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Creating a New Structured Text Program

This quick start will show you how to create a new structured text program for creating menu selections
and simple mathematical calculations.

1. Start the Connected Component Workbench for the Start Menu: Start >All Programs >
Rockwell Automation > CCW - Connected Components Workbench.

Accessories

Games

Documents L4 Microsoft Office

N Rockwell Software
Skarkup

Fe)
,
/;) Search 4 Symantec Endpoint Protection
L2)
=
O]

Settings

& Internet Explorer
Help and Support e ‘Windows Media Player
B¥ adobe Reader &
Aller-Eradley
shut Dawr. .. FLASH Programming Tools

Run...

Alternatively, double click on the shortcut on the Desktop
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2. At the Connected Component Workbench window, drag 2080-LC30-16QWB from the Device
Toolbox Catalog window into the Project Organizer window. A new project will be created.

Discover

= Catalog

| |
: 2080-LC30-100WE —

. Q Programs
a Global Variables

=
. = | DataT
=1 = DataTypes

- Q Function Blocks

--------- 2080-LC30-240BE

--------- 2080-LC30-2400E

--------- 2080-LCI0-240WE

lﬁDevice Toolbox |%TDD"JDX|

3. Atthe Name field, under the Project Organizer, enter ST_Program.

Mame: ST_Program

4. Under the Project Organizer, right click on the Programs select Add and select New ST:
Structured Text.

v | |E| Mew ST ¢ Structured Text

J#¢x | Mew LD : Ladder Diagram

D Mew FED : Function Block Diagram
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5. Right click on UntitledST and select Rename:

J1T] microaan
g .| Programs
e
e Lo Euild
)
-------- e Global Yariables
s Upload
......... =12 DataTypes L]
L]
--------- K 1 Function Blocks (2| Open
Import 4
Export L4
& cut
B3 Copy
2.7
Fel
X | Delets
Renamne

6. Type Selection and Enter:

m Micro&30
B 1, 1 Pragrams
B

e Local Yariables

7. Double click on Selection within the Project Organizer to start editing the Structured Text

program.

8. Click at the Line no. “1” at the Selection-POU* tab.

Selection-POU

L
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9. Enter the following sentence “(*Simple Selection Program with CASE Statement*)”, then hit enter.
Selection-POU*

15 [*3imple Zelection Prograsm with CAJE Statement®)

Note: For entering comments use “(* comments *)”

10. Click at Line no. "2” at the Selection-POU* tab, enter the following program.
Selection-POU*

i [*Zimple Zelection Progrswmw with CASE Statemwent®)
2 CASE select _no OF
3 1: _I0 _EM DO 00:= TRUE; IC _EM DO 0O1:= FALSE;
4 2: _IO EM DO 01:= TRUE; IC EM DO 0O0:= FALSE:
5: ELZE
& _I0 EM DO _0O0:= FALSE;
7 _Io EM DO Ol:= FALSE;
i END_CASE;
Note: All Structured Text Reserve word will be represented in , and comments will be

represented in Green.

When entering the 1O variable, we are able to select from the pull down menu as shown
Selection-POU*

1 [*Z3imple Selection Prog
Z2; CAZE select_no OF
3 1:

[ I EM_DI_05 -

@ _I0_EM_DI_06
@ _I0_EM_DI_07
@) _[0_EM_DI_08
) _[0_EM_DI_09

) _I0_EM_Do_0i
) _[0_EM_DO_02
) _[0_EM_DO_03
[0 EM_DO_04 v

For Boolean expression, True is “1” and False is “0”.
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11. Double click on the Local Variables under the Selection programs to define a new variable.
m Microg30
= tﬁ Programs
= E Selection

12. Create an integer variable select_no as shown:

Selection-¥AR  Selection-poL*

Wil select_no BOCL -
EYTE

DATE

DIMT
DiAWORD

LINT

13. At the Project Organizer, double click on the Global Variables to create the Alias for the outputs.
m Microd30
= ':3 Programs
= E Selection
e Local Yariables

14. At Micro830-VAR tab, enter Output_0 at Alias for _IO_EM_DO_00 and Output_1 at Alias for
_l0O_EM_DO_01.

Micro830-¥AR | Selection-vAR | Selection-POU*

Dimension

- af" - af"
Cutput_0

7 ECQOL _ Cutput_1
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15. Finally, build and save the structured text programming. Right click on the Micro830 icon in

Project Organizer and select Build.

Mame: ST_Project

16. At the Output window at the bottom center of the screen, the build should show succeeded.

Show output: Fram:  Build Lo 5 S ES

Linking for SIMULATOR

MICROS30: 0 erroris), 0 warningis)

COMTEOLLEER: 0 erroris), 0 warningis)

—————— Build End -——---

========== Build: 1 succeeded, 0 failed, 0 up-to-date,

Click on Save icon i to save your work.

= | =

0 skipped ==========

8 of 18



Inserting Function block a Structured Text Program

This section will show you how to insert at function block in the existing Structured Text Program.

1. Double click on the Selection, to edit.

2. AtLine 10 of the Selection-POU* tab, enter the following sentences
5
i0i IF _ IO EM DO 00 THEM
11 ir= a*b*c;
12 ELZE IF IO EM D 01 THEM

3. Atline 13 of the Selection-POU* tab, enter “AV” and select AVERAGE from the pull down menu.
13 Aw
1 asco ~

15 asm

{0 ASIN_LREAL

15 ATAN

{5 ATAN_LREAL

b4 A VERAGE

4. Then key in “ ( “ the following pull down menu will appear. Select the <Create New Instance>

13} AVERAGE|
14}
15}

[oE) i <Create Mew Instance =
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5. The following dialog box will appear, AVERAGE_1 is created.

&2 Instruction Block Selector: AVERAGE

Controller : 2080LC301 B0WEA

- o -
ATAM Arithmetic :E?Er Arc tangent R
ATAM_LREAL Arithrmetic :IC:]‘ Perfarm G4-bit real arctange
[ata Manipulation Running er M 2
AW Communications f=F  Wiite a sting with characte ¥
< | >
Parameters

ot
#IN REAL = Warlhput B
M DINT = Warlnput w
+ Fifo REAL = War = [0.127]
Lind CIMT - e -
] I
Instance: |.-'3.VEFI.-’-\GE_'I vl Show Parameters
Inputs;
Scope: Selection

[0]:4 ] ’ Caticel

Note: 3 Inputs are required for Average function block, similar to Ladder Logic Representation.

A =
AVERAGE
RUN END
KM XouT

M

RUN, XIN,N parameter will be required.
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6. Click OK to create an instance. When entering the instance, the popup box will indicate the
parameter needed for the Function block.

i0f IF _Io EM DO 00 THEW

11 ii= arhre;

12 ELZE IF _I0 EM DO 01 THEN

13 AVERAGE_11]

void AYERAGE_1{ECCL RUN, REAL XIN, DIMT M)

Type : AVYERAGE, Running average over N samples

7. Please end the parameter as shown:

Kommentar [FDR1]: Just changed
‘AVERAGE_1(_IO_EM_DO_01 ,a,[3l)’ the formatting a little to make it more

clear what text to enter.
Where:
RUN = _|0_EM_DO_01
XIN=a
N=3

8. Then assign the output of the AVERAGE to j, as per shown. Close the IF statement with END_IF.

=]

i0f IF _Io EM Do 00 THEN

11; i:= a*h*c;

1z ELZE IF _TI0 EM DO 01 THEN
13 AVERAGE 1( IO EM DO 01,&,3):
14 Jj:= AVERAGE 1.XOUT;

15 END_IF:

16! END_ IF:

Notes:

« The mathematical equation can be expressed by entering it as is. If doing the calculation
in ladder, you might need a few function blocks to complete the equation.

Example: i:=a+ b + c; or circumference := 2*3,142*r; ( with r is the variable) or r:=
circumference/(2*3.142);

¢ When using IF statement, we must also close with an END_IF, in the case if there is an
ELSE_IF statement used, we must also close the ELSE_IF statement with END_IF.
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9. In completion of writing the program, variables used must be created. Double click on the Local
Variables under the Selection programs to create variable.

m] Micrag30
= -\ﬁ Programs
= E Selection

10. Create the following variables for the program

Name Data Type Initial Value
a Real 0.0
b Real 1.5
c Real 3.142
i Real 2.0
j Real 0.0

The Selection-VAR tab should look like the following:
Microg30-vaR - Selection-WAR | Selection-POU

Dimension Comment | Initial Yalue

- gt - ot T gt 7 gt - gt - gt
select_no INT - '
i REAL - 0.0 i
a REAL - 1.5 |
b REAL - 3.142 i
[ REAL - 2.0 4
i REAL - \

+/ AVERAGE_1 AWERAGE ~ '

[

11. Finally, build and save the structure text programming. Right click on the Micro830 icon in Project
Organizer and select Build.

Marme: ST_Project
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12. At the Output window at the bottom center of the screen, the build should show succeeded.

Show output From:  Build - _;l ,J:I _1,

Linking for SIMULATOR

MICROS30: 0 errori{s), 0 warningi(s)

COMTEOLLEER: 0 erraris), 0 warningis)

—————— Build End ------

========== Build: 1 succeeded, 0 failed, 0 up-to-date,

Click on Save icon & to save your work.

= | =

0 skipped ==========
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Testing the Function Block Program

This section will show you how to test the Function Block Program created. In continue to the steps in
Creating New Function Block Program, proceed with the steps shown below.

1. In the Project Organizer, right click on Micro830, and select Download to download the
program:

Ba Dovenload

2. From the Connection Browser, select 2080-L30-16QWB, and click on OK.

Connection Browser EE

Autobrowse Refresh

= Q Whorkstation, ROCKWELL-DEDAEF
=5 Link Gateways, Ethernet
=B AB_YBP-1, 1789-A17/8 virtual Chassis
Q 00, Workstation, RSLinx Server
JHL 16, MicroS30, 2080-LC30-160WE
=)+ USE

3. The following dialog box will appear for confirmation of the downloading if the controller is in RUN
mode. Click on Yes to proceed.

Download Confirmation

! The controller is in Rermote Run mode.
[ Do you wank to change o Remote Program mode?
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4. In the completion of downloading the program, the Output window will display Succeeded

Show output: From: - General - _ﬂ ,.J 2 | = | 5]
—————— Start Dowmloading Resource 1 -————-—
—————— Dowmload: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ------

5. The following window will appear to change from Program Mode to Run Mode. Click on Yes to
proceed.

Download Confirmation

! Download is Complete, Do you want ko
® change the controller back to Remote Run?

[ wves | ’ Mo

6. Click onthe * atthe Debug Toolbar, the programming workspace will change from white
background to gray background.

. e _
[ et vis Selectin P00

CASE Stntement*] i[ {*Sinpie Seiection Program with CASE Statementt)
3| CASE malecr_mg of
3| 130 Eebedded Digical Dutpus_Oi

Fyi ey

_10_tubedded_Digical Oucpus_Li= TALZE;
10 twhedded_Digical_Owtpus_Gi= TALSE:

0 Embadsed Digital
£ 10 Enbedied Digical ou

I0_Emheanea_Digiral outpur O
‘Embeaded_igitar_ouepur 3

_10_Esbedded_Digital_Sutput |
10 Esbedded_Digital_Cutput_li= T

10_Exbeddnd_pigital_outpu

10| IF _10_Esbedded_Digital Oucps g THEN
1) g et

0_Exbedded_Digical Outpur_i ) Ptiedced_Digstal_Oupat
10_Eabedded_Digical_Cucpc_ jeaea_vigiral_ouep

~zo0T;

7. To simulate the variable, run over the = and the following popup dialog box will appear. Click
on the dialog box to monitor.
CASE select n* oF
1: _IO EN DO _0Q:= TRUE;
2: _I0 EM DO D1:= TRUE;  ricp celept no OF

LT 1: 10 EM
_I0 EN DO_00:= FALLSE; 2: 10 ENM_
_I0 EM DO 0l:= FALSE; ELSE Click. to monitor,
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8. The Variable Monitoring window will appear.

£ Variable Monitoring

Simulation for select_no using the demo kit output indicators:

¢ In the demo kit, Output 0 should be lit when the select_no variable is 1. At the Logical
Value of select_no. change to 2. Now, Output 0 should turn off, and Output 1 should lit.

e Change the value of select_no variable to 0 or 3, both Output 0 and Output 1 should turn
off.

e The program logical is written so that if the value is not 1 or 2, both Output 0 and Output
1 should turn off.
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10. To simulate the mathematic calculation, at the Variable Monitoring Window, change the value of
a, bandc.

£ variable Monitoring

| Glabal Yariables - Micraf30 | Local Variables - Selection | System Variables - Mierof30 | 140 - Microg3 € #

Logical¥alue | Physical¥alue | Lock | DataType | Dimension

- gt AR LA - g&t

> ] T T
15 M, REAL -
3142 AR, REAL -
20 M, REAL -
i 9.426 AR, REAL -
i 15 M, REAL -
+ AVERAGE_1 AVERAGE ~

I |
o

Simulation for the equation i := a*b*c;

Initial value of ais 1.5, b is 3.142 and c is 2.0, change the values to as shown below.

& Variable Monitoring

A - - ot - ot
N4
A4
A4
M4

MAA
+ AVERAGE_1 AVERAGE -

I I —
o

However, we expected i to equal 720.0. We need to change the value of the select_no to 1 to
execute the equation i := a*b*c;

£E Y¥ariable Monitoring
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When the select_no’s value is changed to 1, the equation will be executed. The value will be
shown in the Variable Monitoring window.

EBl variable Monitoring

| Global Wanables - MizraB30 | Local Variables - Selection | Spstem Yariables - MicraB30 || 1/0 - Micra@3 ¢

Logical¥alue | Physical¥alue | Lock | DataType | Dimension
T gt T gt T gt T gt T gt
y — W [
an M REAL -
9.0 M REAL -
101 R REAL -
720.0 N ] REAL -
i E11] T REAL -
+ AWERAGE_1 AVERAGE -
i .

LCancel

The program is written in such:
IF _IO_EM_DO_00 THEN
i := a*b*c;
Therefore, only when the Output 0 = 1 will the equation be executed.
11. To stop the monitoring of the variable, click on 4 atthe Debug Toolbar.

12. Then click on Disconnect to go offline, at the Micro830 tab.

Micro830 | process_SIM-VAR Process_SIM-POU | SIM_FB-POU
Micro830 Hemote ) Program Major Fault: Mot Faulted connatted
Mode: @ Run Cortroller Mode:  Run (Remote) EECoe

Download  Upload Wariables  Program

2080-LC30-16QWB
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