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1. INTRODUCTION TO THE 2000C DISPLAY
1.1 A Quick Start

If thisisyour first time working with the VV orne 2000C display and you would like aquick way to see what
the lit display looks like , this section is for you. The quickest way to see a display is to put the unit in the
PROGRAM mode. To accomplishthisconnect DC ground (terminal one) to the PROGRAM terminal (terminal
four), and apply power to the display (see section 4.1 Powering The Display). The display will light up with the

message:

“EDITING MESSAGE 001"

1.2 Features Of The Display

The model 2000C canned message display can store up to 250 messages of 20 characters each in an
EEPROM non-volatile memory. Each message can be programmed to be fixed, flashed or scrolled, and to time
out automatically or persist until the next message is called up. In addition messages can be chained together to
alow up to 180 characters (9 messages) to be displayed from a single message address either by scrolling the
entire message or by alternately displaying lines of text. Up to 8 characters of real time variable data can be
inserted per fixed or flashed message and can be inserted anywhere within the 20 available characters. A FIFO
(firstin - first out) message queue allows up to 8 messagesto be queued ininternal memory at any time. Message
callup and variable data loading are handled through the same port minimizing the number of 1/O points needed
to interface to the display.

1.3 Programming The Display

The 2000C display isfield programmable through its RS232 PROGRAM port. Any keyboard or computer
capable of transmitting the required protocol (RS232 at 300 baud, 8 databits, no parity and 1 or 2 stop bits) can
be used to program the display. The Vorne Display-Pro software package for IBM persona computers and
compatibles (available at no charge from the factory) makesit very easy to program displays from the PC. The
software aso provides hard copies of message files, long term message file storage and easy programming of
additional displays.

On displays powered from 120 VAC or 10-30 VDC, the display sources an auxiliary regulated +5 VDC
output (200 mA maximum) useful for powering keyboards.

1.4 Notes On Vacuum Fluorescent Displays

Vacuum Fuorescent display technology was chosen for this product because of its superior brightness,
viewing angle, and spectral qualities. The natural color emitted by the display tube is a green blue, peaking at
awavelength of 505 nanometers. The display isfilterable to blue, red or yellow by using different labels. If one
of these colorsisdesirablefor your application please consult thefactory. TheVFD tubehasarated life of 50,000
hours (almost six years of continuous operation). Rated life is said to be reached when the display tube reaches
half brightness. To maximize the life of the display, it isimportant to avoid keeping the same message fixed
on the display for extended periods (hours). Thusif you wish to have a default message on the display such as
“ALL SYSTEMS GO”, “MACHINE RUNNING” etc, it is suggested that you scroll the message to prevent
imprinting the message on the display phosphors.
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2. FEATURES OF THE 2000C DISPLAY
2.1 Fixed, Flashed And Scrolled M essages

Each message when edited can be assigned one of three basic display formats - fixed, flashed or scrolled.
Also assigned ishow long (or many times) the message will be displayed. Oftentimesit isconvenient to program
amessage to display until the next message number is loaded.

Fixed M essage - Fixed messages display for aperiod of time, assignable in two second intervals from 2 to 198
seconds, or aternately until the next message is called up through the parallel input port.

Flashed M essage - Flashed messages flash at afixed rate of approximately 3 times per second for a period of
time assignable in two second intervals from 2 to 198 seconds, or alternately until the next messageis called up
through the parallel input port.

Scrolled M essage - Scrolled messages scroll across the display (fromright to left) at afixed rate, for anumber
of times assignable between 1 and 99 times, or continually scroll until the next messageis called up through the
parallel input port. Scrolling is especialy useful in combination with chaining messages together, to create
continuous messages of up to 180 charactersin length.

2.2 Chaining M essages Together

Any message can be the start of a chain that links together up to 8 additional messages. Chaining is
especialy useful to create messages longer than 20 characters (up to 180 character messages are possible with
chaining). These longer messages can be displayed either by scrolling the entire message or by aternately
displaying lines. Chaining is also useful in applications where a common message segment is defined in one
message location and then repeatedly linked to other messages, the overall effect being to reduce the amount of
message memory used. Each message can have its own independent chaining sequence defined, thus 250
independent chainsare possible (onefor each message). For example, messages 1, 2 and 9 can havethefollowing
chained sequences defined all at the same time.

MESSAGE 001: 001 -> 002 -> 003 -> 004 -> 005 -> 006 -> 007 -> 008 -> 009
MESSAGE 002: 002 -> 004 -> 006 -> 008 -> 001 -> 003 -> 005 -> 007 -> 009
MESSAGE 003: 009 -> 008 -> 007 -> 006 -> 005 -> 004 -> 003 -> 002 -> 001

The first message in any chain determines the attributes of the entire chain; message type (fixed, flashed
or scrolled), message timing and which other messages will be links in the chain. All linked messages just add
more text — they do not change the operation. For example, if thefirst messagein achainisof the scrolled type,
theentire chainwill be scrolled, regardiess of how the other messagesareformatted. If thefirst messageinachain
is fixed or flashed, each message in the chain will display fixed or flashed for a duration determined solely by
the first message.
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2.3 Displaying Real Time Variable Data Within A M essage

Up to 8 real time hexadecimal (0-9 and A-F) variable data characters can be displayed in each and every
one of the 250 messages. The variable data can beloaded whenever the messageisdisplayed, and can be updated
repeatedly as long as the message continues to be displayed. There are some important limitations of variable
datato be noted. Variable data can only be loaded into fixed or flashed messagesthat are not chained. In other
words variable data cannot be loaded into scrolled messages or chained messages. Also, variable datacannot be
gueued, it must be loaded following the message selection, while the message is actually being displayed.

When programming messages, space isreserved for avariable data character by embedding the character
“N (5E Hex) in the message wherever avariable data character isdesired. Asan example, if one of the messages
displays production count and rate, with 5 digits of count and 3 digits of rate, the message text would be entered
in the PROGRAM mode as.

“ COUNT MY RATE MV

The required loading and timing sequences for variable data are discussed in section 4.8 (“Loading Real Time
Variable Data Into A Message”).

2.4 Queueing Multiple M essage Selections

If multiple messages are called up within a short period of time, the display will automatically queue up
to eight message numbers in internal memory for subsequent display in a FIFO (first in - first out) basis. Fixed
and flashed messages will be displayed for several seconds and scrolled messages will be displayed once
regardless of what was originally programmed. Thus all queued messages will be processed through, displaying
for a minimum of several seconds until the message queue is empty.

For some applications queueing may not be desirable (for example when the programmable controller is
internaly prioritizing or queueing messages, or when it is desired to have the message display always reflect
whichever message number is currently on the parallel input port). A specia version of the 2000C operating
software is available with queueing disabled for fixed messages, thus providing immediate display of the most
recently called up message. In this special software scrolled and flashed messages are still subject to queueing.
If this is desirable for your application please consult the factory.

2.5 Powerup Memory Test

Every time a message is edited, the 2000C calculates a checksum of the entire message memory which it
storesin nonvolatile memory. If thisstored checksum does not match anewly calculated checksum on powerup
the display will show the message:

‘ERROR MEMORY CHECK”

Thisis an indication that the message memory contents have been corrupted and the unit may need servicing.
The message will automatically disappear after severa seconds and the display will allow operation. It is
suggested, however, that the display be reprogrammed and, if the error message persists, returned to the factory
for evaluation.
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3. PROGRAMMING THE 2000C DISPLAY
3.1 Placing The Display In The Program Mode

To put thedisplay inthe PROGRAM mode connect DC ground (terminal one) to the PROGRAM terminal
(terminal four), and apply power to the display (see section 4.1 Powering The Display). The display will light
up with the prompt

“EDITING MESSAGE 001"

From this prompt, the display is ready to alow editing of the internally stored messages through the RS232
PROGRAM port.

3.2 The RS232 Programming Port

The 2000C display isfield programmable through its RS232 PROGRAM port. Any keyboard or computer
capable of transmitting the required protocol (RS232 at 300 baud, 8 databits, no parity and 1 or 2 stop bits) can
be used to program the display. Since no communication handshaking isrequired or provided by the display, just
two wires are needed for serial communication. These are the signal ground and transmit data (TXD) from your
keyboard or computer. Most computersand many serial keyboardsuse either aDB9 or DB25 connector for their
seria port. A DB9 usually hassignal ground on pin 5 and transmit dataon pin 3. A DB25 usually hassignal ground
onpin7 andtransmit dataonpin 2. Terminals1and 2 ondisplayspowered from120VAC or 10-30 VDC source
an auxiliary regulated +5 VDC output (200 mA maximum) which is useful for powering keyboards.

Wire your keyboard or computer to the display as follows:

PROGRAMMING

DC GND
+5V OUT
RETURN

RS232 IN
PROGRAM

OO0

=
N
w

)
<F

[&)]
o

SIGNAL GROUND

T

— — TRANSMIT DATA
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3.3 Programming TheDisplay FromAnIBM PC Or Compatible

If an IBM personal computer or compatibleisavailable for programming the display, we highly recommend
using the VVorne Display-Pro software package (available at no charge fromVorne). The Vorne Display-Pro utility
provides acomplete development environment designed to decrease thetime it takesto program and reprogramthe
Vorne 2000C series alphanumeric canned message displays.

With the VDP utility the user can create new message files, edit previously saved message files, and
simulate how messages will appear once programmed in the VVorne 2000C display. The program will also print
out hard copiesof messagefilesfor documentation purposes, providelong term messagefile storage and provide
easy dumping of message files to one or more displays.

The VDP program is menu driven with pull down menus and extensive online help. Available in both
51/4" and 31/2" disk formatsit requiresthefollowing hardware:

» apersona computer running MS-DOS or PC-DOS version 2.00 or later;
one floppy disk drive (hard disk optiona);

256K RAM available memory;

one Asynchronous Communications Adapter (seria port).

Note: The remainder of section 3 pertains to programming the 2000C display from a keyboard or a dumb
terminal, and can beignored if you ar eusing the Vor ne Display-Pro softwar eto programthe display. Inthelatter
case follow the instructions provided with the VD P software.

3.4 Programming The Display From A Keyboard Or Dumb Terminal

Note: This section pertainsto programming the 2000C display fr omakeyboar d or adumb ter minal, and should
be skipped if you are using the Vorne Display-Pro software to program the display.

When working through the menus (described below and flowcharted in Figure 1), several keyshave special
uses that are documented below. Experiment - you will soon get an intuitive feel for the editing process.

KEY NAME FUNCTION

“CR” CarriageReturn | Acceptsthecurrent menuchoice.

“SP” Space Bar Increments choices within a menu; increments message number whenever that is
a selection.

“ESC” Escape Key Return to “EDITING MESSAGE ###” prompt with no action taken. Also used
to bypass message chaining menu, and to returnto “DISPLAY TIL NEXT MSG”
prompt in message timing menu.

“0"-“9” NumericKeys | Overwrites number at blinking cursor. Valid numbers are in the range from “0”
through “9”.

2000C Series Canned Message Display Page 8




#H#  isany number between 1 and 250
X isany number between1and 9

A) M essage Selection

Prompt “EDITING MESSAGE ###”
Description Theinitial message when entering the PROGRAM mode alows selection of any of the 250 messages
for editing. Any attempt to enter amessage number greater than 250 will default to 001.
Keys “SP” e Incrementsthe message number.
“07-"9” « Overwrite message number at blinking cursor location.
“CR” « Acceptsthe message number and goesto next menu (B1).
“‘R” » Goesto message review menu (F).

B1) Message Type - Fixed

Prompt “MESSAGE ### FIXED”

Description Selectsthemessagetypeto befixed.

Keys “CR” « Acceptsthemessagetypeasfixed. Goto (C1).
“SP” e Incrementsmenuchoiceto (B2).

B2) Message Type - Flashed

Prompt “MESSAGE ### FLASHED”

Description Selectsthemessagetypeto beflashed.

Keys “CR” « Acceptsthemessagetypeasflashed. Goto (C1).
“SP” e Incrementsmenuchoiceto (B3).

B3) Message Type - Scrolled

Prompt “MESSAGE ### SCROLLED”

Description Selectsthemessagetypeto bescrolled.

Keys “CR” « Acceptsthemessagetypeasscrolled. Goto (C1).
“SP” « Wrapsthemenu choiceback to (B1).

C1) Message Timing - Til Next M essage

Prompt “DISPLAY TIL NEXT MSG”

Description Instead of allowing the messageto time out, when thismenu optionis selected the messageremains
on the display until another message is called up.

Keys “SP” e Incrementsthemenuchoiceto (C2).
“CR”  Acceptsthe current choice and goes to next menu (D).
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C2) Message Timing - Fixed Time

Prompt “DISPLAY MSG XX TIMES’

Description  Selectsthe number of timesamessageisto bedisplayed. |sselectablein single number increments
from 01 to 99 times. For fixed or flashed messages each time increment represents approximately
two seconds. Thusthe message can be timed between 2 and 198 seconds. For a scrolled message
the times designation represents how many times the message will scroll across the display.

Keys “SP” e« Increments the message time.

“ESC” e Returnsthe prompt to (C1).
“CR”  Acceptsthe selected message time. Go to (D).
“0”-“9” « Overwrites message time at blinking cursor location.

D) M essage Chaining

Prompt “CHAINLINK X MSG ###” where X represents current chain link and can range from 1 to 8.
Description Allows linking up to eight additional messages to currently edited message.
Keys “ESC” e« Skips chaining and goes directly to message text (E).

“SP” e Increments message number.

“0"-“9” « Overwrites message number at blinking cursor location.

“CR” o If ## is 000 (no message number entered), or if X is 8 (last chain link available) go
to message text (E), otherwise, accepts current chain link message data and incre-
ments chain link number.

E) Message Text

Prompt When unit isfactory shipped, each message location has preset text “MESSAGE XXX BUFFER
I”. Otherwise what appears is the currently stored message text.

Description Loads current message text from nonvolatile memory and allows editing.

Keys The following edit keys are valid. All other keys are literal in nature, both upper and lower case.
Notethat position 1 refersto theleftmost character position and position 20 refersto therightmost
character position when viewing the display.

“BS”  Backspace key moves cursor back one character without deletion. If at position 1,
the cursor will wrap to position 20.

“LF” < Linefeed key moves cursor forward one character without deletion. If at position 20,
the cursor will wrap to position 1.

“DEL” < Delete key deletes current character and moves cursor back one character. If at
position 1, the cursor will wrap to position 20.

“SP” e Space bar deletes current character and moves cursor forward one character. If at
position 20 the cursor will wrap to position 1.

“n » Up-Arrow (also called Carat sign) is used to reserve a variable data position. While
in the PROGRAM mode a “" will be displayed once it has been entered into a
message. When in the RUN mode blanks will be displayed until variable data is
loaded.

“ESC” e« Saves message text and al attributes, recalculates a memory checksum and goes to

“CR” message selection prompt (A) for next message (message number is automatically
incremented). It isimportant to note that no message attributes are stored in
nonvolatile memory until the “ ESC” or “ CR” key is entered in the message text
menul.

2000C Series Canned Message Display Page 10



F) M essage Review

Prompt “‘REVIEW MESSAGE ###”
Description Selects message for review, asif it were called up in RUN mode.

Keys “SP” * Incrementsmessagenumber.
“0"-“9” » Overwritesmessagenumber at blinking cursor location.
“CR” » Will display message selected as if it were called up in the RUN mode.

ANY KEY < While the message is reviewing, any key will terminate the message review and
go back to message selection prompt (A) with the reviewed message selected for
editing.

Note: See Figure 1 below for a graphic flowchart of the entir e editing process.

Figurel-GraphicFlowchart Of Editing Process

EDITING MESSAGE ###

A) MESSAGE SELECTION

"CR"
& <
~ <
ngpn
ngpn ngpn
B) MESSAGE TYPE MESSAGE ### FIXED >| MESSAGE ### FLASHED >| MESSAGE ### SCROLLED
"CR" "CR" "CR"
>N \ <
Z <
\
"CR"
—)l DISPLAY TIL NEXT MSG |7
-~
"ESC \ nCRII
< DISPLAY MSG 01 TIME >
C) MESSAGE TIMING SP
"ESC" "CR"
< DISPLAY MSG 02 TIMES >
v
ngpn
DISPLAY MSG 99 TIMES
"CR" €
\
"ESCH
CHAINLINK 1 MSG ####
"CR"
\
"ESC_
D) MESSAGE CHAINING CHAINLINK 2 MSG ### >
v "ESC”
CHAINLINK 8 MSG #### >
nCRII <
\
E) MESSAGE TEXT MESSAGE XXX BUFFER! | Use Text
Editing Keys
"ESC" or "CR"
\
A) MESSAGE SELECTION EDITING MESSAGE ###+1
“R" or "
\

REVIEW MESSAGE ### + 1

F) MESSAGE REVIEW
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4. INTERFACING THE 2000C DISPLAY TO CONTROLLERS

4.1 Powering The Display

The chart below outlines the operating and inrush power requirements of the three different size models
of the 2000C display.

MODEL SIZE OPERATING POWER INRUSH POWER
2005C 5mm (.2") 2.3VA XX VA
2009C 9mm (.35") 3.6 VA XX VA
2015C 15mm (.59") 6.8VA XX VA

Power ConnectionsFor DisplaysWith Housing Option C (Panel M ount Case) - Power connectionsaremade
to a separate three terminal power connector (marked A, B, and C). Power iswired into terminals A and B as
shown below. Terminal C is used to provide earth ground to the enclosure. It is highly recommended that earth
ground be wired to termina C as this will provide a safety ground to the enclosure as well as areturn path for
externd electrical noisedisturbances.

OPERATING VOLTAGE OPTION 120 OPERATING VOLTAGE OPTION 24 OPERATING VOLTAGE OPTION 5
120 Volt AC + 15% 10 - 30 Volt DC 5 Volt DC + 5% (Regulated)
POWER IN POWER IN POWER IN

120 VAC
120 VAC
EARTH GND
DC GND IN
10-30 VDCIN
EARTH GND
DC GND IN
5V DCIN
EARTH GND

>

os)

(@]
>
os)
(@]
>
os)
(@]

Power Connections For Displays With Housing Option B (Bezel Mount) Or O (No Housing) - Power
connections are made to the first two terminals of the top eight terminal connector. The power supplied must be a
very clean, well regulated 5 Volts DC (x 5%).

|
1 2
DCGND | 5vDC
IN IN
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4.2 Selecting A PLC Output Card ToUseWith TheDisplay

The RETURN, RESET, VAR DATA, STROBE and DO-D7 inputs are designed to interface with
programmable controllers. For displays ordered with housing option C (panel mount case) input optionsL and H
are available; for displays ordered with housing options B (bezel mount) or O (no housing) the input goes directly
into a CMOS gate with characteristics outlined below under CMOS.

L Input Specifications- For displaysin panel mount case only.
Useinput option L with TTL, contact or open collector output cards.
Input Voltage Range * 3.5t0 9 Volt DC Sink or Source

Input Loading * 680 ohm

Leakage Accepted * Upto2mA
LogicO * 1.5 Volts maximum
Logicl * 3.5 Voltsminimum

H Input Specifications - For displaysin pane mount case only.
Useinput option H with 12, 15 or 24 volt DC output cards.
Input Voltage Range *9t0 30 Volt DC Sink or Source

Input Loading * 3.3K ohm
Leakage Accepted * Upto2mA
LogicO * 6.6 Volts maximum
Logicl * 9.0 Voltsminimum

CMOS Input Specifications - For displays with bezel mount or no housing only.
Use CMOS input option with TTL, contact or open collector output cards.
Input Voltage Range * 5Volt DC Sink only

Input Loading * 12K Ohm pullup to 5 Volts
Leakage Accepted .

LogicO * 1.5 Volts maximum

Logicl * 3.5 Voltsminimum

4.3 Wiring The Display To Your Controller

This section provides an overview of the inputs designed to interface with programmable controllers
(terminals5to 16). These are graphically shown and described below.

Panel Mount Units Bezel or No Housing Units
Top Bottom
1 L
/ PROGRAMMABLE CONTROL # PROG. CONTROL PROGRAMMABLE CONTROL
< <
Eln kB AR
=) H% A0l | d |l || |w ||~ ] H% laliiNe) O | d | N | M | S | 0| O |~
By g & Alo|lo|lo|lao|lao|a|ao zZ|W| g & Alo|lo|lo|lao|lao|a|o
g | % 2|6 Tz B
> >
/4 5| 6| 7| 8| 9|10|11|12 13|14 | 15| 16 /4 56|78 9 |10 |11 |12 |13 |14 | 15| 16
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Return (Terminal 5) - Units supplied in a panel mount case can be used with both sink and source output cards,
depending on how the return lineiswired. The sink /O is also known as active low sinceits on state is ground,
whereasthe source 1/0 isknown as active high Sinceitson sateis postive DC.

For sink I/0O wire the 2000C return line to the plus side of your output card supply. This provides apassive
pullup for dl inputslisted in this section. For source I/O wire the 2000C return line to the ground side of your output
card supply. This provides a passive pulldown for al inputslisted in this section. In al cases make sureto wirethe
DC ground of the 2000C to the DC ground of your output card supply.

Units supplied with abezel mount or no housing do not have areturn line connection. These displays can only
be used in the sink (active low) configuration. All the inputs are passively pulled up through a 12K Ohm resistor to
5VoltsDC. Wiring examplesare shownin section4.4.

Reset (Terminal 6) - When brought active this terminal will reset the unit to a condition similar to powerup
(display blank, scanning input port, message queue empty). The reset can be used to clear messages from the
display aswell as empty the message queues - however no data can be loaded into the display for 100 milliseconds
after areset.

Var. Data (Terminal 7) - Since the same 8 bit RUN port (DO-D7) is used to both call up messages and to load
real time variable data, the VAR DATA termind is used to differentiate between the two operations. If the terminal
is held active, any data entered through the RUN port is interpreted as variable data. When not active (or left
floating) any data entered through the RUN port isinterpreted as a call for amessage. If variable datawill not be
used thisterminal should be left unconnected.

Strobe/ DO-D7 (Terminal 8to 16) - DO through D7 and the strobe line make up the RUN port used to both call
up messages and to load real time variable data. Messages are called up using simple binary coding to represent
message numbers. Variable datais|loaded one character at atime, using the DO - D6 port linesto smultaneously
load the binary representation of the character and the position of the variable data character within the message.
When the strobe line is brought active the information on the RUN port (D0-D7) isloaded into the display,
and the corresponding message or variable datais displayed. For applications where variable datais not used the
strobeisoptional (see Section 4.6 Selecting Strobe Or No Strobe Operation). For timing requirements and loading
sequences, see Section 4.7 Calling Up Messages and Section 4.8 Loading Real Time Variable Data Into A

Message.

4.4 Wiring Examples

On the next two pages are avariety of examples designed to show proper wiring between the PLC and the
2000C display. Please note that the output card power supply must be compatible with the 2000C input option
ordered (input option L requires 3.5-9 Volt I/O, input option H 9-30 Volt 1/0, input option CMOS requires 5 Volt
1/0).
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Housing Option “ C” (Pand M ount Case)

Wiring Examples

5-30 VOLT DC SOURCE

OUTPUT CARD
5-30 VOLT DC
USERS
SUPPLY
+ -
+V 5 4#5 1) DC GND
GND | 2)+s5vouT
)| 3)SERIALIN
| 4 ProOG
| 5 RETURN
outii | 2| 6)RESET
ouT10 | & | 7) VAR DATA
ouT9 | )| 8)STROBE
ouT1l |© O 9 Dpo
out2 |© O 10)bp1
ouT3 | Q| 1102
ouT4 | O\ 12 p3
ouTs | O | 13)pa
ouT6 | | 149Ds
ouT7 |D @ | 15) D6
outs | | 18)D7
PROGRAMMABLE VORNE
CONTROLLER DISPLAY

1) Tie external supply DC ground
to Vorne DC ground.

2) Tie external supply DC ground to
Vorne Return terminal.

3) Connect source outputs to Vorne
inputs.

5-30 VOLT DC SINK

OUTPUT CARD
5-30 VOLT DC
USERS
SUPPLY
+ -
+V Eﬂ. GH5 1) DC GND
GND |OFHFT— || 2)+5vouT
| 3)SERIALIN
| aPrROG
O | 5)RETURN
ouTii |© O\ 6) RESET
ouT10 | & 7) VAR DATA
ouT9 |© Q| 8) STROBE
ouTl |© Q| 9 bo
outz2 |© | 10D1
ouT3 (2 O\ 11D2
ouT4 (D | 12)p3
ouTs [ O\ 13) D4
ouTe |© Q| 14D5
ouT7 | | 1506
outs | | 1607
PROGRAMMABLE VORNE
CONTROLLER DISPLAY

1) Tie external supply DC ground
to Vorne DC ground.

2) Tie external supply +V to Vorne
Return terminal.

3) Connect sink outputs to Vorne
inputs.

CONTACT
OUTPUT CARD
5-30 VOLT DC
USERS
SUPPLY
+ -

6 1) DC GND
O | 2)+5vouT
| 3)SERIALIN
| 4 PROG
| 5) RETURN

o— )| 6)RESET

o— | 7) VAR DATA

o— )| 8) STROBE

o—— | 9 Do

o—{ | 100D1

o— | 11yD2

o—©| 12)p3

o—| 13)pa

o— | 19D5

o—— | 15 D6

o—— | 16)D7

SR SRS

1) Tie external supply DC ground
to Vorne DC ground and to
common of switches.

2) Tie external supply +V to Vorne
Return terminal.

3) Connect contact outputs to Vorne
inputs.
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Housing Option*“ B” (Bezel Mount) Or “ O” (NoHousing)
Wiring Examples

TTL
OUTPUT CARD
5VOLT DC
USERS
SUPPLY
+ -
+v D || 1DCGND
GND @ @ 2) +5V IN
| 3)SERIALIN
| 4 PROG TOP
TERMINAL
STRIP
O | sN.C.
ouT1l | ¢ | 6)RESET
ouT10 | O 7) VAR DATA
oute | ¢ | 8) STROBE
ouTl | @ | 1npo
out2 | ©| 2D1
ouT3 | | 3D2
ouT 4 4) D3 BOTTOM
2 2 TERMINAL
STRIP
ouTs | | 5) D4
oute | | 6)D5
out7 | | 7 D6
ouTs | O | 8D7
PROGRAMMABLE VORNE
CONTROLLER DISPLAY
1) Tie external supply DC ground to
Vorne DC ground.
2) Connect TTL outputs to Vorne
inputs.

CONTACT
OUTPUT CARD
6 1) DC GND
D) 2+5VIN
@) | 3)SERIALIN
7| 4 PROG
O\ s N.C.
o— | 6)RESET
o—— )| 7) VAR DATA
o—— | 8) STROBE
o—@ 1) DO
o—| | 2D1
o—{ | 3)D2
o— | 4D3
o— | 5 D4
o— | 6)D5
o— | 7 D6
o— | 8D7
CONTACT VORNE
OUTPUTS DISPLAY

1) Tie Vorne DC ground to common of
switches.

2) Connect contact outputs to Vorne
inputs.

TOP
TERMINAL
STRIP

BOTTOM
TERMINAL
STRIP

2000C Series Canned Message Display
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4.5 Placing The Display In TheRun M ode

When the PROGRAM terminal (terminal 4) is left unconnected the canned message display goes
automaticaly into the RUN mode. Upon first entering the RUN mode the display will blank and begin scanning the
RUN input port for data. This data can include calling up messages or loading real time variable data into a

displayed message.

4.6 Selecting Strobe Or No Strobe Operation

Although astrobe input is provided as part of the RUN port, for some applicationsit is not necessary to use
the strobe when calling up messages from the PLC. These are applications where variable data will not be used and
where the PLC outputs are guaranteed to stably change states within the display input debounce time of 5
milliseconds. In such applicationsit is possible to permanently tie the strobe to the active position so in effect the
display will bein a constant strobe mode and will take in whatever message number is present at the RUN port for
at least 10 milliseconds. The advantages of not using the strobe are easier programming of the PLC and requiring
onelessoutput to operate the display.

4.7 Calling Up M essages
Messages are called up through the RUN input port by smply loading the addressin binary, where input D7

istheMSB (most significant bit) and input DO isthe LSB (least significant bit). Some examples of message callups
areligted inthe table below.

INPUT D7
BINARY VALUE 128
NO MESSAGE (0)
MESSAGE 1
MESSAGE 2
MESSAGE 3
MESSAGE 27
MESSAGE 250

NO MESSAGE (251)
NO MESSAGE (255)

v}
&
lw)
a
lw)
R
o)
@
Q
N
v}
=
v}
S

o
i
W
N
=
o

B PP O OOOoOOo
B PP O OOOoOOo
B PP O OOOoOOo
B PR R OOO O
B P R R OO O O|lm
m O 0O 0o oo o|la
B PR R R PR O Oo|N
B PO R R O R O|R

Note: Inthe above chart 1 referstothe active or on 1/O state. For sourcel/O thisispositive DC, for sink 1/0 this
isground. O refersto the inactive or off I/O state.

To confirm the message apply a strobe pulse of at least 10 millisecond duration to the STROBE input
(terminal 8). The data must be valid for the complete duration of the strobe pulse. After a 10 ms strobe pulse is
received the canned message display will display the message as it was entered and formatted in the PROGRAM
mode. For no strobe operation strap the strobe termind to the active position (see section 4.6 Selecting Strobe Or
No Strobe Operation). Message numbers must still be present onthe DO-D7 port for at least 10 mS duration to be
valid. Below isatiming diagram which shows proper timing requirements for calling up messages when using the
strobe.
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Timing Diagram Calling Up M essages (With Strobe)

K—— TON ———>

STROBE

TOETVP ﬂ F # FTHOLD TON = 10ms

THOLD > Oms

4.8 Loading Real TimeVariable Datalnto A Message

If amessage has been programmed for variable datain the PROGRAM mode, the canned message display
will initially display the variable data positions as blanks when the message is called up in the RUN mode. This
section explains how to properly load variable datainto the blank positions. Recall that variable data can only be
loaded into fixed or flashed messagesthat are not chained. Also variable data cannot be queued, in other wordsit
must be loaded following the message callup, while the message is actually being displayed. Variable data can be
updated repeatedly aslong as the message continuesto be displayed.

Since the same input port is used to both call up messages and load redl time variable data, the VAR DATA
terminal (terminal 7) isused to differentiate between the two operations. Whenever variable datais being loaded
thisterminal must be held active. Oncethe variable datatermina isreleased (not held active), any new data strobed
inwill beinterpreted as a message callup.

Variable dataisloaded one character at atime, using the DO-D6 port linesto smultaneoudly load the binary
representation of the character and the position (address) of the variable data character within the message. Each
variable data character must be individually strobed into the unit while avalid character and address are applied to
the dataport. Thetable below liststhe input port assgnment used when loading variable data.

Belowisanexampleof loading variabledatainto themessage:

Variable Data Port Assignments

INPUT DATATYPE BIT BINARY VALUE
D7 -
D6 ADDRESS MSB

D5 ADDRESS B2
D4 ADDRESS LSB

D3 CHARACTER| MSB
D2 CHARACTER| B3
D1 CHARACTER| B2
DO CHARACTER| LSB

P N B O/ N~

“COUNT 89023 RATE 264"

The eight address positions are assigned fromright to left. Assigning addressesto the above message:
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"COUNT 89023 RATE 264" ADDRESS

o

NOoO o~ WN PP

The order in which the characters are loaded is optional. Each character loaded will immediately be
displayed. In the above example:

CHARACTER ADDRESS CHARACTER DATA
ADDRESS | DATA D6 D2
0 "4"

g
a
o
=
o}
@
|}
=
g
S

P B B P O O O O

N o oA WN
4 G 3 NG NG

B P OO PR P O O
B O P O Fr OFr O
» P OO OO o o
O 0O 00 o o P Bk
O OO0 R R PP O
oOr OO Fr OO O

Note: Inthe above chart 1 referstothe active or on 1/O state. For sourcel/O thisispositive DC, for sink 1/0 this
isground. O refersto the inactive or off I/O state.

Timing Diagram - Loading 2 CharactersOf Variable Data

VAR DATA

TSETUH FTON—% —ﬁ %—THOLD

STROBE

TSETUH F 4% F THOLD

TON > 10ms
DO - D6 THOLD = Oms

Character 1 Character 2
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Appendix A - Mounting I nformation

Housing Option " C" (Panel M ount Case)

The fully enclosed panel mount unit can be mounted through the front of a panel cutout and fastened to the panel with two side clips (provided).
An optional gasket provides front panel Nema 12 sealing.

FRONT REAR
(DISPLAY) (TERMINAL BLOCK)

PANEL CUTOUT

py)
c|li«———ov—»
A4
|

eV

hA

Housing Option " B" (Bezel Mount)

The bezel with attached display and logic boards can be mounted through the front of a panel and fastened to the panel with four integral studs.

BEZEL
DISPLAY TUBE
} U > TERMINAL BLOCKS
: ° :
A PANEL CUTOUT F
B+.1
o A+l >0 T

o

—> ¢ «<—Dp—>

(4) 6-32 studs centered and 0.15 from bezel edge.
Mounting studs of bezel fit through clearance holes drilled in panel.

Housing Option " O" (No Housing)

The display and logic board can be mounted to the rear of a panel by using the circuit board mounting holes (6-32 clearance holes) provided on
each side of the display tube.

DISPLAY TUBE TERMINAL BLOCKS

I >

%
!
i

&< A >
Model Character |, | g | ¢ | p | E | F| G| H|J|R|s|T|ulv
Height
MODEL 2005 .20 6.3 21 05 1.6 6.0 1.3 09 1.1 54 6.9 25 2.8 7.2 4.0
MODEL 2009 .35 9.1 2.4 0.6 1.6 8.7 1.3 1.1 1.4 8.2 9.7 2.8 3.1 10.0 4.6
MODEL 2015 .59 12.7 25 0.7 1.6 | 12.3 1.3 1.3 15| 11.7 | 133 29 3.2 | 136 4.6

Note: All mounting dimensions are in inches.
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Appendix B - 2000C Char acter Set . .. .. :

00h 01h ozh:E:E: 03h O4h.§sf. osh:fji: 06h3:::3 O7h§::::
08h O9h§. 0Ah OBh:-:. ocrﬁ:;: 0Dh OEhE:E:: OFh
10hssf:; 11h§:EE; 12hEE:E; 13h5555; 14h.55:5 15h 16h.5:53 17h.:5:§
18h;"; 19h;"; 1Ah§:::; 1Bh 1Ch 1Dh"§~ 1Eh"5" 1Fh
20h 21h 22h P 23h:§ 24h 25h 26h:§:§, 27h 3
28h 29h”§ 2Ah:-§': 2Bh--§-- 2ch 2Dhesees 26N 2Fh..-°.
e S A S W
38h 39h 3Ah 3Bh 3Ch°::. 3Dh.....  3Eh 3Fh..:::
48h§...§ 49h anh 4Bh§-::. 4Ch§ 4Dh§.'.§ 4Eh 4Fh
58hf:':f 59h:°5': 5Ah::::: 5Bh 5Ch..'.. 5Dhm§ 5Eh..§" 5Fh..§‘.
60h 61h 62h 63h 64h 65h 66h 67h
68h§"'£ 69h 6Ah 6Bh§-:: 6Ch 6Dh 6Eh§m§ 6Fh§:::§
70h 71h 72h.§"' 73h 74h'§:: 75h 76h§,..E 77h§.;.§
78h::-:: 79h:-:°: 7Ah 7Bh-§:.. 7Ch 7Dh 7Eh“.“ 7Fh
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Appendix C - M essage Definition Template

Usethechart below to help format your messages. Photocopy asdesired.

MSG. MESSAGE TEXT FIXED CHAINING SEQUENCE

# FLASHED |TIME
(1-250) 1,123 4|56 7181911011 |12|13|14|15|16|17|18|19|20 SCROLLED] 0-99 3 4 5 6 7 8
2000C Series Canned Message Display Page 22
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