Intelligent Peripherals for Control

OptiMqte Series

OPTIMATE S5SERIES
MODEL 620 TERMINAL

OP-620 Operator
Panel

The OP-620 Operator Panel is a low
cost/high performance man/machine
interface with abroad range of operator input
and display capabilities. The panel includes a
2 line by 20 character LCD display, arrow
adjustment data entry, five function keys and
menu tree capability.

OP-WINEDIT configuration software
allows you to predefine up to 160 messages.
These messages can be later selected for

display by your PLC program to display
status, variable data and allow numeric data
input.

Applications

Machine control
Process control

Security systems

HVAC

Plant monitoring/control
PLC applications

Function keys can be custom labeled by the Features

user with plastic inserts. The inserts can be
custom legended with text and/or graphics,
and slipped into a protective pocket behind
the faceplate.

The OP-620,Opegator Panel is part of
Optimation’s 0pti ate® series. FEach
OptiMate panel is designed to connect to
most PLCs with a single cable connection.
OptiMate panels can be used individually, or
together with any combination of other
OptiMate panels.

When used with a PLC, operation is
transparent to the user. Terminal functions tie
directly into your PLC ladder logic program.
The OP-620 takes care of the rest.

2 line x 20 character LCD
Numeric arrow adjustment

5 User defined function keys
Menu tree capability

PLC compatible
RS232/RS422 communica-
tions

Stand alone operation capable

¢ Multipanel operation capable
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Configuration Options

PLC Stand Alone

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

The OP-620 operator terminal uses a bank of PLC registers.
Complete Operator interface is performed with 9 PLC registers
for display message sclection, data entry and function key
interface. The OP-620 continuously accesses these PLC
registers 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.

™

rcpjrect

by Koyo

OP-620
home page: optimate.com

PLC Multi Panels

Larger systems involving operator panels and I/O can be
successfully addressed using OptiMate panels. These
applications utilize the OP-9001 Communications Master to
transfer data between the PLC and the individual OptiMate
modules. OptiMate panels can be located together to form
custom panels or they canbe distributed anywhere within 4000
feet.

The OP-9001 Communications Master provides a
transparent interface between the PLC and a group of
OptiMate panels. The communication interface between
modules requires only four wires.

System configuration is simple using OP-WINEDIT
software that runs on any IBM PC compatible computer.

This modular approach to custom applications provides a
nearly limitless number of possibilities.
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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 a specific OptiMate panel is mapped,
this data can be moved, changed or monitored
using ladder logic.

The term PLC register is used for describing the
area of memory within the programmable
controller that can be used for data storage. PLC
registers are sometimes known as data registers or
internal registers.

MSB LSB
16]15[14]13[12[11]10[ 9 [8 [ 7[6 [5[4 [3 [2 |1
PLC Register

The OP-620 Operator Panel uses a bank of 9
contiguous PLC registers. The register set
definition is shown in the table below.

OP-620 Panel PLC Register
Map
PLC Register Function
Register
M+0 (first | Top line message selection
register of
bank)
M+1 Bottom Line message selection
M+2 Top line data
M+3 Top line data 2 (for long BCD)
M+4 Bottom line data
M+5 Bottom line data 2 (for long
BCD)
M+6 Function selection
M+7 Status register
M+8 Control register
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Register Definition

The following describes the
function of the registers shown in the
table.

e Register M - When a number
from 1 - 160 is placed in this
register, the predefined mes-
sage associated with that
number will be displayed on
the top line of the LCD dis-
play.

e Register M+1 - When a
number from 1-160 is placed
in this register, the predefined
message associated with that
number will be displayed on
the bottom line of the LCD
display.

e Register M+2 - Numeric data
associated with top line dis-
play (described in more detail
in following paragraphs)

e Register M+3 - For long BCD
or floating point data only.
Numeric value is the four
most significant BCD digits of
data for the top line.

e Register M+4 - Numeric data
associated with bottom line of
display.

e Register M+5 - For long BCD
or floating point data only.
Value is the four most signifi-
cant BCD digits of data for
the bottom line.

e Register M+6 - The function
number selected through the
menu tree.

¢ Register M+7 - Status register
MSB

> ENT - ENTER button is
active. (Not necessarily
Data Entry - see DA bit).

> AB - Abort key active.

> MA - Menu operation is
currently active.

> Up Arrow - Up arrow key
is active.

> Down Arrow - Down ar-
row key is active.

e Register X+8 - Control bits

h 4
N O O A Y3

7
‘ ‘ ‘ ‘ ‘%7‘?"ENT‘MA‘AB‘FS‘DA‘FS‘H‘F3‘F2‘F1

Status Register

> F1-F3 are status of the
five function keys. Set to
1 when the button is ac-
tive.

> DA - Data available. As-
sociated with data entry.
Set to 1 when new data
has been entered.

> FS - Function Selected.
Indicates that a function
has been selected through
use of the menu tree.

OP-620
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Control Register

> ME - Menu Enable.
Must be set for menu op-
eration to be enabled.
(Normally, your control
program would clear this
bit when a function is in
process).

> MR - Menu Return.
Used at the end of a func-
tion. If set, will cause the
menu to return to the
same point in the menu
tree as when the function
started. If not set, func-
tion complete will not re-
turn directly into menu.

> DAK - Data acknowl-
edge. This bit is used for
repeat data entry into the
same message. Setting to
1 acknowledges data en-
tered from the keyboard
as accepted by the PLC
program. The 620 Termi-
nal will “unlock™ the data
on the screen message,
clear the DA bit and al-
low new data entry. This
bit must be cleared after
DA (status register) is
cleared.

> BD - Buzzer disable.
When this bit is set to 1,
the buzzer that beeps
every time a button is
pressed will be disabled
(i.e. not beep).
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Operational Overview

Displaying Messages on the LCD
Display

Through the OP-WINEDIT
configuration software, up to 160
predefined messages can be entered and
stored in the OP-620. These messages are
20 characters long and can include a field
for the display and/or entry of numeric
data.

Any predefined message can be
displayed on either the top or bottom line.
The messages entered via the
configuration editor are numbered 1
through 160. To display a particular
predefined message on the display,
simply place that message’s number in the
message selection register.

For example, lets assume that we have
defined message #16 as “Mary had a little

” and message #22 as “white fleeced
lamb”. If we wanted to put these two lines
on the top and bottom lines of the display
respectively, we would simply need to put
the number 16 in register M and 22 in
register M+1.

If any number other than 1 to 160 is
placed in a message sclection register, the
associated line will not change.

Placing Numeric Data in the
Display

Certain predefined messages may
incorporate a numeric data field. One
numeric field per line is allowed. This
ficld may be cither a display datafield ora
data entry field. Messages that contain
data are entered through the configuration
editor with a caret symbol “*” as a place
holder for each numeric digit.

An example of the use of numeric data
is the message “#widgets sold: M7,
Assume that this is message # 36 entered
through the configuration editor. Also
assume that a total of 465 widgets have
been sold today. To display the current
number of widgets sold on the bottom line
of the display, you would place "36" in
register M+1 and 465" in register M+4.
The bottom line of the display would then
read “# widgets sold: 465”.

Displaying Data with a Decimal
Point

The OP-620 panel allows you to
display fixed point numbers. Fixed point
numbers are numeric values that have a
known decimal point placement and are
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simply handled as integer values within
the PLC program. The only time you use
an actual decimal point is for display to
the operator. An example of a fixed point
number is a program that uses
temperature as a control variable. Within
the program, all temperatures are scaled
in tenths of a degree. The values are
integer. A temperature of 73.5 degrees
would be 735 in a data register. For the
convenience of the operator, you would
want the display to include the decimal.

Displaying Fixed Point Numbers

Fixed point numbers are handled by
simply placing a decimal point or period
in the message field during configuration.
In other words, the message “
Temperature : " would be entered
during configuration (say message 47). If
47 were placed in register M and the value
735 in register M+2, the display would
read “Temperature : 73.5” onthe top line.

Displaying BCD and Binary Numbers

Normally, numeric values to be
displayed are values contained in one 16
bitregister. One 16 bit register will handle
values between 0 and 65535 (in binary
format), or 0 to 9999 (in BCD format).
For these type numbers, register M+2 is
used for numeric value for the top line and
register M+4 is used for the bottom line.

Displaying “Double” Numbers

The OP-620 will handle larger numeric
numbers. If you select the option “BCD
double” when the display message is
being defined, your display will handle
numbers between 0 and 99,999,999. The
OP-620 will use data in the register pair
M+2 and M+3 for the top line. Likewise,
M+4 and M+5 are used for the bottom
line. The data must be in BCD format.

When placing a “BCD double” number
in the display registers, the first register
numerically in the sequence of two
registers (M+2 or M+4) will contain the 4
least significant digits of the number. The
second register in the sequence (M+3 or
M+5) contains the data for the 4 most
significant digits of the “BCD double”
number.

If the data displayed on the top line of
the panel is 92345678, the top line data
registers will contain the following:
shown in BCD/Hex format)

BCD Double Data |PLC Register
M+2 5678
M+3 9234

OP-620
home page: optimate.com
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Displaying Floating Point Numbers

The OP-620 has the capability to
display Floating Point (or Real) numbers
if you select the option “Floating Point”
when the display message is being
defined in the OP-WINEDIT software.

Floating point numbers carn only be
used with the PLCDIreCr DL250,
DL350 and the DL450 CPUs since they
are the only compatible CPUs that support
the IEEE 32-bit floating point number
format. The floating point numbers are
stored in the IEEE 32-bit floating point
format within the PLC. They always
occupy 2 16-bit register locations
regardless of the size of the number. Refer
to the PLC manufacturer’s programming
documentation for more information on
the IEEE 32-bit floating point number
format.

An IEEE 32-bit floating point number
has a range of -3.402823E+38 to
+3.402823E+38. The OP-620 will be
able to display any number within that
range. The pancl always uses the format
+X XXE+XX to display the numbers.

The panel does not have the ability to
display all the significant digits of a
floating point number, it only displays the
first 3 significant digits. The OP-620 does
not “round” the numbers up or down,
instead it truncates the remaining digits.
The two examples in the table below show
the data contained in the PLC registers
and the value displayed on the panel in its
format. Notice how the data is truncated,
not rounded.

PLC Registers
12301.789
123.96783

OP-620 Display
+1.23E+04
+1.23E+02

The configuration of a floating point
number message is similar to any other
message. First you select the message
number, then you type in the text using 9
carct symbols “*” as a place holder for
each of the 9 floating point number
symbols. Next, select the “Floating
Point” option for the data format.

Suppose you wanted to configure
message #58 to display a floating point
number. In the OP-WINEDIT software
you would select OP-620 as module type.
Then to configure message #58 simply
select it with the mouse and type in a
message in the following manner: “Float
Pt AMWWAAAZ C ATs0, select floating point
as the message format. To display a
number, simply move it into either the top
or bottom line data registers and load the
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Temperature: 73.5
Float Pt# +6.32E+02

CLEA

appropriate message number into the
corresponding top orbottom line message
selection register. If the number 632.15 is
to be displayed in message #58, it will be
displayed as the following:

“Float Pt # +6.32E+02”.

Numeric Data Entry

Numeric data can be entered through
the adjustment arrow keys. To do so, the
message must be marked for data entry
via the configuration editor.

Note : Only one data entry message
may be actve at a tome. If data entry
is selected simultaneously for both
lines, unexpected operation may
oceur.

With the exception of floating point, all
of the numeric features described for data
display apply to numeric data entry. This
includes the definition of the caret symbol
“A” place holder within the message as
well as “double” number types.
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Data Entry/Adjustment with the
Arrow Keys

A message can be set up for arrow
adjustment through the OP-WINEDIT
software. To do so, define the message
with a numeric field. Select arrow
adjustment. If there are limits, select and
enter minimum and maximum values.

When the data screen is required in the
program, place the number of the
preconfigured message in the selection
register and its current value in the
associated data register. The digits
marked by carets will initially display the
current value.

As the operator presses the up or down
arrow key, the numeric value will
increment or decrement respectively. As
it is adjusted, the value will be
continuously updated in the PLC data
register. When adjustment is complete,
the operator will press the ENTER button.
When this happens the data available
(DA) status bit will be set. The DA bit
will remain set until a new message
number is placed in the message
selection register (M or M+1), or the
DAK bit is set.

Adjustment of data will be limited to
within the limits defined through the
configuration editor. Data also will be
limited to the number of digits defined by
carets in the message.

OP-620
home page: optimate.com

Example of Arrow Adjustment of
Numeric Data

Suppose that your automatic banana
peeler has a peel rate that can be adjusted
between 1 and 50 bananas per second.
With the configuration editor you define
message 15 as “Set Peel Rate:".*”. You
would also select arrow adjustment and
range limits of 10 to 500 (in tenths).

When this message is used, your PLC
program would put 15 in register M (or
M-+1) and the current peel rate value in
M+2 (or M+4). If the current peel rate
was 5.7 bananas per second, the display
would read “Set Peel Rate: 5.7”. Pressing
the arrow keys would adjust the value up
or down while continuously writing the
value to data register M+2 (or M+4).
When the adjustment is complete, the
operator would press ENTER. The OP-
620 will then set DA. DA will remain set
until a new message is selected via M (or
M+1) or the DAK bit is set.
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Function Buttons

The OP-620 contains five user
definable pushbuttons. These
pushbuttons can be custom labeled and
used for any purpose.

The pushbuttons can be individually
configured as either alternate action or
momentary pushbuttons. Alternate action
buttons alternate state each time they are
pressed. Momentary buttons are active
only while they are being pressed.

The status register holds the current
state of each of the five pushbuttons. Ina
typical PLC application, these
pushbuttons would be mapped to control
contacts for easy ladder logic interface.

Menu Tree Operation

The OP-620 terminal is designed to
allow you to create a menu tree for
function selection. The menu tree allows
for interactive selection of a required
function operation from a “menu” or list
of options.

The OP-620 allows up to four levels of
menu. Each menu selection can be either
a function or the next lower menu level.
With this type of “tree” arrangement, you
can construct an application menu that
goes from general to specific. You can
also place frequently used menu
selections on the top layer and infrequent
selections on lower layers.

The graphic below is an example of a
typical menu tree.

Process Part type 1
Process Part type 2
Manual Control
Tumn Pump On
Tumn Pump Off
Tumn Heater On
Tumn Heater Off
Tumn Mixer On
Turn Mixer Off
Setpoint Entry
Tank Level Setpoints
Set Minimum Level
Set Maximum Level
Set Low Alarm Level
Set High Alarm Level
Temperature Setfings
Temperature Setpoint
Set Low Alarm Temp
Set High Alarm Temp

Sample Menu Tree
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The example shown has three menu
layers. The top level has four selections.
If the ENTER key is pressed while a
function “Process Part Type 17 is
displayed, the associated function number
will be writento X+6 and the FS flag will
be set within the PLC.

The top level menu selection “Manual
Control” is a sub-menu. If it is selected
via the ENTER key, the second menu
level will appear. In this case, ecach item
on the second level is a function. If
selected, each will place it’s function
number in X+6 and also set the FSflag.

The “Setpoint Entry” selection from
the top level menu will bring up a second
level menu of two items. Each second
level item will in turn bring up another
level. The items at the bottom level will
perform actual function selections. Inthis
branch, the items on the first and second
lIevels are sub-menu items, the items on
the third level are functions.

When a function is selected through the
menu tree, the PLC program should start
the function process. Once a function is
selected, the menu selection is locked.
The OP-620 will be “locked up” until
the PLC program decodes the function
number and clears the ME flag, Once
the ME flag is cleared, the panel will
return the LCD display to the control of
your program.

Once you have completed your
function, you may return to the same
point in the menu by setting ME and MR.
To require the user to start the menu
selection process from the beginning,
don’t set MR, only set ME.

The menu enable is totally under PLC
program control. If ME is set, the menu
operationis enabled. If for any reasonyou
need to take control of the display back
from the menu, just clear the ME bit. The
panel will leave the menu tree and display
the message numbers in X and X+1.
Each menu tree message takes up

one of the 160 available total
messages.

OP-620
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Configuration

Configuration of the OP-620 Terminal
or system of OptiMate modules is
performed via an IBM PC compatible
computer with the Windows operating
system. Optimation supplies OP-
WINEDIT software that will allow you to
select module configuration, system
configuration and PLC protocol
definition.

If the OP-620 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, each panel
must be configured under the multi-panel
selection in OP-WINEDIT.

Note : When configuring, always
remember to set Run/Pgm to
Pgm (towards the “ON”). Always
wait for the module to reset(
approximately 2 seconds) before
configuring the module.

Run

Specific configuration of the OP-620
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 messages
used by the PLC program must be
defined.

Message definition 1is very
straightforward and easily accomplished.
All that is necessary is the following
sequence.

¢ Seclect the message number to enter

o Type the message. Up to 20 char-
acters are allowed. Any unused
characters will be filled with
blanks. One numeric field may be
defined with caret "' characters.
One decimal point or colon may be
placed within the field.

o If the message has a field for nu-
meric arrow adjustment, select ar-
row adjustment. Select and enter
minimum and maximum values if

they apply.

page-6



Intelligent Peripherals for Control OptiMqte Series

Examples of Use with a r.cDirect pLC

With this rung placed in the PLC program, the status and

R99|Ster Usage control bits will be control relays. The register association is
The OptiMate OP-WINEDIT software allows you to  shown in the figure below.

configure a module to use gblock of registers at a starting value 151413121110 9 8 7 6 5 4 3 2 1 0 bt

that you define. Fora PLCOIF@CIDL105, DL205, DL350 or _ MsB LSB

DL405 PLC the recommended memory to use is the general 3

purpose data words starting at V2000 and V4000. For the 305 vioo 16|15 14]13|12/111101 9| 81 7/ 6] 5| 43 2] 1
family, the recommended memory is the registers beginning at
R400. Any block of registers within the data word range can be
used. This will result in the following control relay association for

The first seven PLC registers in the block used by the OP-620  the status and control registers.

panel are used for numeric information. As such they are ideally ;
suited for the general purpose data registers (V2000 and V4000 ¢!

area for the DL105/DL205/DL350/DL405 and R400 range for | bit ‘relay bit relay
the 305). The last two registers use individual bits for control

Status Register
o601 (16115(14/18[12[1110] 9] 8] 7] 6] 5] 4] 8] 2] 1 | Control Register

and status. These registers are better suited for the control relay
register range of memory. The solution to this minor conflict is F1 Co ME C20
to define the base register address in general purpose data |F2 C1 MR Cc21
register memory and place a rung in your PLC program to copy  |F3 c2 DAK c22
the last two registers to/from control relay registers. Fa c3 BD co3
The following table lists the control relay register addresses
for the various PLC Direct PLCs. FS5 C4
DA C5
FS c6
AB c7
MA Cc10
DL130 \VV40600-V40617 ENTER c11
DL230 \VV40600-V40617 Up arrow C12
DL240 \VV40600-V40617 Down arrow c13
DL250 \VV40600-V40617
DL330 R016-R037 Using a Function Button
DL330P R016-R017 and R020-
R027 The five function buttons below the LCD display will appear
DL340 R016-R037 and R100- as control relay coils in your program (assuming the memory
R106 mapping rung described previously is in your program). The
DL350 V40600-V40617 following example turns on output Y1 whenbutton F1 is active.
DL430 \VV40600-V40635 ‘ CO
DL440 \VV40600-V40677 | | Y1 >
DL450 V40600-V40777 | ~our
. F1 button
Memory Mapping
The examples on the following pages use an OP-620 SP1
connected to a PLC Direct DL105/DL205/DL350/DL40S5 series N b Status Register
PLC. The OP-620 is configured for a base address of V2000. " V2007
The program rung on the right should be placed in the program to
copy the status register to V40600 (VCO) and copy from out
V40601 (VC20) to the control register. This is necessary V40600
because the OP-620 writes to the status register and reads from
the control register. D
V40601
our Control Register
V2010

™
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s

oo oo
S R S R

1 |

1 etpoint d Arrow BLD

2 "Product Rate; 7777 Display - Fixed BCD

3: "Display Setpt; =777 Display . Fixed BCD

4: “Good Parts: 277000 Display - Fixed RCD

5 "Reject Parts: =777 Display Fixed BCD

b6 "Count ¥al; 770000 Dizplay  Fixed BLD:Double
F:TAVOParHr AR AR KRS, Display Fixed Floating Paint
8 "Process Step 1

Process Ho.
"Procesz #1 Automatic”
"Process #1 Manual "
"Fill Tank #1 "
"Drain Tank #1 "
"Process Mo, 2

Sem@mw o
R R L

"Process #2 Manual

Displaying Messages on the
LCD Display AT

. . . Ka .
Messages of various types can be configured via OP-
WINEDIT and downloaded to the OP-620. The message | |our fﬁfsfége 4
definitions shownin the figure above will be used inall of V2000 | 45 fop fine

the examples that follow.

The following example shows a couple of messages | |P K8 !] @ @ [!] !]
being displayed to the LCD display. The top line uses i?fs?;ge s 0
data display message 4. The data for the data field is our fo bofforn
coming from V3000. The bottom line is text message 8. | V2001 |jne
V2000 Top line message selection
LD V2001 Bottom line message selection
T veoon | MO0l o V2002 Top line data
our info fop line V2003 Top line datq 2 (for long BCD)
1 vogge | dara fleid V2004 Bc?ﬂom line data
V2005 | Bottom line data 2 (for long BCD)
V2006 Function Selectfion
V2007 Status register
V2010 Control register
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- - C101
Displaying long BCD Numbers 1 LD
The example shown on the right is similar to the last | Ké Select
example. The primary difference is that it uses a BCD double message 6
number in the top line display. The top line uses data display || our O
message 6, which has been configured as a BCD double v2000 | for fop line
display. The data for the data field is coming from V3002
(&V3003). The bottom line is text message 8. LD
| ks Select
message 8
our
Count Val: 75490213 T oy |Or boftom
Process Step 1 line
LDD Put
] v3002 |BCD double
" fromV3002
QuTD info fop line
V2002 | data field
Displaying Floating Point
Numbers 103
The example shown on the right is similar to the previous | LD
example. The primary difference is that it displays a floating # K8
point number The bottom line uses data display message 7, Select
which has been configured as a floating point display message. ouT message 8
Since the data is a floating point number, it uses two 16-bit — for fop line
registers. The two registers have to be looked at together, not V2000 P
individually, for you to be able to make any sense of the data.
In this example, the data is loaded from V3010 and V3011 | b
using the LDR (load real number) instruction to the bottom line K7 Select
display registers V2004 and V2005. The top line is text message 7
message 8. our for bottom
] V2001 line
LDR Put floating
] V3010 point value
Process Step 1 from V3010
AvgPart/Hr +8.79E+02 oUuTD info bottom
" V2004 | line data field

™
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Arrow Adjustment of Setpoint Data

The figure to the right illustrates arrow adjustment of setpoint
data (and awhole lot more). The process is enabled when C74 is
energized. The first program rung places the “Enter Setpoint”
and “Display Setpt” messages in the top and bottom lines,
initializes the setpoint value from the value in V3001 and enables
the second rung.

The second rung continually copies the setpoint value to the
display value so long as it is enabled. It latches itself until
unlatched by the next rung while disabling the first rung.

The third rung waits until the data available flag is set (C5),
then copies the setpoint back to V3001. It also unlatches the
second rung and, by activating C77, enables the next block of
logic (whatever that might be) in the program.

Enter Setpt : 1.234
Display Setpt: 1.234
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C74 C76

LD

nimegi

C75
al

C76 C77

|

C76 C5

s

K1

our
V2000

LD
V3001

our
V2002

LD
K3

our
— V2001

C75
our

LD
V2002

our
V2004

C76
our

LD
V2002

our
V3001

C77
our

OptiMqte Series

select message 1
for fop line

initialize setpoint
from value held
in V3001

select message 3
for bottom line

enable second
rung

copy setpoint value
into display value

enable 3rd rung
disable 1sf rung

copy new sefpoint
back to V3001

enable next
block of logic
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Using a Menu Tree

The OP-620 allows you to predefine and use alayered menu
tree for function selection. The operation of this menu tree is
taken care of entirely by the OP-620 panel. The only
requirement that the user has is to enable or disable the menu
operation, and branch to the appropriate function logic when a
function selection is made.

We will use the menu tree definition shown below for our
example.

The OP-WINEDIT Editor screen shown below displays the
menu structure,including function associations, on the lower
section of the display. For example, if the operator selects

OptiMqte Series

“Process #1 Automatic” from the menu tree, function number 35
would be placed in the function select register. If “Process No.2”
is selected, no function number is selected; the terminal display
will go to the next lower layer of the menu - “Process #2
Automatic”.

Any menu item that has lower level menu items below it will,
when selected, branch to the next level. If the “MENU” button is
pressed, the terminal will back the menu tree up to the next higher
level (towards the trunk) Arrow keys will step the panel through
selection items on the same level of the same branch. The lowest
level items on any branch will be function selections.

e

oo

&
R R R

Arrow

1: “E nter Setpoint: 7777 Fized 0-9999
2 "Product Rate: =777 " Display  Fixed BCD

3: "Displap Setpt: 777" Dizplay - Fixed BCD

4: "Good Paits: 77070 Dizplay - Fixed BCD

5 "Reject Parts: "0 Dizplay - Fixed BCD

6: "Count Wal: 7777077 e Display Fixed BECD Double

T " Display Fixed Floating Point:

"Process No. 1
"Process H1 Automatic”
"Process #1 Manual "

"Fill Tank #1 "
"Dirain Tank H1 "

“"Process No. 2 "
"Process 2 Automatic”
“Process 2 Manual "

T Pk o o i ek [0

G0 T ST P o

™
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A Menu Tree Example

The following pages show examples using a Menu Tree.
They show how to determine when a function has been
selected and how to decode a function number. The examples
also show how to implement a function with text display
messages and how to implement a function containing arrow
adjustment of a setpoint. The base register address for the
following examples is V2000. The examples use the messages
and the menu tree shown in the figure below.

- "Tank Draining
- "Please Wait =-
T2 Max Lewel: A&rr = Arrow Fixed

- "Adjust, then ENTER ™

Princess Manual
"Fill Tank #1 -
“Drain Tank #1 -
"Process MNo. 2 "
"Process #2 Automatic”
*Process #2 Manual ~
"Tank 2 Maximum Level®

™
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Decoding a Function Number

The program shown below illustrates menu tree function
selection using the menu tree shown on the previous page. The
first rung enables the menu tree when C60 is active.

Note : Enabling the menu tree does not
automatically put the terminal into the menu. Once
enabled, the terminal will bring up the menu tree
when the operator presses “MENU”. Until then, the
display is under PLC program control.

The second rung sets the appropriate function enable bit
when a selection is selected from the OP-620. Function
selection will activate the F'S flag (which, based on our register
copy shown earlier, will be C6). The value held inthe function
register V2006 (M+0) is compared to a constant value. When
one of the comparisons becomes true, that rung will set the
appropriate enable relay (C70,C71, etc.). The last rung shown
will disable the Menu Enable (ME) bit by setting Co1. Until the
ME bit is reset, the Menu may appear to “lock up” when a
function is selected. Note that the logic shown interlocks the
function number comparison (setting C70, C71, etc.) with the
function select and menu enable flags to ensure that only one
function is enabled each time a function is selected.

C60 C61
ME
4{ F :CQO enable menu by
our setting the ME bif
8 86
VQOO?_ ke C70~, enable Process #1
‘{ H - SET Automatic” function
Co C20 5 K1
ﬂ{ H — <C7] enable “Fill Tank #1”
SET function
C6 C20
_{ H V200 — 2 C7o™ enable "Drain Tank #17
SET function

Co C20 yno0s k10
ﬂ{ H — <C73 enable “Tank 2 Maximum
SET " Jevel” function
®

°
FS 1

C6
(@e)

|
4{ | SET

disable menu by clearing
the ME bit

™
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Implementing a Menu Function

The program logic shown below illustrates how a typical
function might be implemented. Suppose the selection was
made by the operator to “Drain Tank #1”. According to the
logic just shown, this would result in control relay C72 being
set. The first rung of the “Drain Tank #1” function, shown
below, will put messages into the top and bottom lines of the
display. The second rung energizes output Y 4 to openthe drain
until level sensor input X3 senses that it is empty. The third
rung re-enables the menu and sets it to return back to the “Drain
Tank #1” selection, via the MR (menu return) bit, when the
tank is empty. The third rung also disables the function. By
putting the function select relay (C6) in series, we force the
program to wait until the function select has been cleared
before re-enabling the menu.

cr72
4{ I LD K15 "Tank Draining"
Load message 15
our to the top line
] V2000 message register
LD "Please Wait"
B K16
Load message 16
ouT to the bottom line
— V2001 message register
C72 X3
4{ }i Y4
ouT
C72 X3 Cé6
4 H - _4<Cé-| Energizes ME bit
RESET.
Sets Menu Return
( ngT] (MR) bit

Since the process is
4<C 72 P
RESET complete, reset the
function enable bit.

OptiMqte Series
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Implementing Data Entry using a
Menu Function

The logic shown below is another typical example of how a
setpoint function might be implemented. Suppose the
selection for “Tank 2 Maximum Level” was made from the
menu tree. From the logic on the previous page, this will result
in C73 being set. Accordingly, the first rung shown below
selects the appropriate setpoint message for the top line and a
prompt message for the bottom line. It also initializes the
setpoint value for arrow adjustment. The first rung disables
itself and enables the second rung. When the setpoint data is
entered (after the FS flagis cleared) the DA bit will be set. Then
the second rung will copy the setpoint value back to its
working location, set the DAK bit, and pass control to the third
rung. The third rung waits until DA bit has been cleared by the
OP-620, then clears the DAK and re-enable the menu. If the
menu return flag is also set, the OP-620 will return to the same

point in the menu.

C73 C120 Ci121

rcpjrect

RESET

i

™

by Koyo

| LD K17 "T2 Max Level : MAA!T
Load message 17 to the top line
our message register.
V2000
LD
1 V2120 Initial value for arrow adjust message.
Copied from T2 Max Level holding
our register to top line data register.
| V2002 & P &
L |e a1 "Adjust then ENTER"
Load message 19 to the bottom line
our message register.
— V2001
120 Disable current rung and enable
SET next rung.
Cl120C5 Cé LD
2
_< H |4/‘/\ V2002 When data entry complete (DA bit set),
DA FS out copy new value from top line data register
V2120 to holding register for T2 Max Level.
| [ Set DAK (Data Acknowledge) bit so
SET panel will clear DA bit.
121 Enable next rung which will wait for the
SET panel to clear the DA bit.
C120
—<Rgsa > Disable current rung
c121 Cs c121 Since the DA bit has been cleared,
_< J RESET disable current rung.
C61 Energizes the ME bit to
RESET Re-Enable the Menu
c73 Since the function is complete,
RESET clear the bit that enabled the function.
C22 Clear the DAK bit.

OP-620
home page: optimate.com
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Example Program using an OP-620

The example program shown in the following 4 pages
describes how to implement a program using an OP-620. The
program uses the menu tree, an arrow adjust message, a data
display message and text messages.

Itis acomplete program which will runona DL105, DL205,
DL350 or DL405 PLC. The program uses a two level deep
menu tree with two menu functions. The first menu level
contains only a single sub-menu message. The second menu
level contains two messages, both of which are functions.

The OP-620 configuration for this example is shown in the
figure below. The base register address is V2000. The first
pushbutton (F1) is configured for momentary action and the
rest for alternate. The first pushbutton is the only one used for
this example.

OptiMqte Series

The program implements the following tasks:

¢ Initializing the display

¢ Mapping the status and control registers to/from con-
trol relay registers

¢ Sectting and Resetting the Menu Enable bit (ME)

¢ Deccoding a function number

¢ Implementing a function containing an arrow adjust
message

¢ Implementing a function containing a data display mes-
sage

¢ Displaying text messages

¢ Using a function key (pushbutton)

¢ Using the CLEAR/ABORT button to escape from a
menu or function

¢ Resetting the Data Available (DA) bit using the Data
Acknowledge (DAK) bit

2 "Press Menn :
"Desired Level: #** =

: "Adjust, then EMTER ™
c"ACtual Lewel: dr =

: "Entry Done-Push Menu™:
:"Push F1 when Dane *=:

Arrow Fixed

Dizplay  Fixed

BCD

BCD

"Tank ¥
=5et Fluid Level -~
“Display Fluid Lewel ®

™
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Example Program
Rung 1

This rung only happens on the first program scan. It places
the initial messages onto the OP-620°s LCD display. It loads
message 1 “Press Menu” to the top line of the display. Message
7, which is blank, is loaded to blank the bottom line of the
display. The control relay C60 is set to energize the menu
enable (ME) bit via rung 3.

Rung 2

This rung is the Memory Mapping rung. It should be active
every scan. Since it is easier to treat individual bits
(pushbuttons, DA, ME, DAK, etc.) as coils and contacts within
the program, a memory mapping scheme is needed to mimic
the status and control registers. This allows the individual bits
of the status and control registers to be treated as coils and
contacts.

The OP-620 writes data to the status register (V2007) so it’s
data can be copied to a control relay register such as VCO
(V40600). Therefore, the program can look at the
corresponding bits within register VCO to determine if a button
has been pressed, DA is set, etc.

The OP-620 reads from the control register (V2010).
Therefore, a control relay register such as VC20 (V40601) can
be designated to mimic the panel’s control register. The
corresponding bits in VC20 are updated in the PLC program,
then that register is mapped (copied) to the panel’s control
register. The panel will read the updated control register and
act accordingly.

Rung 3

This rung sets the menu enable (ME) bit. This bitallows the
user to enter the menu tree when the MENU button is pressed.

Rungs 4 and 5

Rungs 4 and 5 are used to determine which function was
selected by the OP-620’s user. Notice that both the function
select (FS) and the menu enable (ME) bits are placed in the
rung to ensure that a function has been selected before it
determines which function the user selected. After it
determines that the FS and ME bits are set, the function number
is decoded to determine which function the user seleted. To
decode the function number, selection register (V2000) is
compared with a constant number. The constant number (K1,
K2, etc. ) represents the desired function. Once the function
number has been determined, a coil is set. This coil is used
only for this particular function.

Rung 4 represents function 1 and rung 5 represents function
2. These rungs can be duplicated for all the function numbers
within the program. Later in the program, a rung needs to be
added for each bit that starts a function process (C70, C71,
etc.). When that particular bit has been set, the program knows
which function was entered and then the program can
implement that function using whatever logic is necessary.
Two examples are described within this program.

™
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First Scan
SPD o
| | K1
our
| v2000
D
— K7
our
— V2001
c60
—( SET )
Always On
Sp1 o
2 | | V2007
our
— veco
D
VC20
our
— V2010
iy
/
s — F—f {our )
S ME
Co 20 V2006 70
_ /
4| 1= (s )
C6 C20 V2006 K2 o7
s LI T7 | ()
| | | | — | \
|C<|5 C61
| ( SET
Rung 6

This rung disables the menu enable (ME) bit via Co1. It
checks for the function select (FS) bit. When the FS bit is set,
the program knows that a function has been selected. If the
function number has been decoded correctly as shown in the
previous two rungs, then the panel needs to exit the menu so the
program can implement the function.

The only way to leave the menu is to disable the ME bit. If
the ME bit is not disabled after a function is selected, the OP-
620’s display will “lock up.” When the ME bit is reset, the
panel will leave the menu mode and the display will return to
PLC program control.

The program is continued on the next page.

page-16



Intelligent Peripherals for Control

Example Program
(Continued from previous page)

Rung 7

This rung is the first rung in the logic for function 1, defined
in the menu tree as “Set Fluid Level”. When C70 is enabled
and C100 is not, the function begins. The second predefined
message, “Desired Level: ™" is loaded into the top line
(V2000) of the display.  Since message 2 is an arrow adjust
message, the initial starting point for the adjustment has to be
loaded into the top line data register, V2002. In this case, the
data whichisstored in V2210, is copied from V2210 to V2002.

Next, message 3 ,“Adjust, then ENTER?”, is loaded into the
bottom line (V2001) of the display. Then, C100 is set which
enables the next rung. A rung of this type which loads arrow
adjustment messages should only execute one time within the
function, therefore, C70 is reset to disable the current rung.

Rung 8

When the user is finished entering the data, the user will
press the ENTER key as prompted by the bottom line message.
The OP-620 will set the data available (DA) bit, C5. Whenthe
DA bit s set, rung 8 will copy the newly entered data from the
top line data register, V2002, to the data’s storage
register,V2210. Next, the program sets C101 to enable the next
rung and resets C100 to disable the current rung.

Notice that the function select (FS) bit, C6, is in series with
C100 and the DA bit. This ensures that the panel has cleared
the function select flag before allowing the program to accept
the new data.

Rung 9

Rung 9 completes function 1. It waits until the OP-620
clears the data available (DA) bit, C5, before prompting the
user for the next step.

When the panel clears the DA bit, two new messages are
loaded to the display. Message 5, “Entry Done-Push Menu™ is
loaded to the top line of the display. Message 7, a blank
message, is loaded to the bottom line of the display. Next, C61
is reset to re-enable the menu enable (ME) bit via rung 3.
Finally, C101 is reset to disable the current rung.

After this rung is completed, the OP-620 will display the
“Entry Done-Push Menu” message until the menu button is
pressed.

The DA bit can be cleared two different ways. One is to
replace the data entry message with another message, the other
is to set the data acknowledge (DAK) bit, C22. In this
example, the latter was chosen. Rung 14 explains that process
in more detail.

The program is continued on the next page.

™
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LD

K2

ouT
] V2000

[ V2210

ouT
M V2002

ouT
M V2001

C100

(s )

C70

—( R )

LD

V2002

ouT
] V2210

C101

—( T )

C100

o RT )

LD

K5

ouT
] V2000

ouT
M V2001

Cé1

—(RST)

clol
RST j
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Example Program
(Continued from previous page)

Rung 10

This rung is the first rung in the logic for function 2, defined
in the menu tree as “Display Fluid Level”. When C71 is
enabled and C102 is not, the function begins. The fourth
predefined message, “Actual Level: ™7, is loaded into the
top line (V2000) of the display.  Since message 2 is a data
display message, the initial display value has to be loaded into
the top line data register, V2002. Inthis case, the initial value,
which is stored in V2211, is copied from V2211 to V2002.

Next, message 6 ,“Push F1 when Done”, is loaded into the
bottom line (V2001) of the display. Then, C102 is set to enable
the next rung. Last, C71 is reset to disable the current rung.

Rung 11

Rung 11 updates the data field of the display message on the
top line. The OP-620’s user can view the data as it changes
within V2211. As long as this rung is active, the top line data
register, V2002, will be updated with the current data, stored in
V2211.

Rung 12

Message 6 on the bottom line prompts the user to “Push F1
when Done”. When the OP-620’s user wishes to stop viewing
the data, they should press the first pushbutton, F1. This will
complete function 2.

When F1, a momentary action button, is pressed, a new set
of messages are loaded into the display registers . Message 1,
“Press Menmu”, is loaded into the top line and message 7, a
blank message, is loaded into the bottom line of the display.
Next, C61 is reset to re-enable the menu enable (ME) bit via
rung 3. Finally, C102 is reset to disable the current and
previous rungs.

After this rung is completed, the OP-620 will display the
“Press Menu” message until the menu button is pressed.

The program is continued on the next page.

™
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OP-620

Function 2
C71

C‘102

OptiMqte Series

LD

K4

ouT
] V2000

LD
] V2211

ouT
] V2002

LD

ouT
] V2001

C102

—{ 1 )

C71

—{ R )

LD

V2211
t ouT
V2002

LD

by Koyo home page: optimate.com

K1

ouT
. V2000

LD

ouT
] V2001

Cé61

—(RST}

clo2
RST >
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Example Program
(Continued from previous page)

AB

Rung 13 ‘C|7 ) co1

This rung is an abort rung. If the OP-620’s user is in the 13 || \ ReT >
menu or in the middle of a function and they realize that they c70
need to exit without making any changes, then they canuse the
CLEAR/ABORT button for that purpose. If the panel is in the < RST )
menu tree when the CLEAR/ABORT button is pressed, the C71
panel will exit the menu and default back to the messages that
are in the top and bottom line message registers. If the user is in ( ReT )
a function, this rung can be used to reset different bits within c100
the program that pertain to any given function which could be RST
active at the time, C70, C71, C100, etc. < )

This rung can also be OR’d with other conditions, such as c101
machine jams, emergency conditions, etc. that might warrant RST
exiting the menu (by clearing the menu enable bit) or disabling < )
a function. Messages can also be loaded to the display to c102
describe the problem to the user if so desired. ( RST )
Rung 14

DA DAK

This rung sets the data acknowledge (DAK) bit whenever ‘C? / €22
the data available (DA) bit is set by the OP-620. It will stay 14 ] | out
active until the panel sees that the DAK has been set. At that
time, the panel will reset the DA bit which will deactivate the /
rung. If you choose to reset the DA bit in this manner, this rung 15 { END )
should be placed at the end of the program where it can be

checked every scan.

Rung 15

This rung marks the end of the program.

™
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OptiMqte Series

Examples of Use with an Allen-Bradiey PLC

Interfacing to A-B Memory

OptiMate panels 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 refer to
Allen-Bradley documentation for information on setting up and
using “N” type files.

Using a Function Button

The five function buttons below the LCD display will appear
as control relay coils in your program. The following example
turns on output O:0/5 when button F2 is active.

Note: When using an OP-620 with an A-B
PLC, always ensure that at least 9 words of
memory_are allocated to ensure proper
communications. butfon F2
N7:7  O0
All of the examples that follow assume that the OP-620 ; )5
module has been configured, through the OP-WINEDIT Editor,
for a file type 7 and base register address 0. With this
configuration, the status and control registers will be at N7:7 and
N7:8 respectively. The following is a table relating status and
control register bits to their N7 locations. Register MSB : : LpB
N7:0 Top Line MeSsqge Selection |
N7:1 Boffor Line Message Selection |
N7:2 Top line Datd |
3 : N7:3 Top Line Data High |
bit location bit location N7 e iR |
N7:6 Function Selection
N7:7[ [ [ [ [¥[ 4 ENT[MAJAB]FS [DA[FE[FA[Fa[Fo[FI
F1 N7:7/0 ME N7:8/0 N7s[ L [T [T T [T [T [ [eDPAKMRIME
F2 N7:7/1 MR N7:8/1
F3 N7:7/2 DAK N7:8/2
F4 N7:7/3 BD N7:8/3
F5 N7:7/4
DA N7:7/5
FS N7:7/6
AB N7:7/7
MA N7:7/8 Displaying Floating Point Numbers
ENTER N7:7/9 Floating point numbers canbe displayed by the OP-620. This
Up arrow |N7:7/10 number format is a standard capability for PLC Direct DL250,
Down N7:7/11 DL350 and DL450 PLCs. However, the A-B SLC PLCs do not
arrow have a means of handling floating point numbers. Due to the
limitations of the SLC, this capability will not be commonly
implemented with A-B PLCs.
- ™
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s

oo oo
S R S R

1 |

1 etpoint d Arrow BLD

2 "Product Rate; 7777 Display - Fixed BCD

3: "Display Setpt; =777 Display . Fixed BCD

4: “Good Parts: 277000 Display - Fixed RCD

5 "Reject Parts: =777 Display Fixed BCD

b6 "Count ¥al; 770000 Dizplay  Fixed BLD:Double
F:TAVOParHr AR AR KRS, Display Fixed Floating Paint
8 "Process Step 1

Process Ho.
"Procesz #1 Automatic”
"Process #1 Manual "

"Fill Tank #1 "
"Drain Tank #1 "
"Process Mo, 2

Sem@mw o
R R L

"Process #2 Manual

Displaying Messages on the
LCD Display

Messages of various types can be configured via OP- | k2 -
WINEDIT and downloaded to the OP-620. The message | MOVE select
definitions shown in the figure above will be used in all 12 nost 4 message 4
of the examples that follow. N7:0 |fofopfine
The example on the right shows a couple of messages MOV seloct
being displayed to the LCD display. The top line uses | MOVE message 8 Process Step 1
data display message 4. The data for the data field is Dest 27-1 fo bofforn
coming fromN7:54. Thebottom line is text message 8. AL
L ;\\ZC\)/VE put data
ur .£4 | from N7:64
09,'::;24 info fop line
data field
Register MSB LSB
N7:.0 Top Line Message Selection
N71 Bottorn Line Message Selection
N7:2 Top Line Data
N7:3 Top Line Data High
N7:4 Boftom Line Dafa
N7:5 Boftom Line Data High
N7:6 Function Selection |
N77 [T T T¥]4 enmalas]rs[oalrs[Fa[r3[re [F1
NrsL T [ [ T T[T [ [ [ [ [sDpakMRME

™
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Displaying long BCD Numbers

Long (up to 8 digit) BCD numbers can be displayed by the
OP-620. This number format is a standard capability for PLC
Direct PLCs. However, the A-B SLC PLCs do not have an casy
means of handling long BCD numbers. Due to the limitations of
the SLC, this capability will not be commonly implemented.

The example in the next column illustrates the method for
displaying large numbers. Registers N7:54 and N7:55 contain
an 8 digit BCD number, with the most significant 4 digits in
N7:55.

Count Val; 75490213
Process Step 1

Arrow Adjustment of Setpoint Data

The figure to the right illustrates arrow adjustment of setpoint
data (and a whole lot more). The process is enabled when B3/0
isenergized. The first program rung places the “Enter Setpoint”
and “Display Setpt” messages in the top and bottom lines,
initializes the setpoint value from the value in N7:37 and enables
the second rung.

The second rung continually copies the setpoint value to the
display value so long as it is enabled. It latches itself until
unlatched by the next rung while disabling the first rung.

The third rung waits until the data available flag is set
(N7:7/5), then copies the setpoint back to N7:37. It also
unlatches the second rung and, by activating B3/3, enables the
next block of logic (whatever that might be) in the program.

Enter Setpt : 1.234
Display Setpt: 1.234

ne

™
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MOV
| MOVE select
12 Souree message 6
Pt 7.0 for top line
MOV
MOVE select
Source message 8
Dest for boftorn
7:1 line
MOV
MOVE
Source
Dest N7:54 Put BCD
N7:2 double from
" N7.'54 &N7:55
MOVE ;{rjf;)d fop dafa
SourceN7:55 fel
Dest
N7:3
B3 B3 — MoV
4{ | H Ms?u\,/cEe select message 1
0 2 for top fine
Dest
N7:0
— MOV
MOVE initiclize setpoint
L S 787 | from value held
in N7:37
N7:2
— MOV
MOVE
Source select message 3
Dest for bottom line
N7:1
B3
enable second
< > rung
1
B3 — MoV
4{ I MOVE
|1 Source copy sefpoint value
to display value
4{33 B3 N7:4
2 3
B3 enaple 3rd rung
4( > disable 2nd rung
2
B3 N7:7 — MoV
I | | MOVE )
4{ | [ Source copy new sefpoint
2 5 back to N7:37
N7:37
B3 enable next
4( > block of logic
3
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Using a Menu Tree

The OP-620 allows you to predefine and use a layered menu
tree for function selection. The operation of this menu tree is
taken care of entirely by the OP-620 terminal. The only
requirement that the user has is to enable or disable the menu
operation, and branch to the appropriate function logic when a
function selection is made.

We will use the menu tree definition shown below for our
example.

The OP-WINEDIT Configuration Editor screen shown
below displays the menu structure, including function
associations, in the lower section of the display. Forexample, if

OptiMqte Series

the operator selects “Process #1 Automatic” from the menu tree,
function number 5 would be placed in the function select
register. If “Manual” is selected, no function number is
selected; the terminal display will go to the next lower layer of
the menu - “Fill Tank #1”.

Any menu item that has lower level menu items below it will,
when selected, branch to the nextlevel. If the “MENU” buttonis
pressed, the terminal will back the menu tree up to the next
higher level (towards the trunk) Arrow keys will step the panel
through selection items on the same level of the same branch.
The lowest level items on any branchwill be function selections.

e

oo

i
A

e

Arrow

1: “E nter Setpoint: 7777 Fized 0-9999
2 "Product Rate: =777 " Display  Fixed BCD

3: "Displap Setpt: 777" Dizplay - Fixed BCD

4: "Good Paits: 77070 Dizplay - Fixed BCD

5 "Reject Parts: "0 Dizplay - Fixed BCD

6: "Count Wal: 7777077 e Display Fixed BECD Double

T " Display Fixed Floating Point:

"Process No. 1
"Process H1 Automatic”
"Process #1 Manual "

"Fill Tank #1 "
"Dirain Tank H1 "

“"Process No. 2 "
"Process 2 Automatic”
“Process 2 Manual "

R
T Pk o o i ek [0

G0 T ST P o
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A Menu Tree Example

The following pages show examples using a Menu Tree.
They show how to determine when a function has been selected
and how to decode a function number. The examples also show
how to implement a function with text display messages and
how to implement a function containing arrow adjustment of a
setpoint. The base registeraddress for the following examples is
N7:0. The examples use the messages and the menu tree shown
in the figure below.

I I

OptiMqte Series

i5: =Tank Draining =
- "Please Wait =
"T2 Max Lewel: d&dr = Arrow Fixed

- "Adjust, then ENTER *:

Process Manual
"Fill Tank #1 -
“Drain Tank #1 -

"Process Mo. 2 -
"Process #2 Automatic”
*Process #2 Manual ~

“"Tank 2 Maximum Level™

™

ch , rect OP-620

by Koyo home page: optimate.com

page-24



Intelligent Peripherals for Control

Decoding a Function Number

The program below illustrates menu tree function selection
using the menu tree shown on the previous page. The first rung
enables the menu tree when B3/3 is active.

Note : Enabling the menu tree does not automatically
put the terminal into the menu. Once enabled, the
terminal will bring up the menu tree when the
operator presses “MENU”. Until then, the display is
under PLC program control.

The second rung sets the appropriate function enable bit when
a selection is selected from the OP-620. Function selection will
activate the FS flag (N7:7/6). The value comparison to the value
held in the function register will latch the appropriate enable
relay (B4/0, B4/1, etc.). The last rung shown will also disable
the Menu Enable (ME) bit by latching B3/4. Note that the logic

OptiMqte Series

Implementing a Menu Function

The program logic shown below illustrates how a typical
function might be implemented. Suppose the selection was
made by the operator to “Drain Tank #1”. According to the logic
just shown, this would result in control relay B4/2 being latched.
The first rung of the “Drain Tank #1” function, shown below,
will put messages into the top and bottom lines of the display.
The second rung energizes output O:0/4 to open the drain until
level sensor input I:2/5 senses that it is empty. The third rung re-
enables the menu and sets it to return back to the “Drain Tank
#1” sclection when the tank is empty. The third rung also
disables the function. By putting the function select relay
(N7:7/6) in series, we force the program to wait until the
function select has been cleared before re-enabling the menu.

shown interlocks the function selects (setting B4/0, B4/1, etc.) B4 — MOV “Tank Draining”
with the function select and menu enable flags to ensure that | | MOVE Load 5
only one function is enabled each time a function is selected. | 5 Source oad Message
Dest to the top line
N7:0 Message register.
ME [ MoV “Please Wait”
B3 B3 N7:8 — MOVE Load message 16
| ] /:/l/ ) enable menu by Source 9 .
| | | N1 sefiing the ME bif et C to the bottom line
3 4 N7:1 message register.
FS ME .
. . | B4 .2 0.0 . .
N‘77‘ N7.8I EEQQ[LJJAL B4 ) ) enable "Process #1 | ‘ 2 > Drain until
B Automatic” function | | 1:2/% sensed
6 |0 Source A N7:6 0 2 5 \ 4
Source B 5
 EQUAL B4 ) enable “Fil Tank #1°  |B4 12 N7:7 B3 Encrgizes the
| function
Source A N7:6 4 }2_< 5 o U >4 Menu Enable bit
Source B 1 N7:8
rau B4 Latches the
|| EQUAL L > enable “Drain Tank #1” L > Menu Return bit
Source A N7:4 2 function 1
. B4 . \
Since the process is
Source B 2 U
complete, unlatch the
EESH AL B4 ) > enable “Tank 2 Maximum 2 function enable bit.
SowceA  N7:6 A Level" funcfion
Source B 10
B3 ,
{ disasble menu by
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Implementng Data Entry using a
Menu Function

The logic shown below is another typical example of how a
setpoint function might be implemented. Suppose the selection
for “Tank 2 Maximum Level” was made. From the logic on the
previous page, this will result in B4:3 being latched.
Accordingly, the first rung shown below selects the appropriate
setpoint message for the top line and a prompt message for the
bottom line. It also initializes the setpoint value for arrow
adjustment. The first rung disables itself and enables the second
rung. When the setpoint data is entered (after the FS flag is
cleared), the second rung will copy the setpoint value back,
unlatch B3:1 to disable the function and unlatch B3:4 to re-
enable the menu. If the menu return flag is also latched, the OP-
620 will return to the same point in the menu.

B3
L
—)
DA FS

B3 N7:7 N7:7 —MOV

# ]F| M MS%}‘/’Ee N7:2

3
U

4

%

B
4<

™

rcpjrect

by Koyo

i BSJr MOS;E/ T2 Max Level : MAA
I " ax Level : "
! 3 l] Souee 17 Load message 15 to the
Dest . . )
N7:0 top line message register.
—MOV
MS%L/rE:e Initial value for arrow adjust message.
Dot N7.37 Copied from T2 Max Level holding
S N7:2 register to top line data register.
—MOV ‘
MOVE "Adjust then ENTER"
Source 0 Load message 16 to the
Dest 7.1 bottom line message register.
Disable current rung and

enable next rung.

When data entry complete (DA bit set),
copy new value from top line data register
to holding register for T2 Max Level.

Dest  N7:37
B3
4( U > Disable current rung
1

Energize the ME bit to
Re-Enable the Menu

u > Since function is complete, clear
3 the bit that enabled the function.
DA DAK
N7:7 N7:8
[ e > Set Data Acknowledge (DAK)
[ 5 N 5

OP-620
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Example Program using an OP-620

The example program shown in the following 4 pages
describes how to implement a program using an OP-620. The
program uses the menu tree, an arrow adjust message, a data
display message and text messages.

Itis a complete program which will run on an Allen-Bradley
SLC 5/03, SLC 5/04 or Micrologix PLC. The program uses a
two level deep menu tree with two menu functions. The first
menu level contains only a single sub-menu message. The
second menu level contains two messages, both of which are
functions.

The OP-620 configuration for this example is shown in the
figure below. The base register address is N7:0. The first
pushbutton (F1) is configured for momentary action and the
rest for alternate. The first pushbutton is the only one used for
this example.

OptiMqte Series

The program implements the following tasks:

¢ Initializing the display

¢ Mapping the status and control registers to/from con-
trol relay registers

¢ Sectting and Resetting the Menu Enable bit (ME)

¢ Deccoding a function number

¢ Implementing a function containing an arrow adjust
message

¢ Implementing a function containing a data display mes-
sage

¢ Displaying text messages

¢ Using a function key (pushbutton)

¢ Using the CLEAR/ABORT button to escape from a
menu or function

¢ Resetting the Data Available (DA) bit using the Data
Acknowledge (DAK) bit

> "Press Menu :
:"Desired Lewel: *** =

: "Adjust, then ERTER ™

c "Actual Level: har =

: "Entry Done-Push Menu™:
:"Push F1 when Dane *:

Arrow Fixed

Dizplay  Fixed

BCD

BCD

"Tank ¥
=5et Fluid Level -~
“Display Fluid Lewel ®

™
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Example Program
Rung 1

This rung only happens on the first program scan. It places
the initial messages onto the OP-620°s LCD display. It loads
message 1 “Press Menu” to the top line of the display. Message
7, which is blank, is loaded to blank the bottom line of the
display. The bit B3/3 is latched to disable the current rung and
to energize the menu enable (ME) bit via rung 3.

Rung 2

This rung sets the menu enable (ME) bit as long as B3/3 is
latched and B3/4 is not. The ME bit allows the user to enter the
menu tree when the MENU button is pressed.

Rungs 3 and 4

Rungs 3 and 4 are used to determine which function was
selected by the OP-620’s user. Notice that both the function
select (FS) and the menu enable (ME) bits are placed in the
rung to ensure that a function has been selected before it
determines which function the user selected. After it
determines that the FS and ME bits are set, the function number
is decoded to determine which function the user selected. To
decode the function number, selection register (N7:6) is
compared with a constant number. The constant number (1, 2,
etc. ) represents the desired function. Once the function
number has beendetermined, a coil is latched. This coil is used
only for this particular function.

Rung 3 represents function 1 and rung 4 represents function
2. These rungs should be duplicated for all the function
numbers within the program. Later in the program, a rung
needs to be added for each bit that starts a function process
(B4/0, B4/1, etc.). When that particular bit has been latched,
the program knows which function was entered and then the
program can implement that function using whatever logic is
necessary. Two examples are described within this program.

Rung 5

This rung disables the menu enable (ME) bit via B3/4. It
checks for the function select (FS) bit. When the FS bit is set,
the program knows that a function has been selected. If the
function number has been decoded correctly as shown in the
previous two rungs, then the panel should exit the menu so the
program can implement the function.

The only way to leave the menu is to disable the ME bit. If
the ME bit is not disabled after a function is selected, the OP-
620’s display will “lock up.” When the ME bit is reset, the
panel will leave the menu mode and the display will return to
PLC program control.

The program is continued on the next page.

™
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B3 — MOV
pa MOVE
/ ‘3 Source 1
Dest ~ N7:0
— MOV
| | MOVE
Source 7
Dest N7:1
B3
—( L)
ME
3 B3 N7:8
| | | (
i ()
3 4 0
N7 N7 [
: © | EQUAL B4
4{ Source A 1 4( L )
6 0 Source B N7:6 0
N7 N7 [
: ©° | EQUAL B4
4{ Source A 2 4( L )
6 0 Source B N7:6 ]
FS
l\‘|7‘:7 / B3
| (L)
6 4
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OptiMqte Series

Example Program Function 1 — MOV
(Continued from previous page) \54\ \B4 MOVE
|| /mk Source 2
Rung 6 0 3 Dest  N7:0
This rung is the first rung in the logic for function 1, defined —Mov
in the menu tree as “Set Fluid Level”. When B4/0 is enabled MOVE
and B4/3 is not, the function begins. The second predefined Source N7:20
message, “Desired Level: M~ is loaded into the top line Dest N7:2
(N7:0) of the display. Since message 2 is an arrow adjust
message, the initial starting point for the adjustment has to be MoV
loaded into the top line data register, N7:2. Inthis case, the data MOVE
which is stored in N7:20, is copied from N7:20 to N7:2. source 3
Next, message 3 ,“Adjust, then ENTER”, is loaded into the
bottom line (N7:1) of the display. Then, B4/3 is latched which Dest  N7:1
enables the next rung. A rung of this type which loads arrow
adjustment messages should only execute one time within the B4
function, therefore, B4/0 is unlatched to disable the current —( L >
rung. B4 3
Rung 7 4< U 2
When the user is finished entering the data, the user will DA S
press the ENTER key as prompted by the bottom line message. B4 N7:7 N7:7 -Mov
The OP-620 will set the data available (DA) bit, N7:7/5. When [ MOVE
the DA bit is set, rung 7 will copy the newly entered data from | ‘3 | ‘5 ‘6 Source N7:2
the top line data register, N7:2, to the data’s storage register, Dest N7:20
N7:20. Next, the program latches B4/4 to enable the next rung
and unlatches B4/3 to disable the current rung. B4
Notice that the function select (FS) bit, N7:7/6, is in scries 4< L >
with B4/3 and the DA bit. This ensures that the panel has 2
cleared the function select flag before allowing the program to B4
accept the new data. 4( U 2
Rung 8
Rung 8 completes function 1. It waits until the OP-620
clears the data available (DA) bit, N7:7/5, before prompting
the user for the next step. B4 NDf.\7 - Mov
When the panel clears the DA bit, two new messages are || | MOVE
loaded to the display. Message 5, “Entry Done-Push Menu” is | \ Source 5
loaded to the top line of the display. Message 7, a blank 4 5 Dest  N7:0
message, is loaded to the bottom line of the display. Next, B3/4
is unlatched to re-enable the menu enable (ME) bit via rung 2. MoV
Finally, B4/4 is unlatched to disable the current rung. MOVE
After this rung is completed, the OP-620 will display the source 7
“Entry Done-Push Menu” message until the menu button is
pressed. Dest  N7:1
The DA bit can be cleared two different ways. One is to
replace the data entry message with another message, the other B3
is to energize the data acknowledge (DAK) bit, N7:8/2. In this —( u >
example, the latter was chosen. Rung 13 explains that process gg 4
in more detail.
—(u)
a4
The program is continued on the next page.
™
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Example Program
(Continued from previous page)

Rung 9

This rung is the first rung in the logic for function 2, defined
in the menu tree as “Display Fluid Level”. When B4/1 is
enabled and B4/5 is not, the function begins. The fourth
predefined message, “Actual Level: “”, is loaded into the
top line (N7:0) of the display. Since message 2 is a data
display message, the initial display value has to be loaded into
the top line data register, N7:2. In this case, the initial value,
which is stored in N7:21, is copied from N7:21 to N7:2.

Next, message 6 ,“Push F1 when Done”, is loaded into the
bottom line (N7:1) of the display. Then, B4/5 is latched to
enable the next rung. Last, B4/1 is unlatched to disable the
current rung,

Rung 10

Rung 10 updates the data field of the display message onthe
top line. The OP-620’s user can view the data as it changes
within N7:21. As long as this rung is active, the top line data
register, N7:2, will be updated with the current data, stored in
N7:21.

Rung 11

Message 6 on the bottom line prompts the user to “Push F1
when Done”. When the OP-620’s user wishes to stop viewing
the data, they should press the first pushbutton, F1. This will
complete function 2.

When F1, a momentary action button, is pressed, a new set
of messages are loaded into the display registers . Message 1,
“Press Menmu”, is loaded into the top line and message 7, a
blank message, is loaded into the bottom line of the display.
Next, B3/4 is unlatched to re-enable the menu enable (ME) bit
viarung 2. Finally, B4/5 is unlatched to disable the current and
previous rungs.

After this rung is completed, the OP-620 will display the
“Press Menu” message until the menu button is pressed.

The program is continued on the next page.

™
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Function 2
B4 B4
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—Mov
MOVE

4<
4<

Source 4

Dest N7:0

— MOV

| MOVE

Source N7:21
Dest  N7:2

— MOV

| MOvE

Source 6

Dest  N7:1

w w
CrRr—g

—Mov
MOVE

Source N7:21
Dest  N7:2

— MoV
MOVE
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4<
4<

Source 1

Dest N7:0

— MOV

| MOvE

Source 7

Dest N7:1
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Example Program
(Continued from previous page)

Rung 12 N7:7 B3

| |
This rung is an abort rung. If the OP-620’s user is in the 12 | |
menu or in the middle of a function and they realize that they 7
need to exit without making any changes, then they canuse the
CLEAR/ABORT button for that purpose. If the panel is in the
menu tree when the CLEAR/ABORT button is pressed, the
panel will exit the menu and default back to the messages that
are in the top and bottom line message registers. If the user is in
afunction, this rung can be used to unlatch different bits within
the program that pertain to any given function which could be
active at the time, B4/0, B4/1, B4/3, ctc.
This rung can also be OR’d with other conditions, such as

B4

B4

B4

SN N /% B N

L LD L

machine jams, emergency conditions, etc. that might warrant B4

exiting the menu (by clearing the menu enable bit) or disabling U

a function. Messages can also be loaded to the display to

describe the problem to the user if so desired. B4

Rung 13 U 2_)
This rung energizes the data acknowledge (DAK) bit DA DAK

whenever the data available (DA) bit is latched by the OP-620. N7:7 N7:8

It will stay active until the panel sees that the DAK hasbeenset. 13 | | (

At that time, the panel will unlatch the DA bit which will || \ A

deactivate the rung. If you choose to unlatch the DA bit in this 5

manner, this rung should be placed at the end of the program ;4 [ END )

where it can be checked every scan. \

Rung 14

This rung marks the end of the program.

™
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OptiMqte Series

Set Up and Interconnect

Legending the Function Keys

Legending the OP-620 panel is a relatively simple process
thatbasically involves sliding a label transparency into a pocket
in the panel overlay. Use the following
procedure.

¢ Remove the bezel from the panel.

The bezel snaps to the panel 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 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.

UP620 Label Template

Stop Previous

Process {i Process ({Dmyer ON Loaop Loop

Other options include the following
> Uses a computer graphics program and a laser

printer to create the transparency directly. Alter-
nately print on paper and photocopy to a transpar-
ency
> Use press on letters onto a transparency sheet.
> Use a typewriter, lettering machine or press on let-
ters to letter onto paper, then photocopy.
¢ Cut along outline. Slide into overlay pocket. Pushbut-
ton legends slide in from the bottom.
o Re-attach bezel. Push bezel onto box until it snaps to-
gether.

™
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Connection to the System

OptiMate panels are designed for communication
connection to system devices. The panel canbe 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 panel to a computer or PLC can
be accomplished over either an RS 232 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
serial link connector pinouts.

Power

OptiMate modules can operate on any voltage between 8
and 30 VDC. Power must be connected to the terminal plug
located on the back of the module.

There is a brief (0.5 to 2 millisecond) power on surge 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.

For multi-panel systems using multiple power supplies, we
recommend tying the DC commons (grounds) together for
each separate power supply. This will ensure that the voltage
differential of each power supply DC ground will be at the
same level.

OptiMate Ponel R$232 OptiMate Panel R3422
- Host ComputerfPLC: - OptiMate Panel
Host CompUterPLC Opgg{l?;eh;ggel iy
X+ 0 RS422RX+
E)(( g :gggg?))(( T¢ — 10 RS42RX-
RX+ —— 11 RS422 TX+
SigGnd ———5 SigGnd R 12 RS42TX-

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

Serial Connection to OP-9001 Communications Master

Connection to an OP-9001 Communications Master over a
serial link is via RS422. The Communication Master port
connections are reversed from the panel 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. For longer distances or in noisy environments, a two
pair shielded RS422 cable is recommended. We recommend
Belden 9729 or equivalent cable.

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
switch should be on in the last, and only the last, panel on the
cable.

Run

™
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OptiMqte Series

Configaration

Configuration Selections

OptiMate panels can be configured for the specific application
by using the OP-WINEDIT Configuration Editor. The OP-
WINEDIT Editor runs on any IBM PC compatible computer with
Windows. It allows the user to select the exact functionality to
meet application requirements.

For the OP-620 module, the following are important
configuration parameters.

Single Module PLC Based Systems

Decision Selection
Single/ Multi |Choose single panel configuration
Module

Configuration
starting point

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

PLC Type Select appropriate PLC type

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

Buttons Select momentary or alternate action as
required for your application

Messages Define messages as required for

application

™
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Multi Module PLC Applications (Uses
Communications Master)

Decision Selection

Single/Multi  |Chose Multi module

Module

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

Protocol This applies to the OP-9001
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.

Address Each panel must have a unique address

Panel The OP-WINEDIT software will

Protocol automatically select the OptiMate Hex
protocol for communications between the
OP-9001 and the panel. (This is all
transparent to the user)

Buttons Select momentary or alternate action as
required for your application

Messages Define messages as required for your
application.

Configuration must be downloaded from the IBM PC
compatible to each panel. This is done over the serial link. Panel
must be selected for “Pgm” (DIP switch in back of the module)

Jor module to accept configuration data. After the download to

the panel is complete, wait a few seconds before switching the
DIP switch from “Pgm” to “Run.” The DIP switch must be in the
“Run’” position for the module to operate with the selected host.

The “Term” switch must be in the OFF position unless the panel
is at the end of a cable in an RS422 system.

ON

Run

page-34



Intelligent Peripherals for Control OptiMqte Series

Creating Messages Message # Text (20Characters Max.)

The figure onright the illustrates the 7 Enlzer Sezpe clet: AN A[A
process of creating messages for your . ATATA A
program to use. The first step involves 2 2 a' A c Rat el . ~TATA : A
simply using a message template to S St clf 2 Ta 22 e .

define, on paper, each of the messages.
We suggest copying the template page
and using it to define all of your
messages.

The next step is to use the OP-
WINEDIT editor to enter the messages
as defined. Remember to use carets
wherever variable data is to be used. Example Message Definitions
The OP-WINEDIT editor will guide
you through other definable
parameters, including data type,
message type, etcetera, as shown
below.

Display Setpt: AArA

™
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Label and Message Definition Templates

Message # Text (20Characters Max.)

Message Definition Template

- 4.08" -
,15” >{ «,80” 111

Pushbutton Label Strip Pattern

™
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OptiMqte Series

Specifications

Physical ‘

o Recessed Mount Housing 6.6”Lx4.0”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

¢ Colors : Dark gray housing with dark gray
panel. Keypad keys; white with dark gray

4.00"

letters. White with user supplied label.
o LCD Display : 2 line x 20 character STN '

3.65"

"

Panel Cutout [ -

Housing Outline %

with LED backlight charactersize :
5.5mm high x 3.2mm wide

&.20" i

Electrical
e Power: 8 -30VDC @ 1.8Watts
150mA @ 12VDC
75mA @ 24VDC
¢ Power on surge (see figure below)
1.5A for 2 milliseconds maximum

0.005 0.01
Seconds

Power on Surge

¢ Power connector : Pluggable terminal block, 2 position

Communications

RS232 and RS422

4800 to 19200 baud

Compatible with major PLC protocols
15 pin female ‘D’ shell connector

Communications Failure Operation

Should the module (when not selected for configuration) ever fail to
communicale successfully for a period of 12 seconds, the LEDs inset in
the corner of the 5 buttons will all simultaneously flash at a rapid rate.

™
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Panel Mounting Dimensions
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Environmental

¢ Enclosure -NEMA 4
(when propetly installed)
-0to50C

- 95% non-condensing

e Temperature
e Humidity

Message Types (160 user defined messages
available)

¢ General Text message

¢ Data display message (one data value per line)

¢ Arrow adjustment data message (integer or fixed
point)

Numeric Types & Values
®

Integer

¢ Fixed Point
¢ BCD (Values between 0 & 9999; with appropriate

decimal placement)

e BCD Double (values between 0 & 99999999 with

appropriate decimal placement)

¢ Binary (Values between 0 & 65535 with appropri-

ate decimal placement)

¢ Floating Point (Values between -3.402823E+38 to

+3.402823E+38 in the format of £X XXE£XX)
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