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This application note describes a simple but useful application of the OM-LMPLC. Thisapplication noteis
ideal for getting familiar with how to use the OM-LMPLC. Following this example step by step will

expose you to important featuresin building a procedure. For additional information, please see the OM -
LMPLC’ s User Documentation or other available application notes.

The object of the test procedure we are going to build isto cycle an actuator on and off. The actuator is
exercising atest part. We wish to determine its durability, so we will keep a count of the cyclesthe part was
exposed to. We can build this procedurein only four steps using the OM -LMPLC.

To build this procedure we need to use the “ Procedure Writer” software that comes with the OM -LMPLC.
Start the procedure writer by double clicking onitsicon in Windows 3.x or selecting it from the start menu
in Windows 95.

Now that the Procedure Writer is started, we will start with anew procedure. This can be donein two ways
from thefile pull down menu: thefirst isto select “New” and the second isto select “ Procedure Wizard...”.
We will select the “ Procedure Wizard” to start building our first program. The “Procedure Wizard” will
guide us though some steps in creating our new procedure.
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After selecting the Procedure Wizard, a dialog box appears asking you to fill in your custom screens. This
box lets you customize the displays of the OM-LMPLC. Fill in thefirst box with the text “ Simple Cycle
Demo”. Thefirst box will appear on thefirst line of the OM -LMPLC’sLCD display. Inthe second box
enter your name. After completing this step, press okay to proceedto the next step.
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The Procedure Writer will then ask you to name your inputs. Since we do not require inputsin this
example, simply press OK.

Now the Procedure writer asks usto Name our outputs. In thefirst box labeled output 1, typein “Activate
Actuator”. Thisisthe output we will connect the actuator to. After this, click the OK button or enter to
continue.

Pleaze name your Outputs ____ i

Tupe wour custom dezcriptions in here.

Dutput 1 ;.ﬁ.ctivate Actuatar
Output 2

Output 3

i

|

Cutput 4 ;
Output 5 ;
i

i

i

Output &

Output 7

Output 8

Ok 1 Cancel

Finally the Procedure Writer asks you to name your counters. Since we want to keep track of the cycleswe
deliver to our test specimen, we are interested in filling the information for counter 1. Delete “Count 1”
from the text box and add “ Cycle Count”. The custom description “Cycle Count” will appear on the OM -
LMPLC'sLCD display. Pressokay or enter to continue.
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Pleaze name your Counters _._. |

@ Twpe vour custarm descriptions in here.
Counter 1 |E_I,u:|e Court]
Counter 2 IEl:uunt 1
Counter 3 |Eu:uunt a
Counter 4 |Eu:uunt 3
Counter & IEu:uunt 4
Counter B |Eu:uunt 5
Counter 7 |Eu:uunt 3
Counter 3 |Eu:uunt 7
Ok I Cancel

Each of the previous screensis available from the “ Edit” pull down menu and the Procedure Writer toolbar.
The Procedure Wizard simply stepped through them for us.

Now we are ready to begin writing the procedure. If your are familiar with procedures or recipesyou are at
an advantage. Thisisbecause the way the OM -LMPLC procedures work are very similar. The process of
writing the procedureis simply telling and describing what the OM -LMPL C should do on each step. The
Lab PLC start at step 1, performsit. Then, it goesto step 2. On each step it performs an action.
Sometimes you may repeat a series of steps. These simple ideas are used to build an OM-LMPLC
procedure.

Thefirst thing we wish the OM -LMPLC to do isto turn on our actuator. The screen whichiscalled “ Step”
view is shown below. The box labeled “ Step Number” shows the current step we are viewing. From this
screen will wefill inthe“Action” information for the procedure.

Make sure the step number box reads“1”. Click on the down arrow onbox labeled “ Step Commands”.
Thiswill display alist of actionsthat the OM -LMPLC can perform. Select “ Turn Outputs On/Off”.
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+: New LabMaster Procedure M=l
File Edit Wiew BRun/Test Setup Help

m AUTTE S Step | Sheet § Outputs [:[|=ll Counters l Inputs l Cutputs l Dizplays . Test l Program H

Step Mumber  Step Commanck Step Yalue
= 1 ITurn outputs on/off =] /| 00:00:00.25 EE
Insert Step comments
Delete | |
Outputs Inputs Counters
Activate Actuator | Inout 1 | Crvele Count |
Output 2 | Innut 2 | Count 1 |
Dutout 3 | Innut 3 | Count 2 |
Outout 4 | Inout 4 | Count 3 |
Outout & | Inout & | Count 4 |
Outout B | Inout & | Count & |
Outout 7 | Inout 7 | Count & |
Outout 8 | Innut § | Count 7 |

Move the mouse over an ohject for more informstion. |

Y our screen should now ook the screen above.

Now that you have selected which action you wish to perform on step 1, you must describe how that action
isto be performed. The procedure writer helps you know what information should be entered. Notice the
flashing blue bar around the buttons with output names. Also the enter button went from disabled gray to
enabled black.

For an output step we must tell the OM -LMPL C which output to turn on. So click on the button “ Activate
Actuator”. When the button is pressed, it meansit is selected. If it israised itisnot selected. For the “Turn
Output On/Off” command the selected outputs are turned “On” and the un-sel ected Outputs are turned

“ Off” i

The “Turn Output On/Off” also requiresavalue. Thisvalueisthelength of time this step lasts before

going to the next step. Since the actuator requires afew seconds to fully extend, we need to modify the
stepstime. Do this by clicking the enter button.

Enter Step Value. .. |

Change the Outputs

hen changing the outputz, vou muszt tell the Labk azter how long vou wish the
ztep to lazt. “ou can do thiz by modifying the box belaw,  The minimum the step
vl lazt iz 0,25 seconds.

HMS1/M4

ﬂj‘iﬁm:ﬂmzm
Ok |
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From this screen, enter the length of time you wish the step to last. In our case, enter 2.00 seconds. When
you are done entering, press ok.

Now let’ s add a comment to this step which describes what it does. Comments are useful for debugging
and documenting when the test is complete. Add the text to the box labeled “ Step comments” , “ Activate
the actuator”.

Y our screen should now look like below.

+i New LabMaster Procedure M=l E3
File Edit Wiew BRun/Test Setup Help

m AUTTE S Step | Sheet § Outputs [:[|=ll Counters l Inputs l Cutputs l Dizplays . Test l Program H

Step Mumber Step Command: Step Value
= 1 ITurn outputs on/off [~]/| oo0:00:02.00 |_enter |
Insert Step comments
Delete IActivate the actuatar
Outputs Inputs Counters
I Activate Actuator Inout 1 | Cyvele Count |
Outout 2 | Inout 2 | Count 1 |
Output 3 | Innut 3 | Count 2 |
Outout 4 | Innut 4 | Count 3 |
Outout & | Inout & | Count 4 |
Outout B | Innut & | Count & |
Outout 7 | Inout 7 | Count & |
Outout & | Inout & | Count 7 |
Move the mouse over an ohject for more informstion. |

Now we will moveto step 2. Now, since the actuator is fully extended, we wish to retract it back to the
original position. Wewill do this by turning off our “ Activate Actuator” output.

Move to the second step of the procedure. Thisisdone by clicking on the up arrow button next to the step
label. You can use these arrow buttons to navigate though all 96 of the OM -LMPLC’ s steps.

Now that we are at step 2, select the “ Turn output On/Off” command again. Thistime we will deselect the
“Activate Actuator” output. Click on the“Activate Actuator” button so it is deselected. It now should be
raised. Enter a2.00 second time and add the comments * Deactivate the actuator” .

The step view for step 2 should be as follows
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+: New LabMaster Procedure M=l
File Edit Wiew BRun/Test Setup Help

m AUTTE S Step | Sheet § Outputs [:[|=ll Counters l Inputs l Cutputs l Dizplays . Test l Program H

Step Mumber Step Command: Step Value
j 2 ITurn outputs on/off j | 00:00:02.00
Insert Step comments
Delete |Deactivate the actuator
Outputs Inputs Counters
Activate Actuator | Inout 1 | Crvele Count |
Output 2 | Innut 2 | Count 1 |
Dutout 3 | Innut 3 | Count 2 |
Outout 4 | Inout 4 | Count 3 |
Outout & | Inout & | Count 4 |
Outout B | Innut & | Count & |
Outout 7 | Innut 7 | Count & |
Outout 8 | Innut 8 | Count 7 |

Mowve the mouse over an object for more informstion. |

Now we have cycled our test specimen. We want to increase a counter to reflect how many cycles our
specimen was exposed to. That will be our action in step 3.

Move to step 3 and choose the “Increment Counters” command. The Procedure writer indicates you must
select counters for this command by the flashing blue box around the Counter buttons. Aswith the outputs,
aselected counter is pressed in and anon-selected counter israised. The OM-LMPLC will increment all

the counters which are selected. Click the “Cycle Count” button to indicate we wish to increment this
counter.

Notice the Enter button is now gray and disabled. Thisis because the Procedure Writer knows that thereis
no step value associated with the “ Increase a Counter” command.

To finish step 3, add the comment “Keep track of test part cycles’. Your completed screen should ook as
below.
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+: New LabMaster Procedure M=l
File Edit Wiew BRun/Test Setup Help

m AUTTE S Step | Sheet § Outputs [:[|=ll Counters l Inputs l Cutputs l Dizplays . Test l Program H

Step Mumber Step Command: Step Value
= 3 Ilncrease a counteris) j | N/ ﬂl
Insert Step comments
Delete |Keep track of test part cycles
Outputs Inputs Counters
Activate Actuator | Innut 1 ||I Cwele Count
Output 2 | Innut 2 | Count 1 |
Dutput 3 | Innut 3 | Count 2 |
Cutout 4 | Inout 4 | Count 3 |
Cutout 5 | Inout & | Count 4 |
Cutout B | Innut & | Count & |
Cutout 7 | Innut 7 | Count B |
Output § | Innut 8 | Count 7 |
Move the mouse over an object for more information. |

Now in order to cycle the part many times, we want to repeat the last three steps many times. Thisiswhat
wewill accomplishin step 4.

Moveto step 4. Select the jump command. Note: this command is probably already selected sinceit isthe
default step command. Notice that no flashing blue boxes appear. Thisis because the Jump command

does not require any actions based on any inputs, outputs, or counters. It only has a value which isthe step
you wish to jump to. Pressthe enter button and enter step 1. We enter 1 because that is the number of the
step where our cycling starts. After entering the step number, add the comment “Keep Cycling”. Your
screen should ook as follows:

+i New LabMaster Procedure M=l E3
File Edit Wiew BRun/Test Setup Help

m AUTTE S Step | Sheet § Outputs [:[|=ll Counters l Inputs l Cutputs l Dizplays . Test l Program H

Step Mumber Step Command: Step Value
= 4 IJump to another step j | Step1 ﬂl
Insert Step comments
Delete |Keep Cyclind
Outputs Inputs Counters
Activate Actuator | Inout 1 | Crvele Count |
Outout 2 | Innut 2 | Count 1 |
Output 3 | Innut 3 | Count 2 |
Output 4 | Innut 4 | Count 3 |
Outout 5 | Inout & | Count 4 |
Cutout B | Innut & | Count & |
Cutout 7 | Innut 7 | Count & |
COutout § | Inout & | Count 7 |

Elick here to enter & comment for this step. |

Now our procedure is complete. Now, let’ssaveit to disk. From the file menu select “ Save”. Thiswill
bring up the Save As dialog. Enter aname for your procedure. Y ou can open thisfile later on from thefile
pull down menu.
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Save Asg EHE

File name: Folders:
|c:\|m_\simple.lm1 | c:ilm_
Cancel |
cyc_1000.Im1 - LT -
cycle.lml
demo. Im1 23 Im_ Metwork__ |
zim_cyc. iml
simple_lm1
sw_demo_lml
Save file az type: Drives:
IPmcedme Files[*.Im1] j I =h c: j

After saving, let’s examine the different views that the Procedure Writer gives you for your program. From
the View pull down menu, choose “ Sheet”. This gives you a spreadsheet view of your procedure. Y ou can
modify your procedure from this screen by double clicking on various cells of the sheet. Thisview is
especially useful when entering jump step values.

2 CALM_ASIMPLE LM1

File Edit “iew Bun/Test Setup Help

m Views: M Sheet | Outputs [ L+[iell Cournters § Inputs § Outputs J Displays Test § Program

Step Step Command Value 123456 7 8§ Comments -

LI Turn outputs on/off 00:00:02.00 YHHHHHH H Activate the actuator

2 Turn outputs on/off 00:00:02.00 H HHHHHH H Deactivate the actuator

3 Increase a counter(s) HiA Y HHHHHH H Keep track of test part cycles

4 Jump to another step Step1 HHHHHHHH Keep Cycling

5  Jump to another step Step 1 HHHHHHHH

6  Jump to another step Step1 HHHHHHHH

¥ Jump to another step Step1 HHHHHHHH

&  Jump to another step Step1 HHHHHHHH

9  Jump to another step Step1 HHHHHHHH

10  Jump to another step Step1 HHHHHHHH

11 Jump to another step Step1 HHHHHHHH

12 Jump to another step Step1 HHHHHHHH

13 Jump to another step Step1 HHHHHHHH

14  Jump to another step Step1 HHHHHHHH

15 Jump to another step Step1 HHHHHHHH

16 Jump to another step Step1 HHHHHHHH

17 Jump to another step Step1 HHHHHHHH

18 Jump to another step Step1 HHHHHHHH

19  Jump to another step Step1 HHHHHHHH

20 Jump to another step Step1 HHHHHHHH

21 Jump to another step Sten 1 HHHHHHHHN _ILI
4 3
Press here to switch to grid wiesw.

Theremaining view isthe output view. Thisview shows you how your outputs vary with each step. The
following is output view.
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+2 C:ALM_\SIMPLE.LM1

[l Counters ] ] ] Displays Test Program

Press here to switch to timing view:.

The next step isto print thetest. Thiswill print the program and the wirelist. We can usethe wirelist to
wire up the outputsin the OM-LMPLC. Y ou can print thetest by choosing “Print..” from the File menu.

After we have wired our actuator, we can verify that the wiring iscorrect using the “ Procedure Writer”.
From the “Run/Test” pull down menu, select “ Test Inputs and Outputs’. Note that you must have the OM -
LMPL C connected to your PC, the comm port properly configured to perform this operation, and the OM -
LMPLC in programmode. Program mode is selected by turning the OM -LMPLC’ s key switch to the

“Prog” position. For configuration information, see the OM -LMPLC User’ s Documentation.

Cournters Dizplays Test § Program
1 Step Value
W Send program to LabMaster F5 :j ; Step 1 Enter i
Insert Step comments
Delete |Keep Cyclind
Outputs Inputs Counters
Activate Actuator i Inout 1 i Cwele Count i
Outout 2 1 Innut 2 1 Count 1 1
Output 3 i Innut 3 i Count 2 i
Output 4 i Innut 4 i Count 3 i
Outout 5 i Inout & i Count 4 i
Cutout B i Innut & i Count & i
Cutout 7 i Innut 7 i Count & i
COutout § i Innut 5§ i Count 7 i

Press here to switch to grid wiew. i

This brings up the test inputs and outputs screen. From this screen you can manually activate your outputs.
Y ou can also see the current state of your inputs. Exercise your actuator by pressing the “ Activate
Actuator” button.
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After we have verified the circuit wiring we can now send the program to the OM-LMPLC. Select the
“Send procedureto OM-LMPLC” from the Run/Test pull down.

Thiswill then bring up a screen which shows you the progress of transferring the program to OM -LMPLC.
The OM -LMPLC will beep once at the start of a procedure transfer and twice when it is complete.

Now we are ready to run the program. Turnthe OM-LMPLC’skey switch from the “Prog” to “Run”
position. Pressthe Mode button to begin the cycling.

Notice thelast line of the LCD display. Thefirst box labeled “output 1" should be flashing on and off
every two seconds.

Cycle through the displays by pressing the “Mode” button. Notice the Test Information display. This
display shows your name and the text we entered in the first box of the Custom Display screen. Also notice
the Counter labeled “ Cycle counts’. This shows the current number of cyclesthe OM-LMPLC has
performed.

A very important display isthe program information display. Thisisthe display which showswhat step the
OM-LMPLC iscurrently performing and information about it. For example, the display should now show
onthefirst linethat it is cycling the outputs. The current step switches from step 2 to step 3. The steps
also show their timing in acount down fashion. Also, on thethird line are the current loop counts. These
areimportant if your program uses looping. Thisdisplay isvaluable for both debugging and finding out
exactly wherethe OM -LMPL C isin the procedure.

After the test is finished, the Procedure writer can help you prepare your test report. From the edit menu
choose “ Copy the procedure to the clip board”. This copiesthe current procedure to the clipboard in atab
separated format. This can be pasted in MS Word or Excel viathe Windows clip board and made into a
table. Thiscan also be done with Wire List and the OM-LMPLC current counts. Note the OM-LMPLC
must be connected to read its current counts.

2 CALM_ASIMPLE LM1

Eileyiew BundTest Setup Help

| O Copy curren.t Eo.unts to .Elipboard m Courters l Inputs l Outputs l Displays . Test I Program JI
Copy the 'wire List to Clipboard

3 Copy the Procedure to Clipboard Step Value
0 =] | oo:00:02.00 | e |
I] Outputs. ..
Counters...
Custom Displays...
TUTputS Inputs Counters
|| Activate Actuator Inout 1 | Cyvele Count |
Outout 2 | Inout 2 | Count 1 |
Outout 3 | Inout 3 | Count 2 |
Outout 4 | Innut 4 | Count 3 |
Outout 5 | Innut 5 | Count 4 |
Outout B | Inout & | Count & |
Outout 7 | Inout 7 | Count & |
Outout & | Inout & | Count 7 |
Move the mouse over an ohject for more informstion. |

This concludes our simple example. To learn more, experiment with Procedure Writer and with the
different step commands. The OM -LMPLC command set is very flexible and can be used to build
powerful control programs. Please consult the user’s documentation for information about the other step
commands.
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FINAL PROCEDURE

Stepno  Step Command Vaue 1 2Z4E€7€E Comments
1  Turnoutputson/off 00:00:0200 Y MMM Activate the actuator
2 Turnoutputson/off 00:00:0200 N MMM Deactivate the
actuator
3 Increase acounter(s) N/A Y MMMMMKeep track of test part
cycles
4  Jumptoanotherstep Stepl N MMM Keep Cycling
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