














































































































































































































































































































































































































DIRECT CONNECTlON ADS

FREEI | T OrCad Users I .
120 | biscovera menu system |
e || that saves you time and
a ‘
et  ingreases productivity. |
w | , The Intgu ent Menu System ties ‘
Optics ‘ together all utilities Wlthya user-friendly, ‘
for ‘ pop up menti; And IMS doesnot: .. 1« \
Industry” impact working RAMspace. |
ROYNOPTICS s‘l;p-plles all types of “Off-the- Start using ,P°We!'f“1 new features:
Shelf" optical components. Lenses, prisms, mir- | Easy Emulator Pods & Adapters *Plot spooler | 't Easyclistom "
rors, irises, microscope objectives & eyepieces | ® Plug your PLCC and LCC packages into your PC board in * Filefview editor, ;.  configuratian «

plus hundreds of others. All from stock. Rolyn | minutes, with these easy-to-use adapters. | e Dlrectorymanage( '~Stuﬂ fi buﬂder
also supplies custom products & coatings in pro- | © Emulator/logic analyzer users: Adapt-a-Pod™ converts ‘ | | * On:fine help system 4

totype or production quantities. Write or call for | one package type to another (LCC. PLCC, PGA, and DIPS). i v §
our free 120 page catalog describing products & o EId b hd Glsekas rs ORaDN sl IMS: The I"te“‘ge”tMeW system”

'}%g‘gﬁf,fowe,gﬂﬁ” I';gfes %‘g\';xg g}'%sl ?202 pin counts, with ribbon or ribbon cable headers. . .We guarantee satisfacﬂon OF your money back
818)915.5707 &.(818) 9156717, TELEX: 67. | | & Luskom svoiering services and do-J-yoraet emiiemor \ .. Call now for a FREE dema disk s
380. FAX: (818) 915-1379. pod converters. Free catalog. 1 m_ '“ g

\ Emulation Technology, Inc. E ‘ I Ve lo tec sl
2368-B Walsh Ave. Santa Clara, CA 95051 A NN Y

‘ Phone: 408-982-0660 FAX: 408-982-0664 ‘
FREE CATALOG CIRCLE 252 EMULATION TECHNOLOGY CIRCLE 253

16L8, 20V8, 22V10, &.. '» I
27C020, and 450 2 'f' *
other CMOS devices ' w

Industry-standard
language for PLDs

| ‘ With new ABEL-PLD PLDs and memories |

. * | ‘ .
at just $895%* with the low-cost 212.

MULT|BUSTBM ﬁg-TCOMPATIBLEA ASTBC ® 150 PLD architec- Call for your FREE ® Memory cards for ~ Call for your FREE

Muttibus | is now IBM PC/AT™ compatible with MAT286™, our newest tures supported ABEL-PLD demon- easy updates 15-day trial AND

i : Il of the fi f Hz AT ‘ ol T Rt e

rsrllggazxoa;?d?o;‘lﬁm h:ekrrazlsgolgguge:aaraﬁelt p%#ng:gnggxa;)?p’:nszicn- ‘ (over 4000 df‘\'lk‘t‘S)A stration diskette. ‘ ® Extensive editing ABEL-PLD demon- ‘
| module interfaces, up to 512K EPROMEEPROM/SRAM, and u glo 4Mof | ® Uses ABEL"™ Hard- 1-800-247-5700 ‘ capabilities. stration diskette. ‘

parity-checked, dual-ported DRAM. A piggy-back card, MATxSYSIO™, | ware Description ® Compatible with 1-800-247-5700

adds EGA, floppy, and SCS| interfaces. Embed all the guts of an AT, two

Language (AHDL). *US. list price only JEDEC standard

SBX modules, and more, into Multibus slots! i ; £ S
Phone (408) 253-0250 or write for more information ® [ntelligent synthesis programming files.
and optimization.

Single Board Solutions, Inc. >
20045 Stevens Creek Bivd, Cupertino, CA 95014 ‘ ® Upgradable to full- Dm I /o m I /o

1 ml'(lfggg :nz’mﬁ(:g'ds'lg?rglta:dgmglr:l‘sg!o g:n le Board Solutions, Inc. | MR ATEL, Soretion | Corporation |
IBM and PC/AT are tradernarks of International Business Machines Corp ‘ ‘ | ‘
SINGLE BOARD SOLUTIONS b CIRCLE 255 | 1 DATA 1/0 CIRCLE 265 | ‘ DATA I/0 CIRCLE 267
QUALITY & DEPENDABLE How To Get More
| EPROM/MICRO PROGRAMMER | Emulation for Less

e Fast PC Interface via Standard Parallel Port
o Field Upgradable From One Model To Another ‘
“GET IT FROM

A REPUTABLE

ORION 8620 ANALYZER-EMULATOR ‘
|

COMPANY”’
408-243-7000 |
800-627-2456
FAX 408-736-2503 W High-Level language/Symbolic debug support B Over
(* = Field Upgradable) 170 processors supported with the same base hardware
PRINTERS WITH IMPACT 24.28pin | 32.pin | 4090 | gza | grox and software environment B Easy-to-use, powerful

EPROMs | EPROMs EPROMS triggering M Extensive MACRO capabilities M Program
PILOT-145 $995| YES YES: | YES | YES [ YES | | Performance Analyzer M Built-ln EPROM programmer
PILOT-144 $795(  YES YES | YES * * | Go ahead and compare. The 8620 Analyzer-Emulator

Citizen dot matrix impact printer mechanisms provide
for the perfect low-cost solution for point-of-sale, data ‘
logging, etc. Avail. in 23, 28 or 40 columns, serial or | ‘

parallel, w/sprocket feed, auto-cutter & journal winder | | |PILOT-143 $595| YES YES * * * - gets your product to market faster and costs less Base

options. Fast (120 cps) & reliable (over 50 million char. | |[PiLOT-142 $495]  YES * * « * prices start at $5080. Send for more information and

head life). Also avail. in stand-alone versions. | | [Porssisass| » I fred damo disk: ey 0N

MELFESS FIVE, INC. | |[PiLOT-S485495]  « L [ Toll Free 800/729/7700 S=SS=S£=5=

(1:%3%082?%0%%%32231? #121, Los Angeles \ ADVIN SYSTEMS INC. ¢ | or 415/327/8800 INSTRUMENTS
L6305 Eashibudnesvenusiel SUDyVAR, A0 [ 180 Independence Dr., Menlo Park, CA 94025

| |
|
|

MELFESS FIVE CIRCLE 27 8 | "ADVIN SYSTEMS CIRCLE 256 | ORION INSTRUMENTS CIRCLE 281
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PC BASED
EMULATORS
* g e
® Source Level trace
® Debug with symbols, not
HEX data
® Source Level disassembly
with in-line assembler

@ Interchangeable probe cards
@ Up to 128K emulation
memory

©® 20 MHz real-ime
emulation

@ Up to 4K trace buffer
@ Performance analyzer

@ TRUE 8051 Emulation
mm alll/o m idle,

wthog ﬁmm at uo
edditional cost
@ Breaks set symboiically
® Fully documented

® Serially linked to PC
@ OEM supplier to 8051 IC
manufacturers

MetalLink™...Originators of the
PC Based 8051 Emulator

We have more 8051 emulators thln anyone
Inthe world: 8031, 8051, 8032, 8052, 8344, 8044,

80C152JAIJB/ICID, B3C152JA/IC, B0C4S2,
80C51FA, 80515, 80535, 80512, 80532, 80513,
80C517, 80C521,80C541,80C321, 8053, BXC154,
B8XC451, BXCS52, BXC562, 8XCE52, BXC751,
8XC752, 80C537, CMOS, EPROMs, OTPs

Call or write for Free demo diskette @ Uniimited FREE technical

support
1-800-METAICE® oromsias
2
44 Corporation
MetaLink P.0. Box 1329, Chandier, AZ 85244-1329

Corporation
(602)926-0797 FAX: (602)326-1198 TELEX:4898050 MTLNK
*Price is U.S. list

CIRCLE 280

IEEE 488

Easiest to use,
GUARANTEED!

» IBM PC, PS/2, Macintosh, HP, Sun, DEC
« IEEE device drivers for DOS, UNIX,
Lotus 1-2-3, VMS, XENIX & Macintosh
* Menu or icon-driven acquisition software
« IEEE analyzers, expanders, extenders, buffers
» Analog /O, digital I/O,RS-232,RS-422, SCSI,
modem & Centronics converters to IEEE 488

Free Catalog & Demo Disks
(216) 439-4091

Oredh

I0tech + 25971 Cannon Rd. » Cleveland, OH 44146
CIRCLE 254

8051/52 family

In-Circuit Emulators

|| The most advanced 8051 ICE on the market

80c31/52/c154
80515/c535
80c552/652/451
80c751/752
80c152/51FA

o Source level debugger for PL/M-51 and C-51
o |IBM-PC/XT/AT windowing interface w/mouse
o Complex Hardware real-time breakpoints

o Breaks on SFRs and Internal Data RD/WR

o 32k*80 hardware Trace Buffer with filtering
o Performance analysis with histograms

e Hardware Pass counters, 8 level sequencer
L]

Interchangeable Pods for other uControllers ‘

SIGNUM SYSTEMS

171 E .Th. Oaks Bl., Thousand QOaks CA 91360
(805)371-4608 telex: 362439

SIGNUM SYSTEMS CIRCLE 290

| BP MICROSYSTEMS

ELECTRONIC ASSEMBLY CATALOG

A 25th anniversary edition of the Bivar catalog of hard-
ware for electronics features several new product lines,
including clips and rings for mounting LEDs, connector
cutout covers, and a greatly expanded line of mounts
and spacers to military specifications. The 38-page,

applications-based catalog offers over 5000 cost-saving
products for printed circuit board packaging and compo-
nent installation. The products are carefully designed
and manufactured to assist engineers in the reduction of
work and reject and inspection problems.

BIVAR, INC.

4 Thomas, Irvine, CA 92718

Phone: (714) 951-8808 Fax: (714) 951-3974

BIVAR CIRCLE 268

Thereis a Difference.
szetzme Free Updates

——

EP-1140
$895

A programmer is not just another programmer. That is
why BP Microsystems is commited to bringing our
customers the highest quality programmers at an
affordable price, This commitment is evident in our
EP-1140 E/EPROM programmer supporting thousands
of 24, 28, 32-and 40 pin devices. A 32-pin model,
EP-1132, is available also for $695. And, all of our
programmers include future chip support at no charge
and an unconditional money back guarantee.

e M e
BPMICROSYSTEMS
1-800-225-2102

(713) 461-9430

~ CIRCLE 261

[PHOTOPLOT |
» |AUTOROUTE |
SCHEMAch

I &

Mainframe PCB layout features for
your PC... + FREE, ongoing, 1-800
support... + our 30 Day Money Back
Guarantee!

| FREE DEMO KIT st
1-800-553-9119 OMAT
OMATIQN 5

TRONIC

Don’t Get Zapped.;

‘ High inrush current can destroy your sensitive VAX
CPUs and peripherals in less time than it takes to
fiip a switch.

‘ THE SOLUTION?
Power up with Z-LINE TPC 115-10 MTD ™

| the smallest power distribution %
z/-; NE

and control system available.
POWER UP WITH — — —

‘ Our propnetary Multiple Time Deluym clrcultry
| sequences your power-up to protect your systems
from the spikes and surges, EMI & RFI, that destroy
your hardware and erase your data. And our
| remote on/off and emergency shutdown gives the
‘ power control back to you.
All Pulizzi Engineering MTD ™ controllers are
compatible with DEC and UPS systems.
PRICES FROM $453 TO $317
DON'T WAIT UNTIL IT HAPPENS, CALL TODAY!
PULIZZI ENGINEERING INC,
3260 S. Susan Street, Santa Ana, CA 92704-6865
| (714) 540-4229 FAX (714) 641-9062

[ PULIZZI ENGINEERING

CIRCLE 257

Assemblers

Universal Linker, Librarian

Cross

PC/MS DOS, micro VAX, VAX VMS UNIX
targeting 30 microprocessors

* High speed
* Compatible with chip
manufacturer’s assemblers
* Powerful macros
' % Absolute or relocate code
' % Conditional assembly
} * $295 up for MS DOS Packages

/811 W. Fifth St.
Lansdale PA 19446 US A

telephone: 215-362-0966
telex: 4948709 ENERTEC

CIRCLE 258

‘ !'ncnn inc.

7CROSS ASSEMBLERS

| CUT PGA NOISE,
INCREASE BOARD DENSITY

| Micro/Q® 3000 capacitors reduce noise
associated with the use of PGA and PLCC devices.
Designed to be mounted under the device, they

| take no extra board space. They can be used
under MPUs, Gate Arrays, and ASICs. Choose
from Z5V, X7R, and P3J dielectrics. They are
available in both thru-hole and surface mount

‘ versions. Several sizes available to fit all devices.

| Rogers Corp.
2400 S. Roosevelt St., Tempe, AZ 85282
Telephone 602-967-0624

~ ROGERS CORP.

CIRCLE 273
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Crogs-Assemblersuovuson | ‘ Interactive/Real-Time | |
ImU|at0rSmowns1oooo | e ; } ns_422

* RS-422/485

Cross-Disassemblers asiovession | |
Developer Packages
* Selectable Address/IRQ
\ » Two/Four Wire Operation

as low as $200.00(a $50.00 Savings
* One/Two/Four Port Versions

A New Project
Our line of macro Cross- assamblors are easy 10 use and full featured, ‘
'] include file: |

Get It To erkel—FAST

Don't wait unm‘ Ih‘.ygu’rdwnro is Ilgg'chgf;?e?;.b:g our so?gnuﬁn Our LTI = “~.-,-. il s L Delivery From Stock
ur progi i jaraware s buil
No Source! ' | Analog Circuit Simulation :
A gt hs st e i e,y i ECA2_Elcroic Crut Analyis fers he bes MonicCarlo
original assembly language source. and Worst-Case analyses with the capability to concurrently plot
Set To Go random samples or Min/Max/Nominal values.

Buy our developer plcklgc and the next time your boss says “Get to work.",
you'll be ready for anything. ‘

Quallty Solutions ‘ * AC, DC, Transient, Fourier, and Temperature Analysis ® Inter-

PseudoCorp has been quality for- mi or | active or batch modes ¢ Full nonlinear simulator ® Sine, Pulse,
problems since 1985. p- ¢ PWL, SFFM, and Exponential generators ® [BM PC/Mac/SUN
BROAD RANGE OF SUPPORT 4 : * Multiple plots * On-line real time graphics - 2 to 50 times
e Currently we support the following microprocessor families (with faster than SPICE * Over 500 nodes ® Advanced component
more in development): | ° C 3 ing ® Full editi built-i ‘
intel 8048 RCA 180205 Intel 8051 Intel 8096 \ phrumescrs ¢CITpOIT soRig - Sl edtg, dulslg o ‘
Hitachi 6301 Motorol gg.&! M%lgrgll SBHC" cﬂv'b'gggc%azos e .

c Motorola |
Rockwell65C02  intel 808085 Zilog 280 NSC 800 Call for FREE DEMO! [
Hitachi HD64180  Motoi 8 Motoroll 68010 Intel 196
e Al products require ln IBM or compati

So What Are You Waiting Foﬂ Call us:
PseudoCorp

meemonal Develo, tzmem Products Group
6Tmmble Shoals Brvd Suite E

/A

Tatum Labs, Inc.
3917 Research Park Dr. B-1, Ann Arbor, MI 48108
313-663-8810

PSEUDOCORP CIRCLE 259 TATUM LABS CIRCLE 260 SEALEVEL SYSTEMS CIRCLE 279

UNIPRO, | | Tango-PLD. The New

the PC/XT/AT/386 based universal prog- ~
o mer testor rograms PROM. ePRONS. | Price/Performance Leader. ||

EEPROMSs, up to 4MB and 32-bit wide, PALs, v ) w

SEALEVEL SYSTEMS INC
1
\SEALEVEL essiev. sc 2sear

(803) 855-1581

wport N
(804) 873-1947 FAX (804)873-2154 ‘

: Tango-PLD, a universal PLD design tool with sophisti-
PLDs, GALs, EPLDs, PEELS'. and Mlcrp cated features at an affordable price, creates [
Controllers. JEDEC file compati- complex designs with multiple PALs ‘
b‘"ty_ and Test Vector veri- | and GALs. Our top-down approach, ; |
fication allow the use of most emphasizing logic description first 15
popular PLD compilers. The and part selection second, along
unit also tests TTL/CMOS with a “C-like" design language, ‘

makes Tango-PLD easy to use.

Logic ICs and Dynamic/

Static RAMs. 40-pin Gold ™
ZIP socket, built-in pro-
—tection for short circuit

" and over current, high

speed parallel inter- )
face to the PC, and | Describe designs with Boolean equa-
menu-driven 'SOf'(- tions, truth tables, state machines,

A high-level C expressions, or existing JEDEC
ware are included | files. Simulation with test-vector coverage checking

8051 Emulator - $1250

dZICE is a low cost, Full Speed, real time 8051
| Emulator.. Powerful user interface for Hi-level

at $5 e derna e multi-window source code debugging. Uses
. guarantees no surprises. Rich functionality, one year's | IBM-PC COM1/2. No Slots! Portable, fits in
XELTEK updates, free tech support and BBS, plus our 30-day guaran- shirt Cetl AbbEbicrand ibst bedinaladed
- tee. All this for just $495. Call today irt pocket. i

473 Sapena Ct., Unit 26

Santa Clara, CA 95054 5 FREE EVALUATION PACKAGE Y o Ik |
Phone: (408) 727-6995 800 433-7801 619 554-1000 619 554-1019 Fax ‘ Cybernetic Micro Systems

Fax: (408) 727-6996 : ' : PO Box 3000 @ San Gregorio CA 94074
ACCEL™ Technologies ® 6825 Flanders Drive ® San Diego, CA 92121 USA , 3000 : 300
bl Inlernalm:ﬁl ;:::.\‘:a\ \'zr: Cu:lai: us;tlne(he ;Tslrzf)?::or nearest you Ph: (415) 726- ® Fax: (415) 726-3003

XELTEK CIRCLE 262 ACCEL TECHNOLOGIES CIRCLE 264 CYBERNETIC MICRO SYSTEMS CIRCLE 276

NEW NEW NEW NEW NEW
- HOW TO
X.25 SDLC | Telecom Design! WRITE FOR

QLLC HDLC | MF (R1) or MFC (R2) —
ADCCP PAD - TRANSCEIVER

HITHN

» C source code
« ROM-able For trunk adapters, test equipment, and other appli- | |

R2 forward and backward multifrequency signals. \

4 » | cations. |
* Full porting provided } B Single or dual channel versions available | ELECTRONIC DESIGN AUTHOR'S GUIDE
« No OS required | I Versions for North American (R1) or ‘ Thinking of writing a technical article for publication in
Intermational (R2) toll signals Electronic Des.gn Thls 12 brochure contains just
Il Binary or 2 of 6 input/output format
‘ : : about everything now about the process:
E GCOM, Inc. | M Complete microprocessor interface submitting ‘the ouﬂm tlps on wmmg the manuscript, |
41 E. University B 40 pin IC, 5 volt power, crystal time base preparing the artwork, and mor
Champaign IL 61820 For more info call: 1-800-426-3926 [ |
(217) 352-4266 ‘ ‘ E® | Eﬁ%mtoeﬂ#lcwbsvﬂ(ir
| I es
Specialists in Computer Communications ElIUN Hasbrouck Heights, NJ 07604
FAX 217-352-2215 10801-120th Avenue NE, Kirkland, WA 98033 ™
| | Phone:206-827-9626 Fax: 206-827-6050 ‘ |
GCOM CIRCLE 269 TELTONE CIRCLE 292 ELECTRONIC DESIGN CIRCLE 293
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Traditional Valu

Great American Inv

Rene Oliver says he’s got the best of both worlds. recommends U.S. Savings Bonds, the Great
He's a tax accountant who works out of his home American Investment. “If you buy Bonds when
so he can be there for his two-year-old daughter your children are young, you'll be ready,” he says.
Windy. “As a father, 'm concerned U.S.SAVINGSBONDS  Today’s Bonds pay competitive rates,
about being able to afford Windy’s EF===—=m and now can be completely tax free
college,” he says. “But as an accountant, “f ' - || when used for education. To find out
[ know the best way to save.’ Rene i more, call 1-800-US-BONDS.

THE GREAT AMERICAN INVESTMENT
A public service of this publication.




SPECIFICATIONS

Freq. Range(MHz)

Insert. Loss (dB)
10-100MHz
100-1500MHz
1500-3000MHz

Isolation(dB)
10-100MHz
100-1500MHz
1500-3000MHz

1dB Compression(dBm)

10-100MHz
100-1500MHz
1500-3000MHz

VSWR(ON)

Switching Time (usec)
(from 50% TTL to 90% RF)
Oper. Temp.(°C)

Stor. Temp.(°C)

Price (10-24)
(1-9)

TOSW-230
ZFSW-230DR
10-3000
typ max
1.3 19
1.1 1.9
1.8 2T
typ min
60 40
40 28
35 22
typ min
17 6
27 19
30 28
typ max
1.3 16
typ max
2.0 40
5510 +100
5510 +100
$39.95
$89.95

TOSW-425
ZFSW-425DR
10-2500
typ max
1.3 1.7
1.1 1T
1.8 25
typ min
60 40
40 30
35 22
typ min
I 6
27 19
30 28
typ max
K 1.6
typ max
20 40
55to +100
55to +100
$59.95
$109.95

10 1o 3000MHz from $399%5

Now, high-speed, high-isolation switches with

with built-in drivers, tough enough to pass stringent
MIL-STD-202 tests. There's no longer any need to hassle

with the complexities of designing a TTL driver interface and
then adding yet another component to your subsystem...it's
already included in a rugged, low-cost, compact assembly.
Available in the popular hermetically-sealed

TO-8 package or a small EMI-shielded metal connectorized
case, these tiny PIN-diode reflective switches, complete

with driver, can operate over a 10 to 3000MHz span with a fast
2usec switching speed.

Despite their small size, these units offer

isolation as high as 40dB(typ), insertion loss of only 1.1dB(typ),
and a 1dB compression point of +27dBm over most of the
frequency range. All models are TTL-compatible and operate from
a dc supply voltage of 4.5 to 5.5 V with 1.8mA quiescent current.
Switch to Mini-Circuits for highest quality

innovative products...and leave the driving to us.

setting

[—IMini-Circuits

A Division of Scientific Components Corporation

PO Box 350166. Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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For applications such as They are available in a wide cost requirements §
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space is ata premium, these  plastic DIP, CERDIP, and PLCC.
new high density, high Theyareerasable. Thatlets oo ________
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PROMs let you shipping, and lets you specify 256K Registered 256K Repiteres

PROM. build a smaller windowed, reprogrammable CMOS PROM. 30 s. CMOS PROM. 35 7.
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256K Power Switched
CMOS PROM. 35 ns.
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