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OM613 Operator
Panel

The OM613 Operator Panel is a low
cost/high performance man/machine
interface with a broad range of operator input
and display capabilities. The panel includes
four field points which can be used for either
setpoint entry or data display, four
pushbuttons and two large indicator lamps.

The four digit numeric LED display is
associated with four field points. The user
can select which field point to project on the
display by use of the SELECT button. The
LEDs adjacent to the user defined field point
labels highlight which field point is active.
Once selected, the display will either show
the related data or project the current setpoint
value.

use of the arrow keys to move the value up or
down. Once set, the value is saved into non-
volatile memory. It is permanently stored,
whether power remains on or not, until the
next time it is changed by the operator.

Lamps and buttons can be custom labeled
by the user with plastic inserts. The inserts
can be custom legended with text and/or
graphics, and slip into a protective pocket
behind the faceplate.

The OM613 Oper,
Optimation’s OptilVlate® series. Each
OptiMate module is designed to connect to a
microprocessor or most PLC’s with a single
cable connection. OptiMate panels can be
used individually, or together with any
combination of other OptiMate panels.

When used with a microprocessor system,
simple communications over ¢ither an RS232
or RS422 communications cable allows the
microprocessor to directly control the lights
and numeric display as well as read numeric
data entry and pushbutton status.

When used with a PLC, operation is
transparent to the user. Panel functions tie
directly into your PLC ladder logic program.
The OM613 takes care of the rest.

Setpoint adjusment can be performed by Applications

Machine control

Process control

Security systems

HVAC

Plant monitoring/control
PLC applications
Microprocessor applications

r Terminal is part of Features

Setpoints or display points
Four digit numeric display
Two large LED light bars
Four tactile snap membrane
function buttons

Buttons independently
configurable for momentary or
alternate action operation
PLC compatible
RS232/RS422
communications

o Stand alone operation capable
¢ Multipanel operation capable

Optimation
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OptiMqte Series

Configuration Options

PLC Stand Alone

OptiMate panels plug directly into most
PLCs. A cable connection allows you to
interface and control the OptiMate panel
via PLC data registers and ladder logic.

The OM613 operator panel uses a bank
of PLC registers. Complete operator
interface is performed with 8 PLC
registers for data entry and display,
function key interface and indicator light
control. The OM613 continuously
accesses these PLC registers and and
performs operations under ladder logic
control on a real time basis.

PLCs are slave devices on their standard
communications ports. This means that a
panel attached to the standard port must
control the transfer of information by
reading and writing the PLC registers.
OptiMate panels will perform this
communications for most major PLC
protocols. Configuration for particular
PLC protocols and interconnect cabling is
covered in the following pages.

Optimation
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PLC Multi Panels

Larger systems involving operator
panels can be successfully addressed
using OptiMate panels. These
applications utilize the OM9001
Communications Master to transfer data
between the PLC and the individual
OptiMate panels. OptiMate panels canbe
located together to form custom panels or
they can be distributed anywhere within
4000 feet.

The OM9001 Communications Master
provides a transparent interface between
the PLC and a group of OptiMate
modules. The communication interface
between panels requires only four wires.

System configuration is simple via an
interactive configuration program that
runs on any IBM PC compatible
computer.

This modular approach to custom

applications provides a nearly limitless
number of possibilities.

(256)883-3050

home page: optimate.com

Microprocessor Based
Systems

OptiMate panels can interface directly
to most computers or microcontrollers.
The panels communicate over either
RS422 or RS232 serial communications.
All that is required to interface OptiMate
panels is a serial port. The OptiMate Hex
protocol, detailed in this document,
allows the user to directly control panel
operation and retrieve operator inputs.

Since each panel has its own unique
address, up to 31 panels can be interfaced
on one communications cable.

In a microprocessor based system, the
host microprocessor is the system master.
The OptiMate panels are slave devices
that respond to commands from the host.
In the case of the OM®613, these
commands are messages for data display,
lamp control, setpoint retrieval and
function button status.

Communications over RS422 allows
placement of panels anywhere within a
4000 foot cable distance. Panels can be
grouped together to form a panel. Panels
can be grouped in several clusters all on
the same communications cable.
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Intelligent Peripherals for Control

Use with a PLC

Register MSB LSB
X L2FL1F|  |B4FB3FB2FBIF  |L2|L1 B4|B3|B2|B1| Indicator Light/LED On/Off/Flash
X+1 B4|B3|B2|B1| Button On /Off Status
X+2 Field Point 1 data cell
X+3 L FieTId Poipt 2‘dat‘a qell ‘
X+4 L Figld Point 3‘dat‘a qell ‘
X+5 .. Field Point 4 data cell
X+6 Field Point force data cell
x+7 el [FrarrafrFr] | | [F1|F2|F3[B4|B3|B2/B1] Force Commands

Register Bit Association

Register Definition > FP1-FP4 - Used to iden-

Memory Mapping

Memory mapping is a technique that “maps” the
memory of an OptiMate panel into the registers of
the programmable controller. By knowing where
the data of the specific OptiMate panel is mapped,
this data can be moved, changed or monitored
using ladder logic.

The term PLC register is used for the area of
memory within the programmable controller used
for data exchange with the OM613. PLC registers
are sometimes know as data registers or internal
registers.

MSB LSB

116]15/14[13]12[11]10] 9 [8 [ 7[6 [5 |4 [3 [2] 1

PLC Register

The OM613 Terminal Panel uses a bank of 8
contiguous PLC registers. The register set
definition is shown in the table below.

OMG13 Panel PLC Register
Map
PLC Register Function
Register
X (first Lamp and inset LED control
register of
bank)
X+1 Function button status
X+2 Field point 1 data cell
X+3 Field point 2 data cell
X+4 Field point 3 data cell
X+5 Field point 4 data cell
X+6 Field point force data cell
X+7 Force control

Optimation

Optimal Automation for Industey

The following describes the

function of the registers shown in the
table.

Register X - Control outputs
for the 2 indicator lamps and,
it LED separation is selected,
the inset LEDs in the momen-
tary pushbuttons.
Register X+1 - Button status
for the four function buttons.
Register X+2 - Field point 1
data (either setpoint input or
display output, as configured)
Register X+3 - Field point 2
data.
Register X+4 - Field point 3
data.
Register X+5 - Field point 4
data
Register X+6 - Force data.
Value to force setpoint equal
to when force operation is ini-
tiated by the PLC program.
Register X+7 - Force control.
This register controls the forc-
ing of setpoints or button
state. The most significant
bits of this register control set-
point force. The least signifi-
cant control pushbutton force.
> FSP - When active, the
Field point force data
(X+6) will be forced into
the field points sct to be
forced (FP1-FP4). Once
the force operation takes
place, the OM613 will
automatically clear FSP.

(256)883-3050
home page: optimate.com

tify which setpoints must
be forced.

> F1 - When set, all alter-

nate action buttons B1-
B4 will be forced to the
state (on or off) selected
in the low 4 bits (B1-B4)
of this register. Once the
force operation takes
place, the OM613 will
automatically clear F1.
F2 - When set, all alter-
nate action buttons
matching the bits set in
B1-B4 of this register
will be forced on. Once
the force operation takes
place, the OM613 will
automatically clear F2.
F3 - When set, all alter-
nate action buttons
matching the bits set in
B1-B4 of this register
will be forced off. Once
the force operation takes
place, the OM613 will
automatically clear F3.
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Operational Overview

Reading a Setpoint

Setpoint data is continuously and transparently written to the
associated PLC register. To access and use the setpoint data,
simply reference the relavent PLC register (X+2 through X+5) in
your PLC program.

Writing a Display Point

Writing a display value simply requires writing data into the
associated PLC register. The OM613 will automatically retrieve
and display the data.

Forcing a Setpoint

There are times when it is necessary for the PLC program to
initialize or override a setpoint. The capability to do so is
provided as the Force Setpoint function.

To force a setpoint to a given value, the value should be placed
in register X+6. Next the bit(s) corresponding to the setpoint(s)
to be forced and the FSP bit must be set. When the OM613 panel
has forced the setpoint to the required value, itwill clear register
X+7.

Reading Pushbutton Status

Once the panel is configured and connected to the PLC,
reading a button’s status simply entails reading the appropriate
register bit. Intypical applications, a pushbutton appears in PLC
ladder logic as a contact. The register bit association is shown in
the table on the previous page. The OptiMate panel will
automatically place status into this register. A 1 (or contact
closed) indicates active or “on” condition.

Turning on a Lamp

When configured for PLC operation, turning ona lamp simply
requires the writing of a 1 to the appropriate register bit. With
most PLCs this is accomplished by activating a coil in the PLCs
ladder logic. The OptiMate panel will automatically retrieve the
register data and light any lamps whose bits are set.

A lamp must be turned on in order for the flash control bits to
have any effect.

Optimation
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OptiMqte Series

Flashing an Inset LED

As shown in the table, the second register will initiate lamp
flash. To flash a lamp, the lamp must be on and lamp flash bit
must be set.

Lamp flash is approximately .5 seconds on and .25 seconds
off.

Turning on the Inset Indicator Light

In most cases, the LED inset in each button simply provides a
visual indication of the status of the button. However, if a
module is configured for LED separation mode, a momentary
button’s indicator light can be set directly from the PLC. InLED
separation mode, turning on a lamp simply requires the writing of
a 1 to the appropriate register bit. The register bit association is
shown inthe table onthe previous page. The OptiMate panel will
automatically retrieve the register data and light any lamps
whose bits are set.

LED separation is available only for momentary pushbuttons.

Flashing an Inset LED

As shown in the table, the fourth register will initiate inset
LED flash. To flash an LED, the LED must be onand LED flash
bit mustbe set. Innormal mode, LED “on” status simply reflects
pushbutton status. In LED separation mode, LED “on” status is
set directly via PLC register bits.

Lamp flash is approximately .5 seconds on and .25 seconds
off.
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Button Force Commands

If the OM613 panel is configured for force capability, the PLC
can directly control button status when desired. This may be
desirable for initialization purposes.

The force capability also may prove useful for functions
initiated from the panel pushbuttons. For example, consider a
situation where an operator initiates a control process by pressing
an alternate action panel button. The button status and indicator
light would stay on and lighted to indicate that the function is still
in process. At the end of the process, the PLC program could
force the button status off.

There are three types of force functions available. These are
described below.

Force Description
function

F1 (Force When the F1 bit is set, all buttons will be
buttons forced to the status set in the force
status) register (X+7) bits B1-B4. Once these
buttons are forced to the status set, the
OMG613 will automatically clear register
X+7.

F2 (Force When the F2 bit is set, all buttons
buttons on) |matching the bits set in the force register
(X+7) will be forced on. Once these
buttons are forced on, the OM613 will
automatically clear register X+7.

F3 (Clear When the F3 bit is set, all buttons
buttons) matching the bits set in the force register
(X+7) will be forced off. Once these
buttons are forced off, the OM613 will
automatically clear register X+7.

Force obviously applies only to alternate action pushbuttons.

Optimation (256)883-3050
Opfimal Aulomation for Industry home page: optimate.com
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Intelligent Periherals for Control OptiMqte Series

Examples of Use with a PLCDIrect pic

. With the rung shown placed into the PLC program, the
Reg ister Usage button status and lamp control bits will be control relays. The
The OP-WINEDIT Configuration Editor allows you to  register association is shown in the figure below.

configure a module to use a block ?f registers at a starting value
that you define. Fora PLC DIF@CT 105,205, 350 or 405 PLC the
recommended memory to use is the general purpose data words — Register
starting at V2000 and V4000. For the 305 family, the  v46% |16/15/14/13/12/11/10| 9| 8/ 7| 6]5]4) 8|21 |Lamp Conerol
recommended memory is the registers beginning at R400. Any V4601 |16]15/14(13/12]|11{10| 9| 8] 7| 6| 5| 4] 3|2 1 |BustonScarus
block of registers within the data word range can be used. . . . -

The middle 5 PLC registers (X+2 thru X+6) in the block used This will result in the following control relay association for
by the OM613 panel are used for numeric information. As such ~ the lamp control and button registers.
they are ideally suited for the general purpose data registers

151413121110 9 8 7 6 5 4 3 2 1 0 b
MSB LSB

(V2000 and V4000 area for the 105/205/350/405 and R400 range | PO £g151e] j t
forthe 305). The first two and last registers use individual bits for relay relay
control and status. These registers are better suited for the control
relay register range of memory. The solution to this minor conflict ~ |B1 Co B1 C20
is to define the base register address in general purpose data |B2 C1 B2 C21
register memory and place a rung inyour PLC programto copy the B3 C2 B3 Cc22
first and last registers to/from control relay registers. B4 C3 B4 C23
The following table lists the control relay register addresses for | L1 C5
the various PLC Direct PLCs. L2 C6
PLC Direct CPU Control Relay Register address g;; 81?
range B3F C12
B4F C13
DL130 V40600-V40617 L1F C15
DL230 V40600-V40617 L2F C16
DL240 V40600-V40617
DL250 V40600-V40617
DL330 R0O16-R037
DL330P R016-R017 and R020-R027
DL340 R016-R037 and R100-R106
DL350 V40600-V40617
DL430 V40600-V40635
DL440 V40600-V40677
DL450 VV40600-V40777
The examples on the following pages use an OM613 connected SP1 D
to a PLC Direct 105/205/405 series PLC. The OM613 is | |
configured for a base address of V2000. The program rung on I V2001
the right should be placed in the program to copy the status butfon stafus
register to V40600 and copy from V40601 to the control our
register. V40601
LD
V40600 lamp & insef
LED confrol
our
V2000
Optimqtion (256)883-3050 OM613 page-6
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Intelligent Peripherals for Control

Operations with Lights & Buttons

Turning on a Lamp

Turning on a lamp in the OM613 simply requires activating its
associated control relay coil. In the figure below, lamp 2 will be
turned on whenever input X1 is active (energizing C6).

Flashing a Lamp

To flash a lamp, you simply need to both turn it on and set the
associated flash bit. The example below shows a
105/205/350/405 program used to flash lamp 2 whenever X5 is
energized.

(C6) turn lamp 2 on

0ptiMqt¢ Series

Flashing an Inset LED

To flashan inset LED, you simply need to both turn it on and set
the associated flash bit. If the panel is not set up for LED
separation, status is simply the button state. For momentary
buttons with LED separation enabled, the on/off state is controlled
by the PLC as shown in the previous example. For alternate action
buttons, on/off state is always the button state.

The example below shows a 105/205/350/405 program used to
set the LED inset in momentary button 3 to flash whenever X5 is

‘ I I (C2) button 3 LED on

——(C12) butfon 3 LED flash

energized. If the panel hasbeen configured withbutton 3 being an
alternate action button, the LED will operate as shown in the
example and table below.

‘ X5 bufton 3
I I (c6)turn lamp 2 on ‘ X5 LED flash
‘ | (€12)
|
—(C16) lamp 2 flash
Button State X5 State LED operation
Using a Function Button Inactive de-energized |Off
Inactive energized Off
The four function buttons will appear as control relay coils in =~ | Active de-energized On solid
your program (assuming the register copy rung described | active energized Flashing
previously is in your program). The following example turns on
output Y1 when button B2 is active.
button 2
‘ C21
| | C Y1>
‘ | \ourt
Lighting an Inset LED
In LED separation mode, the LEDs in the corner of each
momentary pushbutton may be directly controlled by the PLC
program. The following example shows a segment of a
105/205/350/405 program that will light button 4’s inset LED
whenever input X7 is energized. In order for this to work, the
panel must be configured for LED separation and button 4 must
be a momentary pushbutton.
buffon 3
‘ X7 inset LED
|| ‘
‘ | (c3)
Optimqtion (256)883-3050 OM613 page-7
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Intelligent Periherals for Control OptiMqte Series

Setpoint & Display Operations

Displaying Numeric Data
Displaying numeric data in one of the

4 field points is a very simple process.
During the initial configuration, make

sure you define the point as a display load value
point, not a setpoint. When this is done, X5 from V2106
the PLC program must simply put data to D

be displayed into the register associated V2106
with the display data field.

The figure below illustrates a numeric & put it info
display application with a PLC Direct display point 2
105,205,350 or 405 series PLC. In this
application, the OM613 is configured for OuT
a base address of 2000 and field point 2 V2003

for display. A value, held in V2106 must
be displayed infield point 2 as long as X1

is active. The example shows the value Register MSB o
transferred from V2106 to V2003, Tt will §+1 L2F'-1F\\ BaFBaFB2RBIF  |L2|L1 z :g :; :: ;d;imébi;/;::morvoﬁfmm
be displayed as field point 2. x42 T Field Point 1 data ool

x+3| "V Field Point 2 data cell _

X+4 Field Point 3 data cell

X+5 Field Point 4 data cell

X+6 Field Point force data cell

x+7 sl FrdrpaFp2rP| | | [F1[F2|F3|B4|B3|B2|B1| Force Commands

Reading a Setpoint

The following example uses an

OMO13 at base address 2000. Field

point 1 has been configured as a C71

setpoint. In the example program, field 4{ 0 vooo2 | sefooint 1
point 1 is a High Limit setpoint. The

program shown checks a value, held in CcMP compare fo
V4065 against the setpoint whenever Va0ss | value in V4065
C71 is active. If the value exceeds the 60 If V4065 Is greater
setpoint, Y10 will be turned on. ——(v10) than setooint 1

acfivate Y10

Register M\&

S| LsB
X |2 1F]  [perafparpir] [L2[L1] [B4]B3[B2[B1| Indicator Light/LED On/Ofi/Flash
%t [ | [N || || | | [B4B3sz]et muson on/omsans
X+2 \/ Field Point 1 data cell
X+3 Field Point 2 data cell
X+4 Field Point 3 data cell
X+5 Field Point 4 data cell
X+6 Field Point force data cell
X+7 rse]  FraprarrzfP] | | [F1[F2]F3|B4|B3|B2[B1| Force Commands

Optimation (256)883-3050 OM613 page-8
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Intelligent Peripherals for Control

Using Force Functions

The OMO613 gives you the ability to force alternate buttons to a
given state and force setpoints to a given value. This capability
may or may not be used on a given application. There are
applications when it is desirable to have the PLC program
automatically set or clear a button based on operational state.
There are also cases when forcing a setpoint to a predetermined
value is useful. Obviously, this capability should be used
carefully.

The last two registers in the register bank are associated with
force operations. Their use is detailed below.

Forcing Button Status

One of the more advanced capabilities of the OM613 panel is
the ability to force button state from the PLC program. This may
be desirable, for example, if an alternate action is used to start a
function process. When it is pushed and while the function is
active, the button will remain on. You may want the PLC program
to clear the button at the end of the function process.

Another example is one of a system that has individual enable
or on/off (alternate action) buttons for several different device.
You may also have other buttons (probably momentary) that
enable a group of these same devices. You may want your
program to force on the device enable buttons when the group
enable button is pressed.

There are many other cases where button force capability can
be useful in a system.

There are three types of force functions available for the
OM613 panel - force status, force on and force off. All three
functions require moving appropriate data into the PLC registers
defined as Force Data & Commands (see the table described in
“Use with a PLC”).

Note : Force only applies to Alternate Action pushbut-
tons

Force Button Status

This function is used to set the state (on or off) of every alternate
action pushbutton in the panel. To use the “Force Button Status”
function, simply set the F1 bit to 1 and all buttons that you want to
be on to 1, while leaving all other bits off. The example on the
right shows buttons 1 and 4 being forced on and the other two
buttons forced off when C62 is active.

Notice that C62 is used as a set/reset type relay. The force
should be written to the force register once. The OM613 will
automatically clear this register when the force is complete. This
will normally happen very quickly (less than a second). The fact
that the OMO613 clears the force control register when the
operation is done can be used by the PLC program to verify
operation. However, this is generally not necessary.

G o
N K45 sef F1,B1 & B3
in force command
our register
V2007
clear C62 so

C62
—(rsT >

rung only
executes once

Optimation
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Force Button(s) On

This function is used to turn individual button(s) on without
affecting the state of any other buttons. To use the “Force
Buttons On” function, set the F2 bit to 1 and all buttons that you
want to turn on to 1. Any buttons associated with bits that are
left at “0° will not be affected. The following example shows
buttons 1 and 2 being forced on when C62 is active.

(256)883-3050
home page: optimate.com

¢
! K23 set F2 and B1 & B2
ouT in fgrce command
regisfer
V2007
C62 clear C62 so rung
( RST only executes once
Clear Button(s)

This function is used to selectively turn individual button(s)
off without affecting the state of any other buttons. To use the
“Clear Buttons” function, sct the F3 bit to 1 and all buttons that
you want to turn off to 1. Any buttons associated with bits that
are left as ‘0 will not be affected. The example on the right
shows button 4 being cleared when C62 is active.

G o
K14 set F3 and B3
in force command
our register
V2007
clear C62 so rung

C62
< RST

only execufes once

OM613 page-9
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Forcing Setpoints

The OM613 gives you the capability to force a setpoint to a
value from the PLC.

To force a setpoint to a value, the value should be placed in
register X+6. Next the force setpoint bit FSP and the bit(s)
corresponding to the setpoint(s) to force to this value must be set
in the force control register (X+7). When the OM613 completes
the force operation, it will clear the force control register.

The following example shows setpoint 4 being forced to 4321
when C75 is active.

Notice that C75 is used as a set/reset type relay. The force
command should be written to the force register once. The
OM613 will automatically clear this register when the force is
complete. This will normally happen very quickly (less than a
second). The fact that the OM613 clears the force control register
when the operation is done can be used by the PLC program to
verify operation. However, this is generally not necessary.

T
] K4321 | put value 4321
info force data
our cell (V2007)
V2006
LD
KAOOO | set FSP and FP4
5 to set field point 4
Ut to the force value
V2007
<C75 clear C75 so rung
RST only executes once

Optimation (256)883-3050
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Examples of Use with an Allen Bradiey PLC

Interfacing to A/B Memory

OptiMate modules interface to Allen Bradley SLC 5/03, SLC
5/04 and Micrologix PLCs via integer file type N. The 5/03 and
5/04 have file type N7 as standard. Other “N” type files can be
created. The Micrologix has a fixed file type N7. Please referto
Allen Bradley documentaion for information on setting up and
using “N” type files.

All of the examples that follow assume that the OM613
module has been configured, through the OptiMate
Configuration Editor, for a file number 7 and base register
address 0. With this configuration, the lamp control and button
status registers will be at N7:0 and N7:1 respectively. The
following is a table relating lamp control and button status
register bits to their N7 locations.

eg ed

bit location bit location
B1 N7:0/0 B1 N7:1/0
B2 N7:0/1 B2 N7:1/1
B3 N7:0/2 B3 N7:1/2
B4 N7:0/3 B4 N7:1/3
L1 N7:0/5
L2 N7:0/6
B1F N7:0/8
B2F N7:0/9
B3F N7:0/10
B4F N7:0/11
L1F N7:0/13
L2F N7:0/14

Optimqtion (256)883-3050 OM613 page-11
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Intelligent Periherals for Control

Operations with Lights & Buttons

Turning on a Lamp

Turning ona lamp inthe OM613 simply requires activating its
associated control relay coil. Inthe figure below, lamp 2 will be
turned on whenever input 1:0.0/4 is active (energizing N7:0/6).

lamp 2
‘ 1.0.0 N7:0
—I—
4 6

Flashing a Lamp

To flash a lamp, you simply need to both turn it on and set the
associated flash bit. The example below shows a SLC program
used to flash lamp 2 whenever 1:0.0/7 is energized.

OptiMqte Series

Flashing an Inset LED

To flash an inset LED, you simply need to both turn it on and
set the associated flash bit. If the panel is not set up for LED
separation, status is simply the button state. For momentary
buttons with LED scparation enabled, the on/off state is
controlled by the PLC as shown in the previous example. For
alternate action buttons, on/off state is always the button state.

The example below shows an A/B program used to set the
LED inset in momentary button 2 to flash whenever input

‘ “?]3 /N7:O> buffon 2
‘ [ ~ LED on
4 1
N7:0
< buffon 2
o LED flash

1:0.3/4 is energized. If the panel has been configured with
button 2 being an alternate action button, the LED will operate

‘ I:[|].|O /N7:0 as shown in the example and table below.
‘ | |7 C 2 famp 2 on uton 2
. LED flash
—(Nm) lamp 2 flash ‘ e Al
amp as '
14 ‘ ] C D
4 9
Using a Function Button
Button State 1:0.3/4 State LED operation
The four function buttons will appear as control relay coilsin | Inactive de-energized Off
your program. The following example Turns on output Lamp 1 Inactive energized Off
when button B2 is active. Active de-energized On solid
button 2 famp 1 Active energized Flashing
‘ N7:1 N7:0 furnfamp 1
| () when bufton 2
‘ 1 5 Jsactive
Lighting an Inset LED
In LED separation mode, the LEDs in the comer of each
momentary pushbutton may be directly controlled by the PLC
program. The following example shows a segment of a 205/405
program that will light button 2’s inset LED whenever input
1:0.3/1 is energized. In order for this to work, the panel must be
configured for LED separation and button 2 must be a
momentary pushbutton.
buffon 2
inset LED
‘ I:[|].|3 N7:0
| C D
. |
Optimqtion (256)883-3050 OM613 page-12
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Setpoint & Display Operations

Displaying Numeric Data

Displaying numeric data in one of the

4 field points is a very simple process.
During the initial configuration, make
sure you define the point as a display fvalue 1
point, not a setpoint. When this is done, purvailie from
the PLC program must simply put data to N7'. 45 info field
be displayed into the register associated point 2
with the display data field. B322 oy ——
The figure on the right illustrates a scurce,
numeric display application with an 3 Dest m;j‘f
Allen-Bradley PLC. In this application, -
the OMG613 is configured for a base
address of 2000 and field point 2 for
display. A value, held in N7:45 must be s s
displayed in field point 2 as long as is g CoAte]| [perlpdeadeid [L2]L1] [B4]B3[B2[B1| mdicaror Light/LED On/0t/Flash
active. The example shows the value %41 | B4|B3[B2[B1] Bunion On/Ofr Starus
transferred from N7:45to N7:3. It will be X+2 |_/Field Point 1 data cel
displayed as field point 2. x:3 |  V Field Point 2 data cell
X+4 Field Point 3 data cell
X+5 Field Point 4 data cell
X+6 Field Point force data cell
%+7 Fse|  FearParparp | | |F1F2|F3|B4|B3|B2|B1| Force Command:

Reading a Setpoint

The following example uses an
OM613 at base address N7:0. Field
point 3 has been configured as a
setpoint. In the example program, field
point 3 is a Target value setpoint. The
program shown on the right checks a
value, held in N7:52 against the
setpoint. If the value exceeds the
setpoint, O:0.0 will be turned on.

compare N7.52
to sefpoinf 3

eRT 0:0.0
GREATER THAN 4< >

Source A
W82 i NT:52 is greater
than sefpoint 3,
energize 0.0.0

Source B

chiSSMSB

LSB
X \[LzF‘uF‘ ‘B4F‘BSF52F‘BW ‘LZ‘U‘ ‘B4‘B3‘BZ‘B1 Indicator Light /LED On/Off/Flash

xer | N[ ||| A | || |ealsalpalet] monom/omsne
X+2 \ Fielg/ﬁoint 1 data cell

%43 Fild Point 2 data cell

X+4 Field Point 3 data cell

X435 Field Point 4 data cell

X468 Field Point force data cell

%+7 Fse|  Frappdrpafe] | | [F1]F2[F3[B4[B3]B2[B1| Fosce Commands

Optimation (256)883-3050 OM613 page-13
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Using Force Functions

The OM613 gives you the ability to force alternate buttons to
a given state and force setpoints to a given value. This capability
may or may not be used on a given application. There are
applications when it is desirable to have the PLC program
automatically set or clear a button based on operational state.
There are also cases when forcing a setpoint to a predetermined
value is useful. Obviously, this capability should be used
carefully.

The last two registers in the register bank are associated with
force operations. Their use is detailed below.

Forcing Button Status

One of the more advanced capabilities of the OM613 panel is
the ability to force buttonstate from the PLC program. This may
be desirable, for example, if an alternate action is used to start a
function process. When it is pushed and while the function is
active, the button will remain on. You may want the PLC
program to clear the button at the end of the function process.

Another example is one of a system that has individual enable
or on/off (alternate action) buttons for several different device.
You may also have other buttons (probably momentary) that
enable a group of these same devices. You may want your
program to force on the device enable buttons when the group
enable button is pressed.

There are many other cases where button force capability can
be useful in a system.

There are three types of force functions available for the
OM613 panel - force status, force on and force off. All three
functions require moving appropriate data into the PLC registers
defined as Force Data & Commands (see the table described in
“Use with a PLC”).

Note : Force only applies to Alternate Action pushbut-
tons

Force Button Status

This function is used to set the state (on or off) of every
alternate action pushbutton in the panel. To use the “Force
Button Status” function, simply set the F1 bit to 1 and all buttons
that you want to be on to 1, while leaving all other bits off. The
example on the right shows buttons 1 and 2 being forced on and
the other two buttons forced off when B3:4/2 is active.

The OM613 will automatically clear register X+7 when the
force is complete. This will normally happen very quickly (less
than a second). The fact that the OMG613 clears the force control
register when the operation is done can be used by the PLC
program to verify operation. However, this is generally not
necessary.

B3:4 /N7:7
| L F1

2 6
N7:7

4< > Button 1
0
N7:7

4< > Button 2
1

Optimation
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Force Button(s) On

This function is used to turn individual button(s) on without
affecting the state of any other buttons. To use the “Force
Buttons On” function, set the F2 bitto 1 and all buttons that you
want to turn on to 1. Any buttons associated with bits that are
left at ‘0” will not be affected. The following example shows
button 3 being forced on when B3:4/2 is active.

N
(o))

N7:7
4< > Button &

2

Clear Button(s)

This function is used to selectively turn individual button(s)
off without affecting the state of any other buttons. To use the
“Clear Buttons™ function, set the F3 bit to 1 and all buttons that
you want to turn off to 1. Any buttons associated with bits that
are left as 0’ will not be affected. The example on the right
shows button 4 being cleared when B3:4/4 is active.

N7:7
| | e

] C ) F3
4 7

N7:7
4( > Button 4
3

OM613 page-14
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Forcing Setpoints

The OM613 gives you the capability to force a setpoint to a
value from the PLC.

To force a setpoint to a value, the value should be placed in
register X+6. Next the force setpoint bit FSP and the bit(s)
corresponding to the setpoint(s) to force to this value must be set
in the force control register (X+7). Whenthe OM613 completes
the force operation, it will clear the force control register.

The following example shows setpoint 4 being forced to 4321
when B3:4/2 is active.

The force command should be written to the force register
once. The OM613 will automatically clear this register when the
force is complete. This will normally happen very quickly (less
than a second). The fact that the OM613 clears the force control
register when the operation is done can be used by the PLC
program to verify operation. However, this is generally not
necessary.

B3:4 MOV
| MOVE
2 Source
4301 set value 4321
Dest as force value
N7:6
N7:7
—< > FopP
15
N7:7
—< > 56tpoimt 4
13

Optimation (256)883-3050
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OptiMqte Series

Use in a Microprocessor Based System

OptiMate modules can interface a
microprocessor based controller over a
serial link. This link can be either RS232
(for point to point) or RS422 (for
multidrop or point to point). Ineither case
the microprocessor acts as the master. It
can write data to the module or read data
from the module.

The OM613 uses OptiMate Hex
protocol for fast and easy
communications. The OptiMate Hex
protocol is defined in subsequent pages.

Module Address

Ina microprocessor based system, each
module must have its ownunique address.
You define this address (between 0 and
30) during configuration. The module
will respond to the host only if it is
properly addressed.

Communications
Protocol

To use an OptiMate module as a slave
device in a microprocessor based system,
the module must be configured for
OptiMate Hex protocol. The other
options that must be set are module
address, baud rate, parity and number of
stop bits (note; if parity is set to even or
odd, only one stop bit is allowed). Once
selected, it must be downloaded to the
module.

The OM613 protocol for computer
based operation is OptiMate Hex
protocol.

Optimation

Optimal Automation for Industey

Computer Based
Operation

All of the basic functionality described
for PLC operation is also available to
computer or microprocessor based
applications.

The details of messages involved are
covered in the protocol documentation on
the following pages.

(256)883-3050

home page: optimate.com
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OptiMate OM613 Hex Protocol
General Format

STX Module function ftn_data checksum

address
where Module address = 0to 30

Function = 0xAO ; General status/control
= 0xA2 ; Force Buttons
= 0xA8 ; Read setpoint _
= 0xA9 ; Write dls?lay point
= OxAA; Force setpoint

ftn_data = Data specific to the function

Checksum = 8 bit sum of all characters after address

until checksum
Note : Spaces are shown for readability only. There no spaces between message fields

General status/control
STX Module 0xAO lite_on lite_flash checksum

address
where lite_on = Corresponds to Light Bars and LEDs inset in buttons. On/off state. If flash not set, on will cause
On solid._If not on {0), Iamr will be off regardless of flash bit.
bit0: button LED 1 bit 1 : Button LED
bit2: button LED 3 bit 3 : button LED 4
Lite 1l bit5 : Lightt‘lf)gn Liaht B bitsc:lLi Btbarz_ b
teMlaphd . biton O] 11O Bargi2Nd bhsn TED & Puttons
bit2: button LED 3 bit 3 : button LE4 2
bit5: Light bar 1 bit 5 : Light bar 2
Response

STX pb_stat checksum if message received and processed OK

where pb_stat = pushbutton status . . . . .
bits 0 - 3 = Button status for function buttons 1 - 4 respectively (1 = button active, 0 = button inactive)

or
NAK if any errors in message

Force Buttons message

STX Module 0xA2 flags pb_ctl checksum
address
where flags = bit 7 - All buttons forced to following data
bit 6 - Set the following selected buttons states on
bit 5 - Clear the following selected buttons
Pb_ctl = bits 0-3 - Corresponds to buttons. LSB corresponds to button 1, etc. For force state command,
Identifies required button states of all 4 buttons. For Set or Clear commands, identifies the
Buttons to set or clear.
Response

ACK if message received and processed OK

or
NAK if any errors in message

Read Setpoint Data

STX Module 0xA8 setpt_no checksum

address
where setpt_no = humber (0-3) of setpoint data to returned. Numbered 0 - 3 from top to bottom.

Response

STX data_MSB data_LSB checksum if message received and processed OK
where data_MSB, data_LSB = data in integer format, MSB first

or

NAK if any errors in message

Optimation (256)883-3050 OM613 page-17
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Write Display Point
STX Module 0xA9 displaypt_no data_MSB data_LSB checksum
address

where displa gt_no = 0 - 3 corresponding to field points in module. Points are numbered 0-3 from top to bottom.
data_MSB, data_LSB = data in integer format, MSB first.

Response
ACK if message received and processed OK

or
NAK if any errors in message

Force Setpoint

STX Module O0xAA setpt_no data_MSB data_LSB checksum
address

where setpt_no = number (0-3) of setpoint data to returned. Numbered 0 - 3 from top to bottom.
data_MSB, data_LSB = data in integer format, MSB first.

Response

ACK if message received and processed OK

or
NAK if any errors in message

Broadcast message (sentto all modules, no response)

STX Broadcast function
address

where Broadcast address =99
Function = 0; Syncronize lamp flash timing

Optimation (256)883-3050 OM613 page-18
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Set Up and Interconnect

Label Inserts

Legending the Lamps and

Function Keys

Legending the OM613 module is a relatively simple process
that basically involves sliding a legend transparencies into a
pockets in the panel overlay. Use the following procedure.

¢ Remove the bezel from the

module. The bezel snaps to the
module box along the top and
bottom edges. Pull the bezel out
and over the snaps to remove.
¢ Create legend transparencies.
There are a number of available options for doing so.
Patterns are provided on the next to last sheet of this Label Insert
document.
> Use the built in label making capability of the OP-

WINEDIT software to create labels. Either print on

the transparency directly or print on paper and pho-

tocopy onto the transparency. The figure below is a

screen from OP-WINEDIT which illustrates the

process.

OMET3 Label Template 3¢

Timer #H1 Setpoint

Furnace #1 Temp.

Suspend
Process

Furnace #1 Setpoint Start
Process

Heater Ahort
OH Process

> Use a computer graphics program and a laser printer
to create the transparency directly. Alternately print
on paper and photocopy to a transparency.

> Use press on letters onto a transparency sheet.

> Use a typewriter or lettering machine to letter onto
paper, then photocopy

¢ Cut along outline. Slide into overlay pocket.
Pushbutton legends slide in from the bottom.

¢ Re-attach bezel. Push bezel onto box until it snaps
together.

Optimation (256)883-3050 OM613 page-19
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Connection to the System

OptiMate modules are designed for communications
connection to system devices. The module can be connected to
a computer, PLC or communication master over the serial port
(RS232 or RS422).

Connection to a Computer or PLC

Connection of an OptiMate module to a computer or PLC can
be accomplished over either an RS232 or RS422 link. RS232 is
limited to one OptiMate module to one computer serial port.
RS422 allows up to 31 modules to be connected to one
computer port. Since PLCs are slave devices, the RS422 link
for a PLC is limited to one OptiMate module.

Refer to manufacturer’s documentation for PLC or computer

Host ComputerPLC  OntiMete Moqe oSt ComputerPLE Opg“é'ﬂlg moldme
Dbk T 79_%4&2; RX
™" 3 RSVRX o .
* 10 RS422 RX
Bt —— 2RI RY+———— 11 RS422 Th+
SigGnd 5 Sig Gnd RX- ————— 12 RS2 T-

serial link connector pinouts.

Standard cables are available for connection to several
different PLCs as well as to IBM PCAT compatible ports.

Serial Connection to Communications
Master

Connection to an Optimation Communications Master overa
serial link is via RS422. The Communication master port
connections are reversed from the module ports to enable direct
pin to pin connection. For distances under 50 feet (in a low
electrical noise environment), a ribbon cable connection works
quite well. Forlonger distances or in noisy environments, a two
pair shielded RS422 cable is recommended.

Termination

The termination DIP switch on the back of the panel switches
in a terminating resistor. This terminating resistor does not
apply to an RS232 connection (and should be in the OFF
position for RS232). In an RS422 connected system, such as
with the OP-9001 Communication Master, the termination
should be on in the last, and only the last, panel on the cable.

ON

Run

Optimation
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Power

The OMO613 panel will operate on any DC voltage between 8
and 30VDC. Steady state current is listed on the specification
page.

There is a very brief (0.5 - 2 millisecond) power on surge up
to 1.5 amps. This is typical of nearly any type of electronic
equipment and is due to the initial charging of power capacitors.
This surge is not normally a problem for a commercial power

supply.
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Configaration

Configuration of the OM613 operator panel or system of
OptiMate panels is performed via and IBM PC compatible
computer. The OP-WINEDIT configuration software that will
allow you to select panel type, panel application, system
configuration and PLC protocol definition.

If the OM613 is to be operated stand alone with a PLC, the
configuration selection must be made to select the proper PLC
protocol information. If it is part of a multi-panel system, the
OP-WINEDIT software will automatically set up
communications between the OP-9001 and the panel via
OptiMate Hex..

Note : When configuring, always remember to set the
Run/Pgm DIP switch on the back of the panel to Pgm
(towards the “ON”) before app;ying power to the
module. When you are finished downloading con-

anbauration

Run

figuration, power down the panel and switch to the
“Run” position before connecting to the PLC.

Specific configuration of the OM613 begins with defining the
block of PLC register data to be used. Next, each of the function
buttons must be configured for either momentary or alternate
action operation. Then each of the field points must be
configured for setpoint or display. Additional options exist for
setpoint range limits, LED separation (or not), and force
enable/disable

BCD

... 5etpoint 0
2 Display BLD 1]
3 S etpoint BCD 0 0-9999
4 Setpoint BCD 0 0-9999

Optimation
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Configuration Selections

OptiMate modules can be configured for the specific
application by using the OptiMate Configuration Editor. The
Configuration Editor runs on any IBM PC compatible
computer. It allows the user to select the exact functionality to

meet application requirements.

For the OM613 module, the following are important

configuration parameters.
Computer Based Systems

Decision Selection
Single/Multi  |Choose Single module even if the
Module system will contain several modules.

The Multi module selection applies only
to systems using a communications
master. In computer based systems,
each module is configured
independently. After configuration,
multiple modules can be connected
together to form a system.

Configuration
starting point

First time configuration, start with
defaults for module. Subsequent
configurations can utilize disk files you
create.

PLC Type Select OptiMate Hex

Address Each module must have a unique
address

Protocol Select appropriate baud rate, 8 data
bits, #stop bits & parity. Note that if
even or odd parity selected, only 1 stop
bit is available.

Buttons Select momentary or alternate action as
required for your application

Field Points |Define as setpoints or display points as
required. Define number format in PLC
(binary or BCD) For setpoints, define
limits.

LED If the LEDs inset in the momentary

separation pushbuttons are to be controlled by the

PLC program, rather than reflect button
state, enable. Otherwise, disable.

Force option

If you intend to force button states of
setpoint values, enable the force option.

Single Panel PLC Based Systems

Decision Selection
Single/ Multi |Choose single module configuration
Module

Configuration
starting point

First time configuration start with
defaults for module. Subsequent
configurations can utilize disk files you
create

PLC Type

Optimation

Select appropriate PLC type

Optimal Automation for Industey

(256)883-3050
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Protocol Select appropriate baud rate, # data
bits, # stop bits & parity. Note that if 8
data bits and even or odd parity

selected, only 1 stop bit is available

Select momentary or alternate action as
required for your application

Define as setpoints or display points as
required. Define number format in PLC
(binary or BCD) For setpoints, define
limits.

If the LEDs inset in the momentary
pushbuttons are to be controlled by the
PLC program, rather than reflect button
state, enable. Otherwise, disable.

If you intend to force button states of
setpoint values, enable the force option.

Buttons

Field Points

LED
separation

Force option

Multi Panel PLC 1\/{)pllcatlons (Uses

Communications ster

Decision Selection

Single/Multi |Chose Multi panel

Module

PLC Type This applies to the Communications
master. Choose appropriate type

Address Each panel must have a unique address.

Protocol This applies to the Communications
master. Choose appropriate baud rate, #
bits, # stop bits & parity. Note that if 8
data bits and even or odd parity are
selected, only 1 stop bit is available.

Module Choose OptiMate Hex

Protocol

Buttons Select momentary or alternate action as
required for your application

Messages |Define messages as required for your
application.

LED If the LEDs inset in the momentary

separation |pushbuttons are to be controlled by the
PLC program, rather than reflect button
state, enable. Otherwise, disable.

Force option |If you intend to force button states of
setpoint values, enable the force option.

Configuration must be downloaded from the IBM PC
compatible to each module. This is done over the serial link.
Module address must be selected for PGM (DIP switch on back
of module) prior to application of power for module to accept
configuration data. The module must be powered down and the
DIP switch changed to “Run” before re-applying power for the
module to operate with the selected host. Communication cable
is available from Optimation.
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Label Templates

1.60”

——
> 4.09.” 4"

Lamp Label Insert Template

< 2.70”
D >
60— |
______________________ 1 Oe”
———————————————————————— 1.80”
________________________ v ~—.920
25" ~—.62"
_______________________ A R, e
e
Field Point Label Insert Template L S sLTe

Pushbutton Label Insert Template

Optimation (256)883-3050 OM613 page-23
Opfimal Aulomation for Industry home page: optimate.com




Intelligent Periherals for Control

OptiMqte Series

Specifications

Physical ‘
¢ Recessed Mount Housing 6.6"L x 4.0"H x
1.25"D
¢ Cutout size for above 3.55"Hx5.80"L
o Panel Fasteners : Four, 6x32 threaded studs,
shown above (on ends, symmetrical about
center line)
¢ Weight : 10 ounces
o Colors : Dark gray housing with dark gray
pancl. Keypad keys; white with gray letters.
Function keys ; White with user supplied
label. '
Numeric LED height : 0.35 inch
Pushbutton life : 1,000,000 switch cycles
Lamp Colors : Red, Green
Lamp window size : 0.7” x 0.47

4.00"

Electrical
¢ Power (all lamps on) :
180 mA @ 12VDC 90 mA @ 24VDC
¢ Power On Surge (sce figure below)

8-30VDC @ 2.2Watts

\\* Panel Cutout [ -
Housing Outline %
3.55"
2.00"
- 5.80 - ‘
6.20" i
6.60" >

Panel Mounting Dimensions

Environmental

e Enclosure - NEMA 4
(when properly installed)
o Temperature -0to 50 C

1.5 A for 2 milliseconds maximum ¢ Humidity - 95% Non-condensing
T I .b“\."m_m""ml
0.005 0.01
Seconds
Power on Surge
Power connector : Pluggable terminal block, 2 position
Communications
e RS232 and RS422
e 4800 to 19200 baud
¢ Compatible with most major PLC protocols
¢ OptiMate Hex Protocol for computer based systems
¢ 15 pinfemale ‘D’ shell connector
Communications Failure Operation
Should the module (when not selected for configuration)
ever fail to communicate successfully for a period of 12 sec-
onds, the light bars and LEDs will flash rapidly.
Opt| mation (256)883-3050 OM613 page-24
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