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42000 dhrystones with a single
32-bit RISC chip. Sustained.
Seventeen MIPS. Real world MIPS.
25Mhz clock speed. Fifty MIPS by
1991. Blazing fast even with low-cost
memory. 5x the system throughput
of The 68030. 2x the 80960 at half
. the system cost
~ In CMO0S. On the
shelf. Now:
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Nichrome film
to market sooner.

Metal film resistance. Lots of
people supply it, but at Dale® we
have more ways to make it work to
your advantage.

From the start, we'llgive you more
alternatives for fine-tuning
resistance to your application —
right out of the catalog. Low cost
commercial to ultra precision.

High power. Ultra high or low value.
Tight tolerance. Matched sets.
Thick film chips plus thin film chips
and networks for surface mounting.
MIL qualifications from MIL-R-22684
through MIL-R-122. All guided

Dale Can

by Statistical Process Control and
Just-In-Time delivery systems.
Whether your need is for high
performance, high volume or both,
Dale has the products and the

CIRCLE NO 11

two caps and
cant get you

commitment to meet your exact
needs for quality and delivery
Start saving time right now
Contact your Dale representative
or phone 402-371-0080. Dale
Electronics, Inc., 2300 Riverside
Blvd., Norfolk, NE 68701

Dale Makes Your Basics Better



British Telecom says,

“Fifty approvals
fro]ftn)ll ogle) lab -
Thanks DS&G!”

Gavin Steven
British Telecom/
Mitel Datacom

“At British Telecom we knew
that a single compliance
problem could have crippled
our introduction and damaged our reputation. So we
chose the best facility.” They chose DS&G.

No Lab Offers
More Approvals

DS&G offers every approval you will ever need. They
offer a complete line of EMI, telecom, and safety cer-
tifications. For EMI, they can get approval by the FCC,
the Canadian DOC, the German VDE, and the Japanese
VCCI. For telecom, they offer FCC,DOC,BABT (British),
and JATE (Japanese) approval. For safety, they can obtain
the marks of UL, CSA (Canada), and TUV (Germany).

Dash Straus & Goodhue, Inc.
593 Massachusetts Ave.
Boxborough, MA 01719

(617) 263-2662

After 7/19/88: (508) 263-2662

DS&G Does It All

DS&G works with you all the way from initial design
to complete retrofit. They can handle every aspect of
your compliance program, including liason with
government agencies. But DS&G does even more. It
annually publishes the industry’s reference book on
designing for compliance,Compliance Engineering
Italso consults with U.S. and foreign governments on
developing technology and regulations. So you know
you are getting the most comprehensive, up-to-
date service.

“OnTime and On Budget!”

British Telecom was particularly impressed that
DS&G got so many approvals without any delays or
cost overruns. Your approval program can go as
smoothly astheir’s did. You can choose DS&G. Call now

at 617 263-2662.

Dash Straus Goodhue

FCC




y  dc to 2000 MHz
<. amplifier series

"
SPECIFICATIONS Unbelievable, until now...tiny monolithic wide-
MODEL  FREQ. GAIN, dB *MAX. NF PRICE § band amplifiers for as low as 99 cents. These rugged
MHz b e e 0.085 in.diam. plastic-packaged units are 50ohm*
MAR-1  DC-1000 185 155 — 130 0 50 099 (100) input/output impedance, unconditionally stable
MAR-z DC-2000 13 125 11 85 - +3 05 150 (e5) regardless of load*, and easily cascadable. Models
MAR-3  DC-2000 13 125 105 80 8 60 170 (2 . . ; .
MAR-4  DC-1000 82 80 _O 70 :HD 70 190 £2§; in the MAR-series Qﬁer. up to 33dB gain, Oto
MAR-6 DC-2000 20 16 11 9 0 28 129 (25) +11dBm output, noise figure as low as 2.8dB,
MAR-7 DC-2000 1856 125 105 85 +3 5? 1.90 (25) and up to DC-ZOOOMHZ bandedth
MAR-8  DC-1000 3 3 — 19 *10 35 220 (29 *MAR-8, Input/Output Impedance is not 50ohms, see data sheet
NOTE: Minimum gain at highest frequency point and over full temperature range Stable for source/load impedance VSWR less than 3:1
® 1dB Gain Compression . 5 : s : 3
0 +4dBm 1 102 GHz Also, for your design convenience, Mini-Circuits
designers amplifier '(It DAK'Z offers chip coupling capacitors at 12 cents each.t
’ Size Tolerance gemperalure Value
1fi mils; haracteristic
5 Of eaCh mOdell tOtal 35 amp“flers (BOIX gO 5% NPOn I 10, 22, 47, 68, 100, 470, 680, 100 pf
80 x 50 10% X7R 2200, 4700, 6800, 10,000 pf
Only $59.95 120 x 60 10% X7R 022, .047..068, 1uf
T Minimum Order 50 per Value

finding new ways
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 ’
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C113-Rev.D
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tiny SPDT switches

absorptive... reflective

dC tO 46GHZ from$32nz4)

Tough enough to pass stringent MIL-STD-8883 tests, useable
from dc to 6GHz and smaller than most RF switches, Mini-Circuits’
hermetically-sealed (reflective) KSW-2-46 and (absorptive)
KSWA-2-46 offer a new, unexplored horizon of applications. Unlike
pin diode switches that become ineffective below 1MHz, these GaAs
switches can operate down to dc with control voltage as low as -5V,
at a blinding 2ns switching speed.

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., these
switches provide 50dB isolation (considerably higher than many larger
units) and insertion loss of only 1dB. The absorptive model KSWA-2-46

exhibits a typical VSWR of 1.5 in its “OFF" state over the entire frequency
range. These surface-mount units can be soldered to pc boards using
conventional assembly techniques. The KSW-2-46, priced at only $32.95,
and the KSWA-2-46, at $48.95, are the latest examples of components
from Mini-Circuits with unbeatable price/performance.

Connector versions, packaged in a 1.25 x 1.25 x 0.75 in. metal case,
contain five SMA connectors, including one at each control port to
maintain 3ns switching speed.

Switch fast... to Mini-Circuits’ GaAs switches.

SPECIFICATIONS

Pin Model KSW-2-46 KSWA-2-46
Connector Version ZFSW-2-46 ZFSWA-2-46
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz
INSERT. LOSS (db) typ  max typ max
dc-200MHz 09 11 08 . 14
200-1000MHz 1.0 1.3 0.9 1.3
1-4.6GHz 13 1.4 1.5 26
ISOLATION (dB) typ  min typ  min
dc-200MHz 60 50 60 50
200-1000MHz 45 40 50 40
1-4.6GHz 30 23 30 25
VSWR (typ) ON 131 13
OFF = 1.4
SW. SPEED (nsec)
rise or fall time 2(typ) 3(typ)
MAX RF INPUT
(bBm)
L up to 500MHz +17 +17
finding new ways above 500MHz +27 +27
setting higher stand CONTROLVOLT. -5V on, OV off -5V on, OV off
M c t OPER/STOR TEMP.  -55° t0 +125°C -55° 10 +125°C
I n l l rc u I S PRICE (1-24) $32.95 $48.95
A Division of Scientitic Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 $72.95 $88.95
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
C 117 REV.D

CIRCLE NO 107




Volume 33, Number 19
September 15, 1988

Magazine Edition

ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS

On the cover: The list of suppliers of
analoy-1/0 cards for personal computers
1s expanding in response to the acceptance
of PCs in the engineering workplace. See
7 150. (Photo courtesy Data
Translation Inc)

WVBPA ABP

SPECIAL REPORT
PC-resident analog-I/O cards 150

Various affordable personal computers make it easy to implement ac-
curate and inexpensive A/D and D/A conversions. The ever-expanding
choice of analog-1/O plug-in boards provides compatibility with the
IBM-standard PC/XT, PC/AT, and PS/2 Microchannel buses, as well as
with the Macintosh II Nubus.—Bill Travis, Contributing Editor

DESIGN FEATURES
Multibus IT computer-board directory 169

System architecture, operating systems, software-development sup-
port, and product lifetime all play a part in choosing a backplane bus
for a computer system. If you choose Multibus II, you can find com-
puter boards for all the main functional areas—central processing, mass
storage, communications, graphics, and industrial I/O—to ease your
make-versus-buy decisions.—Peter Harold, European Editor

Use power FETs to design 191
ac-line power choppers

Simple drive circuitry, high-frequency capability, and ease of parallel
operation make power FETs an excellent choice for use in power-line
controllers. You can use power FETS to design the power circuitry of a
29-kHz switching controller that can handle 10A from the 110V ac
mains over the full 0 to 110V range.—Tom Visel, VLSI Technology Inc

Time-domain analysis of aliasing 207
helps to alleviate DSO errors

By thinking in terms of the sampling rate rather than the Nyquist
frequency, you’ll get a better feel for how a digital storage oscilloscope
may be altering your data. Undersampling results in aliasing, a long-
feared problem but one that’s not difficult to overcome using certain,
simple techniques.—Jack Collins and David White, Tektronix

Circuit testability is critical for product success 219

Short time-to-market, increased performance in less space, and lower
costs are the watchwords in today’s rapidly evolving design environ-
ment. To meet these challenges, designers and those who supply them
with the tools to do their jobs must ensure that their circuits can be
tested quickly, efficiently, and economically.—Jon Turino, Logical
Solutions Technology Inc

Continued on page 7
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A NEW WORLD OF
HIGH POWER FLEXIBILITY

Westcor’s PowerCage™ and PowerCards™ comprise a
modular power supply system of galactic power (7200 watts
max. ), flexibility (36 outputs max.) and efficiency (80%
typ.). More like an expandable computer mainframe in de-
sign and concept than a standard high power supply, the
PowerCage offers space-age alternatives to users of outdated
5x8x11 inch box switchers.

Measuring 19x10.5x11.25 inches deep the PowerCage fits
into a standard NEMA rack and powers 18 slots for single or
dual output PowerCards or dummy cards. PowerCage
backplanes provide connections for easy configuration by
the user.

Low profile (.8”) PowerCards supply single outputs from
2 to 75 VDC at up to 400 watts (outputs from 2 to 5 VDC
limited to 60 amperes). Dual output cards source two

isolated outputs each at half of the above ratings. Single out-

put cards can be paralleled with current sharing to provide
kilowatts via simple backplane configuration.

The nucleus of each PowerCage system is Westcor’s pat-
ented 1 MHz, high power density, high reliability converter.
Consider these benefits and features: 208 VAC 3 phase input;
remote/local sense on all outputs; TTL power good signal
and status LED’s; designed to meet UL, CSA and VDE safety
requirements; TTL inhibit; over-temperature, over-current,
over-voltage protection; “hot” card insertion; full power at
50°C.

Future options include: DC input; IEEE-488 programmabil-
ity; fault tolerant operation and battery backup. To discover
a new world of high power flexibility, please contact us.

WESTCOR CORPORATION * 485-100 Alberto Way + Los Gatos, CA 95032 + (408) 395-7050 + FAX (408) 395-1518 - TWX 910-240-2108.
i ‘ CIRCLE NO 108
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Bmshless dc motors huve ulwuv: bou;ted
many advantages; one disadvantage,
though, has always been cost. Today, the
cost differential between brushless and
brush-type dc motors has decrensed

(pg 69).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expr955| | |||.
Request

TECHNOLOGY UPDATE

As brushless dc motors decrease in cost, 69
designers find them much more practicable

Brushless dc motors, long ignored by system designers except for ap-
plications with stringent or special requirements, are now expanding
their niche.—John Gallant, Associate Editor

Widespread faraphlcs use spawns 87
dlversny in data-compression devices

The increasingly pervasive use of graphics has generated a need for
the efficient transmission and storage of graphics images—two tasks for
which data-compression techniques are well suited.—J D Mosley,
Regional Editor

The deterministic character of Arcnet 101
proves ideal for the factory floor

Today, with approximately 1,000,000 Arcnet nodes in service, Arc-
net is a significant networking standard, yet compared with Ethernet it
remains relatively unknown.—Doug Conner, Regional Editor

Buscon/88 East will stress emerging trends 115
in computer-bus technology

For those of you who seek information on just about any aspect of
computer-bus technology, Buscon/88 East is the show to attend.
—Joan Morrow, Assistant Managing Editor

PRODUCT UPDATE

5%-in., 488M-byte, optical WORM drive 125
Nubus interface chip set 128
Programmable waveform recorder 130
Programmable logic device 132
LabView upgrade 134
ASIC-verification system 136

DESIGN IDEAS

Stimulater provides constant current 235
Diagrams convert optical units 237
Fast algorithm determines priority 237
SR latch design minimizes macrocells 240
Algorithm finds bit’s value in decimal 240

Continued on page 9
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LOGIC SYNTHESIS GIVES YOU
MORE DESIGN CHOICES.

FutureDesigner™ gives you more
choices than any other design entry
software—choices in how you enter
your design, in target technologies,
and in design output. And only
FutureDesigner uses logic synthesis
to automatically turn your input
choices into your output choices,
optimizing and streamlining your
design for the technology you select.

CHOOSE THE DESIGN ENTRY METHOD.
Only FutureDesigner lets you
describe your design in the easiest,
fastest, most natural way. You can
enter some functions structurally,
using DASH schematics. Others can
be described behaviorally with any
combination of truth tables, state dia-
grams, or high-level logic equations.
Interactive verification and design
rule checking help you catch errors
up front, as you design.

CHOOSE THE TARGET TECHNOLOGY.
FutureDesigner is technology inde-
pendent. After you've described your

Choose the platform: FutureDesigner runs on
80386 and 80286 machines, IBM® personal
computers, and the Sun-3 Series.

design, you can choose any mix of
TTLs, PLDs, LCAs, gate arrays, or
other ASIC devices for implementa-
tion. It's also easy to migrate designs
from one technology to another—for
example, from TTL to PLD, PLD to
LCA, or PLD to gate array.

CHOOSE THE OUTPUT FORMAT. \\Vith
more than 100 DASH-Partners pro-
viding a broad range of comple-

Data 1/0 Corporation 10625 Willows Road N .E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 867-6899/ Telex 15-2167

Data I/0 Canada 6725 Airport Road, Suite 302, Mississauga, Ontario L4V 1V
Data I/0 Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterc

2 (416) 678-0761

The Netherlands + 31(0)20-6622866/ Telex 16616 DATIO NL

Data I/0 Japan Sumitomoseimei Higashishinbashi Bldg., 8F, 2-1-7, Higashi-Shinbashi, Minato-ku, Tokyo 105, Japan

(03) 432-6991/ Telex 25622685 DATAIO J

©1988 Data I/0 Corporation
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mentary products and services, Future-
Designer’s industry-standard format is
accepted virtually everywhere. When
you design with FutureDesigner, you'll
have more choices in technologies,
CAE systems, foundries, and service
bureaus.

CHOOSE FUTUREDESIGNER WITH LOGIC
SYNTHESIS. \With its unigue logic syn-
thesis capabilities, FutureDesigner
reduces and factors your design, elim-
inating redundancy and improving effi-
ciency. It optimizes for the particular
technology you've selected, making
the necessary speed/size trade-offs.
Then it generates the schematics, net
lists, or JEDEC files for programming
PLDs. Automatically.

Call us today for more information.
Find out why FutureDesigner is the
design entry software of choice.

1-800-247-5700
Ext. 131

FutureNet

A Division of Data I/0O Corporation
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IMAGE .
PROCESSING
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nd IMS are trademarks of the INMOS Group of Companies.

THE IMS A100
CASCADEABLE SIGNAL PROCESSOR

Using pulse compression to improve range resolution, a
modern radar system compares signals transmitted to and
reflected from a target.

A typical system may use a pattern 512 samples long,
collected at a data rate of 2.5 MHz.

This requires more than a billion multiplications a second!

Yet the INMOS AI00 Cascadeable Signal Processor
enables a pulse compressor with this capability to fit a circuit board
halfthe size of a typical PC card and dissipates less than 30 Watts.

A combination of performance, low power dissipation and
reduced board area that means significant reductions in systems
costs. Equally impressive results are found in applications such as
beamforming, filtering and image processing.

Whatever DSP area you are in the INMOS IMS AIOO
processor is the only serious contender.

The following features show why the IMS AIOO signals a
whole new era in DSP. If you would like more information, clip the
coupon today.

m Full 16 bit, 32 stage, transversal filter m 36 bit internal precision
m Block floating point support m Complex number support

m Easy to control from most ordinary and DSP microprocessors

m Data throughput to 10 MHz m Power dissipation 1.5 Watts

m Fully static CMOS implementation m 84 pin Ceramic PGA
and Cerquad Packages m MIL-STD-883C processing available

ARY DSP BIT
(O MICROS SLICE

IMS AI00 100 x IMS AI00
SATE|LLITE COMMUNICATIONS
: RADAR ANID SONAR
IMAGE PROCESSING

0.1 1 10 100 1.000 10.000 100.000
MILLION MULTIPLEIECATIO NS PER SECOND

HNMOS

INMOS, P.O. Box 1600, Colorado Springs, Colorado 80935.Tel. (719) 630-4000.

T

Orange County -714-957-6018 Denver-303-368-0561 Dallas - 214-490-9522
Baltimore - 301-995-6952 Santa Clara -408-727-7771  Minneapolis - 612-932-7121
Boston - 617-229-2550 Atlanta -404-242-7444 New York — 914-897-2422

D blacie sard i it Bk N AESS T bl Rl erae ch et

lease send me information on the INMOS DSP family. My main area of interest is

Sonar Comms Radar Imaging Other (please specity! I
I EDN091588 I
I Name — _ Title . =)
l Company o _ Address ] _ I
I i ol S __Zip il _Tel . I

L s s e, e e T
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Howthefa

Our new 75ns PAL® device isfast  ure it yourself means you can get exactly

enough to prove that standard logic what you want.
shouldnit slet tpe standarﬁ anymore. If you want hto redesigﬁ someh

Its also fast enou " ————— thing, you change the
to finally let today’s nevg it i ol d TR PALgdgvice. Notgthe
microprocessors run at the | _ssms e a8 Beree | Iyeyare]
speeds for which they were | %" w0 s0 100 15 Not only is this the
designed—breathtaking. wswo o 1o 75 | fastest way to get high
Raising your standard. | .......... speed logic, its also the
_ How fast would you | R R G | most practical. One 75ns
like yogr star;)dart(:iflo%’lc? e W b oBn {DAL tdev.lcetrepéllacgsT 2

ow about faster Courters . two to six standar

than any TTL logic around? | farsicr w0 1o 135 65 | devices.
Even FAST™ or AS? Youve | Bembicr ©0 100 110 65 | Which cuts down
got it with the 75ns PAL — — onboardsize.

device. And cuts down chances for a
And the fact that you can config-  device failure.

12 EDN September 15, 1988



What to give the microprocessor
that has everything.

We suggest the first PAL device
that can keep up with it.

The75ns PAL device runs at 74 Mhz.
It can deliver the speed the new high per-
formance microprocessors need.

Processors like the 29K, the 386 and
the 68030.

This PAL device delivers 25% more
speed than any other PAL device.

We even have the fastest 22V10.

Our 15ns 22V10 runs at 50Mhz. That's
10ns faster than anyone else on the mar-
ket. And it lets you run at twice the rate
of the new 25>Mhz microprocessors.

We've been shipping 20 pin 10ns

EDN September 15, 1988

PAL devices for eighteen months. And
now you can get the new 24 pin 10ns PAL
device as well.

Theres plenty of service and sup-
port to get and keep your project moving.
And all our fast PAL devices are available
in volume when you need them. Now, for
example.

For all the facts about our fast PAL
devices, drop us a line. Or call us at
(800) 222-9323.

Because you can never be too fast.

Advanced Micro Devices 1

- - -
Monolithic Memories [}
901 Thompson Place, PO. Box 3453 Sunnyvale, CA 94088.

PAL is a registered trademark of Advanced Micro Devices, Inc. FAST is a trademark of National
Semiconductor Corporation. ©1988 Advanced Micro Devices, Inc

CIRCLE NO 111 13



Only HP can put real teeth into faster

Test development and execution
speed. We know they 're your top pri-
orities. HP BASIC,* combined with our
range of controllers and instrumenta-
tion, is the answer. Even if you're
running on MS™DOS or the UNIX™
operating system. And of course, it's all
backed by HP's measurement expertise,
and the product reliability you've come
to count on from an industry leader.

HP BASIC: Optimized
for instrument control.

It's no secret that a critical element
of automated instrument control is
fast development time. That's where
HP BASIC really shines. With power,
versatility and ease of use. We invite
you to find a better instrument control
language.

A few examples:

B Fast program development with
interactive editing, syntax checking
and the ability to search and replace
3 Sometimes called Rocky Mountain BASIC or BASIC 5.0

14

strings, or move blocks of code easily.
B Optimized for /O with advanced
constructs to simplify otherwise com-
plex tasks. Interrupts, high speed data
transfers, automatic data formatting
and branching on events can all be
handled easily Since HP BASIC was
designed for instrument control, these
capabilities are integral, not tacked on
as an afterthought.

B Structured programming lets you
make your program modular with
independent subprograms which

can be re-used in other applications.
Constructs like CASE statements,
[F-THEN-ELSE, WHILE, REPEAT-
UNTIL and LOQP are useful for rapid
program development and invaluable
for program maintenance.

B Powerful computation lets you take
advantage of a full range of matrix
manipulations such as multiplica-
tion, inversion and scalar operations.
HP's complex number implementa-

tion allows for powerful arithmetic
operations.

B Graphic capabilities are simple to
program, yet powerful. One program
statement can draw axes or grids, a
second will plot your data, a third will
label your plot and a fourth will provide
a permanent copy.

HP Controllers: The right
horsepower for the job.

Hewlett-Packard provides a wide
range of instrument controllers and
operating systems to meet your per-
formance needs, allowing you to
choose the most cost effective control-
ler for your job.

Just look:

B Personal computers; the HP BASIC
Language Processor allows you to use
HP BASIC on the world's most preva-
lent operating system, MS DOS. It's
available for the HP VECTRA or the
IBM PC-AT.

EDN September 15, 1988



test development.

B Dedicated controllers up to 4 MIPS, Trim more time:

HP's Series 300 controllers provide a ;

dedicated, high performance system Deal with the pros.

for maximum IO throughput. Our sales, service and support

® HP-UX workstations. HP BASIC will team can get your test up and running
also be available for use in the Series when time is of the essence. With over

500 instruments,
HP is the recog-
nized industry
leader in test and
measurement.

Call HP for
| a free video.

== LT 1-800-752-0900,

G CONTROLLIR Dept 215R
300 HP-UX environment. Our imple- Ask for our free videotape
mentation combines the ease-of-use on HP BASIC or a brochure on HP
and performance of HP BASIC with instrument controllers. Learn how
the full networking, multitasking and Hewlett-Packard can help you cut test
windowing capabilities of the UNIX development time significantly.
operating system.

No matter the controller demand,
HP makes it in the optimum package. © 1988 Hewlett-Packard Co. EI 16814/EDN
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LM6161/LM6261/LM6361
High Speed Operational Amplifier

General Description Features
The LM6161 family of high-speed amplifiers exhibits an ex- = High slew rate
= High unity gain freq

cellent speed-power product in delivering 300 V/us and
50 MHz unity gain stability with only 5 mA of supply current.
Further power savings and application convenience are  m Fast settling
possible by taking advantage of the wide dynamic range In  m Low ditferential gain
operating supply voltage which extends all the way down to - Low differential phase
SN, = Wide supply range
These amplifiers are built with National's new VIPT™ (Vert- g Stable with unlimited capacitive
cally Integrated PNP) process which provides fast PNP ran- o o)) behaved; easy 10 apph
sistors that are true complements to the already fast NPN
devices. This advanced junction-isolated process delivers
high speed performance without the need for complex and
f"“ expensive dielectric isolation

= Low supply current

Typical AC Characteristics

Step Response; Av

160K

_TREQUENCY 1 pz




Everything you need

to design-in high-speed op amps.
For the price of a stamp.

OUR NEW VIP™
OP AMPS MAKE DESIGNING
EASIER

Built with National’s exclusive
vertically integrated PNP (VIP)
process, these new amplifiers
couldn’t be easier to design with —

. even for the novice.

You can use them to develop
new designs never before practical.
Or to enhance old designs for very
little cost — in dollars, power, or
real estate.

And we'll send you everything
you need to get started — including

a free sample. So you can see for

yourself just how easy it is.

HIGHER SPEEDS, LESS POWER

These new op amps feature
slew rates of 300 V/us and gain-
bandwidth products up to 750 MHz.

And they do so without complex,
expensive, and power-hungry
dielectric isolation techniques.

© 1988 National Semiconductor Corporation

VIP op amps require no more
power than traditional op amps.You
can even use the same type of
circuit-building techniques — with
very little supply bypassing.

Because of their unique low
power dissipation, you can easily
fit them into predominantly digital
systems without special analog
power supplies.

Our exclusive VIP process and
device layout give them excellent
stability. They’ll drive a 330 pF
capacitive load — or any other
size —with no oscillation.

The LM6361 is unity gain stable,
the LM6364 stable for gains above 5,
and the LM6365 for gains above
25.We also offer two VIP buffers.

LOWER COST

Not only are VIP op amps easier to
design with than comparable de-
vices but they cost less than a fourth
as much.They are not made with
expensive processes. Nor are they
packaged in expensive packages.

Instead of TO-3s, they are pack-
aged in ordinary 8-pin mini-DIP
or surface-mount packaging.

They're ideal for video output
stages, data communication sys-
tems, graphics systems, local area
networks, and sample-and-hold
circuits.

MORE CHOICES

In addition to VIP, National offers
no less than four other major op
amp processes — bipolar, BI-FET;
CMOS, and hybrid. And each
category contains many variations
and subprocesses, so that you
can choose the optimum building
blocks for your application.

SEND FOR YOUR
FREE SAMPLE KIT TODAY

All you have to do to get your free
VIP sample kit is to return the cou-
pon below: Or—ifyou don’t have
the price ofa stamp — simply give us
a call, toll-free, at (800) 252-4488,
Xt 732

/A National
Semiconductor

CIRCLE NO 113

Please send me my free VIP sample kit with comprebensive data.

Name Title
Company Phone
Address
City State Zip
ADTLO3 FK12000 EDN EDN091588
Mail to National Semiconductor Corporation, Inquiry Processing Center,
P O. Box 6458, Torrance, CA 90504-9953.
ptember 15, 1988 17




Signal processing, when you come right down to
it, is multiplication, addition, subtraction and stor-
age. Doesn't sound very exciting.

But put together a set of building blocks that do
those simple operations with almost unimaginable
digital speed and precision. Then add A/D con-
verters that bring in information from the world
around you. Plus D/A converters that restore the
digitally processed signals to a form your senses
can understand.

And you've built a signal processing system that
will enable you to do things that couldn't be done
before, see things that couldn't be seen before and
understand things that could never be understood
before.

That's exciting. And we can help make it happen.

Complete systems solutions.
Our approach to signal processing is simple.
18

The Rosetta Stone, discovered in 1799,

o was the key to deciphering the hiero-

glyphics that had been incom-
prehensible for centuries.

We've taken our unparalleled experience in data
conversion and added to it a set of signal
processing chips that perform operations that used
to require entire circuit boards.

Here's a sample of what they can do for you:

ISP 9110 12-Bit Microprogram Sequencer: expanded
33 word stack, 50 ns minimum cycle time.

ISP 9119 FIFO RAM Controller: uses standard
RAMs to build FIFOs up to 64K deep, 15 MHz
operation.

ISP 9128 FIR Filter Controller: implements 16-bit
filters to 128 Taps, 128 Tap sampling rate of
100kHz.

ISP 9210 16x16 Multiplier Accumulator: innovative
high-speed architecture (65 ns commercial, 75 ns
military), low-power operation.

ISP 9216 16x16 Multiplier: low-power, industry-
standard compatible to AM29516 and MPY016.

ISP 9520/21 Pipeline Register: high-speed access,

EDN September 15, 1988



Our DSP building blocks, combined
with our data conversion know-how, will.
help you design systems that depict real ;
more clearly than ever before possib

output selectable from any register.

With devices like these, we can give you a total
integrated signal processing solution. Plus the
added benefits of single-vendor support and pack-
age pricing.

Position yourself for the future.

Signal processing is changing every day.

That's why you need more than a signal proces-
sing supplier who has a few good parts.

You need a long-term partner who has a commit-
ment to signal processing, and the resources in
every area that signal processing calls upon.

For example, the chips of tomorrow will very
likely combine signal processing, data conversion
and high-speed logic. When you work with us,
you'll get our Intersil expertise in processing and
conversion. Plus our RCA Advanced CMOS Logic
capabilities. Plus the more than 20 years of GE

EDN September 15, 1988

experience in radar, sonar, medical imaging and
other demanding DSP applications.

If worries about complexity and cost have
deterred you from taking the exciting step into
digital signal processing, call us. Together, we'll
step into the future.

For more information, contact your local GE
Solid State sales office or distributor. Or call toll-
free, 800-443-7364, extension 30.

In Europe, call: Brussels, (02)246-21-11; Paris, (1) 39-46-57-99; London, (276)

68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500
General Electric Company, U.S.A
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‘ Alot of
-+ performance
'@ took just a
% little extra

- common
sense.

‘ caching.
o get the data in and out, we provide
connectors. Intel’s board has one. ,

To get it to memory, our board supports DMA.
Intel’s doesn’t.

Our board lets you use both Weitek WTL 1167 and
80387 floating point co-processors. Intel makes you
choose between them.

Like all our Multibus SBCs, the CD21/8386 is fully
hardware and software compatible with corresponding
Intel boards . . . in this case with the SBC 386/3X
series. But our board is not just loaded with features,
it’s got the right features to capitalize fully on the
80386’s extra power and wide data path in any
application. That’s common sense design.

And Central Data backs it up by our industry-
leading performance in the areas of manufacturing
standards, user support, and on-time delivery.

Give Mike Heins, SBC product manager, a call
today and he’ll be happy to tell you all about it.

1602 Newton Drive, Champaign, IL 61821-1098

1-800-482-0315
(In lllinois 217-359-8010) FAX 217-359-6904

*Multibus is a trademark of Intel Corporation.

VISIT US AT BUSCON EAST BOOTH #226

CIRCLE NO 115 EDN September 15, 1988



NEWS BREAKS

EDITED BY JOANNE CLAY

GATE-ARRAY MACROCELLS SUPPORT SERIAL-SCAN TEST TECHNIQUES

Macrocell libraries for a pair of CMOS gate arrays from Honeywell Inc’s Solid State
Electronics Div (Colorado Springs, CO, (719) 540-3539) allow you to build a variety
of serial-scan test features into your ASIC design. Macrocells for the company’s
radiation-hardened, 15,000-gate HCT15000 support serial-scan test techniques and
implement a bus controller for the VHSIC (very high-speed IC) Phase 2 serial T&M
(test and measurement) bus. In addition to supporting serial-scan testing and the
VHSIC T&M bus, the macrocell library for the company’s 20,000-gate HCR0000 also
provides I/O boundary cells that support the JTAG (Joint Test Action Group) bound-
ary-scan scheme.

The company developed both gate arrays for military and aerospace applications.
Adders implemented with either product compute a 16-bit result in 7 nsec and a
3R2-bit result in 11 nsec. NRE charges for the HCT15000 and HCR0000 range from
$50,000 to $70,000 and $50,000 to $90,000, respectively. Parts cost $350 to $550
(1000) for HCT15000-based designs and $400 to $600 (1000) for HCR0000-based de-
signs, depending on the amount of ac testing needed and the required screening
level.—Steven H Leibson

DIGITIZER RESOLVES 500-MHz, SINGLE-SHOT TRANSIENTS TO 11 BITS
LeCroy Corp (Chestnut Ridge, NY, (914) 425-2000) has announced a waveform
digitizer that provides 11-bit resolution and a 500-MHz bandwidth when capturing
single-shot transients. It samples at a maximum rate of 1.35G samples/sec, and, when
digitizing repetitive signals, provides 14-bit resolution. LeCroy claims that the single-
shot resolution exceeds by a factor of more than two the single-shot resolution of
the best 1-GHz-sampling digitizer available until now. The 6880B digitizer and 6010
controller are modules that plug into several of the vendor’s instrumentation main-
frames. They make it simple to configure multichannel waveform-acquisition sys-
tems. The CR100, a single-channel system for benchtop use, includes PC-based oscillo-
scope-emulation software and sells for $20,450.—Dan Strassberg

MACINTOSH II ADD-IN CARD AND SOFTWARE PERFORM DSP

Spectral Innovations (Sunnyvale, CA, (408) 734-1314) has developed an add-in
card and a set of software tools that convert the Macintosh II to an interactive DSP
workstation. The MacDSP package includes a board based on the AT&T DSP32 P and
menu-driven DSP software that can perform FFTs, FIR and IIR filtering, spectral
averaging, and many other signal-processing functions. You control the software
package via the standard mouse-driven Macintosh user interface. You can apply the
signal-processing capabilities to real-time incoming data, data stored in memory, or
data stored on disk. To perform analysis of real incoming data, you must add a $486
data-acquisition card to the MacDSP. The 16-bit card operates at 15 kHz. Currently,
the company offers the MacDSP in speed grades of 8M and 12.5M flops; the products
cost $2249 and $_2745, respectively. Around year’s end you can expect a R5M-flops
version.—Maury Wright

FLOPPY-DISK-CONTROLLER IC REPLACES A BOARD FULL OF CHIPS

The DP8473 floppy-disk-controller chip incorporates an analog data separator,
write-precompensation and PLL circuitry, 40-mA disk-interface drivers, and 12-mA
bus-interface buffers that allow the device to link as many as four floppy-disk drives
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NEWS BREAKS

to an IBM PC, PC/AT, or PS/R bus with the addition of just an address decoder, a
crystal, and a handful of passive components. The $16 (1000) IC from National
Semiconductor Corp (Santa Clara, CA; contact Carl Ching at (408) 721-4960) accommo-
dates disk-drive data rates of 250k to 1M bps and disk drives with as many as 4000
tracks/surface. The device retains software compatibility with the NEC pPD765A
floppy-disk controller, which is generally incorporated in IBM-PC-compatible de-
signs.—Steven H Leibson

COLOR-PALETTE CHIP ADDS CURSOR GENERATION AND INTEGER ZOOM
The Bt459 triple 8-bit RAMDAC from Brooktree Corp (San Diego, CA, (619) 452-7580)
integrates additional features such as cursor generation, but maintains com-
patibility with the industry-standard Bt458 IC. The palette chip features 135-MHz
pipelined operation. You can also specify the chip in 80- and 110-MHz speed ranges.
A 2-plane dedicated palette allows the chip’s integrated cursor facility to generate
a 3-color cursor. The chip can perform a 1 X to 16 X integer zoom. In addition, the
IC features on-chip diagnostics that include a checksum test to verify the operation
of the color-palette RAM and the frame-buffer RAM, and on-chip comparators to test
the DAC outputs. In 100-piece quantities, the chip costs $251 (135 MHz), $230 (110
MHz), and $200 (80 MHz).—Maury Wright

GRAPHICS PROCESSOR SHEDS COST, GAINS KERNEL AND C COMPILER

At the same time that it dropped the price of its DP8500 raster graphics processor
by 6% to $70 (10,000), National Semiconductor Corp (Santa Clara, CA; contact John
Blair at (408) 7R21-4425) released a graphics software kernel and C compiler for the
chip. In addition, the company chopped the prices of other devices in its 16-device,
advanced-graphics chip set (AGCS)—it cut the price of the DP8511 BitBlt processing
unit by 50% to $3.50 (80,000)—which dropped the price of AGCS silicon for an 8-plane
color-graphics controller to $98 (10,000).

The kernel implements a real-time, multitasking interface and provides support
for implementing high-level graphics standards such as the Graphical Kernel System
(GKS) and the Computer Graphics Interface (CGI). The kernel functions include queue
management for intertask communication, vector drawing, bit-mapped and stroked
font generation, polygon fill, and CGI BitBlt. Source code for the kernel costs $8500.
The C compiler accepts source programs written in either the ANSI-compatible or
Kernighan & Ritchie dialects, and it emits assembler source code. To produce run-
nable code, therefore, you’ll need the company’s macroassembler, which is included
in its $700 software-development kit. The C compiler costs $1000 for MS-DOS-based
systems and $5000 for selected Unix environments.—Steven H Leibson

CORRELATOR CHIP OPERATES AT 50 MHz

You can search for a 64-bit pattern in a serial data stream as fast as 50 MHz by
using the L10CR3 correlator chip from Logic Devices (Sunnyvale, CA, (408) 720-8630).
This device allows you to independently clock data, reference pattern, and mask
registers, and it provides you with a 7-bit count of the matches. An on-chip compara-
tor tells you when a match threshold is reached. You can cascade these devices to
any word length you need. The chip uses 125 mW; the 50-MHz version costs $34.60
(1000).—Richard A Quinnell
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Why our high performance
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NEWS BREAKS: INTERNATIONAL

CPU CARD ADDS LOW-COST I/O CHANNEL TO VME BUS SYSTEMS

By adding a daughter-board STE Bus interface to IO Inc’s 680R0-based V68/32 CPU
card, Arcom Control Systems Ltd (Cambridge, UK, TLX 940164R24) can provide you
with an intelligent, low-cost I/O subsystem for VME Bus computers. In comparison
with using VME Bus I/O cards, Arcom estimates, using the STE Bus as an I/O subsys-
tem can cut I/O cost by as much as 50%. Alternatively, you can use the CPU and
daughter-board combination (which Arcom sells as the VSC0OR0 for £1380) to add
32-bit processing power to STE Bus systems. The CPU card’s 68020 pwP can access the
1M byte of STE Bus memory space, and 4k bytes of STE Bus I/O space, via the STE
Bus interface on its PR connector. An STE Bus arbiter on the daughter board lets
you install additional bus masters on the STE Bus, and a 16k-byte dual-port window
in the CPU card’s onboard RAM allows mailbox-type communication between these
STE Bus masters and the 68020 pP. The CPU card includes as much as 4M bytes of
onboard RAM, two serial I/O channels, a 16-bit counter/timer, and a full 32-bit VME
Bus interface. The board runs the 0S-9/68k operating system, for which Arcom can
provide software drivers for its range of STE Bus I/O cards.—Peter Harold

PORTABLE DIGITAL STORAGE OSCILLOSCOPE COSTS UNDER £1800

The Model 400 2-channel digital storage oscilloscope from Gould Electronics’ In-
strument Systems Div (Ilford, UK, TLX 263785) has a sample rate of 100M samples/sec
for single-shot waveforms and uses random time sampling to achieve an equivalent
sampling rate of 500M samples/sec for repetitive waveforms. The inputs are digitized
to 8-bit resolution. Selling for £1795, the oscilloscope features pre- and posttrigger
trace capture, trigger delays of as much as 5000 sec, on-screen trace-measurement
cursors, nonvolatile storage for multiple traces, and an auto-set facility that you
can use to select appropriate timebase and amplitude resolutions. The instrument
weighs 5.5 kg and operates from 45- to 400-Hz ac line supplies or from a 12 to 30V
dc supply. An RS-4R3 interface allows you to send trace information to a digital
plotter or computer. For unattended operation, you can program the oscilloscope
to send out only traces that are of significant interest. The Model 400 will be avail-
able in the US during the first quarter of 1989.—Peter Harold

16k X 4-BIT STATIC RAMS INCORPORATE ADDRESS AND DATA LATCHES
The TR9C1640 and TR9C1643 are 16k X 4-bit static RAMs from Triad Semiconductors
(Eygelshoven, The Netherlands, (31) 45-467878; in the US: Colorado Springs, CO, (719)
5R8-8574) whose on-chip address and data latches permit you to implement a pipelined
memory subsystem without additional circuitry. The address latches free up a sys-
tem’s address bus early in any transfer cycle, and the transparent data latches extend
the data-valid duration of a memory-read cycle. Thus, the RAMS can retrieve new
data while a processor is still reading the data placed in the latches by the previous
cycle. The chips differ only by the output-enable input on the 4-pin TR9C1643. The
TR9C1640 comes in a 22-pin DIP. The company offers both RAMSs in 25-, 35-, and
45-nsec versions for $9.75, $12.75, and $15.75 (1000), respectively.—Steven H Leibson
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WANT TOTALK SCSI?
CALL CIPRICO AT
1-800-SCSI-NOW.

Why talk SCSI with Ciprico? To start
with, we're the only vendor with a complete line
of high-performance SCSI host bus adapters
for Multibus® I, VMEbus, and Multibus II. Each
board was designed to optimize performance
with its system bus. And consider our experience.
Ciprico has over 50,000 boards installed world-
wide. Our design expertise provides you with the
highest possible performance at the lowest
possible price.

But that’s not all. Ciprico has
respondability. We have the largest staff of
customer support engineers in the industry to
help you resolve any integration problems. Plus
software drivers for all major operating systems.

Our SCSI adapters are all based on
an 80186 microprocessor, providing a command
queuing, pass-through SCSI command soft-
ware interface. Each board supports SCSI
disconnect/reconnect and asynchronous and
synchronous transfer rates of 2MB/s and 5MB/s
respectively. And a floppy port is optional
for cost effective system design.

So if you're currently designing a system
based on Multibus I, VMEbus, or Multibus II, RIMFIRE 3510

give us a call to talk SCSI. SCSI Adapter for &}
VMEbus . X

A1

C 2955 Xenium Lane
Plymouth, MN 55441
CIPRICO LISTENS. AND RESPONDS.
RIMFIRE 1500 RIMFIRE 2500
SCSI Adapter for SCSI Adapter for
Multibus® I Multibus® II

Multibus is a registered trademark of Intel Corporation.
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rugged plug-in

amplifiers

0.5 to 1000MHZz 1o $13%2....

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits' new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same

pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

Prices start at only $13.95, including screening, thermal shock -55°C to +100°C,
fine and gross leak, and burn-in for 96 hours at 100°C under normal operating
voltage and current.

Internally the MAN ampilifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and get up to 28dB gain with +9dBm output.

The new MAN-amplifier series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR  PRICE
(MHz) daB OUT/PWRT dB 12V, $ ea
MODEL f_tofy min flatnesstt dBm (typ) mA (5-24)
MAN-1 0.5-500 28 10 8 45 60 1395
MAN-2 0.5-1000 19 1.5 7 6.0 85 1595
MAN-1LN  0.5-500 28 1.0 8 28 60 15.95
OMAN-1HLN 10-500 10 08 15 37 70 15.95
t+Midband 101, tof,, ,+0.5dB 11dB Gain Compression OCase Height 0.3 In
Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max

finding new ways ...
setting higher standards

[JMini-Circuits

A Dwvision of Scientific Components Corporation

P.O. 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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fough
attenuators

S$1A495

one-piece design defies rough handling from]

(1-49)
e Each unit undergoes high-impact shock test *Freq ‘Arten Tol. | Atten. Change, (Typ.)
« Unexcelled temperature stability, 002 dB/°C (MHz) (Typ) __over Freq. Range e
e 2W max. input power (SMA is 05W) Y. gl DCdlé)OO 100%—&300 ‘ DC-1C10§) MHz 1000—1520 MHz
e BNC,SMA and N models (TNC, consult factory) *DC-1000 MHz (all 75 ohm or 30 dB models) DC-500 MHz (all 40 dB models)
e Immediate delivery, one-year guarantee

50 ohms, dB values,

1,2,3,4,5,6,7,8,9, 10,12, 15, 20, 30, and 40

e« 75 ohms dB values, 3, 6, 10, 15, 20 BNC only
e Price (1-49 qty.)

CAT (BNC) $1495 SAT (SMA) $17.95

NAT (N) $19.95

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

EDN September 15, 1988

Model Availability
SAT (SMA)

Model no. = a series suffix and dash number of attenuation
Example: CAT-3 is CAT series, 3 dB attenuation

CAT (BNC) NAT (N)

Precision 50 ohm terminations only $7.95 (1-24)
DC to 2 GHz, 0.25W power rating, VSWR less than 1.1
BNC (model BTRM-50), TNC (consult factory)

SMA (model STRM-50), N (model NTRM-50)

C92REV.D

CIRCLE NO 118
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VME LEADERSHIP VIEWPOINT #4

“Some people
at Motorola
are always looking

for trouble”

J.“Pat” Lamer
Manager, Customer Relations and
Special Systems Administration




The typical VME manufacturer—like anybody to do this, including written surveys, telephone inter-
else—doesn't like to hear complaints. I suppose thats why ~ views, direct monitoring at a number of customer sites,
people are often amazed at how much effort Motorola  and impromptu field audits. Then we feed back the
puts into getting feedback—good, bad or indifferent—on  results to every level of Motorola management.

how we're doing. g
& Technical support has the answers.
Responsiveness starts with listening. As systems get more complex, customers tell us
At Motorola, we go out of our way to find out it’s essential to have technical backup teams for trouble-

exactly how our customers feel about our product quality, shooting on the spot. That’s why we have Field Appli-

service and support. We  cations Engineers available at over 100 Motorola sales
use numerous  offices worldwide. Both before and after the sale, they
techniques  get the answers customers need on everything from con-
figuring a system to finding the right software package.
And with our worldwide Industrial Distribution Network,
we help OEMs meet time-to-market pressures through
local sales, inventory and development support.

Service continues in the field.

Once a product s installed, we continue to support
it through our Field Service division. With over 800
employees in hundreds of cities nationwide, FSD helps
our customers find the level of service that’s right for
them—from simple parts repair and exchange to full on-
site maintenance.

Building OEM systems today takes more
teamwork. And let’s face it, Motorola has all the depth
required with more high-quality products, more sales
and technical support, more application development
tools, and more comprehensive field service. That's
what being the leader means.

MOTOROLA Microcomputer Division

Approaching our technology from your point of view.

CIRCLE NO 119

"“&E’"‘_"‘""“‘ e ... For reprints of this series, call

' ©. 1-800-556-1234, Ext.230; in

California, 1-800-441-2345,

Ext. 230. Or write:
Motorola Microcomputer
Division, 2900 South
Diablo Way, Tempe,

AZ 85282.



Get your
off to a run

© 1988 Force Computers, Inc
Running Start and VME are trademarks of Force Computers, Inc. UNIX is a trademark of AT&T. VxWorks is a trademark of Wind River Systems, Inc. pSOS is a trademark of Software Component Group, Inc
VRTX32 is a tra ark ly Systems, Inc. ITIVE is a trademark of JMI Software Consultants, Inc
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VME project

ning s

Introducing
Running Start from
Force Computers.

It's a package deal.
The deal: Now you can integrate
your VME hardware and software in a
fraction of the time it used to take.
And start writing application o
software months ahead
of your competition.

The package: > |
Running Start, q’ r s
the first 7

integrated software

development package for VME. And the )

perfect complement to our VME/PLUS™
line of high performance products.

Running Start comes complete with
board I/O drivers, diagnostic and test
code and complete documentation.
More importantly, you also get a
consistent programming interface
across the Force VME line.

With Running Start you can integrate
your target system with our VMEPROM
software, a real-time, multi-tasking

kernel resident in EPROM. It makes
’ your user programs completely
compatible with other Force VME
boards. Best of all, with VMEPROM,
there’s no license and no extra charge.

With Running Start and your favorite
development environment, such as PCs
or UNIX workstations, you
4 can quickly develop your
v i apphcatlons with VMEPROM
and third-party software,
including VxWorks, pSOS,
VRTX32 and C EXECUTIVE.
Thanks to all these
options, it’s unlikely
you'll ever again
be bogged down
: with integration
problems. But if you
are, there’s a whole team of Force
engineers waiting to help. -
So put your project
on the fast track. Call
1(800)BEST-VME and find
out more about VME/PLUS
and Running Start. And don't ;
forget to ask for our Running Start
data sheet and 1988 data book.

RXCE

VME at its best.

FORCE COMPUTERS, INC.
3165 Winchester Blvd.
Campbell, CA 95008-6557
Telephone (408) 370-6300
Telefax (408) 374-1146

FORCE COMPUTERS, GmbH
Daimlerstrasse 9

D-8012 Ottobrunn

Telefon (089) 60091-0

Telex 524190 forc-d

Telefax (089) 6 097793
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Gode and debug

MICIo:

controllers in C without
ever leaving your PC

Now you can run, debug, and test Archimedes
Microcontroller C code right on your PC, and you
don't even need any prototype hardware. Combined
with Archimedes C, SInCASE allows you to speed
up software development. You can test-run your
¢ software ideas before you even commit to a micro-
;1% controller design. Its like having a microcontroller
£ Duilt into your PC.

5 O You'll have every traditional debugging tool at
3 your fingertips, including trace, step and break-
points. So you can fully debug microcontroller code
at the C source level. Of course, you can use
SImCASE to debug at the Assembly level too,

if necessary.

Speed up software development on all of
today’s most popular microcontrollers.
Archimedes Microcontroller C and SimCASE are
available for a wide variety of microcontrollers,
including: Motorolas 6801 and 68HC11, Intel’s 8051
and 8096/196, Zilog’s Z80/Z180, Hitachi’s 6301
and 64180.

32
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Simulate and test your designs without
hardware. At the heart of SimCASE is the Micro-
controller Simulator Engine. Use it to simulate every
part of your chip on your PC. Then use the various
modules to control and analyze your simulation.

With the Input Stimulus Generator you can
simulate real-time I/0 intensive applications right
on your PC.

Then use the Performance Analysis Tool to get
the execution time of every block and line of code
and identify any performance bottlenecks in your
design. You can run this assessment for worst-case
scenarios, including hardware tolerances.

All before you even
commit to hardware.

Get your free demo
diskette and see
SimCASE in action.
Get a taste of the full
speed and power of
Archimedes C and Sim-
CASE. Order your free
demo diskette and product guide today by calling
1-800-338-1453. In California call 415-567-4010.

Archimedes Microcontroller C and SimCASE.
They set the standard by giving you fast, fully-
featured C compiling, C-source level debugging
and simulation of real-time microcontroller designs.

Archimedes Software Inc.
2159 Union Street
San Francisco, CA 94123
415-567-4010
™ 800-338-1453

Archimedes, Archimedes C, Microcontroller C, and
A R c HIMED E s SimCASE are trademarks of Archimedes Software, Inc.
SOFTWARE
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SIGNALS & NOISE

Designers shouldn’t ignore
any device parameters

I am in perfect agreement with
Robert Pease’s response (Signals &
Noise, EDN, May 26, 1988, pg 36)
to Keats Pullen’s comments on lost
technology (Signals & Noise, EDN,
March 17, 1988, pg 34). Specifically,
any attempt to categorize all types
of devices (tubes, FETSs, and bipo-
lar transistors) as having transcon-
ductance gains (gy,) that are direct
functions of qI/kT is misleading. As
far as I know, only bipolar devices
fulfill the relationship, and they do
so over many decades of operating
emitter current.

IC designs using bipolar transis-
tors need to take into account sev-
eral low-frequency parameters,
such as current gain, output imped-
ance (controlled by the Early ef-
fect), operating currents, and in-
trinsic bulk impedances in base,
emitter, and collector regions. Gy,
is one parameter that is not usually
specified because it’'s generally so
close to theoretical (gy,=qle/kT)
that it can be taken for granted.
Only at very low or very high cur-
rents does gy, deviate significantly
from this ideal value.

You can design low-distortion bi-
polar amplifiers either by employ-
ing large amounts of feedback or
by using gy, linearization techniques
with less overall feedback. The in-
herent exponential current/voltage
characteristics of bipolar devices
have in fact also been used to ad-
vantage in linearized current ampli-
fiers, AGC circuits, logamps, and
various multipliers, mixers, etc.
The accuracy and inherent function-
ality of these types of circuits rely
on the fact that the bipolar-transis-
tor g, is nearly ideally proportional
to I (that is, it’s nonlinear). When
you analyze the transconductance
gain of an ideal bipolar differential
amplifier, you can easily see that
the g falls to approximately one
half its peak value when driven with
a differential signal of =2kT/q
(~ =52 mV). An ideal linear ampli-

EDN September 15, 1988

fier could be categorized as one in
which the transconductance gain is
constant over as wide a signal range
as possible (say, several volts). One
such method has been devised as a
result of extensive simulation veri-
fication with the Analog Workbench
simulation tool. It takes the form
of a complementary quad configura-
tion that can be implemented with
any complementary process (the
patent is pending).

In sum, let linear designers unite
in their determination to use all
relevant device parameters in find-
ing better ways to design linear cir-
cuits. Ignoring any parameter, be
it beta or gp, is like putting one’s
head in the sand and hoping the
problem will go away.

Derek Bray

Director of Design Services
Analog Design Tools Inc
Sunnyvale, CA

Treat design parameters
in order of importance

I was pleased to find Bob Pease’s
letter in response to my letter in
EDN’s March 17 issue, and I must
comment on some of his statements.
It appears he does not fully under-
stand what the situation really is
for the engineer attempting to de-
sign with discrete devices. I first
had to solve that problem with
tubes, and then with various kinds
of relatively linear active devices.
The issue boils down to these
facts:
® Phase stability requires con-
trolled voltage gain.
® Voltage gain depends on gp,,
not beta.
® The value of gy, is a function
of output current with all of
our currently available active
devices, but can require ad-

justment for transconduc-
Text continued on pg 47

©1988 Intel Corporation

INTEL
EMBEDDED CONTROLLERS
GIVE INDUSTRYA HAND.

Now you can give a robot arm the precision that comes with 4.3
megawhetstones performance on a single chip. With a member
of Intel’s 80960 family. Just call 800-548-4725 (Lit. Dept. 437).
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How 1o Wring
Workstation-Level
Designs
Out Of Your PC.

P-CAD’s new Master Designer turns an ordinary PC into a full-fledged PCB workstation.

When you need to wring every drop of performance out For forward annotation of logic changes and “history
of your next PCB design, you need Master Designer™ independent” back annotation, Master Designer also has
software. an ECO processing option.

Master Designer provides all the horsepower you'd
expect only from workstations priced from $50K
up to as much as $200K. /

With Master Designer you can tackle the really &
big jobs. Board designs with 500 EICs, 32,000 ~
pins and 2,500 nets are just the beginning.

& T s
/ d
P-CAD’s Master Designer routes multiple ¢ E:“gmgw

layers simultaneously cutting the number 1290 Parkmoor Ave., San Jose, CA 95126 USA

ggv;ﬁ‘gu%ﬁ‘ivﬁggﬁdj:g‘:zggf LTI 4 Telex: 371-7199 FAX: 408-279-3752

and higher completion rates (up to 100%). < NUMBER OF USERS ——> 800-628-8748 CA  800-523-5207 U.S.

If you're interested in wringing every penny out of
your PCB design station instead of wringing your
hands, ring P-CAD. Let P-CAD show you how
to turn a PC into a high-powered workstation.

WORK-
STATIONS

B
5
«©

MASTER
DESIGNER

P-CAD is a registered trademark and Master Designer is a trademark of Personal CAD Systems, Inc.
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CMOS

Programmable
Logic in

Volume

everybody's

reach.

We Introduce an Exceptionally Reliable New EEPROM in CMOS
Blazing Speed from a DRAM Controller L1400 MOSFETs Superb in Ruggedness.
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CMOS PROGRAMMABLE LOGIC

INTRODUCING CPL™

D

Key:

—— 8 Outputs Switching,
each output loaded with 50pF
= == 8 Outputs switching, no load

Standard
PAL20

Half-Power
PAL20

Ie (MA)

CPL20L

Frequency (MHz)

CPL reduces power
dissipation up to 70% compared
to bipolar PALs.

dIfsu

ng Moves

Harnessing our manufacturing strength, we become
the first to produce this demanding technology in volume.

Since the beginning, Samsung Semi-
conductor has been known for its
manufacturing expertise.
Samsung’s commitment to CMOS
technology is also long-standing.
Today, our new CPL (CMOS

pact systems more feasible than ever.
What will CPL do for you as a
designer?
It will let you cut your power con-
sumption 70% by directly replacing
the bipolar PALs in your existing

Programmable
Logic) product
line draws on
both of those
strengths.

It is a product
line at the cutting
edge of technol-
ogy, and we are
uniquely posi-
tioned to manu-
facture it-and
manufacture it
in volume.

design. With no
new development
tools. And with
no redesign.
Innew designs,
you’ll have a
head start on re-
ducing power
consumption.
And there’s
another critical
advantage. Un-
like bipolar PALs,

What the introduction of CPL
means is that, for the first time,
there is a viable low-power alterna-
tive to bipolar PALs”

It’s viable both because we are
offering CPL in volume. And because
we're making it affordable-compar-
able in cost to bipolar parts.

In short, we’re taking CMOS Pro-
grammable Logic, once and for all,
out of its high-priced niche. To make
low power a reality. And make com-

Samsung’s UV-
erasable CPL devices are reprogram-
mable. Which means that we're in a
position to ship 100% tested parts.
We subject every CPL device, in fact,
to programming, AC, and functional
testing.

CPL-low in power, 100% tested,
and produced in volume by a manu-
facturing giant-is here to stay. Re-
quest a databook and samples today,
and get started with this winning
technology now. [jjij

The CPL Parts ﬂ
cPL 20 cPL24 mRN
CPL16L8 CPL20L10
CPLI6R4 CPL20L8 to coupon on back
CPLI6R6 CPL20R4 R bo sapestjroe

) 4 g = CPL samples and
CPL16R8 C L20R6 \ Anta book- j
CPL20R8 3 ///
Speed options: 25 nsecs, 35 nsecs. (‘ 9%
Power options (Icc max.) 45 mA, 70 mA \\Q/




1o The Forefront.

You can develop a CPL design with existing tools. Or you
can use our Starter Kit and start prototyping immediately.

Developing new, low-power designs
with Samsung CPL is easy. And to
make it that much easier, we’re offer-
ing a low-priced CPL Starter Kit.
The Starter Kit includes a software
package developed by Personal CAD

algorithms for improved optimiza-
tion; DeMorganization (helpful
when negating complex expressions);
and simulation, to help you verify
your design.

Comprehensive documentation

Systems and
based on CUPL}
the most power-
ful high-level
language for
designing pro-
grammable logic.
And it also in-
cludes samples
of Samsung
CPL20and CPL24
devices, which
are supported by
the Starter Kit.

includes a logic
“template” file
for design ease;
a fuse map and
expanded prod-
uct-term infor-
mation; a chip
diagram illus-
trating pin
assignments; and
a symbol table of
all variables. In
addition to the
CUPL software,

Since CPL devices are reprogram-
mable, this means the Starter Kit
includes everything you’ll need to
prototype and debug your design.

And you’ll be doing that in short
order. The CUPL software runs on
any IBM PC/XT/AT or compatible
system, and it lets you choose
from a variety of options for enter-
ing your design-including truth
tables; state diagrams and ASM flow
charts (for describing sequential
designs); and high-level equations.

CUPL power tools provide logic
minimization, available in three

Samsung’s CPL Starter Kit includes:
= CPL20 and CPL24 samples.

= A CPL data book.

s A manual for the CUPL software.

= A Programmable Logic User Guide
(PLUG) diskette, which lets you
browse interactively through the
workings of programmable logic.

= “My First PAL Design,” a booklet
that leads you step by step through
programmable logic design.

Atjust $220, Samsung’s CPL Starter
Kit is a bargain. Request ordering
information today and get started
designing-in low power. W

TURN

to coupon on back
page to request

information on the

CPL Starter Kit.

-




KS74AHCT Parts

Gates and Inverters

00 08 20 51
01 09 21 58
02 10 22 86
03 11 27 132
04 12 30 133
05 14 32 266

Buffers and
Line Drivers

241 367
244 368
365 465*
366 466

125
126
210
240

467
468*
540
541

Flip-Flops
173 534
174 564
175 574
273 670
374 794
377 821*
399 822*

73
74
76
78
107
109
112

823

824*
825*
826*

Latches

533 841*
563 842*
573 843*
793 844*

75*

77*
259
373

845
846

Transceivers/
Registered
Transceivers
242* 643 651
243* 645 652
245 646 658*
640 648 659*

664
665*

Counters

168 192
169 193
190 390*
191 393

160
161
162
163

590*
591*
592

593*

Decoders/Encoders

42 139 154 238
138 148 155 239

Multivibrators
121 128% 423*

Logic Level
Converters

4049 4050*

Multiplexers
158 257
251 258
253 352

151
153
157

353

164 194 299 596*
165 195 595 597
166

Arithmetic Circuits

181 518 522 684*
182* 519 679 686*
183 520* 680 688

280 521 682 689*

All parts are available
in plastic DIP. For
SOIC availability,
contact the factory.
*Available by end 0f1988.

ADVANCED CMOS LOGIC FAMILY

125 Parts

that are Exceptionally Fast and Very Available.

The entire Samsung AHCT CMOS advanced logic family is in stock, available, |
ready, and waiting to be shipped—right now. All fast, all very very cool.

@ KSTAAHCTS97N
: -

:8 KSTAAHCTES5IN

,,J""/ to coupon on back
| page to request free
\ \ AHCT family samples,

hen you look at both
speed and power, you
see that Samsung’s
AHCT family is,
simply, unsurpassed.
And unlike other
advanced logic fam-
ilies, these are parts
that are available
today, from stock.
All 157* of the
AHCT CMOS logic
: family parts are direct
\\ plug-in replacements
/| for ALS and FAST™-
parts that provide
' the most comprehen-
sive selection of stan-
dard logic functions

T T T

Power Performan

Propagation Delay/

Average power per gate

(74XXX00 NAND Gate)

Le \‘\ '\‘
1L ‘1 A
Bl
s LAfC d /»‘ ‘H
® ALse §AST | s { )
3 .
15 AS® ,[ ;
010204 1 2 @4 10 20 /

(mW)

available. Which
means that no matter
which ALS or FAST
part you're using, you
canreplaceitwithan
AHCT CMOS part-
and cut your power—
right away.

The entire family
has a successful
three-year produc-
tion history behind
it. And the parts are
competitively priced
—in fact you’ll pay no
more than you would
for ALS.

We have free
samples available

for you today. Or, as
an additional way to
learn just how good
these parts are, use
the coupon at the
back of this insert to
request information
on our AHCT tool
box. It keeps 100 of
the most popular
advanced CMOS
logic device types
at your fingertips,
whenever you need

them. .

*Of the 157 parts in the family,
125 are available from stock
today; the remaining 32 will
be available by the end of 1988.




DRAM CONTROLLER -

:g KS84C21-25CL

Our new 1- and 4-meg DRAM Controller is also a system
accelerator. It can give you

OUNS e
fiom 120118 DRAMS.

ur new
1- and
4-meg
DRAM
Con-
troller
doesso
much
for system speed
that we’ve named it
The Accelerator.

If you're a design-
er attracted to speed,
you're going to want

have to drive
up costs by using
expensive DRAMs,
and you won’t have
to go to SRAMs
either.

The Accelerator
is available in two

to design it in.

The KS84C21/22 DRAM Controller
supports interleaving, and it supports
the fastest access modes of the newest
DRAMs.

It radically reduces parts count and
engineering effort compared to PAL-
based designs and interfaces to all
major microprocessors.

But above all, it effectively increases
the speed of your memory array-
giving you performance exceeding
80ns from 120ns DRAMs¥* Which

versions. One has an externally pro-
grammable register, for prototyping
and moderate-volume applications.
The other version is the first and only
mask-programmed DRAM controller
ever developed anywhere, and it elimi-
nates still more logic parts.

To make it easier to get started with
The Accelerator, we’'ve made up a
sample kit.

Request yours today and start
designing-in speed! [jjij

Samsung’s DRAM Controller.

Part

RAMs
Supported

KS84C21-25CL 256K, 1 MB
KS84C22-25CL 256K,1MB,4 MB 84-pin PLCC

68-pin PLCC

*System dependent.

/ to coupon on back : \ _\S\Q?.(\Q)Q@&@@
[ page to request free $0‘ @o} @\0*\ s
L DRAM controller °'~ o &&’\.Y“ PR
\ sample kit and ) & Lt 0\((\@0"0\\ R
\ specifications. / @6\ qu o AP A Y
'/ © N\ ,‘\\' Q’)\q’ t’(\‘\ A 0“\ .('Q
N - # m°\ & 3° Nt of gt
S = 00 AN
o e F ¥ o*& M OIOAE
P Sy P ©




Our CMOS
64K EEPROM Is an
Entirely New Breed.

C kmzsC4s-20

Feature by feature it’s as good
or better. But besides using less power,
it also consumes less money.

hen you stack it up against the leading
T competitors, our new CMOS 64K
EEPROM is, in a word, better.

It uses less power (100 #A vs. 150 A
standby current, 30 mA vs. 50 mA active
current). It’s exceptionally fast.

And it’s available at much lower cost.

The part is available in volume
right now.

In reliability, it’s superb-far more
reliable than requirements call for.
In 1000 hours of testing in the key
areas of endurance, WHTS, HOPL,
and WHOPL-with industry-standard
testing procedures-there were zero
failures experienced.

We think what all this means is that ournew CMOS
64K EEPROM is simply the most sensible choice on
the market.

But don’t take our word for it. Request our reliability
report, data sheet, and samples today. Then compare it
for yourself. [jji}

Product Samsung 28C64 Leading Competitor’s
Specification 8K x 8 CMOS EEPROM 64K CMOS EEPROM
ISB (standby current) 100 A 150 A

ICC (active current) 30 mA 50 mA

TAA (address access time) 200 ns 200 ns

TRC (read cycle time) 200 ns 200 ns

TWC (write cycle time) 2-5 ms/byte 2-5 ms/byte

VCC 5V + 10% 5V +10%

Page mode Yes Yes

Endurance (write cycle) 10,000 10,000

Data retention 10 years 10 years

Packaging DIP, PLCC DIP, PLCC

The KM28C64/65 at a glance.
8K x 8 CMOS EEPROM = 28-pin JEDEC byte-wide memory pinout (DIP, PLCC) ®
Single 5V £ 10% Vcc supply ® Performance: 200/250ns ® Current: standby
(max) 100uA; active (max) 30mA ® 32 byte page write: 5ms ® 4-cell bridge for
enhanced reliability ® Write completion indicator: Data polling, Rdy/busy (for

KM28C65) ® Endurance 10,000 cycles ® Data retention 10 years




TURN

to coupon on back
page to request free
EEPROM samples,
reliability report
and data book

-

The Most Reliable
Battery Backed SRAMs
nt SRAMS at Al

:g KM28C64P-20

They’re EEPROMs from Samsung.

ince EEPROMs don’t require batteries to
retain data during power loss, they are,
of course, inherently more reliable than
devices that do-such as SRAMs.

Because of the relative costs, however,
it wouldn’t occur to most designers to use
an EEPROM where conventional thinking
calls for an SRAM -even withthe improve-
ment in reliability that there’d be.

But those relative costs are changing.

Today, SRAMs cost more than they once
did. And Samsung’s EEPROMs, in fact, now
compare favorably in price.

Which means that if you want reliability,
there’s every reason to start using these
EEPROMs-and making your next battery-backed
SRAMs, Samsung EEPROMs.

There are, of course, additional applications at which
we excel. Our entire EEPROM family-including our new
64K CMOS part-is also superbly suited to rugged appli-
cations such as communications, instrumentation,
robotics, and industrial control.

All Samsung EEPROMs are guaranteed to provide
endurance in excess of 10,000 write cycles and data
retention of 10 years. And they meet or surpass all other
industry standards for performance, reliability, and quality.

Most important of all, our EEPROMs are available in
large quantities from stock—so you avoid escalating lead
times as well as high prices.

EEPROM performance, reliability, and availability—all
at low cost. To start taking advantage of them, request
samples, a data sheet, and a reliability report today. .

Samsung CMOS and NMOS EEPROMs.

Part Type Organi- Speed Features Tech- Pinout Avail-
zation nology ability
KM28C64P 8K x 8 200,250 Data Polling, 32-byte CMOS 28 pin From
Page Mode, Low Power, Stock
5ms (max) write time
KM28C65P 8K x 8 200,250 Data Polling, 32-byte CMOS 28 pin From
Page Mode, Low Power, Stock

5ms (max) write time

KM2816AP 2K x 8 250,300,350 10ms (max) write time NMOS 24 pin From
Stock

KM2817AP 2K «x 8 250,300,350 Ready/Busy, 10ms (max) NMOS 28 pin From

write time Stock




TURN

to coupon on back

page to request linear
data books and

specifications.
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LINEAR DEVICES

In linear; what Samsung gives you can be stated easily.

MORE.

A DATA CONVERTER THAT DOES MORE.

Samsung’s new KSV3110 data converter is a techno-
logical feat that we're rather proud of.

On a single chip, it offers independent 8-bit flash
A/D and 10-bit D/A func-

tions. And with an operat- [ 1] s T 7
ingrange of DCto 20MHz, Al M 20MHz
it’s faster than any other | [T /- "
part available that does | e o
both. Also unique, it gives i s o =
you an auxiliary circuit, which can be e Il 5
used to do impedance matching within | i fows R

the chip.

What'’s good about having all this on one chip, of course, is that
it saves you real estate and money-and also cuts power drain. And,
at the same time, boosts system reliability.

In short, the KSV3110 doesn’t just do more. It does way more.

Samsung’s 3110 Series Combination A/D-D/A Converters.

Part Type Resolution Lil ity [ - i d
A/D D/A A/D D/A Speed Part

KSV3110N-10 8 bits 10 bits +1/2LSB +1/2LSB 20 MSPS
KSV3110N-9 8 bits 10 bits £1/2LSB *1LSB 20 MSPS

KSV3110N-8 8 bits 10 bits +1/2LSB +2LSB 20 MSPS

KSV3110N-7 8 bits 10 bits +1/2LSB +4LSB 20 MSPS
KSV3100AN-8 8 bits 10 bits +1/2LSB +2LSB 20 MSPS _ UVC3101
KSV3100AN-7 8 bits 10 bits +1/2LSB +4LSB 20 MSPS  UVC3101

VOLUME LEADERSHIP IN CONVENTIONAL A/D AND D/A....

8
s a company that does remarkable things in the
%, A that d kable th th
%w?’o 3 manufacturing arena, Samsungisin a superb position
o . . . .
% X to produce high-quality conventional data converters
"’62:,“0/0"09" "»}é o cost effectively and in volume.
;%2)9;54:4% And that’s just what we do.
%%n 09:9»;4,-& %%, Which means that if you use data converters in large
T & () i g . N o “
z%;‘%:,o% f? % A\ quantities, you 51mply won’t flnd anyone it makes
%, % 0, better sense to do business with.
o ?}e’»&& e% % 2
4@ s (éo 23
v %, O
%, 5 %
RN
=




The Samsung A/D and D/A Lines.

Part Type Resolution Linearity Conversion Industry
Speed Part
A/D D/A A/D D/A
KSV3208N 8 bits +1/2 LSB 20 MSPS M-i.' Lin“' ics
KADO0820ACN 8 bits +1/2 LSB 1.5 usec ADC0820BCN
KADO0820AIN 8 bits +1/2 LSB 1.5 usec ADCO0820BCJ
; Regulators
KADO0820BCN 8 bits +1 LSB 1.5 usec ADC0820CCN 3T Positi
ositive

KA i + £

D0820BIN 8 bfts 1LSB 1.5 usec ADC0820CCJ KA78TXXCF 3 Amp
KADO80SIN 8 bits +1/2 LSB 100 usec ADC0808CCN KA78TXXCT 3 Amp
KADO0809IN 8 bits +1LSB 100 usec ADCO0809CCN LM317T 1.5 Amp
KDA0S0OCN 8 bits +1/21LSB_ *100 nsec  DACO800LCN o i
KDA0801CN 8 bits +1LSB *100 nsec DACO0801LCN MC78LXXACZ 0:1 Amr‘,J
KDA0802CN 8 bits +1/4LSB  *100 nsec  DAC0802LCN LM723CN 0.1 Amp
KDAO0806CN 8 bits +2LSB  *150 nsec  DACO806LCN 3T Negative
KDA0807CN 8 bits +1LSB  *150 nsec  DACO0807LCN §%37397§XCT }i Amp

= mp
KDA080SCN 8 bits +1/2 LSB  *150 nsec DAC0808LCN MC79MXXCT 0.5 Amp
KS7126CN 3-1/2 digit +1/2 LSB 333 msec TSC7126 MC79LXXACZ 0.1 Amp
KS25C02 CMOS 8-bit successive approx. register DM2502 Switching
KS25C03 CMOS 8-bit successive approx. register DM2503 KA78540CN KA3524N
KS25C04 CMOS 12-bit successive approx. register DM2504 REF Voltage
*Settling Time KA431CZ (TL431CLP) KA336Z-2.5,5
KA43IN (TL431CP) KA385Z-1.2
Comparators

AND IN OP AMPS, REGULATORS, KASION (LM319N)  LM2903N

KA36IN (LM361N) LM31IN*

COMPARATORS, TIMERS, AND MORE. T

NN NN NN NN NN NSNS EEANEEEEEEEEEESENEENNNNESNENNESNEREESEENEEEEREE LM2901N LM393N/AN*

Across the entire spectrum of high-volume linear Op Amplifiers
devices, in fact, Samsung-bein facturi i
) ) g g 4 manuiacturing KA733CN (LM733CN)  LM358N/AN*
- 1 1 1 ili KA9256 (FOWER AMP) LM741CN*
leader-offers a combination of reliability and KF3siN (LFasiN) MC1456N*
competitiveness in price that has given these T MOS0
devices tremendous acceptance in the marketplace. LM324N/AN* MCa558N*
It’s amarket we’re strongly committed to,and we Telecommunication ICs
s . KA2410N T Ri
have more than 250 industry-standard ICs avail- KA24N  Tone Ringer
1 1 i KA2418N  Tone Ringer/bridge diode
able for immediate dehve,ry now. : v I ko e
If by chance you aren’t buying linear devices KA2413N  DTMF
. . KS5808N DTMF (MK5089)
from Samsung, it will make sense for you to look KS5805AN Pulse (MK50992)
into us KS5805BN Pulse (MK50993)
. KS55820N DTMF/Pulse

KT3040]  CODEC Filter
KT5116J CODEC

SOLUTIONS TAILORED T0 SPECIFIC HIGH-VOLUME NEEDS. IMSO7LN Tone Decoder (Low Power)

KS5812N  Quad UART

FOR THOSE WHO SIMPLY NEED MORE. Timers

KS555N (CMOS)* NES55CN*
KS555HN (CMOS)* NE556CN*
A particular specialty that Samsung offers in linear SALIH ILbR) Ees
il i 5 P RS-232 Interfaces
is in the area of specific, rather simple solutions E\hER, NMGI4807AN"
tailored to certain very high-volume applications. Audio ICs
We have developed devices for use in such high- LM386N 0.5 Watt Power Amp
KA220IN 1.2 Watt Power Amp
volume areas as telephones, car stereo, and KA2206 2.3WattDuaiPowerAmp
. KA22062 4.6 Watt D P A
household appliances-among many others. XA2o10l s Nt Dot Ay
1 = 1 1 KA22101 23 Watt Power Amp
If.you have a need for ahigh-volume, tallorefi linear e
device on this order, we may have the device you KA22441  FMIF & DET
’ N 21 1: . KA22495  FM Front End
need-and if we don’t, we’d like to talk about making KA2263  FM MPX
it for you. 45 other audio ICs available
Our line of simple speech synthesis chips-designed for use :::;::" e Tl
primarily in electronic toys and answering machines-is one partic- KA2ls3  NTSC Chroma & Deflection
: . KA6101  Video R.G.B.Int
ular example of the kind of low-cost solution we can offer. S e S
To learn about others, please contact us. 40 other video ICs available
Others
Our Speech Synthesizers. KA2580AN (UDN2580AN)
KA2588AN  (UDN2588AN)
KA265IN  (UCN5815AN)
-~ Encisn gt KA2615  LED/Lamp Driver
KS5901A Voice synthesizer Sound information Eﬁgglﬁi é%?){li}nﬁpb/?;:;,:;)river
(external ROM) answering machines KA2286 5 Dot LED Meter Driver
KS5902XX Voice synthesizer Toys; simple sound §2;28815 I7 ?Ot Lg% Meter Driver
g ; 1 nfrared Amp
(internal ROM) generation KA8301 Mator Deleeric
KS5911 Voice recording and reproducing Talk-back KS5803AN Infrared Transmitter
(talking back type) answering machines MC336IN FM IF Amp
KS5912XX Natural sound Toys; natural sound .
3 s *Also available
generation effect

in surface mount
package (SOIC)




TRANSISTORS

We Launch
a New
1500 volt

With over 500 transistors,

Samsung is among the world’s

largest

producers.

Our 1500-volt parts break
ground even for us.

s a pro-
ducer of transistors,
Samsung sits square-
ly among the very
largest in the world.

There is virtually
no transistor need
we can’t fill-with a
high-quality part,
and at an advanta-
geous price.

Our entire line of
more than 500 tran-
sistors, in fact, is in
full production and
available from stock.

You can order any-
thing from our list
now, and get imme-
diate delivery.

At present, we are
introducing state-of-
the-art, 1500-volt
power transistors-
transistors so difficult
to produce that only
one other company
makes them.

We also provide
100 types of SOT-23s,
ideal for both hybrid
and surface-mount
applications, plus
TIP Series, MJE
Series, and TO-92
transistors.

Many are listed
here, but for a com-
plete list of Samsung
transistors, please
turn to the back of this
issue and request it.

Powi

Base

switching systems and industrial motor
controls, the eight new Samsung 1500-volt
power transistors utilize the TO-3PF

Transistor

The new 1500-volt
transistors at a glance.

Collector

Internal circuit
of damper diode
built-in TR.

Emitter

Designed for high-voltage

Jully isolated plastic package.

TURN

to coupon on back
page to request complete

list of Samsung
transistors and data
book.

-

Transistors From

Samsung

1500-Voit Power TR

2.5 amps 5 amps 6 amps
KSD5010*  KSD5012*  KSD5013*
KSD5014 KSD5016 KSD5017
3.5 amps

KSD5011*

KSD5015

*Damper diode built-in transistor

SOT-23

BCX70G MMBT4403 MMBTA43
BCX71G MMBT5087 MMBTAS5
MMBR5179 MMBT5088 MMBTA56
MMBT2222A MMBT5089 MMBTA63
MMBT2484 MMBT5401 MMBTA64
MMBT2907A MMBT5550 MMBTA70
MMBT3904 MMBT6428 MMBTA92
MMBT3906 MMBTA05 MMBTA93
MMBT4123 MMBTA06 MMBTHI10
MMBT4124 MMBTAI3 MMBTHI17
MMBT4125 MMBTAI4 MMBTH24
MMBT4126 MMBTA20

MMBT4401 MMBTA42

66 other types also available.

TIP SERIES

TIP29 Family TIP106 TIP140F
TIP30 Family TIP107 TIP140T
TIP31 Family TIP110 TIP141F
TIP32 Family TIP111 TIP141T
TIP41 Family TIP112 TIP142F
TIP42 Family TIP115 TIP142T
TIP47 TIP116 TIP145F
TIP48 TIP117 TIP145T
TIP59 TIP120 TIP146F
TIP50 TIP121 TIP146T
TIP100 TIP122 TIP147F
TIP101 TIP125 TIP147T
TIP102 TIP126

TIP105 TIP127

MJE SERIES

MJE170 MJE210 MJE800
MIJE171 MJE340 MJE801
MJE172 MJE350 MJE802
MJE180 MIJE700 MIJE803
MJE181 MJE701 MJE2955T
MJE182 MJE702 MJE3055T |
MJE200 MJE703

T0-92

2N3904 2N5210 MPSA42
2N3906 2N5400 MPSA43
2N4123 2N5401 MPSA55
2N4124 2N5550 MPSA56
2N4125 2N5551 MPSA70
2N4126 2N6427 MPSA92
2N4400 2N6428 MPSA93
2N4401 2N6515 MPSH10
2N4402 2N6517 MPSH17
2N4403 2N6520 MPSH20
2N5086 MPSA05 MPSH24
2N5087 MPSA06 PN2222A
2N5088 MPSA14 PN2907A
2N5089 MPSA20

200 other types also available.




MOSFETS

Power MOSFETs just
don’t come any more
rugged than ours.

The single MOSFET that
does the job of two.

Samsung’s SSH20N50-available

only from us-improves reliability,

simplifies assemblg. and

minimizes mounting hardware,

because it’s a direct replacement
Sfor two IRFP450’s. There's

less to go wrong, and less to mount.

xhaustive testing has
proven Samsung’s
line of over 400 indus-
try-standard power
MOSFETs to be un-
surpassed anywhere
in ruggedness.
They’ve been shown
to withstand 2J at
500V, and in addi-
tion, each part has
been screened to
MIL-STD-750
specifications.

Our recently pub-
lished ruggedness
application note thor-
oughly documents
the superior rugged-
ness of these parts,
and we invite you to
complete the coupon
at the back of this
insert to request a
copy. We’ll rush it
to you.

TURN

to coupon on back
page to request MOSFET
samples and ruggedness
application note.

-

In the past sev-
eral months, our
MOSFETs have been
qualified at an excep-
tionally large number
of major accounts.
We continue to offer
the entire line with
competitive pricing.

SamsungMOSFETs
directly replace parts
from IR and Moto-
rola® And since they
are one of the broad-
est lines on the mar-
ket, you can get just
about anything you
need. Both N and P
channel parts are
available, as are a
variety of packages—
including lead-
formed TO-220s,
state-of-the-art
TO-247 FULL PACK
and DPAK.

What more could

you ask? |jji}

Samsung Power MOSFETs

T70-247 Full Pack [RF430

N-Channel Types

IRFS130
IRFS140
IRFS150
IRFS230
IRFS240
IRFS250
IRFS330
IRFS340
IRFS350
IRFS430
IRFS440

IRFS450
SSS4N70
SSS6N70
SSS10N70
SSS4N60
SSS6N60
SSS8N60
SSS15N60
SSS20N50
S§5525N40

T0-3P Package
N-Channel Types

IRFP120
IRFP121
IRFP122
IRFP123
IRFP130
IRFP131
IRFP132
IRFP133
IRFP140
IRFP141
IRFP142
IRFP143
IRFP150
IRFP151
IRFP152
IRFP153
IRFP220
1RFP221
IRFP222
IRFP223
IRFP230
IRFP231
IRFP232
IRFP233
IRFP240
IRFP241
IRFP242
IRFP243
IRFP250
IRFP251
IRFP252
IRFP253
IRFP320
IRFP321
IRFP322
IRFP323
IRFP330
IRFP331
IRFP332
IRFP333
IRFP340
IRFP341
IRFP342
IRFP343
IRFP350
IRFP351
IRFP352
IRFP353
IRFP420
IRFP421

IRFP422
IRFP423
IRFP430
IRFP431
IRFP432
IRFP433
IRFP440
IRFP441
IRFP442
IRFP443
IRFP450
IRFP451
IRFP452
IRFP453
SSH3N70
SSH4N70
SSH6N70
SSH10N70
SSH4N60
SSH6N60
SSH8N60
SSH15N60
SSH4N55
SSH6N55
SSH8N55
SSH15N55
SSH4NS0
SSH20N50
SSH4N45
SSH20N45
SSH5N40
SSH25N40
SSH5N35
SSH25N35
SSH7N20
SSH8N20
SSH7N18
SSH8N18
SSH7N15
SSH8N15
SSH7N12
SSH8N12
SSH12N10
SSH10N10
SSH12N08
SSH10N08
SSH12N06
SSH10N06
SSH12N05
SSH10N05

TO-3P Package
P-Channel Types

IRFP9120
IRFP9121
IRFP9122
IRFP9123
IRFP9130
IRFP9131
IRFP9132
IRFP9133
IRFP9140
IRFP9141
IRFP9142
IRFP9143

TRFP9220
IRFP9221
IRFP9222
IRFP9223
IRFP9230
IRFP9231
IRFP9232
IRFP9233
IRFP9240
IRFP9241
IRFP9242
IRFP9243

T0-3 Package
N-Channel Types

IRF120
IRF121
IRF122
IRF123
IRF130
IRF131
IRF132
IRF133
IRF140
IRF141
IRF142
IRF143
IRF150
IRF151
IRF152
IRF153
IRF220
IRF221
IRF222
IRF223
IRF230
IRF231
IRF232
IRF233
IRF240
IRF241

IRF242
IRF243
IRF250
IRF251
IRF252
IRF253
IRF320
IRF321
IRF322
IRF323
IRF330
IRF331
IRF332
IRF333
IRF340
IRF341
IRF342
IRF343
IRF350
IRF351
TRF352
IRF353
IRF420
IRF421
IRF422
IRF423

SSM4N50
IRF431 SSM20N50
IRF432 SSM4N4s5
IRF433 SSM20N45
IRF440 SSM5N40
IRFa41 SSM25N40
1RF442 SSM5N35
TRF443 SSM25N35
IRF450 SSM7N20
IRF451 SSM8N20
IRF452 SSM7N18
IRF453 SSM8N18
SSM3N70 SSM7N15
SSM4N70 SSM8N15
SSM6N70 SSM7N12

SSM10N70 SSM8N12

SSM4N60 SSMI12N10
SSM6N60 SSMI10N10
SSM8N60 SSMI12N08
SSM15N60 SSM10N08
SSM4N55 SSM12N06
SSM6N55 SSMI10N06
SSM8N55 SSM12N05
SSM15N55 SSM10N05

70-3 Package
P-Channel Types

IRF9120 IRF9220
IRF9121 IRF9221
IRF9122 IRF9222
IRF9123 IRF9223
IRF9130 IRF9230
IRF9131 IRF9231
IRF9132 IRF9232
IRF9133 IRF9233
IRF9140 IRF9240
IRF9141 IRF9241
IRF9142 IRF9242
IRF9143 IRF9243

70-220 Package
N-Channel Types

IRF510 IRF741
IRF511 IRF742
IRF512 IRF743
IRF513 IRF820
IRF520 IRF821
IRF521 IRF822
IRF522 IRF823
IRF523 IRF830
IRF530 IRF831
IRF531 [IRF832
IRF532 IRF833
IRF533 IRF840
IRF540 IRF841
IRF541 IRF842
IRF542 IRF843
IRF543 SSP3N70
IRF610 SSP4AN70
IRF611 SSP4AN60
IRF612 SSP6N70
IRF613 SSP6N60
IRF620 SSP6NS5
IRF621 SSP4N60
IRF622 SSP4NS55
IRF623 SSP4N50
IRF630 SSP4N45
IRF631 SSP5N40
IRF632 SSP5N35
IRF633 SSP7N20
IRF640 SSP8N20
IRF641 SSP7N18
IRF642 SSP8N18
IRF643 SSP7N15
IRF710 SSP8N15
IRF711  SSP7N12
IRF712 SSP8N12
IRF713 SSP12N10
IRF720 SSP10N10
IRF721 SSP12N08
IRF722 SSP10N08
IRF723 SSP12N06
IRF730 SSP40N06
IRF731 SSP10N06
IRF732 SSP12N05
IRF733 SSP10NO05
IRF740

70-220 Package
P-Channel Types

IRF9510 IRF9610
IRF9511 IRF9611
IRF9512 IRF9612
IRF9513 IRF9613
IRF9520 IRF9620
IRF9521 IRF9621
IRF9522 IRF9622
IRF9523 IRF9623
IRF9530 IRF9630
IRF9531 IRF9631
IRF9532 IRF9632
IRF9533 IRF9633
IRF9540 TRF9640
IRF9541 IRF9641
TRF9542 IRF9642
IRF9543 IRF9643

70-126 Package
N-Channel Types

IRFA1Z0 IRFA1Z3
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They’re in CMOS, they’re fast, and they lead the ranks
of a formidable family of DRAM products.

As the latest DRAM addition to our line of leadership  times, and as our reliability report shows, are highly
memory products, Samsung now offers several 1-megabit  reliable.

DRAMS' Thanks to our Part Type Organ. Features Speeds Packages Avail. We offer O}lr (,:Om-
internally developed ' plete DRAM line in all
KM41C1000 IMx1 Fast Page mode 100,120 DIP,ZIP,SOJ Now .
CMOS technology, | xyaicion IMx1 Nibble mode 100120 DIPZIPSOJ 20799 | industry-standard
they are low in power [kmaiciooz ~ Mx1 Static Columnmode 100120 _ DIPZIPSOJ _ 3Q'ss*| packages.
consumption, offer | KMa4c256 256K x 4 Fast Page mode 100,120  DIPZIPSOJ  3Q’88 Please contact us
extremely fast access | KM44C238 256K x 4 Static Column mode 100120~ DIPZIPSOJ — 3Q'89 | today for reliability
KM41256 256K x 1 Page mode 120,150 DIP,ZIPPLCC  Now
KM41257 256 x 1 Nibble mode 120,150  DIP,ZIPPLCC  Now reports and data sheets.
KM41464 64K x 4 Page mode 120,150 DIP,ZIP,PLCC Now
KM4164 64K x 1 Page mode 120,150 DIP Now

*Samples available now.

I BN B BN BN BN BN B BN BN B BN BN BN B BN BN B BN B B .

r 1

°
| To receive data and/or samples |
B of Samsung products, simply check the items you want and return i
is coupon to Product Marketing Dept., Samsu emi u
I th to Product Marketing Dept., Samsung Semiconductor §i
nc., o. Firs ., vanJose, . .urc is number:

B Inc., 3725 No. First St., San J CA 95134-1708. Or call thi b

1 t

: 1-800-423-8624 -

[ ] 1-800-669-5400 (inside California) or 408-434-5400 1

1 ’
Name

! - v

I company Title ]

1 1
Address

| i

] City State Zip l

I Telophone ( ) |

l Part type I

I CMOS Program- O Samples O Information on CPL I
mable Logic O Data book Starter Kit

l Advanced CMOS O Samples O Information on l

I logic family O Data book AHCT toolbox = g

l DRAM o O Sample kit [ Specifications :
control

I 64K CMOS O Samples O Reliability report [
EEPROM

l EEPROMs 0O Samples [ Data book I

I Linear O Data converter data book [ Speech synthesizer l
devices O Linear IC data book spec sheet

I Transistors O Data book [ Complete list of I

l Samsung transistors l
MOSFETs O Samples T Ruggedness

I application note I

I DRAMs O Data sheets O Reliability report I

EDN
l Bl BN BN BN BN BN BN GE BN BN BN BN BN BN BN BN B BN BN B B . ‘

i
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