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The information contained in this document is believed to be correct, but OMEGA Engineering, Inc.
accepts

no liability for any errors it contains, and reserves the right to alter specifications without notice.
WARNING: These products are not designed for use in, and should not be used for, patient-connected
applications.

WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a period of 13 months from
date of purchase. OMEGA Warranty adds an additional one (1) month grace period to the normal one (1) year product warranty to
cover handling and shipping time. This ensures that OMEGA’s customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service Department will issue an
Authorized Return (AR) number immediately upon phone or written request. Upon examination by OMEGA, if the unit is found to be
defective, it will be repaired or replaced at no charge. OMEGA’s WARRANTY does not apply to defects resulting from any action of the
purchaser, including but not limited to mishandling, improper interfacing, operation outside of design limits, improper repair, or
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having been damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of OMEGA’s control. Components which wear are not warranted,
including but not limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither assumes responsibility for any
omissions or errors nor assumes liability for any damages that result from the use of its products in accordance with information
provided by OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be as specified and free of
defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT
THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are
exclusive, and the total liability of OMEGA with respect to this order, whether based on contract, warranty, negligence, indemnification,
strict liability or otherwise, shall not exceed the purchase price of the component upon which liability is based. In no event shall
OMEGA be liable for consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic Component” under 10 CFR
21 (NRC), used in or with any nuclear installation or activity; or (2) in medical applications or used on humans. Should any Product(s)
be used in or with any nuclear installation or activity, medical application, used on humans, or misused in any way, OMEGA assumes
no responsibility as set forth in our basic WARRANTY / DISCLAIMER language, and, additionally, purchaser will indemnify OMEGA and
hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS / INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE RETURNING ANY PRODUCT(S)
TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT
(IN ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return package
and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS, FOR NON-WARRANTY REPAIRS, consult OMEGA for current repair charges.
please have the following information available BEFORE contacting Have the following information available BEFORE contacting OMEGA:
OMEGA: 1. Purchase Order number to cover the
1. Purchase Order number under which COST of the repair,

the product was PURCHASED, 2. Model and serial number of the product, and
2. Model and serial number of the 3. Repair instructions and/or specific problems

product under warranty, and relative to the product.

3. Repair instructions and/or specific
problems relative to the product.
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Section | - General Information

Introduction

This section gives ageneral overview on the OM-LMPLC.

Description

The purpose of the OM-LMPLC is to function as a flexible I/O controller for test labs. In contrast with
widely available controllers, the OM-LMPLC was specifically designed for on/off cycling tests such as
pneumatic cycling, electronic power cycling, and other durability testing. Being tailored to the particular
niche market brings features not available on current PLC's. Features usually required for testing such as
cycle counters, ease of use, computer control, and solid state relay outputs.

Documentation

The User’s Documentation is the comprehensive source for information concerning the OM -LMPLC. Use
the Table of Contents, Table of Figures, and Table of Tables to quickly locate the information you require.
Other sources of information include the Procedure Writer's on-line documentation, the Omega WWW
(World Wide Web) site, and Omega’ s Application notes.

Safety Considerations

Although the OM -LMPLC isalow voltage device, the OM-LMPLC could control potentially dangerous test
setups. The OM-LMPLC is not designed for controlling in situations where errors in the control logic could
cause human injury. Please use common sense in your use of the OM-LMPLC and apply standard saf ety
practices.

Qualified personnel should only perform wiring. Extreme care should be taken when working with dangerous
voltage levels.

When output errors could cause problems, for exampleif a Solid State Relay fails“On”, it is recommend that
the user installs a output disable circuit on each of the commons of the output connector. OM-LMPLC's

output enable button on its front panel disables the outputs from the control side only, so if the Solid State
Relay fails“On” the output enable button will not have any affect.

Instrument Identification

On the rear of the OM -LMPLC isan identification number. Thislabel clearly identifiesthe serial and model
number of the OM-LMPLC.
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Section Il - Installation

Introduction

This section shows how to get started using the OM-LMPLC. Thisincludesinitial components inspection,
mounting, installing the programming software, and configuring your PC’s communications port.

Initial Inspection

When you receive your OM -LMPLC, you should have the following:

Power supply (or) power jack connector

Seria cable

Setup disks (2) for the Procedure Writer Software (included in this manual)
OM-LMPLC

OM-LMPLC User's Documentation

Panel mount slides (or) rubber feet and handle

If you do not have any of the above, please contact Omega’s.

Power requirements

The OM-LMPLC comes with its own wall transformer DC power supply or a power jack connector
compatible with the input power connector on the OM -LMPLC. The power jack connector allows you to use
an alternative DC power source. Consult the Specifications in the appendices for information on power
requirements.

Bench Operation

The OM-LMPLC is suitable for bench top operation. However, care should be taken when using the OM -
LMPLC for controlling dangerous AC voltages. It is recommended that you enclose the OM-LMPLCina
protective case when working with AC voltages.

Panel Mounting

You caninstall the OM-LMPLC into apanel. In order to install the OM -LMPLC into a panel, you can use the
panel mount installation kit. Contact Omega s for more information.
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Software Installation

Use the two disks included with the OM -LMPLC to install the “ Procedure Writer” software. The following
steps describe the installation process.

1. Insert the program disk into afloppy disk drive.

2. Choose“Run” from the file menu of Program Manager if you are using Windows 3.x. If you are using
Windows 95, press start and choose run.

3. Typethedriveletter followed by acolon, slash (\) and then “setup”. For example, if you placed the

disk into the“a’ driveit would be “ a\setup.exe”

Press enter.

5. Follow theinstructions as shown in the setup program. The setup will check to seeif there is enough
space on your hard drive, install the software, and allow you to choose the directory for locating the
software.

»

Setting up a free Comm port

Most PCs, both laptop and desktop type, have two Comm ports. Many devices use Comm ports to get data
into and out of your PC. Two of the most prominent devices are mice and modems. Most desktop PCs have
amouse connected to one of their Comm ports. Most L aptops have a mouse built in which does not use the
external Comm port connector. You must determine which Conm port is not in use. See Setting up aComm
port on page 32 for more information.
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Section Ill - Operating Instructions

Introduction

This section describes how to operate the OM -LMPLC. It includes information about the hardware, software
features, and the OM -LMPL C step commands.

Controls and Indicators

In order to simplify use and reduce cost, the OM-LMPLC's front panel user interface is extremely simple.
The front panel of the OM-LMPLC has only two buttons, a key-switch, a connector, and a display (Figure
1). Therear panel has connections for the Inputs, Outputs, and the device power. All user interactions occur
through the front panel.

N Output Enable Run Mode
LCD Display button Key switch
{Activated)

ENABLE

TYYYYYYYY TEYNYYYNY

OUTPUTS INPUTS

Serial
Connector

Figurel - OM-LMPLC front pand

The Mode push button is used to select the currently viewed display, to remove the OM -LMPLC from
“Pause Mode”, and to reset the procedure and internal counters. The operation of the “Mode” button is
defined in the “ Program, Run, and Pause Modes” sub-section later in this section.
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The key-switch selects the operational mode of the OM -LMPLC. The OM-LMPL C has three modes:. Pause,
Run, and Programming Mode. The sub-section called “Program, Run, and Pause Modes’ clearly definesthe
interaction of the key-switch and the different modes.

The output enable push button controls the signal to the OM -LMPLC'’ sinternal hardware output chip that
enables its outputs. The purpose for this switch is so you can quickly disable the outputs. For increased
safety, the output enable switch is independent of the Microprocessor control. When this switch is
depressed, it will show an orange dot. In this state, it will enable the Microprocessor to control the outputs.

Note: The"output enable" safety feature only disables the outputs from the control side. For example, if the
solid state relay failed on (Shorted) this switch would have no effect. For possible dangerous situations an
external shut off relay should be added on the power side.

The serial connector is where you connect the serial cable with the PC. This is how the OM-LMPLC
communicates with the PC.

The back panel of the OM -L M PL C has the connectors for the outputs, inputs, and power (Figure 2).

Power Output Input
Cennector Connector Connector

Figure?2 - Rear of OM-LMPLC

The power connector is where the proper power source should be connected. This connector has positive
at its center and ground on the outside. Consult specifications for power requirements.

The OM-LMPLC output connector is a ten-position connector. It has two commons located at position 1
and 5. Outputs one through four share position 1 common and outputs four through eight share position 5.
For example connection diagrams see the “ Connecting Outputs”’ sub section later in this section.

The OM-LMPLC input connector is a nine-position connector. Position 1 of the connector is a common to
al eight inputs. For more information on connecting inputs to the OM-LMPLC, see sub-section called
“Connecting Inputs” later in this section.
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Connecting Inputs

The inputs on the OM -LMPLC are bi-directional LED opto-isolators (Figure 3). Y ou can use any DC voltage
source from 5 to 35 VDC to power the LED to complete the circuit. Wiring for dry contact switches and
transistor output type devices (such as proximity sensors and photo detectors) are shown in

Figure 4.

Input (X) —— AN\

SZ Input
Z\ LEDs

Common —— AN/

Figure 3 - OM-LMPLC Input Circuit

Dry Contact Switch

/ O—— Input (x)

DC
Voltage ——
5-35 V
Common
Common
Input (X)
DC
Sensor  m—t—
Supply — Transistor Output
5-35 V —— Sensor such as
Proximity Sensor
or Photo Detector
Page ]
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Figure4 - Typical OM-LMPLC Input Wiring

Connecting Outputs

The OM-LMPLC has a 10-position connector for outputs. Outputs are availablefor DC and AC. Typical
wiring for DC and AC connectionsis shownin
Figure 6 and Figure 7, respectively.

Output (X)
Crydom Solid
—____ State Relay AC
Type (SCR or
Common (X) TRIAC)
C1=0UT 14
C2=0UT 58
Output (X) Crydom Solid
—1 _  State Relay DC
—1— Type (Bipolar
Common (X) _ Transistor) Note
C1=0UT 14 polarity
C2=0UT 58

Figure5 - OM-LMPLC output ciruit for AC and DC
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DC Load such as
solenoid, relay or
DUT.

+

//ﬁ Output (X)
_/

DC Voltage —=——
3-60v @ ——

Common

Figure 6 - Typical OM-LMPL C DC Output wiring

AC Load such as a
solenoid, relay or
DUT.

Fuse

120 VAC (Neutral) 1T Output (X)

1 AMP

Common

120 VAC (Hot)

Figure7 - Typical OM-LMPLC AC Output wiring

Program, Run, and Pause Modes

The OM-LMPL C operatesin three different modes. The modes are the Run mode, Pause mode, and Program
mode. For each mode, the OM-LMPLC behaves differently. The function of the “Mode” button also
changes depending on what operational mode the OM-LMPLC isin. Thekey-switchis used to change the
operational mode of the OM -LMPLC.
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When the key-switch is placed in to the “Prog” position, the OM-LMPLC enters program mode. Moving
the switch to the run position places the OM-LMPLC into pause mode. Run mode is then entered from
pause mode by pressing the “Mode” button. In this case, the “Mode” effectively acts as a start button.
The OM-LMPLC will power-up in pause mode if the key-switch is set to the “run” position. This avoids
accidentally running a program on power up.

The program mode is where the OM-LMPLC is programmed and reset. In program mode, the “Mode”
button serves two functions. First, pressing the mode button immediately switches to the next display. If
the “Mode” button is held pressed, the OM -LMPLC will begin the reset countdown. See the next section for
more information on resetting.

Pause mode serves as atemporary mode between the Program and Run mode. In the run mode, the “Mode’
button serves as a Start button. When the mode button is pressed, the OM-LMPLC enters run mode.
Pause mode can also be entered using the “Pause Test” step command.

When the OM -LMPLC enters the run mode, it immediately begins running the program at the current step.
The current step is shown on the program information display. In the run mode, the mode button cycles
through the six displays.

Resetting the Counters and Procedure

Y ou can reset both the on-board counters and the procedure right from the OM -LMPLC'’ s front panel when
it is in program mode. You have the option to reset only the procedure or both the procedure and the
counters. If you want to reset the counters and not the procedure, you can do this through the “Edit
counters” dialog in the Procedure Writer software.

By holding the “Mode” button for longer than five (5) seconds, the “Reset” count down screen appears
(Figure 8). The OM-LMPLC will begin to count down (thisisindicated by the blocks shown). When all the
blocks right of the “Procedure” label disappears, the procedure is reset (this will take approximately 5
seconds). When reset, the reset message appears (Figure 9). After resetting the procedure, the OM -LMPLC
will be counting down to reset the countersin asimilar fashion. To cancel resetting, release the mode button
before the OM -LMPL C counts down to zero blocks.

Resetting

Procedur e
Count ers

COCOOCOC COoCco0ococC

Figure 8 - Resetting Procedures“ Count Down” war ning on the L CD Display

Resetting

Procedur e Reset

Count ers --
COCOOCOC COCOo0cCcoC

Figure 9 - Resetting procedureswith " Procedure” reset message

OM-LMPLC Displays
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The OM-LMPLC hassix standard displays. They are the following: Counters 1-2, Counters 3-4, Counter 5-6,
Counters 7-8, Test information, and Procedure information display. It also has a test complete display and
special displays during programming and procedure resetting.

On each of the six displays, the lower line of the display reflects the Input and Output status of the OM -
LMPLC (Figure 10). A filled in box indicates an input or output is activated while an empty box indicates
that an output is deactivated. Thisdisplay isvery useful for debugging your test setup. Note, if the output
enable button is not activated, the output reading will not reflect the actual output status.

Test Bannner Line

Counter 1 000000

Counter 2 000000
COOCOC IOCOOCOC

Figure 10 - Output 2 Activated and Input 1 activated

Thetop line of all the displays, except for the procedure information display, show the test banner. Thisisa
custom display setup in the “Procedure Writer” software. This is setup through the “Custom displays’
selection in the “Edit” pull down menu.

Displays Counter 1-2, Counter 34, Counter 56, and Counter 7-8 show the counter's custom 13-character
description and it's six digit count

Test Bannner Line

Counter 1 000000
Counter 2 000000
00000000 00000000

Figure 11 - Counters1-2 display

The test information display is a custom display that can be used for general test information. Thisis setup
through the “ Custom displays” selection in Procedure Writer.

The procedure information display shows the information about the current state of the procedure (Figure
12). It shows the current step the OM -LMPLC is operating, the name of the command of that step, and the
value information for that step. For example, output type commands will show the time left to complete the
current step. For wait for input type steps, the OM-LMPLC will display the Inputs the OM-LMPLC is
waiting for. Usethis screen and a procedure print to debug your tests.

Out put sOn/ Of f

Step03 000: 00:00. 25
A: 000005 B:000O0OO
00000000 00000000

Figure 12 - Procedure I nformation Display
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Programming Overview

When you design atest, usually a procedure is developed which shows step by step on how to carry out
the actionsfor that particular test. By following this procedure, you can carry out the test consistently over
and over again. You start at step number one, then perform step number two, etc. until you arrive at the last
step. Sometimes, you may have to repeat certain steps a number of times.

If you understand the above test procedure analogy you can understand programming the OM-LMPLC.
You define a procedure, which has steps. Each step has a number, and on each step, an action is
performed. The first step, step number one, is performed first. Then, following the logic of the procedure,
each step is performed.

The OM-LMPLC has a small number of actions that can be performed. Each step has one action. A
particular action may require parameters detailing how that action is to be performed. For Example, the
action “Jump to another step” would require a parameter of which step to jump to. The command that turns
outputs on/off needs to know what outputs to turn on/off and atime.

Examples of available actions are the following:

Turn outputs on and off for a certain time period

Wait until certain inputs are activated or deactivated

Jump to different stepsif inputs are activated or deactivated

Increment on board counters

Count inputs that are activated

Perform a group of actions a specified number of times (L ooping)

Jump to adifferent step unconditionally

Declare an END test to show adisplay or attract attention with an audible alarm
Pause the test to wait for operator attention with aoptional audible alarm

These commands are explained in detail in the sub-section called “ Step Commands”.
A simple example of aprocedure to get aglass of water isthe following:

1 Turn on Faucet

2 Wait until the glassisfull

3 Turn off Faucet
4

End - Now you have a glass of water

First, the OM -LMPLC will turn on the output required to turn on the faucet. Then the OM -LMPLC will wait
until the“glassfull’ input is activated. When this happens, it turns off the faucet and stops. Y ou now have

aglass of water.

Step Commands

OVERVIEW

The OM-LMPLC runs a procedure composed of steps. Logically, like any procedure, the OM -LMPLC starts
at step 1 and then follows each step sequentially until its done. Each step has a command associated with
it, which tells the OM-LMPLC to do something meaningful. These commands perform actions such as turn
on outputs, increment counters, or check inputs. A command may have a value and connections to inputs,
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outputs or counters.

summarizes the step commands.

Tablel - Summary of Step Commands

The meaning of the value depends on the particular command. Table 1 below

Step command Value Associated with
Turn Outputs “On/Off” Length of time of the step Outputs
Turn Outputs“On” Length of time of the step Outputs
Turn Outputs “ Off’ Length of time of the step Outputs
Wait for Inputs to be “On” Length of time out and step  Inputs
Wait for Inputs to be * Off” Length of time out and step  Inputs
Wait Timeto wait None
End Test Beep on or off None
Pause Test Beep on of off None
Jump if Inputs are “On” Step tojump to Inputs
Jump if Inputs are “ Off” Step tojump to Inputs
Increment Counters None Counters
Count Inputs None Inputs
Begin Loop Length of the Loop None
End Loop None None
Jump Step to jump to None

TURN OUTPUTS “ ON/OFF”

The turn outputs on/off command will activate and deactivate outputs. The Outputs selected will be turned
“on” and the outputs not selected will be turned “off”. The step value for this command indicates how long
the OM-LMPLC will remain performing this step. The procedure information display will show the time
remaining until the OM-LMPL C switchesto the next step.

Example 1 demonstrates how this command can be used to cycle power to a device connected to output 1.
On thefirst step, a"Turn outputs on/off" command is used to turn power on for 5 seconds. Then the " Turn
outputs on/off" is used in step 2 to power off the devicefor five seconds. Finaly, in step 3, the OM-LMPLC
will immediately return to step 1 and repeat the process.

Example 1 - Turning outputson and off with the " Outputs On/Off" command (ex_onoff.Im1)

Step Step Command Vaue 1] 2|3|4]|5|6| 7| 8| Comments

no

1 Turn outputs on/off | 00:00:05.00 Y | N| N[ N| N| N| N| N[ Turn power on for 5 seconds
2 Turn outputs on/off | 00:00:05.00 N | N| N|] N| N| N|] N| N| Turn power off for 5 seconds
3 Jump to another step | Step 1 N | N| N| N| N| N|] N| N| Keep cycling power

TURN OUTPUTS “ON"

This command is nearly the same as “ Turn Outputs On/Off” command. The difference is that the selected
inputs are turned “On” without affecting the non-sel ected outputs.
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Example 2 shows how this command can be used. This example shows how, by adding two external
switches, you can control if apart iscycled or not.

Step 1 checksto seeif the first switchis not enabled with the" jump if inputs are off" command. If it isnot it
jumps to step 4, thereby not turning on output 1 or increasing count 1. At step 4, asimilar operationis
performed except that input 2 is examined. Then in step 7, the outputs that are turned on stay on for one
second. Step 8 then turns them off. Finally, in step 9 ajump is made back to step one to repeat the process.

The value of thiscommand isthat step 5 will only affect output 2 and nothing else. Therefore, if output 1

wasturned on it will still be turned on during step 7. Similarly, if output 2 was turned off output 1 will still be
turned on during step 7.

Example 2 - Running partswhen selected only using the Turn Outputs On command (exturnon.Im1)

Outputs Inputs Counters

1 Door 1 Cycle Door 1 Door 1 count

2 Door 2 Cycle Door 2 Door 2 count

Step Step Command Vaue 11 2(3 | 4|5 6 7| 8 Comments

no

1 Jump if inputs are off Step 3 Y| N[ N[ N N N N| N| Shouldwe cycle Door 1

2 Turn outputs On only 00:00:00.00 Y[ N| N[N N N Nl N|] Cycledoor 1

3 Increase a counter(s) N/A Y[ NI N[ N N N Nl N| Keeptrack of door 1
cycles

4 Jump if inputs are off Step 5 N| Y[ N| NI N N N| N| Shouldwe cycledoor 2

5 Turn outputs On only 00:00:00.00 N| Y[ N| NI N N N| N| Cycledoor 2

6 Increase a counter(s) N/A Nl YI N| NN N N N| N| Keep track of door 2
cycles

7 Wait 00:00:01.00 N| N[ N| NI N N N| N| Allow outputsto be on
1 second

8 Turn outputs Off only 00:00:01.00 Y[ Y| N[ N N N N[ N|] Turnboth outputs on

9 Jump to another step Step 1 N[ N N | N[ N N N| N] Keepcycling

TURN OUTPUTS “ OFF”

Thiscommand is nearly the same as the “ Turn Outputs On/Off” command. The difference isthat the
selected inputs are turned “ Off” without affecting the non-sel ected outputs.

WAITING FOR INPUTS TO BE “ON”

When the OM -LMPLC encounters this command, it waits for the selected inputs to be activated. It waits
only a specific length of time called a time out period. If the inputs are activated within this time out period,
the OM-LMPLC continues to the next step immediately. If the inputs are not activated within a time out a
jump is made to the step indicated in this steps value.

The OM-LMPLC checks once every 250 ms for the inputs to be activated. Therefore, inputs must be
activated for 250 ms to guarantee the OM -LMPLC will react. On the procedure information display, it shows
what inputs need to be activated to complete this step, the time remaining to wait for these inputs to be
activated, and a step to jump to.
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In Example 3, the "Wait for inputs on" command is used to provide feedback during door cycling. In step 1,
weturn on the outputs. Then, in step 2, wewait until input one is activated. As soon asit is activated, we
move to step 3. If input 1 is not activated within 10 seconds, ajump to step 6 is made wherean alarmis
activated. In step 3 we close the door. Then, in step 4, we wait for it to close. Then, the entire process
repeats by jumping back tostep 1.

Example3 - Using inputsto monitor test progresswith the Wait Inputs command (exwaitin.Im1)

WireList Outputs Inputs Counters

1 Open Door Door Open Count 1

2 Close Door Door Closed Count 2

3 Alarm Count 3

Step Step Command Vaue 1| 2| 3| 4| 5 6] 7| 8] Comments

no

1 Turn outputs on/off 00:00:00.00 Y| N| N[ N N N N| N|] Open the door

2 Wait until inputsareon | 00:10.00-> 6 Y| N| N| N N N N| N| Wait until door is closed

3 Turn outputs on/off 00:00:00.25 N| Y[ Nl NN N N N| N| Closethe door

4 Wait until inputsareon | 00:10.00-> 6 N| Y[ N| NN N N N| N| Wait until door is closed

5 Jump to another step Step 1 N| N| N| NN N N N| N| Keep Cycling

6 Turn outputs on/off 00:00:00.25 N| N[ Y| NN N N N| N| Sound Alarm and wait
for technician

7 Jump to another step Step 6 N| N Nl NN N N N| N| Keepsoundingalarm
until reset

WAITING FOR INPUTS TO BE “ OFF”

Thiscommand isvery similar to the “Waiting for Inputsto be on” except that the selected inputs must be
off or deactivated. Onthe procedure information display, it shows what inputs need to be off to complete
this step, the time remaining to wait for these inputs to be activated, and a step to jump to.

WAIT

This command simply waits a specified time before going to the next step. This step’s value is the length of
time this step waits.

END TEST

This command suspends execution of the OM -LMPL C and shows the test complete display on to the LCD
screen. Y ou can select whether the OM -LMPLC soundsit's alarm or not for this step.

This step is useful when you need the OM-LMPLC to inform you or other lab personnel that the test is
complete.

PAUSE TEST

This command makes the OM -LMPLC enter pause mode. Pause mode stops the OM -LMPLC procedure and
shows “Press mode to start” message on the OM-LMPLC LCD display. The step valueiswhether the OM -
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LMPLC should sound the OM -LMPLC'sinternal alarm when this command is activated. The states of the
outputs are maintained when pause mode is entered.

This command is useful for cycling tests where you must perform a visual inspection of the parts on an
interval. You can use the “Pause Test” command to stop the OM -LMPLC procedure every required number
of cyclesand alert you that the test needs service.

JUMP IF INPUTS ARE “ON”

This command will jump to another step instead of going to the following step if inputs are activated. If the
inputs that are selected are all activated when this step is reached, the OM-LMPLC's next step will be
changed to the step selected for this step command.

Example 4 shows how to use the Jump if command to run two different programs selected by an external

switch. On step 1 acheck is made oninput 1. If activated, ajump is made to step 5. Otherwise, step 2 isthen
executed. Steps2 and 3 run at acyclerate of 2 seconds, while 5 and 6 run at acycle rate of 4 seconds.

Example4 - Running two different testswith one procedur e using Jumplf command (exjumpin.Im1)

Step Step Command Vaue 1| 2| 3| 4| 5 6] 7| 8] Comments

no

1 Jump if inputs are on Step 5 Y| N| N NN N N N[ N| Runtest 2if selected
2 Turn outputs on/off 00:00:01.00 Y| N| N| N N N N[ N| Pushfor 1 second

3 Turn outputs on/of f 00:00:01.00 N| N| N| NN N N N| N| Releasefor 1 second
4 Jump to another step Step 1 N[ N| Nl N N N N| N| Keep cycling

5 Turn outputs on/off 00:00:02.00 Y| N| N[ Nl N N N[ N| Push for 2 seconds
6 Turn outputs on/off 00:00:02.00 N| N[ Nl Nl N N N| N| Releasefor 2 seconds
7 Jump to another step Step 1 N| N[ Nl NNl N N N| N| Keep cycling

JUMP IF INPUTS ARE “ OFF”

Thisisthe same command as Jump if inputs are ON except the selected inputs should be off in order to
qualify for ajump.

INCREASE COUNTERS

The increment counters command increments one of the OM -LMPLC’sinternal on-board counters. For this
command, you must select the counter you wish the OM -LMPLC to increment. This step has no value.

Example 6 shows how the counters can be used to count cycles. On step 1, the device power isturned on.
Then it isturned off in step 2. Finaly, in step 3, a counter isincremented to keep track of cycles. Thisentire
cyclerepeatsitself because step 4 jumpsto step 1.

Example5 - Using countersto track cycles (ex_cntr.Im1)
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Step Step Command Vaue 1)1 2| 3|4 Comments

no

1 Turn outputs on/off 00:00:05.00 Y| N| N[ N Turn power on for 5
seconds

2 Turn outputs on/of f 00:00:05.00 N| N| N| N Turn power off for 5
seconds

3 Increase acounter(s) | N/A Y| N[ N[ N I ncrease counter

4 Jump to another step | Step1 N| N[ N| N Keep cycling power

COUNT INPUTS

When the OM-LMPLC encounters this command it takes the current input reading and then compares it
with the inputs you selected in the Procedure Writer for this command. If one of the inputs you have
selected is activated, it increments a counter. The counter it increments is a direct correlation between the
input number and the counter number. For example, if input 1 was on and selected in procedure writer, then
Counter 1 would be incremented. This command has no val ue.

Example 6 shows how to use the count inputs command to cycle switches. On step one we actuate all the
switches by turning all outputs on for one second. Then, we count each switch contact that was made
(These are wired to each input). Next, we stop pressing the switch for 1 second. Finally, we repeat the
process by returning to step one.

Example6 - Counting inputsdirectly with the" Count Inputs’ command (ex_cntin.Im1)

Wirelist Outputs Inputs Counters

1 Close Sw 1 sw 1 closed sw 1 count

2 Close Sw 2 sw 2 closed sw 2 count

3 Close Sw 3 sw 3 closed sw 3 count

4 Close Sw 4 sw 4 closed sw 4 count

5 Close Sw 5 sw 5 closed sw 5 count

6 Close Sw 6 sw 6 closed sw 6 count

7 Close Sw 7 sw 7 closed Ssw 7 count

8 Close Sw 8 sw 8 closed sw 8 count

Step Step Command Vaue 11 2|3 8| Comments

no

1 Turn outputs on/off 00:00:01.00 YIY|Y Y| Push all switches

2 Count theinputs N/A YIY]Y Y| Count the switches
which are closed

3 Turn outputs on/of f 00:00:01.00 N| N| N N| Releaseall switches

4 Jump to another step | Step 1 N[ N| N N[ Keep cycling

This command is provided so you can easily setup for counting inputs. If you require increased flexibility,
like incrementing any counter based on any combination of inputs, use Jump if commands combined with
the Increase counter(s) command. Example 7 shows how to do this.

On step 1 we press switch 1. Switch 1 should close and activate input 1. On step 2, the OM -LMPLC checks
to see if input 1 was not activated. If so, it jumps to step 4; therefore, skipping incrementing the count. If
input 1 was activated no jump would occur and step 3 would increment the counter. On step 4, the switchis
released and cycling continues.
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Example7 - Using " Jump If* commandsfor more advanced input counting (extcntin2.Im1)

WireList Outputs Inputs Counters

1 Close swl sw1 closed sw 1 count

Step Step Command Vaue 1| 2| 3| 4| 5 6] 7| 8] Comments

no

1 Turn outputs on/off 00:00:01.00 Y] Nl N[ NN N N N[ N| Pushsw 1

2 Jump if inputsare off | Step 4 Y| NI N[ N[ N N N[ N| If not closed skip
increment

3 Increase acounter(s) | N/A Y| N| N| N N N N[ N| Increase swl count

4 Turn outputs on/off 00:00:01.00 N| N| Nl NN N N N| N| Release swl

5 Jump to another step | Step 1 N| N| N| NN N N N| N| Keepcycling

BEGIN LOoOP

Thiscommand beginsaloop. A loopisaseries of stepsthat will be ran a certain number of times. The OM -
LMPLC supports two concurrent loops. On the procedure information display, these are represented as A
and B. The Procedure Writer checks your procedure’s loops to ensure that you have no more than two
concurrent loops. Y ou must also have one end loop for every begin loop. The most external loop in your
code will always be represented by A and most internal loops will be represented by b. The length of aLoop
islimited to 999,999.

Example 8 shows how aloop can be used to execute a step a specific number of times. On step 1, theloop is
started with avalue of 100. Then, stepstwo and three cycle the DUT. Finally, the end loop command

indicates the loop is complete. This cycle repeats 99 more times. After this, the RoboTechnician movesto
step five and ends the test.

Example 8 - Using loopsto cycle a specific number of times (exloopl.Im1)

Step Step Command Value 1|1 2| 3| 4|5 6| 7| 8] Comments

no

1 Start aloop 000100 N| N| N| NN N N| N| N| Run 100 cycles

2 Turn outputs on/off 00:00:00.25 Y] N[ N[ NN N N| N| N[ StimulateDUT

3 Turn outputs on/off 00:00:00.25 N| N[ Nl NN N N| N| N| Remove DUT stimulus
4 End the Loop N/A N[ N| N NI N N| N| N] Keeplooping

5 End the Test Beep On N| N[ N| NN N N| N| N[ End thetest

6 Jump to another step Step 1 N| N NN NN N| N| N

Some times, you may want to perform a specific number of stepsinside of a specific number of steps.
Example 9 demonstrates this. On step 1 the outside loop is started. Then, step 2 starts the inner loop. The
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inner loop (steps 3 and 4) cycle the DUT. After 200 iterations, step 7 is executed and RoboTechnician
pauses for the operator to make avisual inspection. When the inspection is compl ete, the outside loop
causes the inner loop to occur 9 more times. Finally, when the outer loop has exhausted, the test is ended on
step 9. Note the DUT underwent 2000 cycles.

Example9 - Using multiple loopsfor handling user inspections (exloop2.Im1)

Step Step Command Vaue 1| 2| 3| 4| 5 6] 7| 8] Comments

no

1 Start aloop 000010 N| N N| NN N N N| N| Run 2000 cycleswith 10
inspections

2 Start aloop 000200 N| NI N| NN N N N| N| Perform an inspection
every 200 cycles

3 Turn outputs on/off 00:00:01.00 | Y| N[ N| NN N N N| N| Stimulate DUT for 1 sec

4 Turn outputs on/off 00:00:0L.00 | N| N[ Nf NN N N N| N| Remove DUT stimulus
for 1 sec

5 Increase a counter(s) N/A Y] Nl N[ NN N N[ N| Keep track of test cycles

6 End the Loop N/A N| N| Nl Nl N N N| N| Keep looping

7 Pause the Test Beep On N| Nf N| Nl N N N| N| Wait for technician
inspection

8 End the Loop N/A N| N| N| Nl N N N| N| keeplooping

9 End the Test Begp On N| N| N| NN N N N| N| End thetest

END LOOP

This command loops to the last begin loop and decreases its count by one. When the begin loops count is
zero, it falls out of the loop and goes to the next step. This step has no value.

JumpP

This command jumps to another step. The step value for this step isthe number of the step to jump to.

Procedure Writer programming software

The Procedure Writer software is where you build your OM-LMPLC procedure. The Procedure writer
software allows you to easily build procedures to control outputs with complex logic. We have attempted to
make “Procedure Writer” very similar to other popular Windows applications so that you will already be
familiar with how it works.

STARTING PROCEDURE WRITER

If you are using Windows 95, select Procedure Writer from the appropriate group in the start menu. For
Windows 3.1 users, double click on the Procedure Writer Icon. Thiswill start the Procedure Writer. After
starting, you have the options to open a existing procedure, start anew procedure, or start a new procedure
using the procedure wizard.
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CREATING A NEW PROCEDURE

A new procedure can be created by selecting “New” from the file pull down. This will create a new
procedure with cleared custom displays and stepsinitialized to the default jump command.

DIFFERENT VIEWS OF YOUR PROCEDURE

The procedure writer lets you look at your procedure in three different ways. Eachiscalled a"view". The
three views are the following: step, sheet, and output.

THE STEP VIEW

Step view shows the procedure one step at a time (Figure 13). From this view, the OM-LMPLC procedure
can be completely built. Here you can navigate through the steps, insert steps, delete steps, change the
step action, and add comments.

This view shows all the information about the current step. The current step is indicated by the box under
the "Step Number" label. This view shows the step command, step value, comments and
I nput/Output/Counter association.

Y ou can navigate the steps by clicking on the up-down arrows under the “step number” caption. Clicking
on the up arrow decreases the step number while clicking the down arrow increases the step number.

You can change the current step command by clicking the down arrow to the right of the current step
command. Thiswill drop down alist of step commands. After selection, “Procedure Writer” will change the
currently displayed value to the selected command's default.

If the step has a value, the “Procedure Writer” will allow you to adjust it by clicking on the “Enter” button.
When you click this button, adialog box will appear allowing you to manipulate that step’s value.

To insert a step before the current step, click on the “Insert” button. Procedure Writer will then ask if it is
okay to delete step 96. Deleting the last step is required because the OM -LMPL C can only execute 96 steps.

To delete the current step, click the “Delete” button. “Procedure Writer” will then verify your delete action.
If you respond with yes, the current step will be deleted.

Note It isimportant to re-adjust jump steps after insert and delete commands if they are affected.

When a command that requires an output, an input, or a counter the associated buttons will become
enabled. To select the input/output/counter just click the button corresponding to input/output/counter
which you wish to select. A button that is pressed is selected and a button that is not pressed is not
selected.

Add comments to the current step by entering text into box below “ Step comments”.
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= 1 IStart a loop j | 1000 Iﬂl
Inzert Step commernts
Delete I
Outputs Inputs Counters
Cutout 1 | Input 1 | Count [ |
Ctput 2 | Inout 2 | Count 1 |
Output 3 | Input 3 | Count 2 |
Outout 4 | Inout 4 | Count 3 |
Cutput 5 | Inout 5 | Count 4 |
Output B | Input B | Count & |
Cutout 7 | Inout 7 | Count B |
Cutput 8 | Input & | Count 7 |
Move the mouse aver an object for more information. |

Figure 13 - Procedure Writer Step View

THE SHEET VIEW

The sheet view gives a spreadsheet type view of the procedure (Figure 14). 1t shows all the stepsfrom 1 to
96. From this view, you can adjust step values and output/input/counter connections. This view is
especially useful for setting up the jump values, since you can immediately see the step you wish to jump to.

To adjust astep’svalue, double click onitsvalue. Procedure Writer will then bring up adialog allowing you
to manipulate this steps value.

To manipulate its outputs/inputs/counters value double click on the column 1-8 to change the value. A “Y”
corresponds to being selected and a“N” corresponds to not being sel ected.

If you double click on the sheet for anything besides values or output/inputs/counters, Procedure Writer

will switch to step view. The step view’s current step will be the step that was double clicked on in the
sheet view. This provides a quick way to switch to any step in the procedure.
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3 CALM_ACYC_1000.LM1
File Edit Wiew BRun/Test Setup Help
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Step Step Command Value 123456 7§ Comments =
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2 Turn outputs onfoff o002 YYYYYYYY

3 Turn outputs on'off 00:00:0200 HHHHHHHH

4 Increase a counter(s) H/A ¥YY¥y¥y¥yyy

5% Endthe Loop H/A HHHHHHHH

& Endthe Test Beep On HHHHHHHH

T  Jump to another step Step 1 HHHHHHHH

&  Jump to another step Step 1 HHHHHHHH

9  Jump to another step Step 1 HHHHHHHH

10  Jump to another step Step 1 HHHHHHHH

11 Jump to another step Step 1 HHHHHHHH

12  Jump to another step Step 1 HHHHHHHH

13  Jump to another step Step 1 HHHHHHHH

14  Jump to another step Step 1 HHHHHHHH

15 Jump to another step Step 1 HHHHHHHH

16 Jump to another step Step 1 HHHHHHHH

17 Jump to another step Step 1 HHHHHHHH

18 Jump to another step Step 1 HHHHHHHH

19  Jump to another step Step 1 HHHHHHHH

20  Jump to another step Step 1 HHHHHHHH

21 Jumpo to another step Step 1 HHHHHHHH bl
4 | _'I_I
Press here to switch to grid view.

Figure 14 - Sheet View

THE OUTPUT VIEW

This view gives graphical view of the outputs by step (Figure 15). This view helps you see relationships
between turning different outputs on and off. Since this representation is by step, this view is not based on
timing.

In complex procedures where alot of jumping is done, this display may not be meaningful. Only onintervals

where the “Turn Outputs on/off” commands are used will this display accurately reflect the output
relationships.
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Fi C:ALM_\DEMO LMW1

File Edit Wiew BRun/Test Setup Help

m Views: MM Outputs: el Counters f Inputs | Outputs § Displays Test § Program

Press here to switch to timing wiesw:

Figure 15 - Output View

EDITING THE CUSTOM DISPLAYS

To enter the custom test information and test complete displays, choose the “Custom Displays...” from the
“Edit” pull down menu. This will show a screen where you can edit the OM-LMPLC'’s custom displays
(Figure 16).

The box labeled “Test Banner” isthe text that is shown on the top line of most of the OM -LMPLC's screens.
Usually, you will enter a descriptive name for the test you are performing. The test information display’s
line two and three are described here. A simulation of what the test information display would look like is
shown in the yellow box on the right.

The test complete screen is also entered on this screen. Fill in the boxes labeled “ Test complete line 2" and
“Test complete line 2" with the information you want shown on the LCD display. This display will be
shown when the OM -LMPLC encounters an “End Test” command. A simulation of what the test complete
display would look likeis shown in the yellow box on theright.
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Custom Dizplays Ed |

Test info Display
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Test Complete

Test Complete Line 2 I

Test Complete Line 3 I
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[ o |

Cancel

Figure 16 - Entering Custom Displays

CusTOM INPUT, OUTPUT, AND COUNTER NAMES

The Procedure Writer allows you to give your outputs, inputs, and counters custom names. Thisis helpful
while you are building your procedure because you can refer to your outputs, inputs, and counters by name
instead of number. Thisalso is needed for descriptive wire lists and printing. The custom counter names are
displayed on the OM-LMPLC'sLCD display.

Y ou can name them by making the appropriate selection from the edit menu. When you select the inputs,
for example, you will see a screen that allows you to edit the names (Figure 17).

Please name your Inputs ____

[hput 1
[hput 2
[hput 3
[hput 4
[hput 5
|hput &
[hput 7

[hput &

@ Type pour custom descriptions in here.

]

Ok

Cancel

Figure 17 - Naming Inputs, Outputs, and Counters
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MODIFYING ONBOARD COUNTS

Procedure Writer allows you to preset the OM-LMPLC’s on board counters to any value within their
counting range. This is useful for test samples that may have been pre-cycled and aready have cycle
counts. You can also use thisfeature to reset the counters without resetting the current procedure.

To access this feature, choose “On board counts’ from the edit pull down menu. Making this selection
shows the “Edit current counts” dialog (Figure 18 - Edit current counts dialog). Obviously, you need to
have the serial cable attached to read the on-board counts from the OM-LMPLC. To save your changesto
the OM-LMPLC, choose “Ok”. If you wish to keep the current counts, choose “ Cancel”.

Edit the current counts inside the LabMaster PLC i

M i:hanga_l,u:uu[ sunent counts and pressupdate;

Eount !25[[]
Eant 2 !IJ

Egunt3 !IJ

Eu:luhl‘é-!u

Egunt-5 !IJ

Eaunt & !IJ
Eont 7 0
Eaunt 8 !IJ

Setalltol Ok Cancel

Figure 18 - Edit current counts dialog

PROCEDURE WRITER OPTIONS

To serve the needs of different users of the OM-LMPLC and Procedure Writer, Procedure Writer has
application options. Y ou can setup the options of the Procedure Writer through the options selection from
the setup pull down. Selecting this pull down will show the options dialog (Figure 19).

Setting up a Comm port

Y ou have to tell the Procedure Writer which Comm port you are using to communicate with the OM -LMPLC.
This is done by selecting “Options” from the “ Setup” pull down menu. This selection will show a screen
allowing you to select the Comm port (Figure 19). Select the Comm port from the drop down box and click
ok.
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Automatically Reset Counts when programmed

The Procedure Writer can automatically reset the OM-LMPLC’ s counterswhen it is programmed. To enable
this feature select the “ Automatically reset counters when programmed” in the options dialog. To manually
reset the counters you can use the mode button of the OM -LMPLC or viathe “Edit Current Counts” dialog.

Show Adjustment button in the test dialog

Y ou have the option of showing adjustment buttons in the test dialog. These adjustment buttons allow the
user to adjust timing and manipulate the current step shown on the OM -LMPLC. These are provided asan
option because the manipulations are not recorded into the procedure that is on the PC. Therefore, you may
create an inconsistency between the saved procedure on the PC and the procedure in the OM -LMPLC. This
may be unacceptabl e for organizations that need the documentation features for quality standards.

Procedure Writer options I

‘Eormrm Pt I Coarr 2 :]

v Autamatically ressl counters when programmed
[ Show adpstrment buttans i the test dislog

Figure 19 - Selecting a Comm Port and other Procedure Writer options

TESTING YOUR INPUT AND OUTPUT WIRING

Procedure Writer allows you to test your input and output wiring by manually exercising your outputs. This
is done from the “Test Outputs” screen (Figure 20). Y ou can exercise outputs individualy by clicking on
the output buttons. The Inputs are read from the OM -LMPLC afew times a second and are refreshed on the

display.
You also have the option to manipulate the current step’s timing and change the current step of the OM -

LMPLC. Thisis done by clicking the buttonsin the lower left-hand corner of the test dialog. These buttons
may not appear because they were disabled in the options dial og discussed in the last section.
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Figure 20 - Testing Input and Output wiring screen

DEBUGGING YOUR PROCEDURE

Follow these steps when you have problems with your procedure. These are the source for the most
common errorsin building aOM -LMPLC procedure.

1. Verify output and input wiring using the Test Inputs and Outputs Screen
2. Inspect your procedures Jump type steps and make sure they have correct values

PRINTING YOUR PROCEDURE

The Procedure Writer software allows you to print your procedure. Select “Print...” from the file pull down
menu. A dialog box will be shown allowing you to select the default printer and paper orientation.

DOCUMENTING YOUR PROCEDURE

The Procedure writer can help you document your procedure. From the edit menu, you have three
selections that will transfer procedure information to the Windows clipboard in a tab-separated format.
Then, the information can then be pasted in to your favorite word processor or spreadsheet. For example, in
MS-Word you can paste the procedure, select it, and then convert text to table to turn it into a formatted
table. The selections under the edit menu are the following: Copy Current Countsto the clipboard, copy the
procedure to the clipboard, and copy the wire list to the clipboard.

The“Copy current counts to the clipboard” reads the OM -LMPL C’ s current counts through the serial cable,
attaches them to the custom names and places them on the Clipboard in atab-separated format. Thisfeature
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is very useful if you have counts that exceed the six-digit view on the OM-LMPLC's PLC display. This
method of reading the counts can read counters up to the internal limit of 16,777,216.

SAVING YOUR PROCEDURE

Y ou can save the current procedure by choosing “ Save” from the file pull down menu. If you wish to save
the current procedure to a different name “Choose Save As.”

OPENING YOUR PROCEDURE

Y ou have a few options to opening a previous procedure. The most convenient is to use the Most recent
procedure menu. These are the file names located at the lowest part of the file pull down menu. Other
options are the “Open” selection and the “Open” button on the tool bar.

READING A PROCEDURE FROM THE OM-LMPLC

You can read a procedure from the OM-LMPLC into the PC. To do this, select "Read Program from OM -
LMPLC" from the Run/Test menu. Thiswill bring up the "Read program from OM -LMPLC" dialog (

Figure 21). From this dialog, you can read the program by clicking the get program button. Note that you
must have the OM -LMPL C connected to get the program.

You have the options to read the counter descriptions and the custom displays. You can also have
procedure Writer erase the existing commentsin your procedure.

Y ou can use this feature to update your procedure with the field updates done with the field programmer. To
do this, you can load the original procedure and read the program out of the OM-LMPLC. Since you do not
erase existing comments, your changes will be updated and your comments will remain.

Note: Your custom names for inputs and outputs are not stored in the OM-LMPLC. Therefore, when you
read the program from the OM-LMPL C your custom names for inputs and outputs will not be there. If you

wish to preserve thisinformation you must load the original procedure and then read the program out of the
OM-LMPLC.

Figure 21 - Read the procedure out of the PLC to print it out.
Head program from LabMaster I

[ Frese "ot Progam to load the curent program info
== Pracedursa ke f

- Dtions

V¥ Read Counter Descriptions
V¥ Fead Custam displaus
[ Erase existiig commetts

| Get Progiam
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USING THE PROCEDURE WIZARD

The Procedure Wizard creates a new procedure and then steps you through al of the custom naming
screens. Thisisuseful when you are beginning a procedure or you are hew to writing a procedure.

OM-LMPLC Field Programmer

The OM -LMPLC field programmer allows complete programmability of the PLC without aPC. Thisis
accomplished through simple menus (Figure 23).

Pressing the custom menu key brings up the main menu display (Figure 22). From this display, you can
select what command you want to perform. The following subsections describe what each menu does.

STEP TINME CMVD ouT | CNT

Figure22 - TheMain Toolbar for the field programmer isaccessed through the CST button

STEP
Selecting step will allow you to change the currently displayed step of the OM-LMPLC. You may select a
step from 1 to 96.

TIME
This selection alows you to adjust the time of atime type step.

CMD
Selecting thiswill let you change the current command for that particul ar step.

out
This command allows you to change the state of each individual output.

CNT
This command lets you adjust the value of any of the counters.
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FYVETTFY

OUTPRITE

Figure 23 - The OM-LMPL C field programmer allows programming without the PC

DOWNLOADING THE OM-LMPLC FIELD PROGRAMMER SOFTWARE INTO THE
CALCULATOR

Overview

If you purchased the field programmer from the Omega the software should be already installed. This
software will remain in the calculator forever aslong as the batteries are replaced when required. However, in
the case of battery failure or the case where the calculator resets its memory (very rare) you may need to
download the software yourself.

Thistutorial shows step-by-step how to move the software from the PC to your calculator. If you have
difficulty or are uncomfortable with this procedure, you may send your calculator to Omega for
reprogramming. Thisis available for asmall fee to cover shipping and handling. Please contact Omegato
obtain an RMA (return material authorization) number prior to shipment.

Steps

1. Locatethefilethat containsthe field programmer software. Thisfileiscalled: "LMSTUF.txt". Y ou can
find thisfile on the disk that came with the calculator.

2. Connect the serial cable that came with the field programmer to the serial port on your PC. Connect the

other end to the HP-48G calculator. The cable is multi-sectioned. Thefirst section is the one that you

normally connect to the PLC. The second section is an adapter from the OM -LMPL C's connector and

the PC's connector.

Power on the calculator.

Select the 1/0 menu by hitting the green right arrow on the calculator and then hitting the One key.

Select "Transfer” from the menu.

From the "Transfer" setup select all of the following options: 1) Port: Wire, 2) Type: Kermit, 3) Name:

blank, 4)fmt: ASCII, 5)XLAT: New1, 6)chk: 3, 7)Baud: 9600, 8) Parity: None 9) ovrw: checked.

o 0k w
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7.  Now, start the Hyper-terminal program that comes with Windows95/NT.

8. Select the option to connect directly to the Comm port the calculator is connected to.

9. Then, select al of the following communications options. 1) Bits per second: 9600, 2) Data bits: 8, 3)
Parity: None, 4) Stop hits: 1, and 5) Flow control: none.

10. From the transfer pull down menu select "send file"

11. Inthe"sendfile" dialog press browse to select the file you located in step 1. Set the protocol to
"Kermit". Click the send button and immediately hit the receive button on the HP calcul ator.

12. Thefile should betransferring. The progress should show up in the monitor.

13. After completion, change the baud rate of the calculator to 1200.

14. Now you must go to the directory with the OM-LMPL C code. Do this by pressingthe var button. In the
graphic display, you should see"LMST". Move to that directory by pressing its button. Now select the
OM-LMPLC custom menu by pressing "CST"

15. You are complete.

Advanced programming techniques

The OM-LMPLC command set, although simple, can be used to write very powerful logic. The command set
islogically complete meaning that any logic function can be assembled from its commands.

Say we wish to salt spray when switch Lison or if switch 2 is off. This could be represented by the Boolean
expression A or not B. Basically; we use jump steps to perform different logical combinations. Our
proceeding wire list should help you in understanding the following examples.

The first example, Example 10, implements our desired procedure. First, it determinesif switch 1Lison. If so, it
jumps to the step which performs the salt spray. Otherwise, the OM-LMPLC proceedsto step 2. In step 2 it
determines if switch 2 is off. If so, it jumps to the step which performs the salt spray. If the switch is not off,
it proceeds to the next step. This procedure effectively achieves our goal of having salt sprayed when
switch 1isonor if switch 2 isoff.

Example 10 - Creating Or logic with multiplejump steps

WireList
Outputs Inputs Counters
1 Spray Salt Sw1ON Count 1
2 Sw2 ON Count 2
Procedure
Step no Step Command Value 1 2 3 45 6 7 8 Comments
1 Jumpifinputsareon Step 4 Y NN N N N N N IsSW10n?Yes, spray salt
2 Jumpif inputs are off Step 4 N Y N NNNN N IsSW2O0Off?Yes, spray salt
3 Jump to another step Step 1 N NN NN N N N Keepchecking
4 Turn outputs on/off 00:00:0500 Y N N N N N N N Spray Saltfor 5 seconds
5 Jump to another step Step 1 N NN NNNNN

Suppose we only wanted salt spray when both sw1 was on and sw2 was off. This could be represented by
the Boolean expression A and not B. To achieve this, we only run step 2 when swl ison. So, if we change
step 1 to a“Jump if inputs Off” and change its step number to skip step 2 if there is a condition of sw1 off
(as shown in Example 11).
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Now, when step 1 is encountered it will only check if switch 2 is off (step 2) if switch 1ison. Otherwiseit will
skip checking switch 2 and proceed to step 3. If switch 1 happened to be on, the OM-LMPLC would not
jump and would proceed to step 2. Then, if switch 2 was off the OM-LMPLC would perform a salt spray.

This new procedure effectively achieves our goal of having salt sprayed when switch 1 isonand if switch 2
is off.

Example 11 - Implementing AND logic with multiple jump steps

New Procedure

Stepno Step Command Value 1 2 3 45 6 7 8 Comments
1 Jumpif inputs are off Step 3 Y NN NNN N N IsSW1O0ff?No, check sw2
2 Jumpif inputs are off Step 4 NY NNNNN N IsSW2Off?Yes, spray salt
3 Jump to another step Step 1 N N N NNN N N Keepchecking
4 Turn outputs on/off 00:00:05.00 Y NNNNN N N Spray Satfor 5 seconds
5 Jump to another step Step 1 N NNNNNNN

To further our discussion, say we wished to have swl and sw3 on and sw2 off we could be achieve this by
selecting sw3 in step number 1. Thiswould achieve the Boolean formula (A and C) and (not B).

See Omega’ s application notes for other useful programming techniques.

Integrating the OM-LMPLC in a Data Acquisition System

The OM-LMPLC’'s communications port is designed so that the OM -LMPLC can be used in adata
acquisition as adedicated 1/0O controller. Through the communications port you can change outputs, read
counters, read inputs, pause atest, un-pause atest, load a procedure, and read the device status.

The OM-LMPLC isuseful in this capacity because it can perform cycling independent of the PC. Thiswould

free the PC to perform other tasks. Such as collect data, monitor error levels, real-time display, or user
interface. Contact Omega’ sfor the latest utilities for using the OM -LMPLC in thisfashion.
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Section IV - Principles of Operation

Introduction

Understanding how the OM-LMPLC works internally will help you better determine its strengths and
weaknesses.

Step cycles

The OM-LMPLC performs a sequence of steps. Some require a fixed amount of time or no time. There are
also cases when a procedure logic error occurs where a step would take an infinite amount of time. For
example, step 1: jump to step 1 would take an infinite amount of time. Each step cycle lasts 250 ms.

Output steps last a finite amount of time if not set to zero. Wait type steps last either as long as the time out
or no time if input are activated when the step is encountered. Each output step will last exactly aslong as
you tell it to in the procedure writer. The remaining steps do not require any time.

It is important to understand what “No time required” means. This means that the OM-LMPLC will
immediately perform this command when it is encountered and move to the next step without ending a step
cycle. The OM-LMPLC can perform ten “non-time” steps per step cycle without affecting your output
timing. Thisisbest explained in the following examples.

Procedure Example A

Step 1: Turn Outputs On/Off 00:00:00.50
Step 2: Turn Outputs On/Off 00:00:00.50
Step 3: Increase Counter(s)

Step 4: Jump to step 1

The previous code will increment the counter once a second with perfect timing. This is because steps 3
and 4 do not require any time and they are implemented immediately when encountered. So, after the time
for step 2 has exhausted, the OM -L M PL C implements the next two steps immediately and proceedsto step
one. The OM -LMPL C implements these steps very quickly with respect to the 250 ms cycle time. So, steps 3
and 4 actually occur early in thetime used by step 1.

Procedure Example B
Step 1: Jump if Inputs ON step 3
Step 2: Jump to step 1
Step 3: do something

The previous code example still works but it simply runs ten iterations of this loop every 250 mS. Thisis
because of the ten non-time step limit per step cycle.
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Solid State Relays

Solid state relays were chosen because of their superior lifetime characteristOmega. In durability testing,
solid-state relays are superior because of their non-mechanical nature. Please see our references section for
information on where you can learn more about solid state relays.

Please keep in mind that the relays in the OM-LMPLC can easily drive the coils of electromechanical AC or
DC relays, if these are more appropriate for your application.
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Section V - Maintenance

Introduction

The OM-LMPLC was designed to be Maintenance free. Internally, the OM-LMPLC has a self-resetting fuse
protecting itsinternal circuitry. So, besides output failure, thereis no need to open the OM -LMPLC’s case.

Output failure

If you experience output failure, the OM-LMPLC's Solid State relays are easily replaced. Each relay is
individually sockected for easy replacement. See the “Replaceable parts section in the appendices for more
information on the solid-state relays.

To replace a Solid State Relay:

Remove power from the OM-LMPLC

Remove Input and output connectors

Remove the eight retainer screws on the back panel

Remove the affected relay from its socket. Therelays start from the left side at one and continue to the
right.

Insert the new relay.

Follow steps 1 through 3 in reverse order to reassemble the OM -LMPLC.

EN I o

ISP

Troubleshooting

Use the follow table to assist you in your trouble shooting.

Table2 - OM-LMPLC Trouble shooting

Problem Possible Solutions

OM-LMPLC Outputswill not turn on 1. Check the state of the output enable button. It should be
“pressed in” in order for the outputs to function

OM-LMPL C will not communicatewith | 1. Comm port isnot configured properly. Try adifferent Comm
the Procedure Writer software port. Make sure no other devices, such as modems or mice are
conflicting with the Procedure Writer Comm port setting.

2. Cableis not connected.

OM-LMPLC outputswill turn on but 1. Make sure your are not using AC SSR relayswith aDC load.
not off

When | return to program mode, the 1. Thisisthe normal operation of the PLC. To disconnect
outputsthat were on remain on. outputs, use the output enable button.

Page 42 of 47




OM-LMPLC - User’'s Documentation - Omega

Section VI - Support

Introduction

Omega’s prides itself in the ability to provide outstanding support of its products. This section tells you
how to contact Omega’ s when you have problems with the OM -LMPL C that you cannot solve yourself.

Internet Web Site

Y ou can get programming exampl es, application notes, and software upgrades from our Web Site.

http://dasieee.com
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Appendices

Specifications
Typicd for 25 C, unless noted.

Power Requirements

Operating temperature

Relative Humidity

Time base accuracy

Number of Outputs

Number of Inputs

Input type

Input voltage range

Minimum Input Turn Current
Minimum Input Pulse Width
Step timeresolution

Maximum Number of steps per 250ms Step Time
Maximum number of steps

Max step time ( change outputs)
Internal Circuit protection
Counter Maximums

L oop count Maximums
Concurrent Loop Counts
Approximate Dimensions (LxWxDepth)
Panel Cutout Dimensions (LxW)
Output Connector

Input Connector

Output Specifications

9-15VDC @ 170mA maximum
0C-50C (32-122F)

5% to 90% Non-condensing

+/- 3.0 sec /day

8

8

Opto-isolated pardld LED

4v - 36V (DC)

Contact Omega's

250 mS

0.25 Seconds

10

96

41.6 Days

Auto-reset fuse

999,999 Vigble, 16,777,216 kept interndly
999,999

2

7.2x3.6x6.5 inches

7.25x3.625 inches

10 Positions - 1 common per 4 outputs
9 Positions - 1 Common per 8 inputs

AC Outputs - Crydom part number AO241 SPST-NO miniature SIP Solid State Relays

Line Voltage Range (VAC)
24-120

02-10

Load Current Range A RMS

Surge Current 1-Cycle (A peak)
10

DC Outputs - Crydom part number DOO061A SPST-NO miniature SIP solid state relay with bipolar transistor

output

Line Voltage Range (Vdc) Load Current Range (Adc) Surge Current, 1 sec (A peak)

3-60 0.02-10
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Serial Cable wiring

Thefollowing isthe wiring diagram for the serial connector on the OM-LMPLC. For the part number of this
connector, see the replacement parts section in the appendices.

3 Pin female

quick 9 Pin D-sub
disconnect female
1 3
To OM-
2 5
LMPLC S > To PC

Pin lis closest to the dot
and then numbered
clockwise looking from the
connector side

Figure 24 - Serial cablewiring

RS232 protocol summary

Please contact Omega’ s for the latest information on RS232 programming and the OM -LMPLC.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a period of 13 months from
date of purchase. OMEGA Warranty adds an additional one (1) month grace period to the normal one (1) year product warranty to cover
handling and shipping time. This ensures that OMEGA’s customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service Department will issue an
Authorized Return (AR) number immediately upon phone or written request. Upon examination by OMEGA, if the unit is found to be
defective, it will be repaired or replaced at no charge. OMEGA’'s WARRANTY does not apply to defects resulting from any action of the
purchaser, including but not limited to mishandling, improper interfacing, operation outside of design limits, improper repair, or
unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence of having
been damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification; misapplication; misuse
or other operating conditions outside of OMEGA’s control. Components which wear are not warranted, including but not limited to
contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither assumes responsibility for any
omissions or errors nor assumes liability for any damages that result from the use of its products in accordance with information
provided by OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be as specified and free of
defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT
THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total
liability of OMEGA with respect to this order, whether based on contract, warranty, negligence, indemnification, strict liability or otherwise,
shall not exceed the purchase price of the component upon which liability is based. In no event shall OMEGA be liable for consequential,
incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic Component” under 10
CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical applications or used on humans. Should any
Product(s) be used in or with any nuclear installation or activity, medical application, used on humans, or misused in any way, OMEGA
assumes no responsibility as set forth in our basic WARRANTY / DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS 7/ INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE RETURNING ANY PRODUCT(S)
TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN
ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return package and on
any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in transit.

FOR WARRANTY RETURNS,
please have the following information available BEFORE contacting
OMEGA:

1. Purchase Order number under which
the product was PURCHASED,

2. Model and serial number of the
product under warranty, and

3. Repair instructions and/or specific
problems relative to the product.

FOR NON-WARRANTY REPAIRS, consult OMEGA for current repair charges.
Have the following information available BEFORE contacting OMEGA:
1. Purchase Order number to cover the
COST of the repair,
2. Model and serial number of the product, and

3. Repair instructions and/or specific problems
relative to the product.
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Procedure Writer - License Agreement

Y ou must agree to the following agreement before using the Procedure Writer programming software.

If you find an exception with the terms of this agreement, you must return the diskette package unopened
promptly to the dealer from which it was purchased for arefund.

Omega’'s Program License Agreement

LICENSE

This software and the user’s documentation are protected by both United States Copyright Law and
International Treaty Provisions. Therefore, you must treat the software just like a book with the following
exception. OMEGA allows you to make backup copies of the software for the sole purpose of backing up
your software and protecting your investment in the software from loss.

By saying, “Just like abook”, OMEGA means, for example, that this software may be used by any nurmber of
people and may be freely moved from one computer to another. Just like a book that it can not be read by
two different people in two different places at the sametime. Otherwise, the copyright will be violated.

WARRANTY

OMEGA warrants the diskette(s) on which this software is recorded to be free from physical defects and
faulty workmanship for a period of 1 year from the date of purchase. If a defect in the diskette(s) should
occur during this period, OMEGA will replace the defective diskette(s) without charge.

All other warranties, whether expressed or implied, including the implied warranties of merchantability or
fitness for aparticular purpose, are hereby disclaimed.

It is understood that it is the nature of evolving programming and the development of software that
occasional “bugs,” errors, and/or other malfunctions of programs may be generated. It is understood that
OMEGA, its directors, and all the employees of OMEGA shall not be held liable for any claim arising from
the use, interpretation of losses of whatever nature which may arise from OMEGA software or other
materials. If you are not willing to agree to these terms, return this package unopened.
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