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INTERSTATE a II Dlﬁa
swomion OSIOIAY [erminal

PPATO
Model PD 3000

The Interstate Electronics Corporation Alpha/Graphic Madel
PD 3000 is a low-cost military computer display terminal
intended for use in airborne and shipboard environments. The
Maodel PD 3000 receives signals from an external computer or
its own keyboard, inferprets the incoming infarmation,
performs addressing, formatting, and control operations
required, and displays the requested functions on a plasma
display panel. The terminal is a modular unit and includes the
plasrma panel, display drive electronics, power supply, micro-
controlled display processor, full alphanumeric keyboard, and
serial communications inlerface. Available optional capability
includes high-speed parallel nput/output, second serial com-
rmunications port, additional function key contrals, touch panel,
joystick, special keyboard, MIL-STD-188C compatible /0
port, rack-mounting hardware, RAM installaiion, and ROM
expansion for programmable characler ser, scrolling, high
speed data storage, hard copy oulput and editing.

The IEC user sollware product set includes a real-time/high
level macroinstruction set that provides subroutines for display
control, alphanumeric display, incremental and vector
graphics. This template package is easily implementabic on any
computer. Also included are a FORTRAN IV display library,
FORTRAN IV terminal diagnostics and exerciser, BASIC
language plotting routines, PLOT-10 Terminal Control System
Conversian package, and a FORTRAN IV microcode cross
assembler.

DISPLAY CHARACTERISTICS

Character Capacity (with margin control):

Sx 7 matrix: 4335 characters
7x 8 matrix: 2048 characters
Individual Line and Row Capacity:
5x 7 mairix; 85 characiers/line, 51 rows
Tx9 matrix: &4 characters/line, 32 rows
Panel Life: 10,000 operating hours
Panel Size: 12.25" x12.25"
Actlve Display Area: B.55"x8.55"
Resolution: B0 elemants per inch
Individually

Addressable Polnts: 262,144

Character Size (upper and lower case):
5x7 (matrix=6x10): 0.077"x0.112" {0.20 cmx0.28 cm)
7x9 (matrix—=8x16): 0.112"x0.142" (0.286 cmx0.36 cm)

Dot Spacing: 0.0167" center to center
Vector Address Rate: 50,000 dots per second

Worse Case Veclior
Writing Time: 10 milliseconds for 512 poinis

hia Producr Bulitin subject 1o change without notice,

* For airborne/shipboard environments

® Alphanumeric and graphics display caﬁabilitg
is standard

Inherent panel memory

Single point write/erase on a flat screen
Flicker-free and distortion-free presentation
Constant spot size with no drift

High speed screen erase

Low operating voltages

Excellent display resolution and repeatability

Very bright display with high contrast ratio
and wide viewing angles

Qver 4000 character display capacity

o EIA R5-232C compatible serial communicatic
port.

® Completely modular construction
® High speed data transmission
¢ Comprehensive user software available

Brightness: 60 IL {approximately)
Control Railo
{small area): 25:1
Light Spectrum: Meon Orange (5852A predominant)
Dielectric Coating: Magnesium Oxide
Full Screen Erase; 20 microseconds

Auilomatic Bulk Erase: 30 +7.5 minutes after last address

Paraliel 8333 characters/second (5x 7 dot matrix)
Addresaing Rale: 6250 characters/second (7 x 9 dot matrix)

Serial Data Rate 150 ta 19200 baud, switch seleciable
(synchrenous or {9600 and 19200 baud rates require
asynchrenous): “clear to send” handshake logic)

Flicker: Nane perceplible
Display Duty Cycle:  All points can remain lit indefinitely

Alpha Cursor: Underline and flashing symbal
(firmware generated)

Graphics Curson Flashing dot (firmware generated)
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ENVIRONMENTAL CHARACTERISTICS

Operating Temperature  54° to +55°C (intermittent operation
and Humidity: to +71°C), up to 95% relative humidity
(nen-condensing).

Storage Temperature:; 62° to ~85°C for extended perlods.
Enclosure Drip Digplay, less keyboard, meels
Resistance: MIL-STO-810 drip 1est {157 test).
Vibration: Meets MIL-E-5400R, Curve Il of Figure
2 {5 to 2000 Hz sinusoidal excitation).
Amblient Pressure, Equal to atmospheric pressure of
Operating: 20,000 feet.
Nonoperaling: Up to 70,000 feet.
Electromagnetic Complies with MIL-5TD-461, except
Emissions: for CED1 (additional filtering to meet

CEO1 available as option).
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Equipmeni Shock:

Mounting [{Crash)
Safety:

Explosive Conditions:

ELECTRICAL

Primary Power:

Consumplion:

MECHANICAL

Weight:

Size:

file:///C:/Documents%20and %20Settings/HansSummers/Desktop/www.h...

No damage or failure from 18 impacis
ol 15g, three'directions on three axes
(tested per MIL-STD-B10C).

With maximum lead, no failure in
atiaching joinis from 12shocks ol 30g,
two directions on three axes (lested
per MIL-STD-810C).

No ignition of ambient exphosive.
gaseous mixture with air.

115 +10¥, 50-60 Hz
{400 Hz oplianal).

300 watts average.

Display: 45 pounds.
Keyboard: 10 pounds.

As shown below.
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This terminal is one of a family of functionally compatible plasma display terminals desianed for reliable operation
in commercial/industrial and sheltered, standard and full tactical military environments.

2

TERSTATE |
ELECTRONICS Central Regional Office
c po TI 1344 Woaodman Drive, Dayton, Ohio 45432
SUBSIDIARY OF \'I‘" Telephone (513) 252-9977
A Eastern Regional Office
707 E. Vermont Avenue 1911 Jefferson Davis Highway. Arlington, Virginia 22202
P.O. Box 3117 Telephone (703) 920-8990
Anaheim, California 92803
Telephone (714) 772-2811 Southern Regional Office
TWX U.5.A. 910-591-1197 3390 Peachtree Road, N.E., Atlanta, Georgia 30326
TELEX 755443 and 555419 Telephone (404) 261-7812
—
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The PD Series of Military Display Terminals

INTERSTATE
ELECTRONICS
CORPORATION

SLBSIDIARY nr“ fl‘l"
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The PD 2000 is epvironmentally qu a11ﬂed
to meet sheltered military requi
Mﬂde.l PI} 2000 H has 1
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The first family of military display terminals.

Interstate Electronics has developed a
senies of alphanumeric/ graphic plasma
display tenminals with broad perdormance
capanilitizs tor application over lhe range of
military environmental conditions—iram
base operations to full tactical use.

For the firsl fime. the user can choose from
a famiiy of ruggedized display terminals with
avariety of configurations, aptions and parts
levels.,

Intersiate’s alpha graphic product seres
includes the PO 2000, 2000-M, 3000 and
400 Moddels Each is a fully functional
alphanumeric/graphic display terminal Yet
each may be railored to system requirernents
in a wide variety of ways;

Configurations are available for table top.
rack-mount, panel-mount or modular use.

Electronic component levels inclode
millitany screened. MIL temperature range
and commercial computer grade parts,

Performarnice flexibility 1s assured by a
complete selection of options and
supporl software.

In addition, the whaole family is upward/
downward compatible to qive the system
designer maxirnum flexibility

I sum, the Inlerstate family of military
terminals pravides a product envelope that
may be configured 10 meet system- or
program-related requirements

The new generation of
plasma display.

For the PI terminal serles, Intersmaie
Electronics developed *nest generation”’
piasma technology based on several
innovations:

Maximuim use of LSI's and MS[Cs. This
reduces the number of discreme components,
physical size and power consumption, and
vields a considerable improvement in
reliability

Implementation of a verv high speed
16-bit parallel microprocessor for character
and vector generation, character decoding,
cormmand recognition. data transmizsion
control and other terminal functicns. This
implementaron maximizes rerminal
performance, capabilities and flex:bility while
minimizing 2lectronic parts count.

Fartitioning of electronics inte a
mindrmum number of moedules. This
rechnique reduces terminal slze and weight,
minimizes madule interconnections, requires
fewer parts and enhances maintainabilioe

The modules are connected with cable
harmiesses for good air creulation and
maodule rermoval without disconnection
Furctiona modules include. .

1) Plasma Panel

A12.25" x 12 25" x 48" glass sandwich
containing primarily neon gas. The panel i
an AC type with inherent mermaony thal
climinates display refreshing. The B.55" «
&85 active display area has 512 vertical

i ¥-axis) and 512 horizontal (Y-axis! thin film
gold electrodes deposited on each glass
surface. The electrodes are so thin that the
panel is quite ransparent. When properly
maounted, the panel is very resistant fo shock
and vibration

2] Panel Driver Module

254 1 drivers are connected to the panel
electrodes, Each drives 4 electrodes.
Maximum voltage from X-coordinate Grivers
is 1700 volls. Maximmam Y coordinate driver
valiage is 70 vols Total maximum potental
across the panel is 240 valis

3) Driver Timing and Control Logic Module
This medule conlains the circuitry {or
generating the alrernating voltage (sustainer)
waveforms that control plasma pane]
operation and the level shifters which input
signals to panel drivers. In addition there are
cireuits that perform clocking, decoding and
storage of panel addresses. Interstate’s
unirue singla sustainar wavetorm design
eliminates ahour 75% of the dual sustainer
waveform cireuitry required in

earlier terminals,

4) Display Processor Module

Based on a 16-bit parallel microprocessor
with 330 nanosecond execulion time, the
display processor is conlrolled by instructions
cortained in read only memory [ROM) which
are not affected by power shutdown. It
performs character and vecior generation,
command decoding and input/ouput daa
port control {incuding RAM). and data
transmission formatling. This modale also
contains a UART far serial communications.
crystal-controlled timing logic, panél
coardinate registers and circuitry for the
opticnal joyetick carsorn

5) Power Supply Module
A high efficiency switching power supply

generates [he different DC volages used by

pane| drivers and other modules, Power
requirements conform to MIL-STD-704,
6] Optional Extended 1,0 Module

rial conmununicalions port and A
fully implamented T6-hit parallel port is

A second s

contained in this small madule The drivers,
receivers. and control gating and buffering

devizes are integrated circuits.

Maodules may be removed individually

wilhou! disconnection from cable harness,

DISPLAY PAUCESSOR
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Rear sereen projection.
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Multiple performance capabilities.

With lhe additien of the aptional scrolling
buffer for operation in the “'glass TTY mode.
sk Control Command zet is expanderd 10

Functinns

Interstate Clecronics terminals mees:

six modules, the number of interconnections
are minimized and reliabiliny enhanced Each
membar of the terminal family has

compuater display requirements for most

applications, including the tollewing

functions:

- Generate and display all standard
alphanumetic characters and complete
graphics,

+ Decorde and implement the co
character and canirol sef.

« Implement standard serial communications
and paraliel input/outpu pors.

- Accept and respond to aperator Inpurs in
real time for interactive operation.

* Present a [ull page of viewable characters for
compatibiling with page orented messages.

mplete ASCII

Alphanumerics

Interstate terminals have outstanding
alshanumernie fexibility Many different iypes
of characters and symbcls can be displayed.
The standard lerminal can generate:
= 96 ASCH standard upper and lower casze
Txt dor marrin chavacrers
936 ASCI stancard upper and lower caze
547 det matrix characters
32 character ruling font,
95 programmable characers,
» Superseripled and subscrinted characters
Dark an light and light on dark characlers.
- Blinking characters,
= Dhverstruck characters
« Protecred fields

.

Graphics

Every terminal has excellent high speed
graphms rapabiling The random addressing
desian of the plasma panel is ideal for
interactive graphics The display can he
updated at any fime. Only the changed
elements in the display need be written or
erased. The standard termiral can generate:

« Incremental graphics,

« Full screen vecior graphics,

- Auto-inecrementing vector graphics.

» Programmable {dashed anc dotred) vectar
graphics

+ Dark on light and lghs on dark graphics.

»Windowing.

Control Command

The Contrel Command concept in
Interstate terminals amphasizes Nexibiling
non-interference with TTY commanids, dala
transmission etfelency and muld-maode
operation. Similar to a compreheansive
computer language, the basic Control
Command structure has more thar 70
different commands conirolling character
and vector generation, data transmission,
alphanumeric and graphic cursors. mode
selection, character positiening, internal
memor; jovstick write ! erase.
welds, windowing, display status
|n'_-si'.|a|1 indication

and cursor

include control of scrolling, tabulation s1ops, components selected, analyzed and tested for
an exlernal device {ASR operation), and operational reliabilizy for thad terminal’s
increased cursor faciilies. specified environment.

In the optienal message communicalions
mede, the full interral memary, {RAM| is used
and the Control Command set is again
expanded for contrel efline and character
inserticn and deletion, setting and clearing
manging, yeneraling message separators,
erasing lires and pages. and message and
pane transmissinn,

Keyboard

The standard keyboard is designed for
interactive operation with the external
computer. The solid state keus generate the
tull ASCI compatible 96 character set and
can contral the alphanumeric cursor
Kevboard apuons include a joustics
subassembly cursor conwol and upta 64
spacial funciion keys.

Touch Panel

An aptional touch panal can ke installed un
the faceplate allowing the operator a selection
of 256 wuch positions for campurer
notification,

Rear Projection

The ransparency of the plasma panel
enables rear prajection. [nterstate’s model
BO2000-M has an infegral remotely
controlled microfiche projectar. Any
one of 250 different full color images can
ae remodely selected and projecied on the
display screen. 8l the standard capabilities of
the rerminal are available to superimpose
alphargraphic Information on the projacted
image

Maintainability. Reliability.

Other 1nan cleaning the faceplate and air
flters, Interstate terminals need no routine or
oreventative maintenance. There are no
cooling fans to service. The power supply
neads no adjustment in normal operation,

l{ temedial maintenance is required, there
are only five line replaceable units (LRU) In
the standard erminal. .. the kevboard
assembly, plasma panel with parel driver
muodule. driver timing and contrel module,
display prucessor medule and power supply
medule. Fault isolation to the LEL level can
be quickly accomplished using the
kevboard or diagrostle programs stored in
the external compuser.

Operating reliability has been designed
into the nlazma display Compared (o earier
rerminals with discrete component plasma
oanel drivers and hard-wired logic
character/vector generators. Interstate
erminals have approximately 807 fewer
electronic componentz. With a maximum of

Tynical rack-mount eonfiguration.

Extreme close-up of matrix electrede grid.

Comprehensive graphics capability.
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Display terminals for the
military environmental spectrum.

Ruggedness is basic to Interstara’s
alpha/yraphic displav lerminal [amilyw
The mechanical packaging af each
terminal is designed to minimize the
user's ervironmenial design task.
Each madel is convection and/or
radiation cocled to eliminate the need
for forced air cooling or internal fans. Every
terminal iz structurally rein foreed o withstand
specified shock and vibration conditions.
Display untt RFLEMI integrig is obfained by
proper shielding, gasketing and filtering
Because Interstate Electronics military
display terminal family is price/ performance
ontimized for a variely of environments, the
user can select a terminal confiqured for his
specific environmental requirements,
Military environmental classifications
imclude:

Military Sheltered

A tixenl installalion, non-air-conditioned,
with exposure 10 high electrical and magnetic
fields, atmaspheric contamination, prosimily
to vibrating equipment, and/or field rest
facilities, Non-operational unit must withstand
rough handling and in-transit conditions,
Shipboard

An equipment configurardon qualified
to MIL-E-16400 for adverse surdace and
subsurface conditiens including shock
requirements contained in MIL-STD-810C
and MIL-STD-901C, vibration levels as
specified by MIL-STD-810C and
MIL-E-5400, and BF1/EMI suppression
as defined in MIL-STI3-4A1.

Airborne

Environmental requirements of Class
equipment as defined in MIL-E-54008
include temperature extremes under
operating and non-operating conditions,
vibration levels in helicopters, propeller
driven and jet aircraft; operation ar altitudes in
exvess of 20,000 feet (non-operating to
0000 feet) and BFI/EMI levels in
aceordance with MIL-STD-461

Tactical

In addition o meeling temperature,
vinration, shock, and KFI/EMI levels in
MIL-E-5400R, MIL-STD-901C, and
MIL-STDed61, this enviranmental class
includes service under severe rain, salt fog,
fungus and dust conditions.

A

The plasma panel itself is inherently
rugged.
Il is constructed of twe Ya-inch plate glass
sections securely mounted in a rigid metal
frame. In addibon, four rubber pads locatad
on each corner of the panel provide isolation
against vertical and horzonkal shock. since
the display maltrix is created by electrodes
fixed in an exact geometric relationship,
the panel never requires alignment or
adjustment. [ lazards such as implesion and
susceplibility 1o xeray emesions, radicactve
materials, mercen, vapor, and stray magnetio
fields are wirtually sliminated by the plasma
panel design,

Fitting Into the System

From a syztems viewpoint, the weall-
implemenied termingl bas lo encompass
maore than pure pedormance /reliability,/
ermvironmental capabilities. [nterstate
terminals satisfu many other considerations
hat alfect terminal integration nto a swstem,
including. ..

Installatinn. A& smaller, lighter lenminal &
more easily installed. Interstate terminals are
designed for free standing. table wep,
rack-mount, pangl-mount and modular use,
Thee kiylicard assembly is detached from the
rerminal far instailation flesitality, For a
minimum depth display, terminals are
available wilh detached display processor
and/or power supply.

Input Power. The small, high effiziency
power supply in the terminal accepts
standard input power in accordance with
MIL-STD-70d. Because power consumption
s relatively low, no cooling fans are needed

Signal Interfacing. Interstate terminals
incorporate flexible signal interdacing
capabilities. One or two setial
comrmunications ports are available,
conforming i either E1A BS-232C ar
MIL-STD-188C standards In additon, a
fully-implemented 16-bit parallel input/
output data port can be supplied, This port
operates atvery high data rates and conforms
to the requirernents fora Type C [ANEW)
interface in MIL-STD-1397 (ships).

Documentation, Standard documentation
for [nterstate terminals includes derailed
specifications, complete operations and
mainlenance manual, acceptance test repon
and recormmended spare parts list, Available
as daia items are terminal reliabilite and
maintainability analyses, qualification test
report, and failure mode effects analysis
(FEMA] Interstate Electronics’ extensive
documentation and publication facilities can
produce virtually any daka tlem needed lor
a particular program.

System Suppert. A combination of services

are availablie from Inte:state Clectronics:

= Enginesring assstance during terminal
interfacing, installazion, intexconnection
and checkout

» Frogramming assistance in adapting and
using compirer routines for terminal
control, data transmission and diagnostics
generating and checking out applcations
programs

+ Training courses 1n terminal operation and
mainlenance,

« Kepair facilities for returned modules,

Program Products. To exped!ite terminal
integration with the external computer,
Interstate Electronics has developed a group
of proven control, formartting and plotting
routines, diagnostics and conversion
packages. These programs are coded In
macroinstruction, standard FORTRAN IV or
Dartmouth BASIC languages for maximum
computer independence and transterability
Custom Engineering, Using the funclional
modules as building blocks, Interstata
Electronics will apply terminal engineering,
programming and documentation expertize
to provide non-standard terminals and
display unlis.

+ Special formais, character fonls, and
Control Cammand are easily
accommodated without cireuit redesign.

« The optional 1/0) module can be
reconfigured to implement any type
of signal port

« Different and/ar additional keys can
easily beinslalled in the keyboard.

« Other tasks pedormed by Interstate include
computer programming, additional
documentation, confiqumation modification
and custom petipheral interfacing.
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Interstate Electronics Corporation.
A subsidiary of A-T-O, Inc.

Interstate Electronics has designed,
installed and maintained computer systems
for both military and commercial applications
at installations throughout the world. As a
military systems contractor, Interstate has a
successful track record in solving a variety of
challenging technical problems, The
company emplioys over 1700 technical,
production and administrative personnel at
corporate facilities in Anaheim, California,
and also maintains offices in Washington,
D.C.. Davton. Ohio, and Atlanta, Georgia.

Interstate Electronics Corporation is a
subsidiary of A-T-O, Inc., a diversified
international operating company with 30
divisions and subsidiaries serving six basic
markets: fire protection, safety and security;
consumer/ recreation products; fluid conlrols
and hydraulics; constnuction and mining
eguipment; electrical/electronic instrumenta-
tinn; and packaging machinen,/ material
handling equiptment

dTEHSTATE ELECTRO

CORFORATIC

As a member of the elecirdcal/electronics
group of A-1-0C, Intersiate Electronics
provides electronic instrumentation, systems
and related services [or national defense
programs, the offshore oil industry and other
lechnical markets

Corporate Office

707 E. Vermont Ave.
Anaheim, Calilornia 92803
Phones : [714) 635 7210 and
(714) 772-2811

5. Wing, Marketing Manager,
Compurer Products

D. Poules, Product Manager,
Compurer Praducts

Eastern Reglonal Office

1911 Jefferson Davis Highway
Adington, Virginia 22202
Pheone: {703) 920-8990

H K. White, Eastern: Manager,
Computer Produers

Central Hegional (ffice

1344 Woodman Drive

Dayton, Ohic 45432

Phone (513) 2529977

Richard Lampe, Central Kegional Manager

Southern Regional Office

3390 Peachtree Road ME

Atlanta, Georgia 30326

Phone; (404) 261-7812

dohn Lewis, Scuthern Regional Manager

Western Regional Office
707 E. Vermont Avenue
Ananeim, California 92803
Phones: (714] 635-7210

and (714) 772-2811

A Tunnell, Weslern Manager,
Computer Froducts
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