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• • • • • 
ELECTRONICS ENGINEERS • 

The Naval Electronic Systems Command CNAVELEXJ is responsible for the 
development, design, and acquisition of electronic systems for use by the Naval 
forces . Approximately 500/o of our personnel are engineers engaged in various 
projects relating to reconnaissance , electronic warfare , special operations 
(intelligence) and Navy CREWSONl 

Engineering and management opportunities currently exist in the following areas: 

• ELECTRONIC WARFARE 

• CRYPTOLOGIC & CRYPTOLOGRAPHIC SYSTEMS 

• PRECISE TIME 

• TEST EQUIPMENT 

• INTELLIGENCE & INTELLIGENCE COLLECTION SYSTEMS 

• RESEARCH AND DEVELOPMENT 

• APPLICATION ENGINEERING 

• ACQUISITION ENGINEERING 

• LIFE CYCLE SUPPORT 

• PROGRAM MANAGEMENT 

The positions are located at Headquarters in Crystal City, Virginia and are available 
at the GS-9 to GS-13 levels. Salaries range from $24,981 to $45,406 depending 
upon qualifications and experience. Promotions are based upon the Merit System. 
Technical and managerial training are encouraged. Both annual leave and sick leave 
start at 13 days per year. Moving costs also are paid. 

Responsibilities are as great as .you can handle. Choose a team with a purpose! Join 
the NAVELEX teaml 

Send resume or Personal Qualifications Statement CSF-171) by 30 December 
1984 to: 

CCPO-CRYSTAL CITY CCCP0-421 
Crystal Mall #2, Room 515 
ATTN: EL 10-84 CEOJ •Washington , O.C. 20376 

• • • • • • • • • • • • • • • • • • • • • • • 
An Equal Opportunity Employer U.S. C1t1zensh1p Required • 
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6502 SINGLE BOARD COMPUTER with 16K 
CMOS RAM , sockets for two 2532 EPROM SK. 
Real time calendar clock using MM58167, one 
RS232 serial port using a 6551ACIA and four 
parallel ports using two 6522VIA. Uses a single 
5 volt power source at 600MA. 5.5 x 7 inches. 
Assembled and tested . $389 00. 5 volt. 1 amp 
SWITCHING POWER SUPPLY with floating 
battery backup circuit. Input 115VAC or 10 to 
15VDC, 3 x 7 inches PCB. Assembled and 
tested . $79 00. Custom Programming Group, 
Inc .. 47-2 A Marchwood Road . Exton . PA 
19341. (2 15) 363-8840. 
CUSTOM PROGRAMMING GRP . IN C. . 250 

PLANE FACT. Nothing prevents warpage of 
printed wiri ng boards during soldering more 
simply and effectively than Rogers' board 
stiffeners. Contact Rogers for a free board 
stiffener sample. You'll see how they can also 
serve as ground or voltage suppliers of up to 
25 amps. Ca ll today for the full story. And get it 
straight. Rogers Corporation . Bus Produ cts 
Division. 5750 E. McKellips Rd ., Mesa. AZ 
85205, telephone 602 830-3370 

BOARD STIFFENERS 

FCC 15J 
COMPLIANCE 

TESTING 

253 

Radiometries Midwest Corporation will test 
your product for compliance with FCC or 
Military Specifications. As an introductory 
offer, for small systems, certification testing 
per FCC 15J with report is being offered at the 
low cost of $750.00. We also perform testing 
services for FCC Part 18, Mil-Std-461 A/ B, 
RTCA D0-160A, MOS 201-0004. Radiometries 
Midwest Corp. 2200 S. Main St. , Lombard, II. 
60148. (312) 932-7262. 

TESTING 256 
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OEM BARE BONES IMPACT PRINTER $225.00 
OEM Qty. Available in 16124 or 40 columns 
and 4 interfaces including , BCD, RS232C. 
Standard with 1024 character buffer and 11 
Baud rates. Requires +5VDC at lA at 42 LPM. 
Weight 2 lbs. Keltron Corp., 225 Crescent St, 
Waltham, MA 02154. John Cormack (617) 
894-8700. 

KEL TRON PRINTER 251 

LIKE NEW PRODUCTS FOR SALE NOW! 
Free new catalog describes over 6,000 
state-of-the-art electronic instruments for 
sale. It all comes with Money Back 
Guarantee. Before you buy new equip­
ment. check these items! Phone toll-free 
(800) 225-1008 . . . in Massachusetts (617) 
938-0900. Or write today to Genstar REI 
Sales Company, 6307 DeSota Ave .. Suite J, 
Wood land Hills. CA 91367. 

FREE SALES CATALOG 254 

M/E200 2.5 MHZ STD-Z80 SINGLE BOARD 
COMPUTER WITH GPIB $390.00 • Texas 
Instruments 9914A GPIB Controller • 2 RS232C 
Ports with Zilog Z80 DART • Z80 CTC for Baud 
rates and timed interrupts • 3 28 pin memory 
sockets strappable for a variety of EPROM and 
RAM • Software readable dipswitch • FORTH 
Monitor System available with GPIB drivers 
($50.00). MITCHELL ELECTRONICS, Rt. 6 Box 
8, Athens, Ohio 45701 , 614-594-8532. 

STD-Z80 & IEEE 488 257 

CP/MCROSS 
Software 
For The 

NS16000 

Hosted on CP/ M, Z80 machines, NSX-16 
contains all components for creating Pascal, C, 
or NS16000 Assembler programs, linking 
them, and running them on NS16000-based 
systems. Includes Assembler, Pascal and C 
Compilers, Linker, Debugger, Librarian, and 
other Utilities. Support for National Semi­
conductor l.S.E. avai lable. Adaptor offered for 
running fast on IBM PC. Prices start at $500. 
Solutionware Corp., 1283B Mt. View-Alviso Rd, 
Sunnyvale, Calif. 94089. (408) 745-7818. 

CROSS SOFTWARE FOR NS16000 252 

VME 68000 FAMILY MODULES Full MOTOROLA 
compatible but reinforced SMHz / lOMHz CPU 
modules with battery backed -up RTC & on­
board CMOS RAM , 512KB and 2MB DRAM 
memory modules. Static 64KB RAM, ROM , 
Floppy l / F, Hard Disk l / F, Serial l / F modules. 
AMPERE, INC. Asahi Bldg , 5-chome, Nishi­
Shinjuku , Shinjuku-ku , Tokyo Japan Telex 
J33101 AMPERE PHONE 03-365-0825 

CPU MODULES 255 

~ERSO 

CIC8049 8-blt single chip microcomputer 

FIRST IN SOUTHEAST ASIA. FEATURES 
NMOS Technology• Internal Memory-2K x 8 
ROM• 128 x 8 RAM• Internal Timer/ Event 
Counter • Single level interrupt • Single 5-volt 
supply• Over 90 instructions. 70% Single 
Byte• Timer/ counter interrupt available 
• Reduced Power Consumption • Compatible 
with Intel's MCS-80/ 85 peripherals • Easily 
Expandable Memory and 1/ 0 • Up to 1.36 
¢ec instruction cycle (11 MHz operation), all 
instructions 1 or 2 cycles. ERSO / ITRI 8th Fl. 
No. 315, Sung Chiang Rd ., Taipei , Taiwan, ROC 
Telex 12974 ERSO ITRI Tel (02) 542-8212. 
SINGLE CHIP MICROCOMPUTER 258 
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RARE EARTH MAGNETS 

RARE EARTH MAGNETS. Few industries can 
match the rapid technological advance in 
magnetic development over the last decade. 
SHIN -ETSU have led the field and will 
continue to do so. Our wide range of 2:17 type 
SEREM rare earth magnets offe r the best for 
to-day's and tomorrow's needs in electrical 
and electronic engineering for Stepping, Voice 
coil , Spindle. Careless Motors and OA/ FA 
systems. If you need more information, please 
contact; KINSHO International Corp. Phone 
(212)269-9880. Shintoa International Inc. 
Phone (213)977-3852-3. 
RARE EARTH MAGNETS 259 

CONFORMAL COATED INDUCTORS ... Manu ­
factured to the same high quality standards as 
MIL-SPEC molded chokes ... at considerable 
savings . . . epoxy resin coated inductors 
withstand severe environmental conditions . . . 
standard values from .1 uH to 1,000 uH .. . 
custom winding on special order ... 40-page 
industrial inductors catalog on request. J. W. 
MILLER DIVISION of Bell Industries, 19070 
Reyes Ave .. P.O. Box 5825, Rancho Dominguez, 
CA 90224. (213) 537-5200. 

INDUCTORS 262 

ANDROID DESIGN: Martin Brad ley Weinstein, 
Bu ild your own android with the tools and 
techniques presented in this easy-reference 
instruction manual. Fully illustrated. Send 
$15.95 plus $2.00 to cover postage & handling 
to Hayden Book Company, 10 Mulholland Dr., 
Hasbrouck Hts., NJ 07604. Reference num ber 
5192 must be included on your check or 
money order. If not satisfied, return the book 
undamaged, within 10 days for refund . 

ANDROID DESIGN 265 

Z8000'" MULTIBUS'" SBC.Z8001 or Z8002 16-
bit CPU (6 MHz); 32K or 128K DRAM 
(upgradable to 512K); up to 48K static RAM or 
EEPROM; up to 128K EPROM ; 2 RS-232 ports 
(Z8030 SCC); 40 parallel 1/ 0 lines, six 16-bit 
counter-timers (Z8036 CIOs); vectored inter­
rupts. EPROM Debug Monitor, MICRO CON­
CU RRENT PASCAL, C, FORTH, VRTX. Dev. 
Z8000 software on IBM PC, PDP-11 , Intel MOS, 
Olivetti M20 or 8080 / Z80 CP / M system. 
Z8000'" Zilog, Multibus'" Intel Corp. SINGLE 
BO AR D SOLUTIONS, 7669 Rainbow Dr, 
Cupertino, CA 95014. 408-253-0181. 
SINGLE BOARD SOLUTIONS 260 

Logic 
Simulation 

System 

Interactive Logic Simulation System. A four 
state unit delay simulator. (1 , 0, unknown, hi­
z.) Standard ASCII files or keyboard entry. 
User defined macros, signal sources, patterns. 
Output is timing diagram (screen or printer) 
loading report (fanout) . Circuit, macros ~nd 
externals. Signal sources are periodic and 
aperiodic, user defined. It is easy to use and 
handles errors gracefu lly. Full documentation 
is provided. For microcomputers running 
CP/M or MS-DOS. Price: $175.00. Tatum 
Labs, P.O. Box 698, Sandy Hook CT 06482, 
203-426-2184. 
SIMULATION SYSTEM 263 

ELIMINATE DECOUPLING CAPACITORS 

CAP-BUS® CAPACITOR/BUS BAR Eliminate 
the decoupling capacitors and the power and 
ground traces from your PCB for more 
reliability. CAP-BUS® has distributed capaci­
tance of .05 micro-farads per lin . in., at 50 voe 
with low inductance and low impedance. The 
capacitor and the bus bar have been joined 
together for CAP-BUS®; a more efficient 
capaciti ve decoupled power distribu t ion 
system, increasing IC density on a two sided 
board . ELDRE COMPONENTS, INC., 1500 
Jefferson Rd., Rochester, NY 14623 (716) 
244-2570 
BUS BAR CAPACITOR 266 

The NEW OMEGA SLC-11 is a "stand-a lone" 
computer voice simulator. The SLC-11 will 
monitor any RS232C data stream, analyze the 
information and route it through any of 16 
possible outputs to a data bank, computer 
terminal, or even call & brief you directly via 
the phone. Eighty-five actions can be stimu­
lated over the phone. Programming is done in 
BASI C. For information in a RUSH , call (203) 
359-7874. OMEGA ENGINEERING, INC, P.O. 
Box 4047, Stamford, CT. 06907. 

SLC-11 TALKING MONITOR 261 

FEED-THROUGH COMPLIANT PIN Eliminates 
damage to plated -through holes in printed 
circuit backplanes. The compliant section has 
an elastically deformable "Z" cross-section 
which is designed to provide a high-retention­
force, gas-tight joint with no hole damage even 
after multiple insertions. Mil-C-28859 QPL 
listed , the pin is available in .025" feed­
through wrap-post or DIN configurations. 
Custom tooled pins also available. INTER­
CON ICS, P.O. Box 64223, St. Paul , MN 55164. 

COMPLIANT PIN 264 

STD CLOCK, MEMORY, 1/0 BOARD, The RSD-
7758 features a battery backed, 14 digit real 
time c lock w/ prog. interrupt, six 28 pin 
bytewide memory sockets , 48 buffered 
parallel 1/ 0 lines. Available options: up to 48K 
bytes battery backed RAM and 32 high current 
open collector drivers for parallel 1/ 0 . Board is 
memory mapped and decodes either 16,17 or 
20 address lines. Consult factory for other 
avai lable configurations. ROBOTROL CORP., 
16100 B Caputo Drive, Morgan Hill , CA 95037, 
(408) 778-0400. 

STD CLOCK, MEMORY, 1/ 0 267 
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ZX-186/ 30 80186 SINGLE BOARD COMPUTER 
On IEEE-796 BUS 8 MHz 80186 
128K/ 256K / 512K/ lMB on-board. dual-ported 
zero-wait-state RAM w/ parity Up to 128KB 
EPROM . (1) RS -232C senal port / (l) RS-2 32C 
or RS-422 serial port Bit Sync capability (2) 
DMA channels. 24 parallel I / 0 lines (2) iSBX 
connectors. (6) 16-bit t irners (10) vectored 
interrupt levels . iSBC -86 / 30 corn pat1bility 
Vol. Discounts . ZENDEX CORP. 6700 Sierra 
Ln . Dublin, CA 94568 (415) 828 3000. TWX 
910 389 4009. iSBC. iSBX TM ot Intel Corp 

SINGLE BOARD COMPUTER 268 

-. ·- • 

SWITCH SCALEABLE ABSOLUTE ENCODER 
± 1 part in 3600 system accuracy, electro­
magnetic transducer & L.E.D. display, BCD 
out put for P.C ., micro-interface, field pro­
grammable scale factor (0-9999) & preset 
(range adjust). Hi-noise immunity, zero offset, 
Nema 12 Explosion proof transducer avail. , 
rack, panel or PC card electronics. Price less 
t han $995 / axis. Other products: Multiturn 
Encoders, S/D & D/S Converters & Limit 
Switches. Send for free cata log/application 
notes. Computer Conversions Corp., 6 Dunton 
Ct., East Northport, N.Y. 117315161261-3300. 
ABSOLUTE ENCODER 271 

EPROM PROGRAMMER. Model EP-2 B-87 
comes with RS-232 and 20 Ma. cu rrent loop. 
Programs 2708, 27 16, 27C 16, TMS2716, 
2732, 27C32, 2732A, 2532, 2764, 2764A, 
27C64 , 27128, 27 128A, 27256, 2564, 
MCM68764 EPROMS; 2816A 2864 EEPROM ; 
8751, 38E70 MPU. Intel, Motorola , and 
Tekt ronix formats. Stand alone copy, edit, 17 
RS-232 commands. Price, $575 for 8K buffer. 
Personality modules $18 to $36 . Optima l 
Technology, Earlysville, Va. 22936. 804-973-
5482. 

EPROM PROGRAM MER 274 
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HPl-6418V/25618V 64kb/ 256 kilobyte dy­
namic RAM modu le reduces required PC 
board space by 70% compared to conventional 
memory modules. This memory modu le offers 
lower distributed capacitance, higher speeds 
& fewer support components. The module 
operates at a lower temp. & has higher speeds 
& reliability factor . The HPl-6418V operates on 
+5 volts & is ideal for computer/ telecom ­
munication applications. Units 100% tested . 
Pricing starts at $125.00 in 100 piece lots. Hy­
Pac Inc., 760 San Aleso, Sunnyva le, CA 94086. 
(408) 745-0950. 
DYNAMIC RAM MODULE 269 

INTRODUCING 
TEL TONE'S 

NEW MUL Tl FREQUENCY 
TONE RECEIVER 

Teltone's high performance M-985 Multifre­
quency Receiver detects mult itone t runk 
address signals. Compat ible wit h North 
American standards and international CCITT 
recommendations, it detects tones at 700, 
900, 1100, 1300, 1500 and 1700 Hz, using a 
single 12V supply. It joins Te ltone's complete 
telecommunications fami ly of generators, 
detectors, receivers and re lays. 1-800-227-
3800, ext. 1130. Teltone Corporation, P.O. Box 
657, Kirkland, WA 98033. 

TEL TONE 272 

PT-VBSlOO. MAIN FRAME PERFORMANCE 
NOW AVAILABLE ON VERSABUS A general 
purpose VERSAbus processing elernent yeild­
ing high-end rninicornputer processing power 
in cornpact, cost effective package. Cornbines 
high perforrnance 12.5 Mhz 68000 16-bit 
rnicroprocessor. high speed rnernory rnanage­
rnent facility & very fa st 2K byte cac he 
rnernory. Executes rnernory resident prograrns 
w/ an 80% one- half wait state hit rate . 
Perforrnance Technologies, Inc, 300 Main St. 
E. Rochester, New York 14445 (716) 586-
6727. 
VERSABUS BOARD 275 

MIL SOLID STATE RELAYS Teledyne 682 AC 
re lay features load rating of 1 arnp at 
250VRMS, over a frequency of 45 to 440Hz. 
Zero voltage turn -on assures low EMI. Optical 
isolation is 1500VRMS. Control range is 3.8 to 
32VDC @13rnA. Operating temp is - 55° C to 
l00° C. Qualified to MIL-R-28750. $36 ea for 
500 pcs. Assembly to MIL-883B & 38510A 
availab le at additional cost. Model 683 is the 
DC version. Teledyne Solid State Products, 
12525 Daphne Ave , Hawthorne, Ca. 90250. 
(213) 777-0077. 

RELAYS 270 

8048 IN-CIRCUIT EMULATOR E232-48 ernu­
lates Intel co rnpatible 8048, 8049, 8050 
microcomputers and their ROMless, EPROM 
and CMOS versions in real time at their 
rnaximum rated speeds. It offers complete 
debugging facilities including inline assembly, 
disassembly. hardware breakpoints and single 
steppin g E232- 48 co nnects to any host 
cornputer via RS-232 serial port. Price: $1795. 
IBM -PC, CP / M cross assemblers $99.50. 
SIGNUM SYSTEMS, 726 Santa Monica Blvd., 
Santa Monica, CA 90401. 213/451 -5382. 

EMULATOR 273 

6801 Test Bed and Programmer. Virtual In­
Circuit Emu lator (VICE) deve lops si ngle-chip 
microcomputer programs for the 6801/68701 
and programs on-board EPROM. A cost and 
time effective way to progam the 6801/68701 
for $695. Wintek Corporation, 1801 South 
Street, Lafayette, IN 47904-2993. (317) 742-
8428. 

V.l.C.E. 276 
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ST A014 

Stag ZL30. The Next Logical Development 
The new Stag ZL30 is the most cost-effective 

programmable logic development system available. 
Capable of programming and vector-testing all current 20, 
24 and 28-pin PAL. and IFLs, without the need for plug-in 
modules, the ZL30 can also be used as an aid in the 
development of fuse patterns. New devices wil I be catered 
for by simple firmware changes. 

Lower cost 
The new ZL30 has a low price tag. It costs less than logic 

plug-in module packs for Universal Programmers and is a 
prime consideration when purchasing logic programmers or 
even add-on modules. It is the first in a series of new 
generation programmers from Stag, aimed at maintaining 
the Company's worldwide leadership. 

Industry approvals 
Stag worked hand-in-hand with all major 

semiconductor manufacturers throughout the development, 
resulting in an approved product with future capability to 
meet the rapidly changing technology. 

Interfacing 
As part of a high-level development system, ZL30 can 

be remotely controlled via a choice of interfaces- RS232C or 
IEEE 488. In addition, this advanced Stag unit features a 
universal handler interface for driving any standard 
automatic device handler. 

To find out more about the ultimate prog­
rammable logic development system, contact: 

s~ag 
Stag Micro Systems Inc, 
528-5 Weddel Drive, Sunnyvale, CA 94089 
Tel: (408) 745-1991 
Telex: 910-339-9607 

"*PAL is a registered trademark of Monolithic Memories Inc." 
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Molex cable: 
Our best kept secret is out! 

.050"Foil Shielded/ 
Foil Ground Plane 
Cable with zip-lines 
for fast , easy jacket 
removal. 

.1 00" and . 156" Poly­
sh ield Cable. The 
unique shielding can 
be stripped in one 
simple step. 

The word is out. Molex now 
makes over 20 types of planar 
cable on .050", .098" 
(2,0mm), .100" and .156" 
centers. Today our growing 
line of cable products extends 
from solid and stranded­
conductor flat cable to our 
latest foil shielded cable for 
longer distance, high fre­

quency EMl/RFI shielding applications. All are available in 
bulk quantities for the high volume cable user. 
To accompany these cable products, Molex also offers a 
broad range of compatible connector products and 
application tools. 

Service to the Customer ... Worldwide 

-

.050", .098" (2,0mm), 

.100" and .156" PVC 
insulated ribbon 
cable. Available with 
solid, stranded and 
top-coated 
conductors. 

Molex has long been a leader in the manufacture of 
interconnection systems. Our combined cable , connector 
and application tooling capabilities means that Molex can be 
your single source for a perfectly compatible interconnection 
system. 
Moreover, for customers who wish to avoid committing 
precious resources to cable harness assembly, Molex can 
furnish custom assemblies to your exact specifications. With 
our fully automatic assembly machines, we can give you 
tested assemblies at the lowest 
possible price. 
To find out how Molex can 
lower the applied costs of your 
interconnection system, contact 
the Molex office nearest you . 

Corporate Headquarters: 2222 Wellington Ct ., Lisle, IL 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069 
European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU113ST Phone: 252318221 Telex: 851-858988 
Far Eastern Headquarters: 5-4, 1-Chome, Fukami-Higashi, Yamato-Shi, Kanagawa Pref., Jaoan 242 Phone: 462-614500 Telex; 781-03872486 
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111]11 through history,: 
some people have made tllings 

better than other people. 

THE CLAIM 

General Instrument 
Microelectronics is the best 
choice for all of your 
Semicustom needs. 

THE TESTIMONY 

For some time now, we 've been 
fulfilling the Semicustom needs of 
our customers, quietly, confidently 
and with speed and versatility. 

One reason for this performance is 
that all of our services and facilities 
are "in house:' All of them . The 
advantages are immediate and 
obvious: quicker response to design 
changes, quicker ramp up to produc­
tion and significant cost savings. 

During the standard cell or gate 
array development stages, our 
engineering staff becomes your 
engineering staff and provides 
step-by-step guidance toward first­
time prototype success. 

Not so incidentally, we use the 
ZyP* standard cell design system, 
which provides the benefits of full 
custom CMOS technology, including 
high performance, low power 
consumption, small size, reliability 
and low production costs - without 
long, expensive development cycles. 

THE REMINDER 

All through history, some 
people have made things 
better than other people. 
General Instrument 
Microelectronics is the best 
choice for all of your 
Semicustom needs. 

THE CHALLENGE 

Make us prove it. 

We help you compete~ 

GENERAL 
INSTRUMENT 

MICROELECTRONICS 

Sales Offices USA: CA, 213-322-7745 or 408-496-0844; GA, 404-476-0274; IL, 312-981-0040; IN, 317-841-9328 or 219-291-0585; 
MA, 617-938-5890/91; MD, 301-269-6250; MN, 612-894-1840; NC, 919-828-0317; NJ, 201-254-5024; NY, 516-933-3379; TX, 214-934-1654; 

EUROPE: London, Ruislip, (8956) . 36141; Milano, (2) 5062648; Muenchen, (89) 956001; Paris, (1) 374-1133; Stockholm, (8) 679925; 
ASIA: Hong Kong, (5) 434360; Osaka, (06) 323-1877; Seoul , (2) 744-8543; Singapore, (65) 235-8030; Taipei, (2) 914-6234; Tokyo, (3) 437-0281 
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