
















































































































































































































































































































































































NEW PRODUCTS

COMPONENTS

TR

" .
The Micro-11 isa DMA interface for DEC Micro-11
computers. It offers 22-bit addressing, enabling the
user access to the 4MB RAM capacity. The DMA-Q
is designed for applications which require access for
floppy disks, hard disks, CCD memory, bubble mem-
ory, printers, graphic displays, voice synthesizers,
and data acquisition devices. Data can be transferred
at up to 800K words/sec. Price is $575. Peritek,
Oakland, CA Write 206

PROCESSOR CARD
1 Mbyte Memory Addressing

The DST D-187 processor card is an 8088-based
product incorporating the 80130 RMX processor,
two RS232C serial channels and optional 8087 math
coprocessor. The card provides one 28-pin bytewide
socket for RAM/EPROM/ROM, and on-board
memory may be disabled under software control.
Contents of dynamic RAM are preserved during
reset. | Mbyte memory addressing is supported and
the DSTD-187 provides transparent dynamic RAM
refresh. Both Z80 and 8088 bus architectures are
supported by the DSTD-187 and 8 MHz versions are
available. Price is $584. dy-4 Systems, Ontario,
Canada Write 188

128

TERMINAL BOARD
For S-100 Bus

EMS:

The VC8024 CPU-Video Terminal board is de-
signed for the S-100 bus. The VC8024 can be used
as a smart video terminal card or as a stand alone
CPU board in small system applications. The
VC8024 is controlled by an on board Z80A micro-
processor supplied with memory, maximum of 16K
EPROM and/or 4K of RAM, and I/O ports. The
video portion is implemented using a SMC5037
video controller and SMC8002A attribute con-
troller. A separate 2K X12 video memory allows four
simultaneous video attributes to be displayed for any
of the characters on the screen. The video format
displayed is 8024 with a 7x12 character matrix.
Three display modes are supported. Price is $49.98.
EMS, Irvine, CA Write 191

STD BUS MICROPROCESSOR
32 Kbyte On Board Memory

The 68008-based STD bus microprocessor runs at
8Mhz. STD bus signals (address data and control)
are buffered for expansion. The microprocessor has
three 28-in JEDEC sockets and 32 Kbyte of on-
board memory. One socket is configured for either
a 2764 or 27128 type EPROM. Off-board memory
access is aided by a decoder/driver that selects mem-
ory boards via a front connector. A total of one
Mbyte can be accessed. Peopleware Systems,
Minneapolis, MN Write 194

DISPLAY CONTROLLERS
For VMEbus Graphics

The IV-1651 VMEgraf and the IV-1653 VMEcrt are
dual — width VMEbus board controllers. Applica-
tions range from system consoles to advanced CAD/
CAM graphics and process monitor displays. The
IV-1651 supports color bit mapped graphics displays
of up to 1024 x1024 or 1280768 resolution. The
controller features a down-loadable character set

and transparent access dual port memory. These
boards may be used independently or together for
most VMEbus CRT display requirements. Ironics,
Ithaca, NY Write 198

IMAGE ACQUISITION AND
DISPLAY MODULE

Displays 30 Frames/sec

The Frame Grabber is a real-time video image ac-
quisition and display module for the IBM PC and
PC XT. The Frame Grabbér converts an analog
video signal (RS-170) from a camera to digital data
ata 10 Mhz rate, and stores the resulting 6-bit pixel
data in an on-board 512 X 512 frame memory. Itcan
simultaneously acquire and display 30 frames per
second. Each location in the on-board frame mem-
ory is 8 bits deep and stores 6 bits of digital data with
the remaining bits enabling 2 planes of graphic over-
lays. These graphic overlay planes can be used for
generating and positioning text or graphics on the
image without disturbing the stored video data. The
frame memory is mapped into the IBM PC address
space, enabling access to the stored image and facil-
itating image processing by the IBM PC. Price is
$2,995. Imaging Technology, Exeter, NH.

Write 192

CMOS SPEECH SYNTHESIZER
32K Bit ROM

AR 0l WD s -

|

The M50800 is a single chip speech synthesizer. It
is a speech or melody synthesizer which produces
male and female voices on the same chip. The 28 pin
shrink package device is designed using a 3um
design rule. The chip contains a 32K ROM, clock
oscillator, D-A converter and speaker driving cir-
cuitry. The onboard ROM provides a speech synthe-
sis time of 15 to 18 seconds and up to 64 words of vo-
cabulary. The chip can also generate a melody tone
with a three octave range for 60 seconds. The speech
vocabulary can be expanded by adding external
memory, and is limited only by the size of the exter-
nal ROMs used. Mitsubishi Electronics, Sunny-
vale, CA Write 193
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EPROM PROGRAMMER
Converts Small To Large EEPROMs

i —
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The Programmer 4+ is an EPROM programmer
which features an RS232 serial interface and is us-
able with any computer or dumb terminal. The Pro-
grammer 4+ is a single board unit and can handle
all IK through 16K EPROMS. The Programmer 4+
comes with a manual, schematic, and floppy disk
with all software and source code. Under user-friend-
ly, menu driven software control, the unit will Test,
Read, Program EPROMS, Save To and Read From
disk in either ASCII, hex or object code. User may
convert small EPROMS into a larger one and vice
versa. 8”and 5" disks available for most CP/M com-
puters. Price is $199.95. Periphco, Santa Clara, CA
Write 202

A/D PERIPHERAL IC’s
Performs Conversions in 10 Msecs

The TLC540 and TLC541 are 8-bit, serial-output,
A/D peripheral integrated circuits that can perform
A-to-D conversions in 10 Msecs and 19 Msecs, re-
spectively. On-chip features include an 8-bit, suc-
cessive-approximations A/D converter, a 12-channel
multiplexer, 11 analog inputs, sample-and-hold cir-
cuitry, three data registers, and microprocessor-
control logic interfacing with an on-chip, three-line,
TTL-compatible serial I/O port. The chips provide
abuilt-in self-test mode and the capability for simul-
taneous R/W operation. The sample-and-hold cir-
cuitry is software programmable. Texas Instru-
ments, Dallas, TX

Write 211
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éOUNTER/TIMER MODULE
Provides Up/Down Counting

The DMS251 Dual-Channel Counter/ Timer/
Clock Module features 2 independent 16-bit
counters and an internal oscillator in a microp-
rocessor bus compatible package. The DMS251
is programmable to provide-up/down count-
ing, pulse/frequency counting time interval

NEW PRODUCTS
COMPONENTS

measurement, and clock output operating
modes at rates of up to | MHz. The DMS 251
will accept inputs of 10 volts without damage,
with a minimum pulse width of 100 nsecs, and
at a count frequency of DC to 1 MHz. It
accepts 90° phase differential 2-phase (quad-
rature) signals from optical encoders, and pro-
vides a direction indication output to the pro-
cessor. Di-an, Cheshire, England. Write 197

Finally, a high resolution elec-
tronic digitizing camera that's
truly affordable. The model 610 by
DATACOPY lets anyone with a
computer enter intricate or highly
detailed images, such as photos,
documents, diagrams, even
3-dimensional objects into their
computer without ever touching
the keyboard.

The image is divided into nearly
5 million parts so you know repro-
duction will be crisp and clear.
And operation, programming, and
interfacing is virtually foolproof.

The model 610 is available as
part of the Model 90 Integrated
Imaging System which includes
the capability to capture, manipu-
late, store and print images on an
IBM PC XT.

The Model 610 high resolution
digitizing camera by DATACOPY.
Get it. And let your computer see.

For more information call (415)
965-7900

Actual size: 3.3"H x 5.8"L
Lens not included

Peripheral Vision

The 610

High Resolution
Electronic
Digitizing Camera
Gives Your
Computer The
Gift Of Sight

DATACOPY
The Eye
of the Computer™

Datacopy Corporation
1215 Terra Bella Avenue
Mountain View, CA 94043

Write 60 on Reader Inquiry Card
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1/0 BOARD

S-100 Bus Compatible

The model 8800GF serial interface is designed for
IEEE696/S-100 bus systems and provides two inde-
pendently-addressable I/O ports for either RS232C
communications or optically-isolated 20mA ports
with internal or external current sources. With
RS232C, jumpers permit master operation in Data
Terminal Equipment mode for modems or slave
operation for Data Communications Equipment
mode for terminals and printers. An on-board
5.0688 MHz crystal oscillator permits switch-
selectable data transmission rates from 50 bits/sec
to 19.2K BPS. The 8800GF employs type 1602
UART for parallel-to-serial, serial-to-parallel con-
version, error detection and serial-data formatting.
Character frames can be 7-bits or 8-bits long with
odd, even, or no parity and one or two stop bits.
Price is $370. Vector Electronic, Sylmar, CA
Write 196

FLOPPY DISK CONTROLLER
Emulates Four DEC RX02 Subsystems

The MX22 is a DEC compatible 8" Floppy disk con-
troller for Unibus-based systems. The MX22 is aquad
sized board which emulates up to four DEC RX02
floppy disk drive subsystems. The 8" and 5% " drive
interfaces allow the user to choose four of either 8"
or5%" drives, or choose two 8” and two 5% " drives.
The MX22 requires a single Unibus SPC slot when
interfacing with the PDP-11 series computer. Features
include self diagnostics, on-board bootstrap and
power-fail protection. Price is $1.045. MTI, Placentia,
CA Write 209

FLOATING POINT CHIP SET
8 Mflop Performance

The WTL 1033 Floating Point Arithmetic Logic
Unit is a VLSI circuit designed for use in high-
speed, floating-point processors. It operates at 8
Mflop and is compatible with the IEEE 754 floating-
point standard. The 8 chip set features add, subtract,
multiply and absolute value capabilities, and han-
dles conversion to and from 24-bit fixed-point arith-
metic. Weitek, Sunnyvale, CA Write 189

130

CMOS RAM

200 Nsec Access Time

The EDH8832C isa 32K X 8 bit static CMOS Ram
for computer instrumentation applications. The unit
is pin compatible with JEDEC bytewide memory
pinout. The EDH8832C is also EBM-pack compat-
ible and conforms to industry standard 28 pin 64K
RAMS and possesses 64K RAM CMOS character-
istics. The EDH8832C has address access times of
120, 150 and 200 ns. Electronic Designs, Hop-
kinton, MA Write 208

ADD-ON MULTIPROCESSING BOARD

256 Kbytes RAM

The Baby Blue II is a multifunction board for the
IBM PC, PC-XT, TI Professional and IBM compat-
ible personal computers. The board includes two
serial ports, a Centronics-compatible parallel
printer port, clock/calendar with battery backup and
256 Kbytes of expansion RAM. The Baby Blue II
supports background processing, and can indepen-
dently compile, print, or communicate, while nor-
mal system operations continue in the foreground.
Price is $695. Microlog, Suffern, NY

Write 195

NON-VOLATILE RAM
300 ns Access Time

The NCR 52001 isa byte wide NVRAM which oper-
ates from a 5-volt power supply. The 1K device con-
sists of a 128 X 8 RAM array with a duplicate
EEPROM array for backup. Typical access time is
300 ns for each device. Price in quantities of 100 is
$15.02. NCR, Dayton, OH Write 204

FLAT PANEL DISPLAY DRIVERS

The HVOI and the HVO2 are electroluminescent flat
panel display drivers. Their design is based on pro-
prietary HVIC technology which combines high volt-
age DMOS devices with high noise immunity and
low power silicon-gate CMOS circuitry on one chip.
The HVOI/HVO2 chip set offers 16 levels of gray scale
compatibility and are available in 40 pin DIP’s, 36
pin leadless chip carriers and in die form. Price in
quantities of 1000 is $35. Supertex, Sunnyvale, CA

Write 205

2K x 8BIT PROMS

BLE |£f;¢;iz?~ D

The 63 RS/RAI681 and 63R3/RAI68IA are two
2048 word-8-bit PROMs. They are available with
synchronous or asynchronous enable and have

clock-to-output times of 20 ns and 15 ns. Mono-
lithic Memories, Santa Clara, CA

Write 186

12-BIT D/A CONVERTER BOARD
3 Msec Conversion Time

L eesIssERcus

¢

The DSSE8DAI2 8-channel, 12-bit D to A converter
board is VMEbus compatible and has a conversion
time of Msecs. The user can select each of the operat-
ing channels by software. All 8 channels are latched,
and each channel can be independently configured
for either a current or a voltage mode. Input modes
are jumper selectable and include bipolar (=5V/+5V;
—10V/+10V), unipolar (OV —5;0V —10V), and 0—20
mA, 4-20 mA current loops. Inputs and outputs are
isolated by opto-isolators and a DC/DC converter.
The board takes two consecutive memory locations.
Price is $1875. Data-Sud Systems, Tempe, AZ

Write 210
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BUBBLE MEMORY ADAPTORS
64 Byte Block Transfers

The FBM-A002 and FBM-A003 bubble-memory
adapters interface Fujitsu 1 Mbit bubble memory
cassette systems and 4 Mbit bubble memory cards
to RS232C and GPIB. The FBM-A002 interfaces with
RS232C and the FBM-A003 with GP1B. The trans-
fer systems for both adapters support 64-byte block
transfers. Baud rates of 1200, 2400, 4800, 9600 and
19200 are selectable. Price in quantities of 1000 is
$194. Fujitsu, Lake Bluff, IL Write 203

éiNGLE BOARD COMPUTER
64K RAM

The I-Bus R188 Single Board Computer uses an Intel
80188 processor and operates at4.77MHz. The RI88
is upward compatible with software written for the
IBM PC’s 8088 processor, but allows the use of the
80188's enhanced instruction set. The R188 board
includes the processor, 64K of RAM, 160K of user
EPROM, and an RS232C serial console port. An
I/O System ROM supports the software interrupts
used by the IBM PC, allowing much of the IBM PC
software to be directly executed by the system. Also
available is a debugging routine in ROM, called I-
Bug, which includes utilities for downloading pro-
grams developed on an IBM PC or an 8086/80186
development system. Price is $795. |-Bus
Systems, San Diego. CA Write 187

SINGLE CHIP MICROCONTROLLER
Military Version

The MC8751H single-chip microcontroller is the
EPROM version of the MDC8051AH 8-bit micro-
controller fabricated on HMOS IE. The MC8751H
has features such as: 4K ROM: 128K RAM; 32 1/0
lines; two 16-bit timer/counters; serial and an on-
chip oscillator and clock circuitry. The MC8751H
is compatible with the TTL family, as well as with
the MCS-80 and MCS-85 peripherals. It provides
hardware support for | bit variables as a separate
data type. Price in quantities of 500 is $300. Intel,
Chandler, AZ Write 190

DICGITAL DESICGN B NMMARCH 19934

DISK CONTROLLER
With Four Connect Ports

The BMX-1 disk controller is plug compatible with
the Burst Multiplexor Channel on Data General mini-
computers. The fully emulating BMX-1 allows users
to select any SMD interfaced disk drive for use with
the DG S-140, S-280, and MV Series CPUs. The

NEW PRODUCTS
COMPONENTS

BMX-1 has four disk drive connect ports with soft-
ware configurable drive characteristics on a port by
port basis. The BMX-1 ensures data integrity and
error recovery through an on-board 32 bit ECC, offer-
ing error detection with burst error correction to 11
bits in length. ECC error logging with status report-
ing, offset positioning, and strobe Early/Late are sup-
ported. Price is $4,995. Custom Systems, Min-
netonka, MN Write 200

TWX: (910) 587-3437

SCANBE. THE
BEST CHOICE.

MO

MULTIBUS® Card Cages

Low noise backplanes, local distributor stock and a wide
selection of 4 through 26-slot versions make Scanbe’s MICRO-
FILE™ family the better choice for MULTIBUS® card cages.
And only MICRO-FILES offer Deep-Track™ card guides. There
are other features too: rugged, lightweight aluminum con-
struction; attractive black anodized finish; compact size;
unparalleled quality; and Scanbe’s unsurpassed experience

in card cage design and manufacture. Available with or with-
out backplanes, optional Parallel Priority Resolution Circuitry,
and custom design capability all make Scanbe...the better
choice for MULTIBUS® card cages.

Scanbe, Division of Zero Corporation, 3445 Fletcher Avenue,
P.0. Box 4159, El Monte, CA 91731, Phone: (213) 579-2300,

@ SCANBE

DIVISION OF ZERO CORPORATION

LEADERS IN PACKAGING TECHNOLOGY

ADOTONHII1 ONIDSYIDVd NI Sdaavil

Write 66 on Reader Inquiry Card
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New Literature

Iatroduction
1 the Qi Sysmm

The Universal Host for
Digitat System Emulstion
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Emulating System Brochure. This brochure
from Nanodata Computer Corp. describes the
QM-1, a host system for general purpose emula-
tion. It evaluates CPU’s, I/O controllers, multipro-
cessors, and networks. The QM-I has an 82 nsec
cycletime and two writable control stores. The sys-
tem allows microprogrammers to build emulators
for programs development and system analysis.
Emulators can perform event counting and time-
scaled to reflect real time performance for syn-
chronous digital devices.

Nanodata Computer Corp. Write 267

Product Note For Display Integration. This
product note from Hewlett-Packard is a guide for
OEM designers to use when interfacing a digital
display to a microprocessor in acomputer-based
instrumentation system. It provides schematics,
programming code, and an operational descrip-
tion of the general purpose interface and outlines
procedures that can be applied when working with
other microprocessors as well.

Hewlett-Packard Write 268

CAD Brochure. This four-page brochure from
Chessell-Robocom Corp. explains how designs
are created and modified, images stored, and
drawings recorded by using Robographics CAD-1
software. The brochure describes schematics,
mechanical drawings, architectural layouts, and
business presentations which can be produced
with the CAD-1. It covers drafting and includes a
listing and description of system features.

ROBO Graphics Write 253

Fiber Optic Bulletin. This bulletin from Artel
Communications Corp. describes fiber optic
plug-in transmit/receive modules. Applications
include CAD/CAM, process control, imaging and
military C3. The bulletin explains how the mod-
ules transmit color or monochrome video and
simultaneous bi-directional RS-232C or TTL
digital data two miles over optical fibers. The
bandwidth accommodates 1280 x 1024 pixel
resolution. BNC input/output connectors are plug
compatible to all monitors and display generators.
Artel Write 263

Data Communications Catalog. This prod-
uct catalog from Timeplex details their line of data
communications network products. The catalog
describes individual product capabilities. Time-
plex builds data communications networks on a
turnkey basis and can design, stage, integrate, in-
stall, and maintain the complete data network.

Timeplex Write 265

IC Data Book. This 736-page book from Preci-
sion Monolithics, Inc. provides technical data for
their line of linear products. Products include;
operational amplifiers, instrumentation ampli-
fiers, voltage followers/buffers, voltage compara-
tors, matched transistors pairs, voltage references,
D/A converters, analog switches/multiplexers,
sample-and-hold amplifiers along with special
function and communications products.

PMI Write 255

Color Graphics Data Sheet. This two-page
data sheet from Reliance Electric Co. describes
how the AutoMate 35 programmable controller
interfaces with the REACT Industrial Color-
Graphics system to provide color graphics
capability. The AutoMate 35 PC furnishes con-
stant visual updates of applications being con-
trolled. Interfacing is accomplished via the Auto-
Mate 35 Intelligent Peripheral Communications
Card (IPCC) and a modified EIA RS-232 cable
to the REACT ColorGraphics console.

Reliance Electric Write 264

R&D Catalog. This 98-page catalog of electro-
mechanical equipment and components from
American Design Components illustrates and
describes items useful in R&D, protoype engi-
neering, maintenance and testing. All are avail-
able for immediate off the shelf delivery. Items
include transducers, accelerometers, fractional
HP, AC, DC and stepping motors, blowers and
fans, relays, and counters.
American Design Components

Write 258

Touch Panel Application Note. Micro Switch
discusses membrane touch panel technology in
three application notes. Note one, reviews four
basic approaches to the construction of membrane
switching; flexible/vented, flexible/unvented, and
rigid/control unvented. The second application
note considers the effects of electrostatic discharge
(ESD) on semiconductors devices and the final
note reviews parameters of usage, sealing and en-
vironment to be considered when selecting gold
or silver contacts.
Micro Switch Write 260
Communications Software Application
Note. This application note from Gould, Inc. dis-
cusses procedures for users of the 9520 Software
Development System who want to communicate
with a Data I/O System 19 prom programmer
using HCOM communications software. There
are two procedures, one for uploading from and
the other for downloading to the prom program-
mer. Each procedure provides step-by-step in-
struction for the communication process.

Gould Write 251

Color Display Brochure. This four-page bro-
chure describes Systems Research Laboratories’
Model 2106 In-line Color Display. The display
features 100 MHz video bandwidth, preconverged
tube/yoke assembly, factory magnetic tuning,
selectable line/frame rates, and a 64 kHz hori-
zontal frequency option.
Systems Research Laboratories

Write 259

Protocol Converter Brochure. This 12-page
color brochure describes Micom’s Micro7400 Pro-
tocol Converter, adevice which enables 12 asyn-
chronous terminals to access IBM mainframes.
The brochure illustrates product features and ap-
plications. Also included are descriptions of fea-
tures which are not available to users of IBM
3270s, such as the ability to switch terminal data
to cither of two IBM hosts or between an IBM host
and minicomputer ports in response to commands
entered at the user’s keyboard.

Micom Write 256
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Database Service Brochure. This four-page
brochure explains Tech-Doc, a computer-based
reference system designed to help improve engi-
neering productivity and quality by reducing com-
ponent research time and providing a range of
options. Offered as a subscription service with
bi-monthly updates, specification information on
the database is detailed on a separate two-page
sheet. The literature also explains micro-index,
a microcomputer-based indexing system.

Inacom Write 254

Magnetic Drive Data Sheet. Ultimate Com-
puter Services' data sheet describes the Tapesaver,
a method for IBM Series 1 users to store and re-
trieve data on ' " magnetic tape cartridges. The
UCS system consists of a cartridge tape drive, con-
troller, power supply and a single-board attach-
ment card that fits into one input/output slot on the
IBM Series 1. Included are system highlights and
interactive system capabilities.

Ultimate Computer Services Write 261

Synchro Conversion Brochure. This 20-
page brochure from Natel Engineering describes
the features and applications of synchro conver-
sion hybrid and modular products. Several of
the highlighted products are designs from Natel,
others are alternate source products for convert-
ers currently available from other manufacturers.
Natel Engineering Write 257

New Literature

Encoder Data Sheet. This data sheet describes
Itek’s LSI Microseries Model 17/23 encoder. The
encoder is designed as a digital (0/5V) interface
for a microprocessor or digital decoder that can
output in parallel, serial, or byte format. Listed
in the specs are quanta/revolution, sampling rate,
and the operating speed. Options include mechan-
ical and electrical interfaces.

Itek Write 262

Data Acquisition Brochure. This brochure
from Kinetic Systems describes their line of I/O
modules for industrial and laboratory interface
process requirements. The modules include multi-
plexers, signal conditioners and A/D converters.
The modules permit IBM, Apple or DEC systems
to be used for both stand-alone and distributed
process control. The modules can be used wher-
ever computing power is needed to scan inputs,
digitize signals, store data and display graphics.
Kinetic Systems Write 266

Data Communications Catalog. This 36-
page catalog and buyers guide profiles Interna-
tional Data Sciences'’ line of handheld test equip-
ment, data switches, modems and cables. Products
include an RS-232 test set, an analog test set and
212A and 103/113 compatible modems. Product
descriptions feature illustrations, schematic dia-
grams, photos, specifications and pricing informa-
tion for both standalone and rack mount models.
IDS Write 250

e
More Data

READER SERVICE
CARDS will assist you
in obtaining information
quickly. Use them when
requesting information on
advertised products or
items appearing in the
New Product/New Litera-
ture section of this publi-
cation.

Use the Reader Service
Cards on page 115 for fast
response In requesting in-
formation on products or
services appearing in this
ISSue.
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ﬁOWER CONTROLLERS And POWER SUPPLIES )
For DEC Computers And Special Applications

Marway’s Product Line Includes: = Each Power Controller Includes:

Standard DEC Compatible e EMI Filtering

Power Controllers

Standard Rack Panel Power
Controllers

Standard DEC Compatible
Power Supplies

Custom Designs

For More Information Write Or Call:

MARWAY PROOUCTS INC.

POWER PRODUCTS FOR COMPUTERS
311 No. Clara St. » Santa Ana, CA. 92703 ¢ (714) 973-1800

Write 53 on Reader Inquiry Card

e Transient Supression
Overload Protection
Remote Control
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April 3-5

CAD ’84 6th International Conference and Ex-
hibition on Computer in Design Engineering.
Brighton, UK. Contact: Joanna Wexler, Butter-
worth Scientific Ltd., PO Box 63, Guildford,
GU2, 5BH, UK. Tele. 0483-31261.

April 9-12

ATE Northwest Conference. San Mateo, CA.
Contact: Morgan-Grampian Expositions Group,
Two Park Ave., New York, NY 10016. (212)
340-9780.

April 18-20

The 7th Annual Rocky Mountain Data Pro-
cessing Expo and Conference. Denver, CO.
Contact: Industrial Presentations West, Inc., 3090
So. Jamaica Ct. #304, Aurora, CO 80014.

April 19

California Computer Show. Palo Alto, CA.
Contact: Norm DeNardi Enterprises, 289 S. San
Antonio Rd., Los Altos, CA 94022. (415)
941-8440.

April 23-27

Compdec, Computer Data Engineering Con-
ference. Los Angeles, CA. Contact: Compdec,
IEEE Computer Society, PO Box 639, Silver
Spring, MD 20901. (301) 589-8142.

April 24-25

ACM Sigsoft/Sigplan Software Engineering
Symposium on Practical Software Develop-

ment Environments. Pittsburgh, PA. Contact:
Peter H. Henderson, Dept. of CS, SUNY at Stony
Brook, Stony Brook, NY 11794. (516) 246-5000.

April 24-27
Computer Graphics Tokyo '84. Tokyo, Japan.

Contact: Executive Travel, 1801 E. 79th St.,
Bloomington, MN 55420. (612) 854-2620.
April 29-May 4

1984 SPIE Conference: Applications of Arti-
ficial Intelligence. Washington, D.C. Contact:
John Gilmore, Artificial Intelligence Branch,

Georgia Tech EES/EML/EOD, Atlanta, GA
30332. (404) 894-2000.

May 1-4

Designing with 16-Bit Micros. Washington, D.C.
Contact: Ruth Dordick, Integrated Computer Sys-
tems, 6305 Arizona Place, PO Box 45405, Los
Angeles, CA 90045. (213) 417-8888.

May 3-6

The Mid-West Apple/IBM PC Expo. Chicago,
IL. Contact: Northeast Expositions, 822 Boylston
St., Chestnut Hill, MA 02167. (617) 739-2000.

May 7-10

1984 IEEE International Symposium on Cir-
cuits and Systems. Montreal, Canada. Contact:
IEEE, Service Center, 445 Hoes Lane, Pis-
cataway, NJ 08854.

May 8-10

CAM-I International Spring Seminar Com-

puter Integrated Manufacture. Montreux,
Switzerland. Contact: CAM-I, Inc., Conference
Services, 611 Ryan Plaza Drive, Arlington, TX
76011. (817) 860-1654.

May 13-17

Computer Graphics 84, The National Com-
puter Graphics Association’s Fifth Annual
Conference and Exposition. Anaheim, CA.
Contact: Education Coordinator, National Com-
puter Graphics Association, 8401 Arlington
Blvd., Fairfax, VA 22031 (703) 698-9600.

May 14-17

ICC 84, International Conference on Commu-
nications (IEEE et al.) Amsterdam, The Nether-
lands. Contact: T. A. C. M. Classen, Philips Re-
search Laboratories, PO Box 218, 5600 MD
Eindhoven, The Netherlands. Tele. (31)40-
742131/742236 or E. T. Andrews, Bell Labora-
tories, Crawford’s Corner Rd., Holmdel, NJ (201)
949-3143.

May 14-19

Expotech International. Houston, TX. Contact:
D. Stewart Larson, Expotech International, 2033
M St., N.W., Washington, D.C. 20036. (202)
467-5866.

May 15-17

Electro 84, High Technology Electronics Exhi-
bition and Convention, and Mini-Micro North-
west (IEEE et al.) Boston, MA. Contact: Elec-
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