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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Objective:

The objective of this lab is to give you the knowledge to use Cscape to create a
program including hardware configuration, logic design and screen development
in IEC 61131-3 Ladder Logic.

This foundation will then be used to help you expand your skills in the use of
Cscape and the OCS.

To start with the selection of Type of program, go to Tools/Application
Settings/Supported Types and select both the program types Advanced Ladder
Program and IEC Editor Program.

Supported Program Types

v Support &dvanced Ladder Prograns

[v Support IEC Editor Prograns

Procedure for IEC Languages: When the New file button is clicked a dialog box
opens up with an option to select the editor type as Advanced Ladder Program or
IEC 61131 Language Editor. For IEC Language programs select IEC 61131
Language Editors.

Select Editor Type EI

Select the type af Editar to be uzed for developing the proagran:
{+ Advanced Ladder Editor
" |EC 61131 Language Editars

Ok | Cancel

Programming using IEC Ladder Editor

Step 1

» Connect the Demo Case to your PC. Connect the 9 pin connector of
programming cable to the USB Adapter provided. Connect the RJ45
connector to the OCS programming port ‘MJ1’. Connect the USB adapter to
USB port on your PC.
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 2

» Power up the OCS and start Cscape on your PC. Connect power supply to
the XL6e. Open Cscape programming software on your PC. A new, blank
program called “untitled2” is opened and should be automatically configured
for your XL6e if the serial cable is properly connected.

Whether the device is communicating with your developing software Cscape
can be known from the communication icons present at the tool bar. If the
Connect/Disconnect icon is not visible then go to Tools/Application Settings/
Communications/ Configure and check you communication settings.

NOTE: Only the controller is automatically configured as described above.
Any 1/0O will still have to be configured as described later in this lab.

"4 Cscape - [untitled?]

@ File Edt Frogram Controller Debug  Toolz  Screens Wiew  Window  Help

|| QS 4|5 |[(E) | zer] B|R|E| RO m)
LIE:

Project Mawvigator
= W Project Mavigator
= ﬁ unkitledz [1] [Unknown Mod
W2 Hardware Configuratior
| Control
= T2 Logic Modules

%ﬂ Sug Mew Logic Block

[y 1EC Function Block Diagram Block
88 UDFETEETES [ IEC Structured Test Block
%g Eat‘_a Logging IEC Instruction List Block
ecipes ]
+ [f] araphics [ IEC Ladder Logic Block
Ei

¥ i_& Mebworking IEC Sequential Function Chart Block |

From the Project Navigator select Control/Logic Modules/ Main Loop
Modules/ New Logic Block/ IEC Sequential Function Chart Block
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 3

» Save the ‘untitled?2’ program with a new name.

Click on the File menu and select Save As...

4 Cscape - [untitled2]
@ File | Edit Program  Controller  Debug  Tools

Screens  View

Window  Help

=] Mew Cirl+N | | | | ||3,| | |
= = Open.. Cirl+D
% Close ookl*
S & Save Chl+S  |ocki*
| Save bz |

Export To Removable Media

Summary Infa...

& Frirt... Ctrl+F
Print Preview

Print Setup...
Firrware Update Wizard..

1%LEe_IEC_IL.czp
2¥LEe_IEC_ST.csp
3¥LE_standard_demo_900.csp
4 D:NAmith, SDEMORLE . CSP

E it

Type your program name, such as XL6e_IEC_SFC.csp, in the File Name
dialog box and click the Save

button.

EE

818) lols] m) o] slal|wal

ﬂmm@ ] HWJ % _] ] J

=
3]

LJ - B B

[ ]6e 1EC_ST.cop

EC_SFCcep

Save

Pri for B X |[@ Sfcblockl*
W Project Mavigator g
= ﬁ unkitledz [1] [Unknown Mode]* @ SfeBlockl
19 Hardware Configuration ]
=B Control —_ ;
=T Logic Modules 0
= Main Loop Modules +
[ sfcBlocki* |
3y Subrautine Module: | | Save As
3] UDFB Modules 5|
l'&éf Data Logging T Save in: ID Cscape
Recipes G -
#[X] Graphics g b | [CITRAINING
Metworking o }Lﬂ(scape Prog
L
e | )Cscape SET UP
=i ‘If'jF\rmware
=g li:']Nwe Firmware
; }Fl] ¥L6e_IEC_IL.csp
FHL File name: ]XLEe_I
il Save as type: | Cscape Program Files [* csp]

A:J Cancel |
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 4
> Configure the OCS Controller

Click on the Controller menu and select Hardware Configuration

If you are online with the OCS, use the Auto Config System button. Clicking
it will automatically, configure the controller and any attached I/O if you are
connected to the OCS properly.

X

Hardware Configuration

CPUI/D | CsCAN 1/0 | Ethemet 140 Configuration |

#LBe - CzCAM

Config
Config

Config |

HE*Exx2

Ermpty

Ethernet [300) Ethernet Config

Auto Config
Spztem

oK. Cancel

Else, to do it manually:

1. Double click on the controller picture or click the ‘Config’ button next to it to
open Configure Controller window

2. Select XL6e from the list and select the type of I/O card from Model#

3. Click OK
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Configure Controller E

Family Type: |><L Sefies

Ed
Device Type: |><LEE - CaCaM j

Dezcription:

Model #:
Touch screen Operator Cantrol Station with |HE><L‘| EQ j
fiwed 140

Properties

Dizplay Type: | 240 by 320 LCD
Keypad Type:

|5 function keys

Program Memary: |255 K Bytes

Metwark Type: |[‘AN - CsCaM

Advanced Ladder Functions
Supportz Analog Data

Real Time Clock Suppart
Supports Fetentive Data

Cancel

4. Click OK again to exit the 1/0 configuration.

Step 5
» Save the program.
Click on the File menu and select Save.
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 6
» Name some |/O points.

Click on the Tools/ Program Variables
This opens a Program Variables window. Right click on the Instruction List
Block for your program ILBlock1 and click Add variable.

Program Yariables

Program Yariables

A Mame | Type | Dirny

#& Global Yariables
Retain “ariables
]

L

Cancel Sorting

Enable Changes Space

Add v ariahle [z
Edit Yanables as Test

Expand

Collapze

Add Structure

Find...
Find Mext

» Add 1/O points by clicking the ‘Add variable’ button and filling in the Type and

Tags (addresses).
* Edit an existing I/O point by finding it in the list and double-clicking it.
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Add the following I/O points:

%K1

%K2

%01
%D1
%D2

START: %K1 is named ‘F1_KEY’ by default so it will need to be
edited instead of added. Configure for 1 bit.

STOP: %K2 is named ‘F2_KEY’ by default so it will need to be
edited instead of added. Configure for 1 bit.

RUN: Configure for 1 bit

Stopped_Screen: Configure for 1 bit

Running_Screen: Configure for 1 bit

Program Yariables

Program ‘ariables

B Mame

| Type | Tag |

Fetain “ariahles

# Global Wariables
O M

RLIN BOOL %o
Funning_Screen BOOL %02
=START BOOL %k
=TOP BOOL  %kZ
otopped _Screen BOOL  %D1
[ BOOL

) BOOL

< >
A variable can be created to be used locally without attributing a ‘Tag’ or a

memory address to it. However the variable value will be stored in any
random memory area by the OCS for referencing.
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 7
» Developing the program rungs:

B SfcBlockl

[f SfcBlockl

1

nitial Step [1]

1 || t+lole

TT|TT
k4 |k

[Flzlo [ [&lo
I

Click on the Step or Transition or Initial Step Icon as required on the
Functions icons and place it in the SFC language flow chart area.

() sfcBlockl*

] SfcBlockl*

@

1 -

i
7

=l
@
Er_;ansitian [T]|

o
i
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Double click on the Step or Transition. This opens a Step- Action or

Transition- Condition window. Configure the Step and Transition as required
and create the flow chart

[f] sfcBlockl
[ SfcBlockl | Step:il - Action
i action #1PL| An| e B Notes

[ sfcBlocki*

() sfeBlocki® |B  Transition:2 - Condition

| | | m B Notes

The Step Actions are the activities to be carried out in order to proceed with
the Process Flow according to the flowchart.

[ sfeBlockl

[F) SfcBlockl |41 Stepil - P1

i Action | £1p1 MmN | i PO | 2 Notes

Q 1= START OF RUN:
Q1 = NOT STOF:
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Transition — Conditions are the process conditions to be confirmed as a
feedback of the activities carried out in the previous step. The next Step of
action will be carried out only after the feedback conditions are fulfilled
according to the flowchart.

) sfcBlockl*

[ &fcBlocki® |E  Transition:Z - Condition
| | | |+‘? Condition B Motes
Qo= 1y
01 = 1
() sSfcBlockl*
[f) sfcBlockl*
I
E ..ST... (P1):
] T
i_ —I— Q= 1;:
e 2 o1 = 1
—rﬂ] | | |
< ...5T {P1)
(i 3 H
o
[
T —l— RN := 1
.41 "Il
=]
F| ..ST... (P1);:
_— 5 H
2
|
Arfo
P

Sequential Flow Chart Block configuration is completed.
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Lab 21: Basic OCS Programming with IEC Sequential Flow Chart

Step 8
» Add words to Screen 2.
1. The Graphics Editor can be opened by double clicking the graphics editor
icon in the ladder logic.
2. Insert Static Text at the top center of the screen. Edit the text to display
MACHINE RUNNING
3. Note that the size of the box will need to be stretched and the font sized
should be increased from the default.
4. Close the graphics editor.
5. Click OK

MACHINE

-

RUNNING

n

nREBBa B

Step 9
» Add Screen 1
1. Click on the Screens menu and select View / Edit Screens...
2. Repeat points 2 — 5 from above. Change text to display MACHINE
STOPPED

MACHINE

STOPPED

Step 11
> Save the program.

CONGRATULATIONS! You have finished writing your first IEC Instruction List
Block program.
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