnstants (| 2
[l 2 5 10Output Hicth Limit for -Action o 100.00 ﬂ
|Off|ine |Unknuwn s
4] 3]
[T v
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m Activating the trend monitor form the group monitor
Click [X] at the upper right corner of the "ISaGRAF variable" window and
"Project" window to close them. Only the "Group Monitor" window is remained.
Select [Online] — [Trend Monitor]. The [Trend Monitor] window will appear.
Select [Window] — [Tile(Horizontal)].
Click the "Trend Monitor" window to make it active.
Check the [Series1(All)] and [Series4(SP)] check boxes.
Select [Online] — [Start Trend Monitor]. The drawing of the trend monitor will
be started.
Click the "Group Monitor" window to make it active.
Select [Online] — [Start Group Monitor]. The "Group Monitor" window will be
put in the online mode.

Al Status DE1001 O REAL 4994795

AD Status OE3001 01 REAL 1384

D0 Status OEGOM 01 BOOL Falze

15 aGRAF / Global 00001 000 REAL OO0

|5 aGRAF / Global 00002000 REAL Foo

|5 aGRAF S Global 00002001 | REAL 5

|5 aGRAF / Global 0000z002 TIME

T P S PP S S
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Chapter 3. ADDING CAPABILITIES TO THE
TEMPERATURE CONTROLLER

This chapter adds capabilities to the simple temperature controller made in Chapter 2.

In the SLP-D50 main window, select [Project] — [Copy Project]. Select [simple] as a project you wish to copy
and specify a project name of copy destination. The project can then be copied.

Basically, procedure for editing programs is the same as that described in Chapter 2. Therefore, this chapter only
describes the key points without presenting procedural steps.

E] Handling Precaution

If you modify a program to implement a new capability, you must do Make
Application (compile), and then download the application to make the new
capability available in the DMC50 module.
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3 -1 Adding an Eight Input SP(Set Point) Selector

* Add real-type retained variables from [SP1] to [SP8] and integer-type variable
[SPN] to the local variables of the "Control" program.

e Modify the "Control" program in FBD editor as shown on the screen below.
Connect the digital inputs 3 through 5 to [bin3dec] to convert them to an integer
of 0to 7. Using [mux8real], select one SP from eight SPs.

EHISaGRAF DMG5HED0 - YG_B85P_2:CONTROL - FBDLD Proeram o ] 4
File Edit Tools Options Help

B Y2R H® xBdlaaE gl

"o||-[§@@9|]:(13(}|ﬂ|- subtraction L" |
bin3dec
’ |N1 P
T ™ muxGreal
: [T]_ms DUTWSEL
( SP1 __ F—m
(R e
(____SP5 ____ J—me
(____SP7 ___ Jw
T [T_INS u—[T]

DI 01 MODE

Al1 P

O 02 T E_ok[
A1 WM Wy A1

===
]

il

=]

|pUS=U‘2 |
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3 -2 Adding a PID Selector Based on an Analog
Input

Add an instance with group 1Ds 2 through 8 of the PID_A Constantsin Calculation Parameters.

Note

For details about how to add instances,
€ refer to 9.4 Adding an Instance of Smart Loader Package SLP-D50 for
Module Type Controller DMC50 User's Manual, CP-SP-1122E.

T SLPDS0 - [C:¥ISAWINYDMCS0¥YC 8PID] -3l x|
m Froject Parameter Online Edit Options  Global Options  Debug  ‘Window  Help =@ x|
- System Parameters 4|l Istance Header Instance Body
[=)- Galculation Parameters =
i =-PID Setup 1 2 ] |4 |5 N
- PID_A Options (Standard) -
= PID_A Congtants (Standard) 1 |Proportional Band 4 20.00 18.00 16.00 17.00
‘. Instance "
- PID.CAS Options (Gascade! 2 |Integral Time B 60.00 60.00 60.00 60.00
[ PID.CAS Constants Master (|| |3 |Derivative Time . 15.00 15.00 15.00 15.00
[ PIDCAS Congtants Slave (G
- Ra_PID Optiong (Rationaloop 4 |[Output Low Limit far -Action 4l 0.00 0.00 0.00 0.00
- Ra_PID Gonstantz {Rationalc
- UP_PID Options {Use—-point} 4 |Output High Limit far -Action 4] 100.00 100.00 100.00 100.00 -
o @ IR P Canstants {1 e x

|Off||ne |Llnknnwn

[T v

* Add real-type retained variables from [PID_Z1] to [PID_Z7] and [PID_ZH], and
integer-type variable [PID_ZN] to the local variable of the "Control" program.

* Modify the "Control" program in FBD editor as shown on the screen below.
Connect "Al_1" to [zone7] to convert it to an integer of Oto 7. Add "1" to this
integer value and connect it to the "PID" parameter of [pid_a].

ERISaGRAF DMC50 - YG_8PID:GONTROL — FBD/LD Program o (=1
File Edit Tools Options Help

Ba X2 H® <Bd QR &

‘K*Hﬁ@@’@%ﬂﬂ(l&} | subtraction ;|||

AT e out [ AO 1

‘ o]
pos=00 |
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3-3 Adding a Manual Output Selector

* Add the real-type variable [MAN_MV] and Boolean-type variable
[MAN_MODE] to the ISaGRAF variables.

* Change the "Control" program in the FBD editor as shown on the screen below.
When [DI_01] is TRUE, the manual mode is then selected. When [DI_01] and
[DI_03] are TRUE, the manual outputs are increased. On the contrary, when
[D1_01] and [DI_04] are TRUE, the manual outputs are decreased.

ERISaGRAF DMC50 - YC_MANMY:-CONTROL - FBD/LD Program (= 3]
File Edit Tools Options  Help

Ba Xela e «Bd|laal al

-IIO||-§|EI@¥;%|]:[L3[}||- subtraction j‘ |

[ Dl 01 ]_[ AN WMODE ] ...................
.......... [ L
. selreal |- - - - -
. [W_ eee | - o o o
...... [ o0 i L
...... [T]—mz a L
.......... [ . L
. selreal [{ - - - o o
. [W_ (- T
...... [ o0 i o
...... mmz al— o
........... [ AD ]_ _[W .
.......... nid_a L
. MDDE .......................
. SP .......................
. PV .......................
. PID .......................
. PARA .......................
. MDNI .......... fim_fAilo |- - - - - - -
(D7 e el 00 S |
: {W)—MV ] b W
............... W)_MM a A0 1
< of]
pos=0,0
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Chapter 4. ADVANCED OPERATION

Automatic |SaGRAF program generation features are provided on the SLP-D50 to reduce the burden of
programming in ISaGRAF. This chapter describes the outline of these features.

m Sampling Trace Wizard

Note

This sampling trace feature is designed to trace the values of the selected project
data (ISaGRAF variables and Parameter elements by sampling them) at intervals
of cycle time synchronized with that of the CTRL module.

For details about Sampling Trace Wizard,

15 refer to Chapter 22 SAMPLING TRACE WIZARD of Smart Loader
Package SLP-D50 for Module Type Controller DMC50 User's Manual, CP-
SP-1122E.

m Integer Conversion Wizard

Note

m Pattern Wizard

Note

This Integer Conversion Wizard is an integer conversion program automatic
generation feature that is designed to exchange integer data with the external
system that can handle only integers.

For details about Integer Conversion Wizard,

> refer to Chapter 23 INTEGER CONVERSION WIZARD of Smart
Loader Package SLP-D50 for Module Type Controller DMC50 User's
Manual, CP-SP-1122E.

This Pattern Wizard automatically generates a program that produces an SP
pattern (e.g. temperature profile) and a program that produces events related to the
pattern.

For details about Pattern Wizard,
> refer toChapter 24 PATTERN WIZARD of Smart Loader Package SLP-
D50 for Module Type Controller DMC50 User's Manual, CP-SP-1122E.
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