\'] Vorne Industries

2100PC V2 Series
Multi-Line Message Display
User's Manual

1445 Industrial Drive « [tasca, IL 60143-1849 « (630) 875-3600 < Telefax (630) 875-3609



COPYRIGHT
© 1995, VORNE INDUSTRIES, INC. All rights reserved.

Information is subject to change without notice.

TRADEMARK ACKNOWLEDGMENTS

IBM isaregistered trademark of International Business Machines, Inc.
Belden is aregistered trademark of Cooper Industries, Inc.
Windowsis aregistered trademark of Microsoft Corporation.
Display-Pro is aregistered trademark of VVorne Industries, Inc.

Vorne Industries, Inc.
1445 Industria Drive
Itasca, IL 60143-1849
Phone: (630) 875-3600
Fax:  (630) 875-3609

Printed in the U.S.A.

2100PC Series Display User's M anual



Table Of Contents

1 INtroduCtion ... e Page 1
L1 GEneral .. e Page 1
1.2 2100PC Pardlel Canned MessageDisplay ..., Page 1

2140 TWO LINEDISPlaY ...ttt e Page 2
Figurel 2140 Front Panel .......... ... .. i Page 2
2180 Four LineDisplay . ...o.uiiii i e Page 2
Figure2 2180 FrontPanel ......... ... Page 2
TableA Model Summary Table ... Page 2

2 FEalUIES .o e e e e e e Page 3
2.1 Vacuum Fluorescent Display (VFD) ... i Page 3
2.2 MBIMOTY .ottt e e e Page 3

EPROM MEMOIY .ottt ettt e et e et e e e et Page 3
Flash EPROM ...ttt e e e e e e Page 3

2.3 MESSA0R SOl S oottt ettt et e e e e Page 3
2 Ak Page 3
2.5 Power SUpPlY OPLiONS ... .vet e e e Page 4
2.6 Relay OULPUL ... e e e e e e e Page 4
TableB Relay Terminal ConNections ...........c.oviiiiiniiieeniiennn. Page 4

2.7 SENial POMS ..o e Page 4
Communications Setup SEleCtions ...t e Page 4
CoNfIQUIALIONS ..ottt e e e e e e Page 4

2.8 Paralel Port . ... Page 4
2.9 Back Panel ... e Page 5
Figure3 2100PC-120 VACBack Panel ............. ... Page 5

Figure4 2100PC-24VDCBack Panel ..., Page 5

3 Quick Start Tutorial . ... e Page 7

3.1 2100PC Programming SOftWare .............c.euiiiiiiiiee it aiiieeannnn. Page 7
VDP3 SOftWare OVEIVIEW .. ...ttt et e e Page 7
Installing The Software . ...... ..o e i Page 7
Running The Software . ....... ..o e i Page 8

3.2 Powering Your 2100PC . ... i Page 10

3.3 Putting Your 2100PC InProgramMode ...ttt Page 11

3.4 Connecting Your 2100PC TOA COMPULEr . ..ot i e e Page 12

3.5 Programming Your 2100PC .. ... e Page 13

3.6 CaliNgUP YOUr MESSA0E - . . . v vttt ettt ettt e e et Page 14

2100PC Series Display User's Manual



Table Of Contents

S | o Page 15
4.1 Powering TheDisplay . ......c.ooii e i Page 15
Table C Power CONNECLIONS .. ...ttt e Page 15

A2 SEUP MOOE .. e Page 15
Entering Setup Mode (SETUPFeature) ...........ccciiiiiiiiiiiiineanns Page 15
Figure5 SETUP Circuit WiringDiagram ..............cccoiiiiieannn.. Page 16

Usingthe Front Panel Menu Keys ... ...ttt i Page 16

4.3 2100PC Setup OptioNS ...t Page 16
GENEral SELUD ...ttt Page 16
Serial POrt SEtUD ..ot Page 17
Parallel POrt SEtUD .. ..o Page 18
ChooSING A LOGIC TY P8 ottt it e et e e Page 18

Load Default SEtUP ...t e Page 19

TeSE MOOE ..o e Page 19
Figure6 Loop Test WiringDiagram .............cviiiiiiiiinnnnnn.. Page 19

Enter Program Mode . ... o Page 20
EXItiNg SEUP MOOE ... e Page 20

5 Programming @a2100PC . ... ittt e Page 21
5.1 Programming OVEIVIEW . .. ...ttt ettt e e e et e e Page 21
QUICK Bt .. e Page 21
SCHPt Bt .o Page 21
Message FIle Edit ... ... Page 21

5.2 Vorne Diplay-Pro 3 Software ...t Page 22
INStalling VD P3 ...  a Page 22
RUNNING VD P .. e Page 22
VDP3 MENUS .. Page 22
VDP3 BUIONS ...t e e e e Page 23
Getting TOKNOW VP ... e e i Page 23

5.3 Three Edit Modes - What's The Difference? ..., Page 23
QUICK Bt .. Page 23
SCHPt Bt .. Page 24
Message FIle Edit ... ... Page 24

6 Serial Port Operation . .......ii i e Page 25
6.1 Communicating TOA SingleDisplay ... Page 25
Wiring TOA SIngleDisplay . ..o e Page 25
TableD R$422 Seria Port Terminal Strip ..o Page 25

Table E RS232 Seria Port Female DB9 Connector .................c....... Page 25
Figure7 SingleUnit- RS232Diagram ...........oueiiiiieniiiineannnnns Page 26

Figure8 SingleUnit- RS422Diagram ..........oueiiiiiin i Page 26

6.2 Communicating To MultipleUnits ... Page 27
Understanding ANRSA22 NetWOrk . ... i Page 27
Wiring ANRSA22 NEWOIK . ... e Page 27
Figure9 R3A22 MultidropWiring ... Page 27

Figure 10 RS232 CONVENEr ...ttt eiae Page 28

ii 2100PC Series Display User's Manual



Table Of Contents

Figure1ll RS232 Converter Wiring .........c.ovviiiiiineeennnnnn.. Page 29

Addressing Multiple UNnits . ... ..o e Page 30

6.3 Simple Packet Protocol . ....... ... Page 31
Serial Request For Canned SCrHpt . ... e Page 31
Example Seria SCript ReqQUESE ... ... i Page 32

6.4 Terminal EmuUlation . .......... i Page 33
VT102 Compatible ... Page 33

2100 SErES SlaVE . .o Page 34

7 Parallel Port Operation ... ...t et Page 35
7.1 RUNTIME OPEIEION . ..ottt et ettt e e e e e e Page 35

7.2 DataPort Operalion .. ......oet et e e Page 35

7.3 Control LiN@ OPeration . ... .....uuii ittt e e e Page 36
Strobe Control Bit .. ... e Page 36

Figure 12 Strobe Operation TimingDiagram ....................co..s. Page 36

Variable DataEnable Control Bit ......... ..o Page 37

Figure 13 Variable DataEnableLine ............... ..., Page 37

7.4 Selecting APLC Output Card ...ttt e Page 38
Choosing AN INPUL LOGIC TYPE v v e e e e Page 38
Connecting To Common PLC OUtpUt TYPES .. ..o vt Page 39

7.5 WiringToTheParallel Port ... ... e Page 40
SINKING OULPULS . . .ot Page 40

Figure 14 Parallel Port Wiring - Sinking Outputs ...................... Page 40

SOUrCING OULPULS . .o ottt ettt et e e et e e et e et e aie e Page 41

Figure 15 Parallel Port Wiring - Sourcing Outputs ..................... Page 41

APPENdiX A - GlOSSaIY . oottt e Page 43
Appendix B - Specifications ... ... Page 47
Communication INterface . ....... ..o e Page 47

Vacuum Fluorescent Display . ........ooiinii i Page 47

Physical And Electrical ........ ..o e Page 47
DIMENSIONS ...ttt ettt e e e e e e Page 48
Mounting INfOrmMation .. ... ... e e e Page 48
Appendix C - Character Sets .. ...t e Page 49
Font 1 IBM® Character Set ..o e Page 49

Font 2 JIS8 (Katakana) Character Set ...t Page 51

Font 3 Slavic (Latinll) Character Set ............coiiiii i Page 53
Appendix D - Typical RS232 Pin0uts . ....... ... Page 55
INAEX o Page 57

2100PC Series Display User's Manual iii



1 Introduction

1.1 General

Vorne 2100PC Series Displays are panel mountable, vacuum fluorescentmessage displays
designed to interface with most PLC's and industrial computers. Three sealed front panel
buttons and an on-screen menu allow easy application set ug while alocking setupfeature
prevents inadvertent change or loss of setup selections. Units are available with two or four
lines of 5x7dot matrix characters, and a choice of power suppliesto meet the requirements of
awide variety of applications.

1.2  2100PC Parallel Canned M essage Display

The 2100PC Canned Message Display model displays message scriptsstored in its program
memory. Up to 1024 message scripts may be stored in memory and recalled through the
2100PC's parallel or serial port. Scripts are used to create the text to be displayed and to
specify how the text isto be presented. The easiest way to create message scriptsisto use the
Vorne Display-Pro 3 software which is provided free of charge. The Vorne Display-Pro 3
program runs on a DOS based computer running Microsoft Windows. Refer to Chapter 3 and
Chapter 5 in this manual for moreinformation.

Message scripts can contain literal textfor display, space reservation for run-time variable
data, and command strings that define cursor placement, timing, scrolling, relay operation,
blinking, looping structures, and other instructions.

Variable datamay be included in messages displayed on the 2100PC. The position and format
of these variables is defined when the script is created. The actual variable datais loaded into
the unit during run-time operation through the parallel port or through the seria port.
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2140 Two Line Display
The 2140 configuration, shown in Figure 1, displays 40 characters in two lines of 20
characters. The characters of a 2140 are each 11mm in height.

Figurel
2140 Front Pandl

\"Vorne Industries

2180 Four Line Display
The 2180 configuration, shown in Figure 2, displays 80 characters in four lines of 20
characters. The characters of a 2180 are each 9mm in height.

Figure 2
2180 Front Panel

\"V ne Industries

Table A Model Summary Table

Model 2140PC 2 Lines of 11 mm Characters
Model 2180PC 4 Lines of 9 mm Characters

2100PC Series Display User's M anual

Page 2



Features

21

22

2.3

24

Vacuum Fluorescent Display (VFD)

VFD technology provides superior brightness, viewing angle and spectral qualities. The
natural color emitted by the VFD is a blue-green peaking at a wavelengthof 505 nanometers.
The VFD tube has arated life of 50,000 hours (almost six years of continuous operation).
Rated lifeis defined as thelength of time beforethe average dot brightness will reach one-half
of itsoriginal brightness due tofatigue of the display phosphors.

Note: To maximizethelife of the display, it isimportant to avoid keeping the same message
fixed on the display for extended periods (hours). If default messages like"ALL SYSTEMS
GO" or "MACHINE RUNNING" are used, it is suggested that they scroll to prevent
imprinting the message on the display phosphors.

Memory
There are two types of memory used in 2100PC units that concern the user.

E’PROM Memory

This memoryis used to store the information entered during setup. Setup data needs to be
entered only once. Individua setupitems may be modified at any time by entering the setup
mode and making the desired changes, and then choosing theSave Changes option upon exit.
This memoryisretained in the absence of power with no need for a battery.

Flash EPROM

This memory is used in the2100 to store the programmed scripts that may be recalled through
the parallel or serial port. Canned messages are placed into this memory by uploading scripts
from the host computer to the 2100PC. This memory is retained without power or battery.

M essage Scripts

The 2100 Series displays interpret message scriptswhich may contain literal text, control
characters, and command strings. Scriptsgive the displays explicit instructions on what to do.
Vorne Display-Pro 3 software can be used to create message scripts and program scripts into
the 2100PC flash memory. Later, the scripts can be called up from memory

Tasks

The 2100 Series displays have the ability to perform up to four different functions or tasksat
the same time; each script is assigned atask number O - 3. An example of the usefulness of
multitaskingis the ability to separately control operation of the relay output, scroll a message
on the display, and send serial text to an external device - al at the same time.
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25  Power Supply Options

Displays are available with either a 24 volt DC power supplyor a 120 volt AC (= 15%)
50-60 Hz power supply. Both supplies are fused and have atypical operating power of
20VA.

2.6  Relay Output

A software controllable SPDT relay output is available for annunciator purposes. Relay
connections are wired to pins D, E, and F on the terminal striplocated on the rear of the 2100
Display (thisterminal stripis marked A - F). Refer to the back panel diagrams at the end of
this chapter (Figures 3 & 4). Therelay israted for 120 VAC at 1 Amp.

TableB Relay Terminal Connections
Terminal Connections
D Relay Output (Normally Closed)
E Relay Output (Common)
F Relay Output (Normally Open)

Warning: Usetherelay for annunciation only. Do not use the relay for control applications!

2.7 Serial Ports

All serial communicationgo a 2100 Display are through opto-isolated serial ports. The RS232
port is accessible viathe DB9 connector on the back of the unit. RS422 connections are
wired to the 6 pin terminal striplabeled "R$422' located on the back of the unit.

Communications Setup Selections
Communication parametersfor each 2100 Display must be selected during setup. Choices
includedata bits, baud rate, unit address, and group address. Refer to Sections 4.3 and 6.2 for
specific details.

Configurations
2100 Displays canbe configured for a seria network, permitting centralized control using a
single computer or PLC. Messages and commands can be sent to individual units, a group of
units, or to al units.

2.8 Paralld Port

The 2100PC has aport for parallel data operations. A user's PLC may call upscripts and send
real-time variable data to the 2100PC viathe paralel port. The parallel port accepts 3.5 to 30
VDC sink or source signals and is fully opto-isolated for increased reliabilityThe 18 bit
parallel port is composed of 16 datalines and 2control lines. Refer to Chapter 7, Parallel Port
Operation, for details.
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Figure 3

Back Panel

2100PC-120 VAC Back Panel
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3 Quick Start Tutorial

3.1  2100PC Programming Software

The purpose of this tutorial isto provide simple instructionson connecting a computer to your
2100PC, instaling the VDP3 (Vorne Display-Pro 3) software, and programming your 2100PC
with asimple script. Someof these topics are covered in more detail in other sectionsof this
manual and some are covered in more detail in the VDR on-line help. However, after
completing this tutorial you will have verified that your 2100PC is connected properly for
programming, the VDP3 software is setup properly, and that you can communicate with and
program your 2100PC.

Y our 2100PC Display has many capabilities. These capabilitiesincludeext display, cursor
control, blinking, and scrolling, as well as awide variety of advancedfunctions which are
controlled through various command sequences. When a sequence of text and commands are
collected together to be run as a unit, the collection is called a"message script” When a
message is programmed into a PC unit and then later called up frommemory, it istermed a
canned script. The canned script can be requested from the parallel port or through asimple
serial command sequence.

VDP3 Softwar e Overview
The VDP3 software provided with the 2100PC display is the easiest way to create scripts for
the 2100PC. The scripts are then programmed into the 2100PC from the computer viaa serial
connection.

To develop message scripts, one of three modes may be used. For thistutorial, we will use
only the Quick Edit Mode. More information regarding all three modes is found in Section
5.1 of thismanual. Quick Edit isapowerful, user friendly, point and clickeditor. Point and
click selections in variousQuick Edit screens automatically generate the appropriate 2100
Scripting Language commands.

I nstalling the Software
It is assumed that the user has some experience with the operation of Microsoft Windows.
The VDP3 software is provided on a 3%z diskette. To install the software, run Windows, put
the program disk in the appropriate drive, and run the setup program from that drive. If you
are using drive a to install the software, you would:

Run Windows
Put thedisk in drive a
From the Program Manager choose File/Run a:\setup

The setup program will install the software and create a VD3 program group.
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Quick Start Tutorial

Running the Software

The VDP3 software isinvoked by double clicking on the VDR icon. The program defaults
to the Quick Edit Mode and the following screen appears:

YDP3 - New

File Edit Program Advanced Help

Go to Script Edit I ‘ 0

% Message

Task

Edit Line[3]1 | ||

" Line Attributes

Blink OFF... I
Change Font OFF

Variable OFF...

| [ Line 1.char 0|

Center text OFF |

Horiz. scroll OFF... |

Clear Screen OFF

Start msg OFF...
Vert. scroll OFF...
Send msg OFF...

[ Dizplay Attributes — | [ 2180 Display

The VDP3 program has a standard Windows interface. To display a menu, move the cursor
to amenu title and click the left mouse button. Then move the cursor to the desired selection
and click the left mouse button again to activate the selection.

Select Program/COM 1 (or COM2 if you are going to use COM?2).
Select Program/2180 (or 2140 for a2 line display).

The M essage number should be 0.

The Edit Line number should be 1.

The Task number should be 0.

The Edit Box isthe main message editing area. It islocated just to the right of theEdit Line

sl ector.

Select the Edit Box.

In the Edit Box type "l love my 2100!"

Now your screen should look like the one below.

VDP3 - New

File Edit Program Advanced Help

Go to Script Edit | ‘0

% Message

Task

EditLined1 | [T love my 21001

" Line Attributes

Blink OFF... | Variable OFF... || [ Line 1.char 15 |
[ Display Attributes — | [ 2180 Display
carocrecn I love my 2100!
Start msg OFF...
Vert. scroll OFF...

Length of current line iz 15 characters.
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Quick Start Tutorial

Notice, that as you type text into the Edit Box, it is displayed in the Display Simulation Box.
The Display Simulation Box approximatesthe appearance of the message asit will be
displayed on the 2100PC. This allows you to verify that the settings and format are adjusted
to fit your application.

Highlight the word "love" in the Edit Box.
Now, click the left mouse button while the cursor is over the Blink Button.

Theword "love" will blink in the Display Simulation Box.

Select File/Save (The file-save window will appear.)
Name the file "ttorial.src” and choose OK .

Y ou have just created a program file. If thisfileis used to program a 2100PC, "I love my
2100! will be message 0. When message O is called up, the text will be displayed on line 1
and runintask 0. Now, that was easy!

Experiment! The best way to learn how to use VDP3isto useit. Write your own messages,
try the various features, navigate the menus, and by al means explore the extensive on-line,
context sensitive help. Also, keep an eye on theSatus Line (the bottom line of the Quick Edit
Window). It prompts you with context sensitive information about what actions can be taken
as you move the mouse cursor over the various features on the Quick Edit window.

When you are ready to program your 2100PC, proceed to the next page.
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Quick Start Tutorial

3.2  Powering Your 2100PC

In order to program your 2100PC you must make some electrical connections. Thefirst of
these connectionsis power. Determine the correct voltage for your Display. Thevoltageis
indicated on the rear panel of your 2100.

Connect the appropriate power to your 2100PC Display as follows:

Terminal 120 VAC Connections 24 VDC Connections
A 120 VAC (Hot) +24VDC
B Earth Ground Earth Ground
C 120 VAC (Neutral) DC Ground

Check all connections, then apply power.

The display shouldpower-up and display informational screens for about 10 seconds. If it
does not, check the power connections.

When your display is operational, proceed to the next page.

2100PC Series Display User's M anual
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Quick Start Tutorial

3.3  Putting Your 2100PC In Program M ode

The 2100PC must be placed in the Setup Mode in order to be programmed. The Setup Mode
protects the unit's setup values from accidental or inadvertent change. To enter the Setup
Mode, the SETUP input termina must be connected tothe ISO-GND terminal. When the
SETUP input terminal is disconnected from the ISO-GNDterminal, the unit will restart.

A switch may be installed across the SETUPand 1SO-GND terminals to provide an easy way
of entering the setup mode. The diagram below shows the wiring required for the SETUP
circuit.

RS422

422 IN +

N 422 IN -

w 422 OUT +

& (422 OUT -
r‘m ISO-GND.

| o |SETUP

Closethe setup switch or jumper SETUP to ISO-GND.
The display will indicate that it isin Setup Mode.

Press the F1 key on the front panel.
Press F3.

This selects the Program Mode option.
The display will now show the "Waiting for host"prompt.

Your unit isnow in Program Mode, proceed to the next page.
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Quick Start Tutorial

3.4  Connecting Your 2100PC To A Computer
A standard PC modem cableisrequired to connect your 2100PC to a computer. This cable

must have a male DB9 connector at one end to mate with the 2100PC. The other end of the

cablewill be afemale DB9 or DB25 to mate with the COM port of the computer.

Care must be taken to connect the cable to the COM port previously selected in Section 3.1.
Note: A PC modem cable is a straight through cable.

If you have not already done so, make the appropriate connections now.

When you have connected the communications cable, the display will beeady to program.
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Quick Start Tutorial

3.5 Programming Your 2100PC

Earlier you saved afilein VDP3 called "tutoria.src".
Now, let's use that file to program the display.

In VDP3 select File/Open/tutorial.src
Thefile will be loaded and message 0, "I love my 2100!" will be displayed in VDP3.
Select Program/Compile

When the fileis finished compiling, the Compile window will ook likine one below.

= - | &

File C:AYDP3\TUTORIAL 5RC successfully
compiled.

File C:AYDP3A\TUTORIAL.ESC successzfully
azsembled.

Click onthe Program button.

The 2100PC will display status messages during programming. When the display has been
programmed, awindow similarto the following will appear:

= - | -

Elapzed Time: 00:30

Model 2180. COM1. 19200 Baud. Addresz O
Version 4.0.0, 128K flazh.
Command PROGRAM completed successfully.

Click onthe Close button.

Take your 2100PC out of Setup Mode by toggling the setup switch or by removing
the jJumper from SETUP to ISO-GND.

The display willexit the setup mode and reboot.

The display is now programmed.
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Quick Start Tutorial

3.6  CallingUp Your Message
Select Advanced/Call up

A message window will appear.

Enter "0" and choose OK .
Message O, "I love my 2100!", will now be displayed on your 2100PC.
Congratulations! You have verified that your 2100PC is connected properly for

programming, the VDP3 software is setup properly, and that you can communicate with and
program your 2100PC.
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4.1

4.2

Powering The Display

Power connections are made to three pins of a6 pin terminal stripon the rear of the 2100 Display.
Thisterminal stripis marked A - F. Refer to the back panel drawings at the end of Chapter 2.

Power connections are wired to terminals A and C. Terminal B is used to provide earth groundto
the unit. Earth ground must be wired to terminal B in order to provide a safety ground to the
enclosure aswell as areturn path for external electrical noise disturbances.

TableC Power Connections
Terminal 120 VAC Connections 24 \VDC Connections
A 120 VAC (Hot) +24\VVDC
B Earth Ground Earth Ground
C 120 VAC (Neutral) DC Ground
Setup Mode

The 2100 Display setup selections are made using the front panel keys F1, F2, and F3. These keys
are used to step through the setup menu and select the 2100PC Display's operating parameters.
Once saved, these choices are stored in nonvolatile memoryand need not be entered again.

Entering Setup M ode (SETUP Feature)

To enter the Setup Mode, the SETUP input terminal must be connected tothe ISO-GND
terminal. The SETUPfeature aso protects the unit's setup values from accidental or inadvertent
change. If no changes were made and the SETUP input terminal is disconnected from the
ISO-GND terminal, the unit reboots. However, if changes were made, an exit menu is displayed.

It is suggested that a switch be installed across the SETUP and ISO-GND terminas. This
provides an easy way of entering the setup mode. The diagram on the following page shows the
wiring required for the SETUP circuit.
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Setup

Figure5
Setup Circuit Wiring Diagram

4.3

RS422

w422 OUT +
1422 OUT -

r‘ 01| ISO-GND.

422 IN +
N | 422 IN -

| o|SETUP

Using the Front Panel Menu Keys

Aslong as the unit isin the Setupmode, the title of the active setup menuwill be displayed on the
first line of the display The second line will display the menu choiceor the current setup
parameter. When in the Setup mode, the F1 key is used to move to the previous menu choice and
the F2 key is used to move to the next menu choice.

The F3 key is used to select the currently displayed choice. If the current setup selectionisa
numeric value, theF1 key will decrement the current value each timeit is pressed and theF2 key
will increment the current value when it is pressed. If the current selection is not a numeric value,
F1 and F2 will index through the available choices.

Note: Holding down akey will cause it to repest.

The unit is shipped from the factory with default settingsloaded into memory. If the values have
been changed, the default settingscan be reloaded by entering the setup mode and selecting L oad
Default Setup.

2100PC Setup Options

When the 2100PC is placed in the Setup mode, theChoose an Option menu will be displayed.
The options are: General Setup, Seria Port Setup, Parallel Port Setup, Load Default Setup, Test
Mode, and Enter Program Mode.

General Setup

Alternate Escape: /ESC, FS, GS, RS, US, ENQ, ACK, BEL, DC2, DC4, NAK, SYN, CAN,
EM, SUB/ Default = ESC

The ESC character is the default command identifier This selection permits an additional
character to be selected as avalid command identifier Thisisrequired if the host does not permit
literal ESC characters to be used. Regardless of this selection, the ESC character will always be
recognized as avalid command identifier
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Setup

Vertical Scroll: /Yes, No/ Default = Yes

The vertical scroll feature allows messages that are received to be displayed without the need to
use cursor control. On a 2140, thefirst 20 characters received are displayed on line one. The
following 20 characters are displayed on line two. Any additional characters received will force
the data on line one to be replaced by the data on line two. Any subsequent characters will be
displayed on line two. On 2180 units, vertical scrollng occurs when the 81st character is received.
Thisistypically most useful in Terminal modgparticularly when the host device is not
programmable. Refer to Section 6.4 Termina Emulation, for details.

If the vertical scroll is not used, any fixed message with more characters than the display is
capable of showing will be truncated. To display additional text, the unit must receive aCur sor
command or Form Feed.

Boot M essage: /None, Boot, Zero/ Default = Boot
This parameter is used to determine the boot message that will be displayed when the unit is
powered up.

If Noneis selected, the display will power-up, briefly display one diagnostic screen, and then go
blank.

If Boot is selected, the display will power-up, display one diagnostic screen, and then display
informational screens for approximately 8seconds. During this time the unit will accept input
data, but will not display the data until al of the informational screens have been displayed.

If Zerois selected, the display will power-up, briefly display one diagnostic screen, and then start
canned message 0.

Terminal Mode: /Disabled, VT-102 Compatible, 2100 Series Slave/ Default = Disabled
This selection is available to place the 2100 Display into one of the twoTerminal Emulation
modes. Refer to Section 6.4 for details.

Data Stream Port: /Disabled, Seria Port, Parallel Port/ Default = Disabled

This setting transfers control and interpretation of the specified port to a user supplied script. The
port that is selected is no longer available for message callup. The user script can interpretthe
incoming data using advanced scripting commands. Refer to Section 6.4 of the2100 Scripting
Language Manua (located in the on-line helpof VDP3).

Stream Data Type: /By Item, By Buffer/ Default = By Item

This setting determines the method by which stream port datais collected and passed to the user
supplied script. Refer to Section 6.4 of the 2100 Scripting Language Manual (located in the
on-line helpof VDP3).

Exit
This selection will return to theChoose an Option menu.

Serial Port Setup
Unit Address: /000 - 255/ Default = 000
Each 2100 Display canbe assigned a unique address This permits the host to communicate with
individual unitsin anetwork. Addresses canbe assigned from 000 to 255.

Group Address: /0 - 8/ Default =0
Each 2100 Display canbe assigned a group address. Refer to Section 6.2, Communicating To
Multiple Units, for details.
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Baud Rate: /300, 600, 1200, 2400, 4800, 9600, 19.2K, 38.4K, 76.8K/ Default = 19.2K
The baud rate between the host and the 2100 Display must be specified. The same baud rate will
also be used for serial output functions.

Number of Data Bits: /7, 8/ Default = 8
The number of serial data bits must be selected. Parity bits are ignored.

Line Terminator: /CR, LF Default = CR
The line terminator selection option is for use with the Simple Packet Protocolformat of serial
communication Refer to Section 6.3 for more information

Exit
This selection will return to theChoose an Option menu.

Parallel Port Setup
Port Mode: /No Strobe, Strobed Msg, Strobed Msg & VDatal Default = No Strobe
This selection determines the parallel port operating mode. Refer to Section 7.3 for details.

Debounce Time
This setting is dependent on the Port M ode, which should be selected first.

Port M ode=No Strobe:/10-2560mS Default = 100mS
Port M ode=Strobed M sg:/Edge Trigger, 0.625 - 159.375mS/ Default = 6.250mS
Port M ode=Strobed Msg & VData:/Edge Trigger, 0.625 - 159.375mS/ Default = 6.250mS

The debounce time is the amount of time that data must remainstable on the parallel port before
the 2100PC will accept it asvaliddata. The correct setting for this option is based on the type of
equipment controlling the parallel port.

Strobe Logic Type: /Normal, Inverting/ Default = Inverting
This setting determines the active logic typeof the strobe input.

Input Logic Type: /Normal, Inverting’ Default = Normal
The 16 bit parallel port and the variable data enable share this setting to determine the active
logic type. The following table should be consulted when choosing the logic type

Choosing A Logic Type

2100PC Return | Input Logic Type | PLC Output I nter preted By
Connection Selected Voltage 2100PC As
Normal Open or +V "0" (Inactive)
+V GND "1" (Active)
Inverting Open or +V "1" (Active)
GND "0" (Inactive)
Normal Open or GND "0" (Inactive)
GND +V "1" (Active)
Inverting Open or GND "1" (Active)
+V "0" (Inactive)
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Input Number Format: /Binary, Signed Binary, BCD, Signed BCD/ Default = Binary
The format in which dataisto be sent over the parallel port must be selected. Refer to Section 7.2
for details.

Exit
This selection will return to theChoose an Option menu.

L oad Default Setup
This selection will loadthe default setup settings. Remember, no change is saved unless "Save
Changes' isalso selected. Thisallowsyou to load and view the default settings without losing
your old settings. Just choose "Ignore Changes' when you exit the setup mode and your old
settings will be unchanged.

Test Mode
Show Configuration
This test will display the boot informationa screens. These information screens display the
Checksum Test Result, Electronic ID, Memory Size, Model, Firmware Version, Alternate Escape
Character, Baud Rate, Data Bits, and Unit Address for the unit.

Note: Canned message memory is not tested.

Serial Port Test

This selection will perform aloop test on the serial ports. A loop test will be performed using the
port that has aloop-back connector installed. Only one loop-back connector should be installed
at any given time. Refer to the diagrams below. Make the appropriate connections for the
desired test, then run the test. The test will be performed and the results displayed. If no
loop-back connector isinstalled, the test will fail. Pressing any key will exit the test. Figure 6
shows the correct connections for either the RS232 loop test or the RS422 loop test.

Figure 6
Loop Test Wiring Diagram

RS232 LOOP TEST RS422 LOOP TEST

WIRING WIRING
32 1 2 3 4 5 6
]
OOOOO @ @ @ @ ® @
— — |
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Relay Test

Pressing F1 will turn therelay ON. Pressing F2 will turn it OFF. Pressing the F3 key will exit the
test.

Display Test

This test will automatically cycle test characters on the display. Pressing F1 will pause on the
current set of characters. Pressing the F2 key will jump to the next set of characters. Pressing the
F3 key will exit the test.

Parallel Port Test

For ease of use, the unit should be set to no strobe mode prior to running thistest. The states of
the Strobe and Variable Data inputs are displayed on thefirst line. A "1" isactiveand a"0" is
inactive. The state of the data linesis shown on the second line. A "1" isactiveanda"-" is
inactive. Thistestoperatesinreal time. Pressing any key will exit the test.

Exit
This selection will return to theChoose an Option menu.

Enter Program Mode
This selection will place the 2100PC inProgram Mode. The 2100PC must be in this mode to
erase the flash or to program canned messages into the display. Hitting any key will exitProgram
M ode.

Exiting Setup M ode
To exit the setup mode, disconnect the setup terminal from the ISO-GND terminal. If no changes
were made while in the setup mode, the unit will reboot. Otherwise, thiswill result in a"Setup
Has Changed!" prompt screen and menu.

Exit: Save Changes
Pressing the F3 key will save the current settings, exit setup, andreboot. Pressing either the F1 or
F2 key will cycleto the "Ignore Changes" option.

Quit: Ignore Changes
Pressing the F3 key will exit setup without saving the changes and reboot. Pressing either the F1
or F2 key will cycleto the "Save Changes' option.
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5.1

Programming Overview

Messages for the 2100PC are written using the English-like 2100 Scripting Language. There
are three methods available for creating message scripts. The complexity of the application
will determine themode to use.

Quick Edit

The Quick Edit Modeis essentially a4GL development tool for the 2100 Scripting Language.
In other words, "point and click" type selections in the various Quick Edit screens
automatically generate the appropriate 2100 Scripting Language message scripts. If your
entire 2100PC message display application can be developed by using Quick Edit screens, then
take advantage of this easy to understand and time saving tool. When using Quick Edit there
is absolutely no need to understand the 2100 Scripting Language.

Script Edit

The Script Edit Mode is used for applications that can be mostly developed with Quick Edit,
but have a few messages with advanced requirements beyond the Quick Edit capabilities.
Unlike the "point and click" selections of Quick Edit, using Script Edit (accessed by pressing
the Script Edit button) requires an understanding of the 2100 Scripting Language. In fact,
creating messages with Script Edit is much like writing a program in BASIC.

All message scripts which have been created with the Quick edit screens are available for
viewing (and modification) with Script Edit. Routinely viewing Quick Edit message scriptsis
agood way to familiarize yourself withthe 2100 Scripting Language. Y ou can store any mix
of Quick Edit and Script Edit messages in afile within the VDP3 (Vorne Display-Pro 3)
environment. One very important caution is that once a particular Quick Edit message has
been modified in any way inside the Script Edit environment, it can no longer be edited with
the Quick Edit screens. Instead, Script Edit must be used.

M essage File Edit

The Message File Edit Mode is used for large scale and complex 2100PC applications that
stray far outside the scope of Quick Edit. These applications are best devel oped based entirely
on the 2100 Scripting Language. Message File Edit uses an externa text editor (basically any
ASCII based text editor) to work with the entire message file. This approach does not allow
the use of any Quick Edit messages, and requires athorough understanding of the 2100
Scripting Language. Although this approach does not use VDP3 to create and edit messages,
VDP3 can still be used to compile message script files, program the display, etc. However,
these functions can also be performed from the DOS command line.
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5.2  VorneDiplay-Pro 3 Software

Since the vast mgjority of applications willmost often be done in the Quick Edit Mode, the
information in this manualdeal s almost exclusively with the Quick Edit Mode. However, all
modes are covered extensively inthe VDP3 on-line help.

The VDP3 software provided with the 2100PC display runs under Microsoft Windows and is
the easiest way to create scripts for the 2100PC. These scripts are then programmed to the
2100PC from the computer viaa serial connection. For information regarding hardware setup
and wiring connections refer to Chapter 4 Setup and Chapter 6 Seria Port Operation.

Installing VDP3
It is assumed that the user has some experience with the operation of Microsoft Windows.
The VDP3 software is provided on a 3%2inch diskette. To install the software, run Windows,
put the program disk in the appropriate drive, and run the setup program from that drive. If
you are using drive a to install the software:

Run Windows
Put thedisk indrive a
From Windows choose File/Run a:\setup

The setup program will install the software and create a vV DPF3 program group.

Running VDP3
The VDP3 software isinvoked by double clicking on the VDR icon. The program defaults
to the Quick Edit Mode and the following screen will appear:

= VYDP3 - New =
File Edit Program Advanced Help

5o to Seript Edit I 0 H’ Message Task
Edit Line[1 | || |

| Line Attributes

Blink OFF... | Variable OFF... | [ Line 1.char 0 |
Change Font OFF Center text OFF I Horiz. scroll OFF... I

[ Display Attributes — | [ 2180 Display

Clear Screen OFF

Start msg OFF...
Vert. scroll OFF...
Send meg OFF...

VDP3 M enus
The VDP3 program has a standard Windows interface. To display a menu, move the cursor
to amenu title and click the left mouse button. Then move the cursor to the desired selection
and click the left mouse button to activate the selection.
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VDP3 Buttons

Most control buttons in the Quick Edit screens are toggles. Clicking the left mouse button
while the cursor is over one of these control buttons will cause the corresponding function to
toggle ON and OFF. Clicking on some control buttons will bring up a separate window
enabling the selection of more advanced parameters for the function. Clicking on afew
control buttons will step through alist of choices. If you have any question, explore the help.

Getting To Know VDP3

The best way to learn how to use VDP3 isto useit. If you have not already done so, make
use of the Quick Start Tutorial (Section 3 of thismanual). Run the tutorial scripts, write your
own, and explore the extensive on-line, context sensitive help. Also, keep an eye on the
Satus Line (the bottom line of the Control Window). It prompts you with context sensitive
information about what actions can be taken as you move the mouse cursor over the various
features on the Quick Edit window.

53 Three Edit Modes - What's The Difference?

Quick Edit

Quick Edit utilizes a small subset of the 2100 Scripting Language to create an easy to
understand user interface for typical applications. The following features are directly available
through the use of Quick Edit buttons:

+ Blink Button
* [ont Button

* Variable Button

+ Center Text Button

+ Horizontal Scroll Button
+ Clear Screen Button

+ Relay Button

¢ Start Message Button
+ Vertica Scroll Button

+ Send Message Button

Turn blink on or off, blink awhole line or aportion of aline,
and set the blink rate.

Select English, Katakana, or Slavic for the extended ASCI|I
character set.

Turn variables on or off, assign variables. Specify leading spaces
or leading zeros to be displayed when the variable does not take
up as many character positions as there are placehol der
characters.

Automatically center text.

Turn horizontal scroll on or off. Specify continuous or block by
block, and number of timesto scroll. Specify scroll
uninterrupted, scroll until next message, and scroll speed.

Specify that the entire 2100 screen is to be cleared prior to
displaying the current message.

Specify that the 2100 relay isto be turned on or off prior to
displaying the current message.

Start other messages from the current message.

Turn vertical scroll on or off. Specify number of timesto scroll,
scroll uninterrupted, scroll until next message, and scroll speed.
Turn send message on or off. Specify information to be sent
out the 2100PC's serial port when the current messageis
executed. Specify to a2100 Slave or user defined text.
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Script Edit
The features available in Quick Edit, as well as more advanced features of the 2100 Scripting
Language, are included in Script Edit. The advanced programming features include
mathematics, flow control, 1/O processing, and task management. A short description of the
featuresisincluded here to demonstrate the power of the 2100PC. A detailed account of all
the features can be found in the 2100 Scripting Language section of the on-line help.

+ Mathematic functions extend your PLC's effectiveness by off-loading conversions, scaling, and
other functions to the 2100PC. A full range of 16 bit integer math and logic functions are
availableto give your application atruly professional edge.

+ Flow control statements give the ability to make decisions based on variable data and other
internal functions. Combine mathematics and flow control statements to produce out of limits
messages or user selected output conversions, all within the 2100PC.

¢ 1/O functions open the world to the 2100PC. Make scripts that respond to the front panel keys.
Read and interpret serial streams from scales and sensors. Keep and share variable data between
scripts. Send the results of your script functions and variables to another serial device for
display or polling functions.

+ Task management features alow tasks to be started based on time or time intervals. Build
sophisticated, multitasking script environments to get every ounce of performance out of your
2100PC display system.

M essage File Edit
For the advanced display programmer, Message File Edit provides all of the functions of
Script Edit with the following additions:

¢ You can make use of your own ASCII program editor.
¢ You can enter and edit all the scripts for a project a one time.

+ You can use symbolic constants and a file include mechanism, to simplify the management of
your 2100PC devel opment projects.
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6 Serial Port Operation

6.1  Communicating To A Single Display
Communi cations from the hostcan be sent to asingle 2100 Display ineither RS232 or RS422.

Wiring to a Single Display
Connections to the serial port are made to either the RS232 connector or the R$422
connector on the rear of the unit. The serial port is comprised of an RS422 communications
port and a built-in RS232 to R$422 converter. The host must communicate with the 2100PC
either viathe RS232 converter port or the R$422 port. Only one port can be used at any
giventime. The following tables identify all of theserial port connections for the 2100

Display.

TableD R$422 Serial Port Terminal Strip
Terminal# L ead Designation

RS422 IN+

RS422 IN-

RS422 OUT+

RS422 OUT-

ISO-GND

SETUP

OO WNPE

TableE RS232 Serial Port Female DB9 Connector
Terminal# L ead Designation

(DCD) Data Carrier Detect

(TD) RS232 OUT

(RD) RS232 IN

(DTR) Data Terminal Ready

(GND) ISO-GND

(DSR) Data Set Ready

(RTS) Request To Send

(CTS) Clear To Send

(RI) Ring Indicator

OCOoO~NOOUILDEWNBE

Notee RTSand CTS areinternally connected.
DSR, DTR, and DCD areinternally connected.
RI isdriven active.

Note: All ISO-GND terminals are internally connected.
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The following diagrams show wiring examplegor connecting the host to a single 2100
Display using RS232 or R$422 datatypes. For RS232 communications, the only
connections absolutely necessary are the ones shown for pin2 (232 OUT), pin 3 (232 IN),
pin 5 (SIGNAL GROUND), and pin 7 (RTS). All other RS232 connections are only
necessary for programs or equipment that require the use of handshaking signals.

Figure7
Single Unit - RS232 Diagram

RS232

| DCD

N (232 OUT
w|232 IN
»|DTR

a1 1ISO-GND.
o|DSR
~|RTS
©|CTS
©o|RI

DCD
RS232 RD
RS232 TD
DTR
SIGNAL GROUND —
DSR
RTS
CTS
HOST DEVICE RI

Note: A standard straight through PC modem cable can be wired from the host to the
2100PC.

Note: The maximum recommended cable length for RS232 communications is 50 feet.

Figure 8
Single Unit - RS422 Diagram
RS422
+ ID.
+.ElE
22| Z
ZZOO(?%
NN el
— F—=F= AN NN AW
PLC © 0 0|l0o 0O vvq‘v—m
coalaas 1/2/3/4|5/6

RS422 TRANSMIT +
RS422 TRANSMIT -
RS422 RECEIVE +
RS422 RECEIVE -
SIGNAL GROUND

i
i
'z

HOST DEVICE

I

o
°
°
o
o
°
°
o

* Terminator resistor (typically 120 ohm, 1/4 W). Refer to Section 6.2 Communicating to
Multiple Units, Wiring an R$422 Network for details.

Note: The maximum recommended cable lengthfor RS422 communications is 4000 feet.
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Communicating To Multiple Units

Under standing An RS422 Networ k

Units may be configured in a multidropnetwork where the host RS422 signal is connected
directly to multiple 2100 display units. A maximum of 32 display units or 4000 feet of cable
may be connected to a single host output in a multidrop configuration.

¢ R$422 Multidrop

This configuration is used when the hostoutput is R$422. The RS422 output from the
host iswired in parallel to al of the 2100 Display unitsin the network

Wiring An R422 Networ k

Terminating

The network wiring must be terminated correctly at both the beginning(the host in the
drawing below) and at the last 2100 ending the network. In redlity, the host can be connected
anywhere on the network. The terminating resistors muststill be installed atboth ends of the
network. If the host is connected at the center of the network, terminating resistors would be
required on the two end 2100's. In this case, no terminating resistors would be required at the
host. The purpose of the terminatingresistorsis to prevent reflection problems The
resistance value of the terminating resistors should match the characteristic impedanceof the
cable. A typical valuefor thisis 120 ohm.

R$422 Multidrop
The diagram below shows the required 120 ohm resistors (assuming that the host isat one end

of the network) and illustrates the proper wiring for an RS422 multidropnetwork. RS422
multidrop is the basic network configuration for 2100 display units.

Figure9
R$422 Multidrop Wiring
RS422
+ .D.
+| . ElE
2D Z2
Zzooq%
NN el
) ] (\l(\l(\l(\lw
coo0 S IS S| =0
PLC |, o
. 1/2]3]4]5]6

RS422 TRANSMIT + %—'
RS422 TRANSMIT -

RS422 RECEIVE + %

RS422 RECEIVE -

SIGNAL GROUND
HOST DEVICE
— 111
~—Nr 1T
* All resistors shown are 120 ohm 1/4 W. . % —[422 IN +
N L . . N 422 IN -
Terminating resistors are required -
w|422 OUT +
at both ends of the RS422 network. % % 499 OUT SQ
» - N
* This diagram is for applications where the host o1l 1ISO-GND n
is a PLC or computer that will use RS422 to o SETUP :
communicate to a network of 2100's.
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RS232 Converter

All 2100 Display units have a built-in dataconverter that can be used to convert the host
RS232 datato RS422. This allows the host to communicate via RS232. The converter unit
then retransmits the data out its R$422 port to al other units on the network.

¢ RS232to R422 Conversion
This configuration is used when a hostRS232 output is converted to RS422 by one of the
2100 unitsfor use in amultiple display network The host iswired to a 2100 Display's
RS232 converter port. Then, the R$422 output from that 2100 Display unitiswired in
paralel to al of the other 2100 Display unitsin the network The R$422 portion of the
wiringin the network is the same for all network configurations. The following diagram
shows the internal RS232 to R$422 converter of a 2100 Display.

Figure 10
RS232 Converter

RS232 CONVERTER
PORT

Y o3
EO 000
Q
9 8 7| 6 O— RS422 SERIAL

RS232 EN PORT

1RS422 IN +

2 RS422 IN -

3 RS422 OUT +
4 RS422 OUT -

51SO-GND

0OO00O

2100
Microprocessor -

Note: Note that the maximum recommended cable length forRS232 communications is 50
feet. For best results, the shortest cable possible should be used.

Terminating

As discussed earlier, R$422 multidrop network wiring must be terminated correctly at both
ends of the network. When the RS232 to R$422 converter is used, the host communicates to
a2100PC using RS232. No terminating resistors are required on the RS232 communication
lines. However, terminating resistors are still required on the RS422 portion of the network.
Again, the purpose of the terminatingresistorsis to prevent reflection problems The
resistance value of the terminating resistors should match the characteristic impedanceof the
cable. A typical valuefor thisis 120 ohm.
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The diagram below shows the required 120 ohm resistors and illustrates the proper wiring for
anetwork configuration where the host RS232 output is converted to RS422 (the first unit in
the drawing below). Note that after the conversion, the subsequent units are wired in the
standard R$422 multidrop configuration. Asin the straight RS422 multidrop network, the
host can use any 2100 on the network as a converter unit. The terminating resistors must still
be installed at both ends of the RS422 network. If the host is connected to a unit at the

center of the network, terminating resistors would still be required on the two end 2100's. In
this case, no terminating resistors would be required at the converter unit. Remember, the
R3422 portion of the wiring in the network is the same for all network configurations.

Just areminder, for RS232 communications, the only connections absolutely necessary are
the ones shown for pin 2 (232 OUT), pin 3 (232 IN), pin 5 (SIGNAL GROUND), and pin 7
(RTS). RTSistheenablelinefor the converter. All other RS232 connections are only
necessary for programs or equipment that require the use of handshaking signals.

Notee RTSand CTS are internally connected
DSR, DTR, and DCD areinternally connected.
RI isdriven active.

Note: All ISO-GND terminals are internally connected.
Figure 11RS232
Converter Wiring

DB9 Connector Screw Terminal

RS232 RS422
g g
|_
> Z +12155za
DOZQOmm ZZOOQE
OISISIECD|E-| = ININININIQ | W
alRQo2oxjozl 9999520
1/2|3|4|/5|6/7|8/9| |1/2|3|4|5]|6
—fh oD AR
PLClesslses|  RS232RD
== RS232 TD
0 DTR
o SIGNAL GROUND ——————
| 12 DSR
o s RTS 422 IN +
CTS N (422 IN -
HOSTDEVICE Rl w|4220UT+ |3
~|422 0UT - §
+— u1| ISO-GND.
o|SETUP
111
N1
* All resistors shown are 120 ohm 1/4 W. % 1422 IN +
*

* Terminating resistors are required 422 1IN - D
at both ends of the RS422 network. 2 w| 422 OUT + %
L . L (422 OUT -

* This diagram is for applications where the host SO-GND N
is a PLC or computer that will use RS232 to a - :

communicate to a network of 2100's. o| SETUP

Recommended Rs422 Cables
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Since the impedance of the cable and terminator resistance need to match, a cable with a
characteristic impedanceof 120 ohms should be used. Onerecommended cable for
interconnecting units is Belden® #89730 for plenum install ationsor #9730 for conduit
installations (ar equivalent). Both types have three twisted pairs of 24 AWG stranded tinned
copper wire with each pair individually shielded. The characteristic impedancef the cableis
100 ohms. Thistype of cableprovides good overal performance for arelatively low cost.

Two of the twisted pairs are used for data transmission, one pair is used for data coming from
the host and one pair is used for data going to the host. In each of the two pairs, onewireis
used for the non-inverting data line and the other wire is used for the inverting data line. Both
wires on the third pair are used to connect ISO-GND from 2100 to 2100 and to the host. The
shield wires are used to protect the data lines from noise and should be connectedon only one
end of each cableto earth ground.

Recommended RS232 Cable

A standard male-to-female DB9 straight throughmodem cableis all that is required to connect
aVorne 2100 style RS232 connector to an IBM/AT style RS232 connector.  Again, note that
the maximum recommended cable length forRS232 communications is 50 feet. For best
results, the shortest cable possible should be used.

Addressing M ultiple Units
The R$422 network uses addressing to allow the host to communicate with specific individual
displays or groups of displays in the network Each unit in a network may be assigned a unit
address and a group address. The unit address and group address are selected during setup.
(Refer to Section 4.3 for details on setup.)

Unit Addressing

Unit addresses can have avalue in the range of 000 to 255. If a serial transmission is directed
to a specific unit address only the 2100 units set to that address will display the message.
More than one display may use the same unit address but the best way to send atransmission
to multiple unitsisto use group addressng.

Group Addressing
Group addresses can have avalue from Oto 8. The group address represents a bit position in
an 8 bit binary number, as shown:
Bit Position
(Group Number) 8 7 6 S 4 3 2 1

Decimal Equivalent of 128 64 32 16 8 4 2 1
a"1" inthat Position

Referring to the above relationship, to communicate with only group 7 the hostwould
transmit 64 as a group address. To communicate with only group 4, the host would transmit 8
as agroup address. This arrangement allows the host to direct a message to any combination
of groups. For example, to transmit to groups 6, 4 and 3, add together 32 + 8 + 4 and transmit
44 as the group address. Each display will interpret the transmitted group addressand
determine if it is being addressed. A transmitted group addressof O is a broadcast to all units.

6.3  Simple Packet Protocol
Simple Packet Protocol isthe serial communication format which is used to:
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1.Call up canned scriptsviaaseria command.
2.Send a serial buffer script to a2100 for execution.

Note: When ascript is transmitted serially to a210Q it isreferred to

asaserial buffer script becauseit is sent to the seria buffer for
execution. A script sent to the serial buffer is processed just as
if it were called up from memory. Serial buffer scripts allow
the use of the full 2100SB command set. Refer to the 2100SB
manual for complete information.

Serial Request For Canned Script

A canned script stored in a 2100PC's memory can be called up viathe Simple Packet

Protocol. The protocol allows for transmission of the intended individual or group address,
the desired script number, and any real-time variables that may be required by the particular
script. Theformat is as follows:

Format:

<SOH>

Type

Address

Script

<SOH>TypeAddress; Script: variables<TERM >

The ASCII Start of Header character (decimal value 1) must begin every

transmission.

This element specifies whether the script request is for an individual unit

address or for agroup address.

M For individual unit address.
m For group address.

This element specifies the actual unit or group address.

0-255 Valid unit address.
0-255 Valid group address.

The ASCII Semicolon character (decimal value 59).

This element specifies the script number that is being requested.

0-1023 Valid script numbers.

The ASCII Colon character (decimal value 58).
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variables This element isastring of characters intended for use as variable data, as
needed by the requested script. If no variable datais required by the script, the
element may be omitted. If avariable data string is provided for a script that
does not require variables, the string will simply be ignored.

Note: Scripts which will be called up serially and which will display variable data must
utilize the serial variable format of theVariable command. Refer to the VDP3
on-line help for details.

<TERM> This element specifies the terminating character that marks the end of the
packet. This character must match the Line Terminator selected in the setup
menu. Refer to Section 4.3 for setup details. Valid Line Terminator choices

are:
<CR> ASCII Carriage Return character (decimal value 13).
<LF> ASCII Line Feed character (decimal value 10).

Example Serial Script Request
<SOH>m37;122:L ow49<CR>

The example packet calls up canned script #122 on al displays with agroup address of 6, 3,
or 1. Refer to the discussion of group addressing in Section 6.2 for explanation. The variable
string:

Low49

isavailable for use by script #122. Note that the serial variable string may contain any ASCI|
character except the selected Terminator (<CR> or <LF>) or the <SOH> character.

Suppose script #122 is programmed to display atwo line message with serial variable data.
On line one, the text "Hopper 26 " is displayed, followed by the first three characters of
variable data. Thetext "Parts Left " followed by the forth and fifth characters of variable data
appear on the second line. Then sending the example serial script request would result in the
following display:

Hopper 26 Low
Parts Left 49
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6.4 Terminal Emulation

VT102 Compatible
Enabling the setup function "Terminal Mode - VT102 Compatible" will cause the 2100 series
display to operate in Terminal Emulationmode (refer to Section 4.3 for details on setup).
When in Terminal Emulationmode, the 2100 series display emulates an ANSI / VT102
terminal. Refer to the ANSI terminal document for complete information. The following

commands are supported:
BS Backspace
CAN Cancdl
CR Carriage Return
CcuB Cursor Backward
CuD Cursor Down
CUF Cursor Forward
CupP Cursor Position
Cuu Cursor Up
DCH Delete Character
DECLL LED Control (Used for Relay Control)
DL Delete Line
ED Erasein Display
EL Erasein Line
ESC Introducer Control Character
FF Form Feed
HT Horizontal Tabulation
HVP Horizontal and Vertical Positioning
ICH Insert Character
IL Insert Line
LF Line Feed
MC Media Copy
NUL NUL
RCP Restore Cursor Position
RM Reset Mode
SCP Store Cursor Position
SGR Select Graphic Rendition
SM Set Mode
VT Vertical Tabulation

Note: All other commands will be ignored.

2100PC Series Display User's M anual Page 33



Serial Port Operation

2100 Series Slave
Enabling the setup function "Terminal Mode - 2100 Series Save" will cause the 2100 series
display to operate in Slave mode (refer to Section 4.3 for details on setup). When in Slave
mode, the 2100 series display mirrors the operationof aVorne 2100PC display. Ina
multidrop network, when a canned message, using the HOST MODE option of the
OUTPUT_DEVICE command, is called up on a 2100PC, the same tasks, commands, etc. will
be executed on 2100 displays set to slave mode.

Note: When setting up a 2100PC for slave operation care must be taken in writing scripts.
It is possible in complex scripting applications to "overrun” the slave display since
thereis alimited communication "bandwidth”.
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71

7.2

7.3

Run Time Operation

A devicecan call up scripts and send real-time variable datato the 2100PC over the parallel
port. The parallél portisfully opto-isolated for increased reliability and noise immunity. The
18 bit parallel portis composed of 16 data bits and 2 control bits. The two control bits are
Strobe & Variable DataEnable

The 2100PC Display contains a FlashEPROM with a capacity of 128,000 characters. User
scripts are programmed into this memory using VDP3. They are recalled and displayed during
the run-time operation of the 2100PC Display. Individual scripts may be recalled by number
from either the serial or parallel port This section describes the operation of the 2100PC
Display viathe parallel port

Data Port Operation

Script numbersand variablescan be loaded in one of the following formats, selected during
setup. 1024 script numbers (0 - 1023) are available for any selected dataformat. In all data
formats, script numbers greater than 1,023 or negative numbers will yield unpredictable
results. The dataformat is selected during setup. The default format is unsigned binary(BIN).

Unsigned Binary (BIN) - 16 bits with arange of values from 0 to 65,535 for variable data

Signed Binary (SBIN) - 16 bits with arange of values from -32,768 to 32,767 for variable
data. If bit 15 is set, then the number is negative. Negative numbers are two's complement
format.

Binary Coded Decimal (BCD) - The 16 hit parald port isinterpreted as four packed BCD
digits. The range of values for variable datais O to 9,999.

Signed BCD (SBCD) - The same as BCD except the most significant bit determines the sign.
The range of values for variable datais-7,999 to 7,999. Refer to the truth table below.

BIT 15 141312 (1110 98| 76 5 4 3210

1=NEG

0=POS

Control Line Operation
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Strobe Control Bit
The Strobe control bit permits the PLC to inform the 2100PC that the data on the parallel port
isvalid and ready to be read. The type of data on the parallel port is determined by the
variable dataenable Strobe or no strobe operation must be selected at setup. The default
Port Mode isNo Strobe. See Section 4.3 for details on 2100PC setup.

Calling Up Scripts - No Strobe Mode

When No Strobe M ode is selected, the strobe and variable data enable inputs are ignored.

No variable datais allowed in thismode. To call a script, the script number must remain
stable on the data port for the user selected debouncetime. After the data lines have stabilized
for at least the debounce time, the script number is read and the script is executed from
memory.

Calling Up Scripts - Strobed Msg Mode

When Strobed M sg M ode is selected, the variable data enable input isignored. No variable
dataisallowed in thismode. A transition on the strobe line signals the 2100PC to read the
script number on the data port. If the debounce timeis set to Edge Trigger, thedatais
accepted immediately. Otherwise, the data must remain stable on the data port for the user
selected debounce time.

Figure 12
Strobe Operation Timing Diagram

Variable Data ~  ------cciiiiiiiiee Ignored
X Strobing the Script #

Data DO - D15

Strobe I_I

Calling Up Scripts - Strobed Msg & VData Mode
This mode is essentially the same as theStr obed M sg Mode. In this mode, the variable data
enable is used to determine whether the data on the parallel port is a script number or vaiable.
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Variable Data Enable Control Bit
The active state (normal or inverting) of the variable data enable is the same as that chosen for

the datalines.

If the Variable DataEnablelineis active, the data on the parallel portwill be considered
variable data If the Variable Data Enableline isinactive, the data on the paralel portwill be
considered a script number. When calling up a script with variables, the variablemust precede

the associated script number.

Figure 13
Variable Data Enable Line

44
//

Variable Data — _ ,
Strobing Variable Data

/ \\‘ Strobing the Script #
Data DO - D15 W trobing t pt
| ]

|

44
Strobe 77
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7.4  Selecting A PLC Output Card

The 2100PC paralel input port is designed to interface with a variety of PLC output cards.
2100PC Displays can be used with both sink and source output cards depending on how the
DC Return line (Termina 2) iswired. A widerange of output voltages can be used with the
2100PC (3.5t0 30 VDC).

The 2100PC Input
2100PC Parallel Port Characteristics

Input voltage range 351030 VDC DC RETURN
(Sink or Source)

Input Loajl ng 45 mA @ 3OV Control_ or Iy N

maX Input Line

Leakage Accepted Up to 2mA

DC GROUND

Choosing An Input Logic Type
The 2100PC requires a setup selection of Normal or Inverting logic type. To assist in correctly
making a choice, refer to Section 4.3.
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Connecting to Common PL C Output Types

Sinking Output

T1
T2

Connnecting to a 2100PC
1. Connect DC Return to a 5-24
VDC supply @ 50mA.
2. Connect T2 to DC GROUND.
3. Connect T1 to an input line.
4. Connect DC GROUND to
-V of the 5-24 VDC supply.

Sinking Output With Pullup

Supply
Voltage

T3

Connnecting to a 2100PC

1. Connect T3 to DC RETURN.
2. Connect T2 to DC GROUND.
3. Connect T1 to an input line.

Dry Contact

Connnecting to a 2100PC
1. Connect DC Return to a 5-24
VDC supply @ 50mA.
2. Connect T2 to DC GROUND.
3. Connect T1 to an input line.
4. Connect DC GROUND to
-V of the 5-24 VDC supply.

Sourcing Output

Supply
Voltage

Supply

Voltage
T1
T2

Connnecting to a 2100PC

1. Connect DC GROUND to
DC RETURN.

2. Connect T2 to DC GROUND.

3. Connect T1 to an input line.

Connnecting to a 2100PC

1. Connect DC GROUND to
DC RETURN.

2. Connect T2 to DC GROUND.

3. Connect T1 to an input line.

Active Output (Totem Pole)

Supply

Voltage
T1
T2

Connnecting to a 2100PC

1. DC RETURN is not
connected.

2. Connect T2 to DC GROUND.

3. Connect T1 to an input line.
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7.5  Wiring To The Parallel Port

Sinking Outputs

To operate the unit with sinking outputs, the DC Return line of the parallel portshould be
connected to a positive voltage (3.5 to 30 VDC). Thiswill internally pullup all the inputs of
the parallel port to this potential with a maximum current draw of 2.5 mA per input.Refer to
the wiring diagram for sinking outputs, Figure 14.

Figure 14

Parallel Port Wiring - Sinking Output s

3.5TO 30 VOLT DC USER
OUTPUT CARD SUPPLY
+ -

DC GROUND

+ SUPPLY

DC GROUND

OUTPUT 16

DC RETURN

OUTPUT 17

STROBE

OUTPUT O

VAR. ENABLE

OUTPUT 1

DO

OUTPUT 2

D1

OUTPUT 3

D2

OUTPUT 4

D3

OUTPUT 5

D4

OUTPUT 6

D5

OUTPUT 7

D6

OUTPUT 8

D7

OUTPUT 9

D8

d3TTOHLNOD F1aVINANVHEOOHd

OUTPUT 11

D9

OUTPUT 10

D10

140d 13711vdvd Od00TZ

OUTPUT 12

D11

OUTPUT 13

D12

OUTPUT 14

D13

OUTPUT 15

D14

0C6T|8T|LT 9T |ST|PTIETCT|TTIOT|6|8|L|9|S |V |€|C|T

D15

In al cases, make sure that DC ground (Terminal 1) iswired to the DC ground of the output

card supply.
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Sourcing Outputs
To operate the unit with sourcing outputs, the DC Return line on the parallel port should be
connected to DC ground. Thiswill internally pull downall the inputs of the parallel port to
DC ground with amaximum current draw of 2.5 mA per input Refer to the wiring diagram
for sourcing outputs, Figure 15.

Figure 15

Parallel Port Wiring - Sourcing Outputs

3.5TO 30 VOLT DC USER
OUTPUT CARD SUPPLY

+

d3710d1INOD FT1aVINANVEOOHd

DC GROUND

+ SUPPLY

OUTPUT 16

DC GROUND

DC RETURN

OUTPUT 17

STROBE

OUTPUT 0O

VAR. ENABLE

OUTPUT 1

DO

OUTPUT 2

D1

OUTPUT 3

D2

OUTPUT 4

D3

OUTPUT 5

D4

OUTPUT 6

D5

OUTPUT 7

D6

OUTPUT 8

D7

OUTPUT 9

D8

OUTPUT 10

OUTPUT 11

D9

140d T13T71vdvd Od00T¢

D10

OUTPUT 12

D11

OUTPUT 13

D12

OUTPUT 14

D13

OUTPUT 15

D14

0C|6T 8T|LT 9T ST VYT IETCTTTIOT|6 |8 |2 |9|S |V |€|C|T

D15

In al cases, make sure that DC ground (Terminal 1) iswired to the DC ground of the output

card supply.
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Appendix A - Glossary

Address

Alternate Escape

ANS
ASCII

Backspace

Baud Rate

BCD
BIN
<BS>

Carriage Return

Conduit

A unique identification number assigned to a 2100 Display.

An aternative command identifier. This can be the first
character in acommand string sent to the 2100 Display, if it was
selected during setup. It should be noted that <ESC> is always
recognized as the command identifier. Selecting an Alternate
Escape allows the user to use an alternate character to identify a
command, but <ESC> is still recognized as well.

American National Standards Institute.

American Standard Code for Information Interchange.
Backspace control character (decimal value 8), used inscripts
or in Terminal Emulation mode to move the cursor left one

position.

The data transfer rate between the host unit and the unitsin the
serial network.

Binary Coded Decimal data

Binary Data.

Represents the Backspace control character. See Backspace.
Carriage Return control character (decimal value 13), used in
canned scripts or in Terminal Emulation mode to move the
cursor to the beginning of the current line. Carriage Return is
one of the two choices for the terminator of the Simple Packet

Protocol and should not be used in serial buffer scripts.

A tube or trough in which insulated wires and cables are passed.
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Control Character

<CR>

Debounce

E*PROM or EEPROM

End of Transmission

<EOT>

<ESC>

Escape

<FF>

Flash EPROM

Form Feed

Host

Horizonta Tab

Any one of several ASCII control characters, typicaly not
displayed, which has a special meaning to the 2100 unit.
Various control characters can be used in message scripts or
Terminal Emulation mode to move the cursor, clear the display,
terminate an effect, identify a command string, and begin or end
the Simple Packet Protocol format.

Represents the Carriage Return control character. See Carriage
Return.

Setup setting which allows the user to set the amount of time
data must be present on the parallel port before it is valid; often
used to eliminate fal se data caused by contact bounce.

Electrically Erasable Programmable Read Only Memory. The
memory in the 2100 Display that is used to store setup
information.

End of Transmission control character (decimal value 4), used
in message scripts to terminate the Scroll command (mark the
end of astring of characters that are to be scrolled.)

Represents the End of Transmission control character. See End
of Transmission.

Represents the Escape control character. See Escape.

The Escape control character (decimal value 27), used as the
first character in al command strings, unless an Alternate
Escape character is selected in setup. In that case, the 2100 unit
will recognize either the Escape or the chosen Alternate Escape
character as the command identifier.

Represents the Form Feed control character. See Form Feed.
Memory in the 2100PC used to store canned scripts.

Form Feed control character (decimal value 12), used in
message scriptsto clear the display and move the cursor to the

beginning of thefirst line.

Any device that initiates serial communication with a 2100
Series Display Unit.

Horizontal Tab control character (decimal value 9), used in
message scripts or in Termina Emulation mode to move the
cursor to the next tab stop.
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<HT>

<LF>

Line Feed

Multidrop

Multitasking

PLC

Pull-down

Pull-up

RAM

SBCD
SBIN

Script

Setup

Simple Packet Protocol

Sinking

Represents the Horizontal Tab control character. See
Horizontal Tab.

Represents the Line Feed control character. See Line feed.

Line Feed control character (decimal value 10), used in message
scripts or in Terminal Emulationmode to move the cursor down
one line in the same column. Line Feed is one of the two
choices for the terminator of the Simple Packet Protocol and
should not be used in serial buffer scripts.

A seria network configuration where the communications from
the host are transmitted to more than one 2100 Display without
being repeated. The 2100 Displays are wired in parallel.

The ability of the 2100 display unit to separately perform up to
four different functions at the same time.

Programmable Logic Controller.

A technique used in electronics to reference a connection to a
DC ground potential.

A technique used in electronics to reference a connection to a
positive DC potential.

Random Access Memory. Memory used during run time to
store data.

Signed Binary Coded Decimal data.
Signed Binary data.

A sequentially ordered string of commands, literal text, and
control characters which instructs a 2100 unit to perform a
function.

An electrical mechanism to prevent accidental change of setup
datain the 2100 Display. Setup data may be viewed or changed
when the SETUP terminal is connected to ISO-GND. Setup
data may not be changed when the SETUP terminal is not
connected to 1ISO-GND.

The standard serial communication format which is used to send
a Serial Buffer Script to a2100PC unit.

The parallel port input type where the input must be brought to
DC ground by the PLC output.
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<SOH>

Sourcing

SPDT

Start of Header

Strobe

Task

Variable Data Enable

Vertical Tab

VFD

Vorne Display-Pro 3

<VT>

Represents the Start of Header control character. See Start of
Header.

The parallel port input type where the input must be brought to
apositive DC potential by the PLC outpui.

Single Pole Double Throw.

Start of Header control character (decimal value 1), is used as
the first character of the Simple Packet Protocol format of serial
communication.

A control line on the parallel port that is used to signal the 2100
Display that valid datais present on the parallelport.

A task is afunction performed by the 2100 display. Up to four
tasks can be performed at the same time. A function can include
but is not limited to scrolling text, controlling the relay,
displaying text, internal timing, etc.

Thisisacontrol line on the parallel port that is used to signal
the 2100PC (in the strobed msg and strobed msg & vdata
modes) that the data present on the parallel port isavariable.

Vertical Tab control character (decimal value 11), used in
message scripts or in Termina Emulation mode to move the
cursor to the beginning of the next line.

Vacuum Fluorescent Display. The 2100 Display uses VFD
technology to create visible characters.

Microsoft Windows based software used to create message files
for the 2100 displays.

Represents the Vertical Tab control character. See Vertical Tab.

2100PC Series Display User's M anual

Page 46



Appendix B - Specifications

Communication I nterface
e RS232 Seria Port - DB9 Connector
o RS422 Serid Port - Screw Terminad

e 18-hit Parallel Port - Screw Terminal
- 16 DatalLines
- 2 Control Lines

Vacuum Fluorescent Display
*  Wavelength- Peak at 505 nanometers

* Rated Life- 50,000 hours (when average dot brightness reaches %2 of origind
brightness)

* Character Height
Model 2140 - 11 mm
Model 2180 - 9 mm

Physical and Electrical

Power Supply Options .............. 120 VAC +15% (50 - 60 Hz), 0.16A, 20 Waitts
24 \VVDC £10%, 0.8A, 20 Watts

Operating Temperature Range ..... 0°-50°C

Storage Temperature Range ....... -20°to +70° C

Relative Humidity ................. 0 - 95% Relative Humidity, Non-condensing

Weight ... Approx. 6.5 lbs.

Annunciator Relay

TYPE Single Pole Double Throw

Rating ........cooviviiiiiiiiiinnn, 120 VAC @1A
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Dimensions
Front Panel and Depth

45"
(114.3 mm)

% 12.0" _Ff 4.9" —J

(304.8 mm) (124.5 mm)

[ AERN

Mounting I nformation
The 2100 Display mounts in the user's panel through a rectangular cutout and is secured with
four 10/32 hex nuts to threaded studs located at the corners of the bezel.

125"
(3.1 mm)
4.‘ «—
11.25"
125" }_ o (285.8 mm) o
(3.1 mm) T
3.75" 4.0"
Panel Cutout (952mm)  (101.6 mm)
o o
L 115" >
[« (292.1 mm) l

Mounting holes require clearance for 10-32 threaded standoffs, 7/32nds (5.6mm) diameter.
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Appendix C - Character Sets

The full IBM®, J1S8 (Katakana), Slavic (Latin Il) and Cyrillic character sets are available on
the 2100 Display. All fonts share the first 128 characters (00h to 7Fh).
Common Character Set

0 i 16 5 32 48 o 64 80 ¢t 96 v, 112
ooh i 10h ¥ 20h 3oh P 4oh i 50h i 60h 70h

1o 17 33 i 49 65 - 8L 97 .. 113
oth #  11h ™ 21h . 31h .. 41h i 51 ix 61h < 71h

2 g 18 .-, 34 i 50 66 i 82 98 :.. 114

02h i 12h i 22h 32h . 42h i.: 52h PN 62h B 72h
3 . 19 i 35 ii 51 - 67 83 99 ... 115

03nh HF  13p if 23h it 330 -t 43h .+ 53h -..:  63h ... 73h
4 . 20 3 36 i 52 . 68 i, 84 ™ 100 .:i 116

04h HE  14h ii 24h B 34h ™ 44h L 54h i 64h L 74h
5 . 21 gy 87 w. 53 @ 69 ¢ 85 i i 101 . 117

osh 15h i 25h - 35h .." 45h i.. 55h L.P @5h InP 75h
6 .. 22 38 .. 54 70 - 8 :: 102 s 118

o6h " 16h s 26h L 36h it 46h T 56h *.*  66h 76h

7 . 23 39 55 = 71 87 ;i 103 L., 119
ozh ®  17h ik 27h 3th i 47h ix  s57h ¥ 67h o 77h

8 i 24 i, 40 - 56 72 i i 88 . 104 :.. 120

08h fmi 18h 28h . 38h . 48h ii  58h < 68h ii  78h

9 .. 25 i 41 -, 57 ¢ 73 7 89 i 105 . 121
ooh ™ 19h & 20h .  39h ¥ aon L son T e9h L 79h

10 = 26 - 42 ;. 58 = 74 v 90 " 106 . 122 ...

OAh & 1A 7 2ah Pt 3AR = 4Ah . S5Ah .. B6Ah ... 7Ah ..
11 o 27 .- 43 59 = 75 . 91 107 . 123

oBh *° 1Bh 2Bh i 3Bh i 4Bh i, 5Bh L. 6Bh . 7Bh

12 28, 44 60 . 76 ; 92 . 108 3 124
och *  1ch ™ 2Ch * 3Ch ™  4Ch k.. 5Ch * 6Ch .  7Ch

13 & 29 . 45 61 ... 77 #4493 i 109 .. 125

obh #°  1Dh *¥  2Dh 3Dh " 4Dh i’ 5Dh ..p 6Dh iii 7Dh

14 3. 30 , 46 62 . 78 ii 94 .. 110 .. 126
OEh #i 1Eh 26h =  3Eh .~ 4Eh i BEh 6Eh i i  7Eh

15 wpe 31 ... 47 . 63 79 gt 95 11 .. 127 .
OFh % 1Fh *  2Fh - 3Fh " 4Fh . 5Fh ... 6Fh f.P  7Fh i
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Font 1 IBM® Character Set

128 - 144 .. 160 . 176 -:- 192 ¢ 208 i 224 ... 240 e

g8oh ¥ 9oh i&n.  AOh =i BOh i+ COh DOh EOh '+  FOh =
129 .- 145 .. 161 - 177 == 193 3 209 .. 225 .., 241 ..

81lh *.A 91h -l Alh i Bih - Clh D1h ™ Elh - Flh ...
130 .: 146 i 162 - 178 .- 194 210 226 "t 242

82h &' 92n i, A2h .t B2h - C2h D2h i E2h L F2h ..

131 @ 147 .- 163 - 179 i 195 i 211 i3 227 ... 243 ..
g3h «mi 93n =i Ash i B3h i c3n iT D3n E3h i F3h ...

132 . 148 - 164 seres 180 196 212 228 o 244

gah - 94h = Ash it Bsh TP cah Dah ™  Es4h i F4h
133 149 . 165 v 181 . 197 i 213 .. 229 .. 245

85h -l 95h . Abh ' B5h ™ Cbh D5h ™ E5h = F5h

134 . 150 .. 166 i 182 i 198 i. 214 230 ;. 246
geh - 9eh Li aAeh i Beh i ceh i Deh if  Eeh i Féh

135 - 151 . 167 -, 183 199 i 215 i 231 " 247

87h ¥ 97h *.A A7h B7h i C7h it D7h i: E7h & F7h

136 152 .7, 168 : 184 ., 200 i 216 .j. 232 i 248
gsh & 98h .* Ash .. Bsh i csh " Dsh "i* Esh I  Fgh

137 & 153 . 169 .. 185 i 201 . 217 3 233 ;7 249

goh & ooh i Aoh Boh i Coh ir Doh Eoh i  Foh

138 . 154 7, 170 .., 186 i 202 .ii 218 234 ;7 250
8Ah X' 9Ah i.i AAh °  BAh ii CAh ™ DAh " EAh i FAh

235 251

139 - 155 ==. 171 _._" 187 .... 203 ... -
e EBh :. FBh

8Bh .M. 9Bh i ABh i BBh ‘ii CBh

140 156 - 172 3.0 188 i 204 iin 220 236 .. 252
8Ch i  9Ch #. ACh " BCh ™ CCh if DCh # ECh “* FCh

141 - 157 *.-° 173 189 :: 205 ... 221 237 ... 253
8Dh .L 9Dh - ADh i BDh CDh ™ DDh i EDh ™"  FDh

142 .. 158 174 .. 190 .i 206 i 222 g 238 . 254

8Eh i O9Eh i'H  AEh - BEh CEh i+ DEh i EEh *.. FEh
143 .. 159 175 .-, 191 207 .i. 223 239 .y 255 it

8Fh i OFh -f AFh -~ BFh i CFh = DFh EFh §{ i FFh i.i
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Font 2 JI S8 (Katakana) Character Set

128 144 160 176 192 208 .- 224 e 240

80N ... 90h AOh BOh COh ".¥ DOh ..  EQh == FOh
129 145 161 177 =1 193 - 209 .- 225 3+ 241 e

81h :m::  91h Alh 2 Bih . Cih i Dih i  Elh i F1lh i

130 146 ; 162 178 o 194 ;;; 210 |z 226 i 242 e
g2h s 92h i A2h B2h i c2h " D2h St E2h -+ F2h R

131 147 163 179 e 195 L 211 e 227 243

83h i 93h i A3h . B3h . C3h D3h . E3h - F3h
132 ... 148 - 164 180 -y 196 212 .. 228 . 244

84h i 94h Adh ™. B4h ... Cah i D4h iY  E4h . F4h
149 165 181 - 197 .i. 213 - 229 245 i

95h A5h *~ B5h -": C5h .- D5h ... ESh ::i. F5h
150 166 - 182 i 198 - 214 e 230 ... 246

96h i A6h . Be6h .. C6h ... D6h ... E6h i  Feéh

135 151 i 167 ..., 183 i 199 e 215 . 231 ... 247

87h i 9th i Ath . Bth i Cth .+ Dth .° E7h ¥ F7h

136 i 152 168 . 184 e 200 - 216 (i 232 . 248
gsh i 9gh i" Ash i B8h . csh i+ Dsh £ Esh TE  Fsh i

137 & 153 169 185 i 201 217 .: 233 ... 249 i

89h i 9oh i Aoh Y& Boh . Coh . DO9h iif EOh ‘i Foh
138 i 154 % 170 186 «: 202 - 218 234 ., 250

8Ah i 9Ah  ~  AAh .i. BAh ... CAh i i DAh i  EAh " FAR B
139 155 i 171, 187 3 203 ... 219 e 235 ., 251

8Bh i 9Bh ABh % BBh .* CBh i.. DBh i.. EBh i FBh

140 @ 156 172, 188 =, 204 s 220 g 236 . 252 .
sch # och i Ach i¥ Bch o.f cch .’ DCh . ECh "  Fch #i
141 g 157 173 189 w205 . 221 - 237 .. 253
sbh # 9ph "t ADh .i BDh .~ CDh : DDh .. EDh " FDh

142 ux 158 i 174 .. 190 < 206 e 222 . 238 . 254
8Eh Hi  OoEh AEh I BEh i. CEh *i* DEh EEh .~  FEh

143 ;159 i 175 191 :; 207 e 223 3 239 . 255 i

8Fh i 9Fh AFh ‘if  BFh . CFh ™ DFh EFh ™.  FFh i.i
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Appendix C - Character Sets

Font 3 Slavic (Latin I1) Character Set

128 ;. 144 .. 160 . 176 -:- 192 3 208 i 224 - 240
goh " 9oh &n  Aoh - BOh ‘i COh poh #i EOh *F  Foh
129 .. 145 < 161 - 177 e 193 i 209 iy 225 gy, 241

81h &.i  91h i.. Alh i Blh i Cilh Dih i Elh i F1h
130 .o 146 - 162 - 178 - 194 210 - 226 242

82h & 92n i A2h n.r B2h - C2h i D2h i.: E2h .  F2h

131 147 o 163 < 179 i 195 i 211 i 227 -, 243
g3h - 93h #  A3n L B3 i c3n i D3p . E3h i F3h

132 . 148 - 164 ., 180 196 212 = 228 - 244

84h i 94h .t A4h ¥ B4h i C4h D4h i E4h ¥t F4h
133 149 - 165 .., 181 - 197 213 [, 229 - 245

85h *.5 95h :f..  ABh " B5h i+ Cbh ¢ D5h if  Ebh i F5h

134 . 150 -+ 166 .. 182 .. 198 i 214 - 230 . 246 -
geh i.° 96h i  A6h ... Beh ¥ ceh i"f Deh i  E6h I+ Féh
135 .. 151 . 167 . 183 w199 215 .. 231 . 247
87h ¥  97h =+ A7h ... B7h £ Ccrh =i D7vh i Evh I+ F7h

136 3 152 .. 168 §r 184 .- 200 (i 216 . 232 .. 248
gsh i  98h &+ A8h " Bsh - C8h “ Dgh i Esh i Feéh
137 . 153 . 169 .. 185 43 201 . 217 j 233 .-, 249

goh & 9onh i.i Aoh i Boh i coh i Doh Eoh i.i  Foh

138 . 154 ., 170 186 §; 202 .ii 218 234 = 250
8Ah L. 9Ah L. AAn BAh ii  CAh " DAh {7 EAh T FAh

139 <.~ 155 w171 L 187 ... 203 ... 219
gBh = 98h T ABh ... BBh ii CBh if DBh

235 <. 251
EBh L. FBh

140 156 -+ 172 v 188 .ii 204 ii 220 236 .-, 252
gch i och % Ach %I BcCh ™ cCh if DCh #E ECh .* FCh

141 .. 157 i 173 . 189 .. 205 .. 221 "y 237 .-, 253
8bh ... 9Dh . ADh "i BDh ... CDh ™ DDh % EDh %  FDh

142 :: 158 .. 174 .. 190 ... 206 i 222 - 238 . 254
8Eh i™f 9EN " AEh ™~ BEh ... CEh ¥ DEh L. EEh % FEh
143 . 159 w175 ... 191 i 207 .. 223 i 239 255

8Fh *.. 9Fh ‘... AFh - BFh ¢ CFh = DFh EFh . FFh
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Appendix C - Character Sets

Font 4 Cyrillic Character Set

128 i 144 +i+ 160 176 :7: 192 o 208 iT: 224 ... 240 ..
8oh i 9oh *  AOh BOh coh ¥{  Dpoh i Eoh -:i  Foh ¥

129 ., 145 3 161 . 177 .. 193 £ 209 v 225 e 241 L.
8lh ..~ 91h Alh *¥  Bth -+ Ccth £ Dih Lo Elh E3 Fih

130 146 % 162 ., 178 F 194 ¥ 210 VT 226 L. 242 ..
s2h I 92h A2h =% B2h & C2h i D2h P E2h B F2h i

131 - 147 ;i 163 f 179 195 ™ 211 L. 227 L. 243 . .
83h . 93h A3h -  B3h .. C3h.i.  D3h.S  E3hi F3h -

132 . 148 :3: 164 4. 180 . 196 FE 212 . 228 L. 244
84h I 94h Adh % Bah L csah i Dah M Ean Fh 0 pap HY

133 149 .z 165 -+ 181 ,, 197 ¥ 213 L. 229 .. 245 . .
85h ...  95h F5h .

""" Ash L Bsh it csh Bi- Dsh i Esh T
134 & 150 . 166 i 182 #F 198 i 214 i3 230 .,. 246 . .
geh i  96h A6h i  Beh ii ceh i Deh +h: Eeh FH: Feh M

135 4 151 167 =i 183 199 -7+ 215 i 3 231 .. 247,

87h - 97h A7h .o B7h C7h -. D7h E7h -k F7h

136 ii 152 i 168 .0, 184 i 200 i . 216 iii 232, . 248 ..,
gsh &.. 98n i.i Ash . Bsh Ex' csh i'i psn Hd gsp B pgn B

137 = 153 “#i 169 .+, 185 i 201 -, 217 iii 233 [, 249 ..,
goh %= 99h Aoh ' Boh i coh ¥ ponh *i Eon B Fop

138 % 154 ., 170 ;7 186 .. 202 i 218 5 234 ,. 250 .,
8Ah .- 9Ah .- AAh i.-  BAh ¥L- CAh i DAh i EAh . FAh

139 - 1585 -, 171 .. 187 -~ 203 ¥ 219 i : 235 .. = 251 . ,
sBh + 9Bh <  ABh - BBh - cCBh.i pBhii# EBh.i FBh i

140 i 156 ., 172 188 ; 204 #.i  220i. 236, ., 252,

g8ch ii- och - Ach ' BCh - cchii pchit EcChi'P Ech i

141 . 157 .~ 173 _ 189 £ 205 i i 221 i 237, , 253
gbh . 9Dh i1  ADh BDh =i CDh i i DDh-.! EDh " FDh

142 % 158 ++ 174 4 190 ... 206 ;222 iii 238 .. 254 ...

8Eh i 9Eh % AEh " BEh .i-  CEh . DEh :ii EEh .F FEh i

143 ¢ 159 ... 175 . 191 7 207 ¥i 2283 £ 239 ... 255 ..
8Fh “#  ofh i+  AFh L BFh L CFhii DFh .t EFhi i FFh
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Appendix D - Typical RS232 Pinouts

RS232 Interface Reference
DB25 Male
Pin Numbers

O

(TD) Transmitted Data (DTE)

(RD) Received Data (DCE)

(RTS) Request To Send (DTE)

(CTS) Clear To Send (DCE)

(DSR) Data Set Ready (DCE)

Signal Ground (Common Return) (Common)
(DCD) Data Carrier Detect (DCE)

(DTR) Data Terminal Ready (DTE)

(RI) Ring Indicator (DCE)

000N ORBOH666
POB6000000000
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IBM/AT® Style RS232 Interface
DB9 Male
Pin Numbers

(DCD) Data Carrier Detect (DCE)

(RD) Received Data (DCE)

(TD) Transmitted Data (DTE)

(DTR) Data Terminal Ready (DTE)
Signal Ground (Common Return) (Common)

(DSR) Data Set Ready (DCE)
(RTS) Request To Send (DTE)
(CTS) Clear To Send (DCE)
(RI) Ring Indicator (DCE)

DTE

Vorne 2100 Style RS232 Interface
DB9 Female
Pin Numbers

Signal Ground (Common Return) (Common)
(DTR) Data Terminal Ready (DTE)
(RD) Received Data (DCE)

(TD) Transmitted Data (DTE)

(DCD) Data Carrier Detect (DCE)

(RI) Ring Indicator (DCE)

(CTS) Clear To Send (DCE)
(RTS) Request To Send (DTE)
(DSR) Data Set Ready (DCE)

DCE

Note: A standard straight through PC modem cableis al that isrequired to
connect aVVorne 2100 style connector to an IBM/AT® style connector.
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| ndex

A

Address, 4, 14, 17, 30, 43
Alternate Escape, 16, 43
ANSI /VT102 Terminal, 33

E

E’PROM Memory, 3, 44
Earth Ground, 10, 15
End Of Transmission, 44

N
Network, 27, 28, 29, 30

O

Operating Temperature, 47

ASCII, 43 ESC Character, 16, 44
B F

Back Pandl, 4, 5, 15 Flash Memory, 3, 35, 44
Backspace, 43 Font, 23

Baud Rate, 4, 18, 43 Form Feed, 33, 44
BCD, 19, 35, 43 Four Line Display, 2
BIN, 19, 35, 43 Front Panel, 1, 2, 16
Binary Coded Decimal, 35 Front Panel Keys, 16
Blink, 7,9, 23

Boot Message, 17 G

C Group Address, 17, 30
Carriage Return, 18, 32, 33, 43 H

Character Height, 2, 47
Character Set, 23, 49
Characteristic Impedance, 30
COM1, 8, 12

COM2, 8, 12

Command Identifier, 16
Conduit, 43

Control Character, 44
Cursor, 7

D

Data Bits, 4, 18

Data Converter, 28

DB9 connector, 4, 25, 56
Debounce, 18, 36, 44
Default Settings, 10, 16, 19
Diagnostic Screen, 17
Dimensions, 48

DSR & RTS, 25, 29

DB Pinouts, 55, 56

Horizontal Tab, 44
Host, 16, 17, 18, 25, 26, 27, 28, 29,
30, 44

P

Parallel Port, 1, 4, 35, 37, 38, 40, 41
Parallel Port Setup, 18

Parameter, 1, 4, 15, 16

PLC, 45

PLC Output Types, 38, 39

Power Connections, 10, 15

Power Supply, 1, 4, 47
Programming Software, 7
Pulldown, 45

Pullup, 45

Q

Quick Edit, 21, 23

Input Logic Type, 18, 38
Input Loading, 38

Input Number Format, 19, 35
Input V oltage Range, 38
ISO-GND, 11, 15, 25

L

Leakage, 38
Line Feed, 18, 32, 33, 35, 45
Literal Text, 1

M

Memory, 1, 3, 15

Flash, 3
Model Summary, Table, 2
Mounting, 48
Multidrop, 27, 29, 45
Multitasking, 46

R

RAM, 45
Rated Life, 3, 47
Relative Humidity, 47
Relay, 23, 47
Output, 4
Terminal, Connections, 4
RS232, 4, 25
Cable, 30
Converter, 28
Pinouts, 55, 56
Port, 25
Serial Port DB9 Connector, 25,
56
RS$422, 4
Cable, 30
Multidrop, 27
Multidrop Wiring, 27
Port, 25
Serial Port Termina Strip, 25
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I ndex

S

Save Setup, 20

SBCD, 19, 35, 45

SBIN, 19, 35, 45

Script, 1, 3, 7, 45

Scroll, 3, 17, 23, 45

Seria Communication, 4, 18

Seria Port, 4, 25

Setup, 1, 3, 4, 11, 15, 16, 17, 35
Circuit Wiring Diagram, 11, 16

Setup Mode, 11

Signed BCD, 19, 35, 45

Signed Binary, 19, 35, 45

Sinking Output, 39, 40

Slave, 17, 23, 34

Sourcing Output, 39, 41

SPDT, 4, 46

Specifications, 47

Start of Header, 46

Storage Temperature, 47

Strobe, 35, 36, 37

Strobe Logic Type, 18

Simple Packet Protocol, 31, 45

T

Task, 3, 46

Terminal Emulation, 33
Terminal mode, 17
Termina Strip, 4, 15
Terminator Resistor, 26, 28
Text Display, 7

Tutoridl, 7

Twisted Pair, 30

Two Line Display, 2

U

Unit Address, 17, 30
Unsigned Binary, 35

Vv

Vacuum Fluorescent, 1, 3
Variable Data, 1, 23, 35, 37
Vertical Tab, 46

VFD, 46

W

Wavelength, 3, 47
Weight, 47
Wiring Examples, 26, 27, 29
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