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Introducing HP’s 3466A ...

The right DMM decision means 1uV sensitivity
and autoranging in a 4-1/2 digit instrument.

HP’s 3466A gives you unusual measurement capability in a 4 Y2-
digit DMM. It combines autoranging with 1 pV sensitivity...mean-
ingful resistance measurements to 1 milliohm with 2-terminal
convenience...true RMS measurements with 100 kHz band-
width...plus 5-function measurement ease.

High ohm and DC volt sensitivity. Now you can make
meaningful measurements to 1 uVDC or 1 milliohm with this
autoranging 4%-digit DMM. And for low value resistance
measurements, you no longer need 4 terminals. The 3466A
has a front-pane! adjustment that lets you null lead and contact
resistance for faster, more convenient measurements.

True RMS Volts and Amps. In addition to 100 kHz band-
width with true RMS, the 3466A gives you selective DC coupling
to allow DC plus AC true RMS measurements with both cur-

— __ rent and voltage (two extra functions
f Vv Q \ you normally don’t get with a DMM).
| That means you can make direct true
AUTO

RMS measurements of signals such as
digital pulse trains as well as sinusoidal
waveforms.
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Battery and probe versatility. You can operate this DMM
from the line or select rechargeable lead-acid batteries for com
plete portability. And to extend the 3466A’s capabilities, choose
from HP's wide selection of probe accessories, including RF,
high voltage and Touch-Hold probes.

Diode test. Another added plus with the 3466A is a diode
test function to speed equipment servicing and troubleshooting.
You simply select the 1 k) range and read the forward voltage
drop across the diode or transistor junction directly on the
digital readout.

Excellent DMM value. Five standard and three extra mea-
surement functions, 38 ranges autoranging, high sensitivity. true
RMS and more. And the 3466A has survived HP’s demanding
abuse testing program, so you know it's rugged and reliable.
That’s a lot of capability for a $575* DMM. Or get battery
portability for $650*. Your HP field engineer has all the details.

contact him today. ’
*Domestic U.S.A price only. . HP DM.M. S-
the right decision
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1507 Page Mill Road, Palo Aito. Cahforma 94304

097 48

For assistance call Washington (301) 948-6370, Chicago (312)
255-9800. Atlanta (404) 955-1500. Los Angeles (213) 877.1282
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SURPRISE!

Introducing 11P’s New
Optically Coupled Line Reeeiver

Eliminate troublesome system ground loops and increase long distance communication noise tmmunity with

HP's new easy-to-use optically coupled line seceiver. An internal IC regulator serves as a line termination

1l

and allows direct connection to transmission lines without any additional components.
Use of a high-speed. high-gain cutput photo IC permits data rates in excess of 10 Mbits/second. An internal

shield provides excellent comman mode rejection even ar these high data rates.
The HCPL-2602 is designed for high-specd data transmission
HEWLETT \hp, PACKARD

applications such as computer-peripheral interface, instrumentation,

and simplex/multiplex data transmission.
Priced at $6.65* in quantities of 1000. the HCPL 2602 is in stock at
any franchised distributor. In the U.S., contact Hall-Mark, Hamilton/Avnet.
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution Group
1507 Page Mi| Road. Palo Atto, Calitornia 94304
S pry nh
Circle 1 on reader service card 1

(Liberty-Elmar) for immediate delivery.
In Canada, just call Hamilton/Avnet or Zenrtronics. Leed. -t s von
For assistance call: Washington (301) 98-6370, Chicago (31?2) 255-9800, Atlanta (4D4) 955-1500, :.os Angeles (213) 877-1282
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Meet the first Serial Data
Generator with 2048-bit memory
and broad pattern
generation flexibility

801BA SERIAL DATA GENERATOR
HEmLETY P ACKARD
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In MIXED MODE, HP’s 8018A
alternately generates PRBS and word
information, simulating preamble-data
message-postamble patterns.

HP’s new 8018A,
for faster, easier serial
system testing.

This new 50 Hz to 50 MHz Serial Data Generator greatly
simplifies simulation of complex serial data such as disc
and telecommunications patterns. You can easily program
the 8018A with up to 2048 bits to design and trouble-
shoot serial interfaces and bus systems. The number of
words, word length and PRBS length are conveniently set
with thumbwheel switches letting you program the 8018A
to generate a frame of words with selectable word length:
a data stream with bit-by-bit variable length; a WORD-
PRBS-WORD sequence; or a PRBS only. And you can
select from AUTO, BIT, WORD and FRAME cycle modes.

Pushbutton selection of amplitude up to 15V (including
fixed ECL) and bit rate also speeds setups. And data can
either be programmed manually, or, with the HP-IB**
option ($425%*). under calculator or computer control or
with HP’s 15263 Card Reader ($600*).

Circle 2 onreader service card
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Instrument is shown with optional handies.

A look at the front panel shows that you can choose
between a single 2048-bit channel or dual 1024-bit chan-
nels that are clocked simultaneously. You can also select
either NRZ or RZ formats; internal or external clocking.
You have outputs for word trigger. first and last bit,
and clock.

Priced at $3475*, the 8018A gives you simulated serial
data that used to require a computer. But it has the flex-
ibility and high quality output needed for a variety of lab
or production serial data-testing needs. Ask your local HP
field engineer for all the details.

‘Domesnc U S A pnce only
* *HP's implementation of IEEE Standard 488 1975

HEWLETT |hﬁ' PACKARD

1507 Page Mili Road. Palo Aito, California 94304

For assistance call Washington {301) 948-6370. Chicago (312}
255-3800. Atlanta (404) 955-1500, Los Angeles (213} 877-1282
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Highlights

Cover: Oscillator measures pulses faster, 89

A triggered oscillator that can be phase-
locked permits time-interval generation with
a resolution of 50 picoseconds and interval
measurement with a 20-ps resolution.
Ovens are not necessary because the
circuits can be designed to be immune to
component, temperature, and power-supply
variations, within a given range.

Cover illustration by Mark Smith.

CCDs bidding to replace floppy disks, 65

The time may be ripe for a shift to charge-
coupled-device memories in the computer
industry. With 65,536-bit CCDs becoming
available, first widespread use probably will
be as a successor to fixed-head storage,
because no system redesign is necessary.

Maskless e-beam unit has high throughput, 96

A lithography system with a large, square
electron beam is printing 2.5-um patterns
on wafers at the rate of 22 exposures an
hour: a throughput found in commercial
wafer production. Such systems use com-
puter control rather than masks to form
patterns, which can have 1-um geometry.

Tester matches wits with microprocessors, 107

By using the microprocessor socket of a
system under test, a new troubleshooting
instrument can test the system’s functions
with in-circuit emulation. It also performs
signature analysis for isolation of compo-
nent faults.

In the next issue . . .

New pyroelectric vidicon widens applica-
tions for thermal imaging . . . the tech-
nology behind Japanese video tape record-
ers . . . a calculator program that designs
cascaded tuned circuits: the first of two
parts.
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Publisher’s letter

avid Chu and Keith Ferguson, co-

authors of the article on the trig-
gered phase-locked oscillator and its
applications in two new Hewlett-
Packard instruments, have a long
history of cooperation at Hp. They
worked together on the 5360 com-
puting counter in the late 1960s, and
again in the group that spawned the
instruments described in the article
on page 89.

Chu is the inventor of the trig-
gered phase-locked oscillator, with a
patent granted in 1975, and was the
project leader for the 5370A coun-
ter. Ferguson was the project leader
on the 5359A time synthesizer,
which also uses the oscillator. He
says that “it was a fortuitous
circumstance that Dave came along
with his invention just when we
needed it.” The instrument was
originally conceived as a plug-in
unit for a counter, but Ferguson says
this idea was scrapped when they
realized that much of the counter
capability would go unused with the
synthesizer. So they decided to
design it as a separate box.

The two instruments have much in
common, using identical power sup-
plies, time-base sections, and micro-
processor control sections. Moreover,
Chu says, ‘‘leaders of all new
projects make this group the first
stop, to see what they can use before
beginning the design.”

Chu received his BSEE degree from
the University of California at
Berkeley and his Msgg and PhD
from Stanford University. He has
been with HP since 1962, with some
time off for leaves of absence while
he worked on his doctorate. He has
also spent some time in Liberia
teaching college-level mathematics
and physics courses.

Ferguson has his bachelor’s, mas-
ter’s, and doctoral degrees in elec-
trical engineering from Massachu-
setts Institute of Technology and has
worked at Hp full time since 1965.
He had previously worked some
summers for the firm while doing
graduate work.

Most designers “just don’t under-

stand how to determine the
worst-case accuracy degradation due
to temperature drift,” says Paul
Prazak, a design engineer with the
data-conversion products group at
Burr-Brown, who wrote the article
on page 111. “They simply take all
the drift parameters and add them
together, so they often buy a better
converter than they really need.”

Prazak joined Burr-Brown about
44 years ago and has since been
busy making solid contributions in
the converter area. Yet the job with
Burr-Brown is his first in electronics.
Prazak received his bachelor’s de-
gree in electrical engineering at
California State University in Sacra-
mento, going on to take his MSEE at
the University of Arizona in Tucson.

As for the future, he sees higher
levels of integration for data-conver-
sion products. “We will be putting
more and more in the hybrid pack-
age, and more and more on the chips
inside the package. Rather than
developing new technology, though,
we’ll be putting existing technology
to better use with the refinement of
production techniques.”

.
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YOUR BEST BUY
IN SWEEP FUNCTION
GENERATORS

The Krohn-Hite Model 1200 offers linear sweep
(up or down) plus sine, square or triangle
waveforms from .2Hz to 3 MHz. Features in-
clude: 1500:1 tuning dial plus vernier; extemal
VC and CV output; push button control; DC offset
control; auxiliary TTL output: separate
HI and LO outputs and much more!
Take advantage of this price while
we'rein agenerous mood. Call
(617) 580-1660 for more details.

U.S. PRICE

LESS SWEEP The new Model 1000 has all the
quality features of the 1200 except sweep!

WL cnoHN-HITE
CORPCRATION

Avon Industrial Park, Avon, Mass. 02322 e (617) 580-1660
Circle 5 on reader service card
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A filter so precise,
filter characteristics
foreverysetting

We've built a variable electronic filter
that's so precise, it has enabled us to print

the cu*off frequencies, center frequency, bandwidth,

noise bandwidth and filter gain,
for every setting, on top of the instrument.

Besides being the easiest-to-use filters on the market,

our 4200 series filters are twice as accurate,
have less than half *he self-noise,
and provide 10 dB greater outband rejection than
other filters. Frequency coverage is
.01 Hzto 1 MHz. Built-in selectable post-filter
gain and remote preamplifiers are optional.

A Butterworthresponse is used in the NORMAL
mode and a Bessel response in the PULSE mode
(transient response is superior to conventional
“RC" or “Low Q" modes of other filters).

For complete specifications and
your free copies of our variable electronic filter
app ication notes, write to: Ithaco,
Box 818-7R, Ithaca, New York 14850.
For immediate response, call John Hanson at
607-272-7640 or TWX 510-255-9307.

ITHACO

Circle 6 on reader service card

Readers’ comments

Revised picture

To the Editor: In your Sept. 29
article “New ITT unit has eye on the
1980s” [p. 72], you wrote: “France’s
CIT, probably ITT’s most advanced
European competitor, has reportedly
run into cost problems on its E-10
and is thought to be changing its
design concept for the larger E-12
system.” We do not think this state-
ment gives a true picture of our
research and development strategy.
The E-10 system has, since 1970,
achieved worldwide recognition as
the first operational all-electronic
digital time-division system. As our
order book has now reached 1
million lines, production costs are
coming down fast. The much larger
E-12 system does not represent a
change in our time-division design
concept; rather, it will answer the
market for very large central offices
and transit exchanges, those requir-
ing more than the 30,000-line capac-
ity of the E-10 system.
R. de Bruin
Compagnie Industrielle des
Télécommunications
Paris, France

Key out

To the Editor: At least one error
exists in the program in *“SR-52
solves second-order differential
equations” [Sept. 29, p. 113]. The
keys column shows six strokes for
locations 095-099, not five. The
final key stroke, = (at location 100),
is redundant and should be deleted.
Otherwise, all strokes from 100 to
218 will be located one step later
than listed.
R. O. Deck
Palo Alto, Calif.

Change of address?

To the Editor: After reading your
editorial on Zenith, “Biting the
Bullet” [Oct. 13, p. 12], I have one
question: how come Japanese manu-
facturers find it profitable to manu-
facture color Tv sets in the U. S, as
Sony does in San Diego? Maybe
Zenith should have moved its cor-
poration overseas and kept the jobs
in the U. S.

Heinz W. Georgi

San Diego, Calif.

Electronics /November 10, 1977



Hot new circuit ideas with

RCA op amps and arrays.

When you put RCA BiMOS
op amps together with other RCA
op amgs and arrays, they have
a way of making circuits easier,
more eifective and often less
expensive.

1,0C0,000/1 frequency range—
1Hz to 1 MHz—with a single control
knob and justthree op amps. Two
CA3080 variable op amps (one on
input, one as output hysteresis
switch), plus one CA3160internally
compensated BiMOS op amp
as buffer.

Elecironic alarm.

(g

— Iy

G —

Wide signal swing of the CA3130
combined with the variable gain
control features of the CA3094
produce yelp. wail, two-tone and
othersoundsin sirensand alarms.

Low-power timing signal.

o

-

Multivibrator using CA3078
micrapower op amp generates a
timing signal from a 1.5 V battery
supply with just 3 microwatts of
power. A CA3078 exclusive.

One-knob function generator.

Bandgap reference supply.

T
g

For power suppliesand DVMs, it
provides 2.35 V reference. Uses a
CA3078 micropower op amp as a
buffer for the bandgap reference,
the CA3086transistorarray. Elimi-
nates need for discrete diodes.

Audio power amp.
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A CA3094 variable op amp plus
a CA3183 transistor array provide
push-pull output of 100mAaverage.
Drivas high impedance speakers.

Sample-and-hold system.

Ideal for single supply, low-
cost applications. Samplesinputs
ranging fromQto 10 V. The
BiMOS CA3140 makes it possible.

Wien bridge oscillator.
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CA3140 op amp and CA3019
diode array combine to produce a
low-cost wien bridge with 50 Hz
to 30 kHz range.

1

Battery voltage monitor.
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CA3097 array has allthe diodes,
transistors, SCRs and PUTs you
need to provide a visual or aural
signal indicating iow battery
charge.

There's a lot more you can do
with RCA’s full line of Linear ICs.
Get complete details on these and
other useful circuits in our new
brochure.

Contact RCA Solid State
headquarters in Somerville, NJ;
Sunbury-on-Thames, Middiesex,
England; Quickborn 2085, West
Germany; Ste. Anne-de-Bellevue,
Quebec, Canada; Sao Paulo, Brazil,
Tokyo, Japan.

RCA Linear IC experience
is working for you.

Circle 7 onreader service card
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More people
More plant
More experience

The Continental concept of sales and service has grown to a team of
more than 150 “Professionals” in 10 nation-wide offices.

Rental inventory, offices, service and calibration labs exceed 60,000
square feet of floor space.

In-house service, experienced personnel and four hundred thousand
dollars/month in new equipment purchases keep us #1.

Rent with Confidence
Call =,
Continental

RentOI’ Florida (800) 638-4050;

Div. Continental Resources, Inc. Gtr. Phila. (609) 234-5100;
175 Middlesex Turnpike, Bedford, Wash., D.C. area (301) 948-4310;
MA 01730 (617) 275-0850 Mid West (312) 439-4700;

So. Central (800) 323-9656;
FOR IMMEDIATE RESPONSE CALL: Costa Mesa, CA (714) 540-6566;
N.E. (617) 275-0850; L.I. (516) 752-1622; L.A., CA (213) 638-0454;
NY, NJ (201) 654-6900; Santa Clara, CA (408) 735-8300.
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News update

@ Supporting its contention that
cathode-ray-tube consoles will ulti-
mately supplant the conventional
massive analog displays now found
in industrial instrumentation facili-
ties, Honeywell Inc.’s Process Con-
trol divisions in Fort Washington,
Pa., and Phoenix, Ariz., have made
major enhancements of its two-year-
old TDC 2000 digital process-
control system.

Developed around the CP 1600
16,384-bit microprocessor from
General Instrument Corp.’s Microel-
ectronics group in Hicksville, N. Y.,
the TDC 2000 links microprocessor
controllers and CRrT-based operator
stations via coaxial cable to one
another or to a central process
computer [Electronics, Nov. 13,
1975, p. 25]. .

The additions to the system,
unveiled last month, include histor-
ical and real-time trend recording,
alarm annunciation and displays,
logging, CRT and keyboard interface
with intelligent multiplexers, digital
start/stop operations, and uninter-
rupted automatic control. The latter
feature is a Honeywell development
that automatically detects the mal-
function of from one to eight basic
controllers, announces that to the
operator, switches in a reserve
controller, and resumes control of
the process, “all in less than a
second,” says L. Bruce Hilsee, the
Honeywell divisions’ manager of
sales development.

Some of the enhancements are
provided for the TDC 2000 system
by modifications to the system soft-
ware, at no cost to the user. Other
system additions are through mem-
ory cards, costing $1,000 to $1,200
each. These cards plug into existing
connectors and make it possible to
update installed systems without
massive wiring changes.

In the two years since it intro-
duced the TDC 2000, Honeywell has
sold more than 100 systems, involv-
ing more than 8,000 control loops,
with a total value estimated at $70
million to $80 million. Systems have
been ordered in the U.S. and
Canada, Latin America, Europe,
South Africa, Taiwan, and Japan.

Bruce LeBoss




The GR 2230 is testing:

e thick and thin film networks
* hybrid circuits

¢ discrete components on reels
e sequenced components

¢ diodes and transistors

e small functional modules/circuits
* switches and relays

e transformers

* hi-rel components

* D/A-A/D converters

In all of these areas:

ammemr e production control
i * incoming inspection

e quality monitoring

* environmental testing

Components « Networks « Modules

Test them all automatically
ONnonNetester —  Aasomateyourtosting with a computer.

tester for under $20,000.
’ These days, multi-leaded networks and
en S modules have become so complex, you simply
can't get away with sample testing.

Yet in-house or calculator-based test systems
are just too slow, and the computer-controlled
ones cost an arm and a leg.

But now there’'s the GR 2230.

At the heart of this compact bench-top system
is a small but powerful microcomputer. To give you
computer-controlled speed, accuracy and flexibility

The 2230 will test components, networks,
modules, and small PC boards at speeds up to
80 tests per second, measuring to specified limits
the performance of each circuit component.

ft can be programmed by just about anyone,
thanks to its unique English-language macro-
Instruction keyboard. Programs are then auto-
matically stored on magnetic cards for easy
retrieval.

In addition, the system will continuously print
out all test data and can be easily interfaced to
virtually any device handler.

The GR 2230. A computer-controlied tester you
can afford. Now that you can't afford to be
without a computer-controlled tester.

Interfaces with a variety of handlers Gen Rad

300 BAKER AVENUE, CONCCRD, MASSACHUSETTS 01742 * ATLANTA 404 394-5380 « BOSTON 617 646-0550 » CHICAGO 312 884-6900 « DALLAS 214 234-3357 « DAYTON 513 2941500
LOS ANGELES 714 540-9830 « NEW YORK (NY) 212 964-2722, (N J) 201 797-8990 « SAN FRAN(ISCO 408 985-0662 + WASHINGTON, DC 301 948-7071 *TORONTQ 416 252-3395 « ZURICH (01} 55 24 20

Tomorrows testingis herel
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Editorial

The hidden threat in capital-gains reform

Capital-gains taxes may seem a subject pretty
far removed from most engineers and their
everyday jobs. Yet there is a vital relationship
between the two. Indeed, it has been the
special tax status of dollars invested in such
things as the stock of new, young companies
that has fueled the financing of a whole
generation of entrepreneurs brash enough to
pit their technological edge against bigger,
more conservative companies. The result, of
course, has been companies that are now
important factors in the nation’s economy.
Think, for example, of the jobs created by

an Intel, by a Digital Equipment Corp., to
say nothing of the jobs at all the companies
supplying them and all the companies they
supply.

Right now, there are moves afoot in
Washington to end the special capital-gains
provisions for taxation of the profits on
investments —that is, on money put out at
risk. Somewhat offsetting that elimination
would be some new benefits such as investment
tax incentives, liberalized depreciation, and
the ending of double taxation of corporation
dividends —first a tax on the corporations’
profits, then one on the dividend paid to
shareholders.

The trouble is, however, that the lower tax
rates applied to capital gains, as compared
with ordinary income, have been a great
incentive to investors to take the higher risk
inherent in buying the stock of fledgling
companies. Up until the last few years, the
small companies with strong technological
positions have been able to find financial
support in the venture-capital market. Without
the capital-gains tax inducement, though,
many executives fear, sources of venture
capital will dry up. Why take a high risk with

12

your money, they ask, if you haven’t a chance
to get a big payoff?

More and more, perceptive executives are
discovering this overlooked pitfall in the
Administration’s tax proposals. Ray Stata,
president of Analog Devices, for one, points
out that there is a vast difference between
primary and secondary capital investment.
Primary investment is the purchase of stock
from a company, thereby giving it the capital
it needs to function. Secondary investment
is the later change in ownership of the stock,
such as buying and selling on a stock exchange.
Stata believes that, whatever is done with
secondary investment profits, primary
investment should keep the benefit of a
preferential tax treatment — perhaps even be
made free of tax —to promote the funding
that has been so vital to new company start-ups.

What’s more, a number of organizations
are looking into what can be done to head
off this tax “reform.” WEMA has a task force
already in operation, and it has the job of
formulating a position on current tax proposals.

The group is now in the process of surveying
member companies to obtain hard data to
back up its arguments on the importance of
preferential capital-gains taxes to new firms.
So far some 200 returns have come in, and
between 700 and 1,000 are hoped for.

WEMA plans to take the results before
Congress and help shape pending legislation
in favor of protecting and promoting the
innovation that has made the U. S. economy
so strong. Beyond that, both engineers and
companies have a stake in this problem and
should make their voices heard not only
through group action, such as WEMA’s

@ approach, but through individually contacting

their congressional representatives.
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The solution
for OEM applications.

For OEM appiications, the
SDB-80 is one of the most
powerful, yet iow-cost
microcomputers availabie in the
industry. For $995 (single unit
cost), the SDB-80 single-board
microcomputer provides
Mostek’s Z80 CPU (MK 3880),
eight MK 4116 16K RAM
memories, two PIO's (MK 3881),
one CTC (MK 3882}, serial
ASCIi interface (110-9600 baud)
sockets for up to 5K bytes of
PROM or 20K bytes of ROM,
plus a fully-buffered and

MOSTEK

Mostek’s $995 SDB-80 delivers
Z80 power and 16K bytes of RAM.

highly-sophisticated system bus

for complete expandability
(including multi-processor
aoplications)
The sclutior
for software development.
For software development,
the SDB-80 is available with a
complete package of software
develooment aids in ROM. This
optional 10K byte firmware
package may be located in
sockets on the board to providz
the abiiity to generate, edit,
assembple, execute, and debug
programs for all types of
Z80 applications.

For users requiring even
greater system capability, the
SDB-80 is expandable with the
use of optional add-on boards.
In this way, the user may
configure his system to include
any amount of PROM, ROM,
RAM or /O desired, plus add
such features as in-circuit emu-
lation, floppy-disk interfaces, and
PROM programming capability.

For more information on the
SDB-80 and the complete range
of optional support boards,
software, and boxes, contact
your local Mostek sales office
or representative.

1215 West Crosby Road - Carrollton, Texas 75006 » (214) 242-0444 - MOSTEK GmbH - West
Germany « Telephone: (0711) 701096 - MOSTEK ASIA - Hong Kong « Telex: 85148MKA HX

*Single unit cost. Prices apply within tne U.S. and Canada. Eurocard version available. Contact Mostek GmbH.
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Be sure
you're using the most

up-to-date
GE miniature lamp
design data.

Out-of-date information could affect your designs adversely and new
data on new lamps could lead the way to new ideas. Take a minute to
check the dates on these seven catalogs be sure you've
got the most up-to-date information at your fingertips, and help you
pick the best GE miniature lamps for each of your design needs.

e All catalogs are free.
e Organized for quick, easy, accurate reference.

#3-5257-R
Halogen-Cycle Lamps
Revised April, 1977. The 12 pages
feature greatly expanded data in-
cluding lamp specifications, char-
acteristics, design considerations

and selection guide.

#3-6383
Farm Tractor Sealed Beam Lamps
Revised September, 1976. Four
pages feature the expanded line
farm equipment, including dia-
grams of lamp beam patterns.

-
e,

&

#3-5211
Sealed Beam Lamps
Revised September, 1975, Lists
electrical and physical specifica-
tions, applications and numerical
index in 16 pages.

16

e Data and information is current.
e Saves you valuable time.

° st @ s

R
#3-7070
Miniature Lamps
Revised April, 1977. Features al-
most 100 new lamps not previously
listed; covers almost 600 lamps,
40 pages.

#3-5259R2
All-Glass Wedge Base Lamps
Revised March, 1977. Contains all
specifications and data for 11
newest wedge base lamps plus
revised drawings and engineering
specifications on the full line.

Y
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~
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Miniature, Sealed Beam
and Glow Lamps

Revised February, 1976. Features
36 pages of technical lamp data
covering 950 lamps, both miniature
and sealed beam. Lists lamps in
numerical order

#3-6016
Sub-Miniature Lamps
Revised May, 1976. Includes latest
data on more than 194 lamps of ¥a*

diameter and smaller, 28 pages.

To get your free GE lamp
catalogs today.

Call your local GE Miniature Lamp Products Dept.
Specialist. Or write: General Electric Miniature
Lamp Products Dept. #3382, Nela Park, Cleveland,
Ohio 44112, g

GENERAL 3 ELECTRIC
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Noncopier. James Campbell counts for
sales on the desire to up office productivity.

facturing computer-controlled print-
ers, telecopier units, electronic typ-
ing, or word-processing, systems,
and remote terminals that can tie
into a Xerox-operated computer ser-
vice network. Linked together, these
products add up to the so-called “of-
fice of the future,” which has not
exactly been living up to expecta-
tions as the replacement for conven-
tional office gear.

Change in regard. Many compa-
nies found “you couldn’t even force
secretaries into such EpP [electronic
data-processing] centers,” explains
Campbell, who joined Xerox in 1969
to set up the computer services unit
after serving as president of Grey-
hound Computer Corp. and spending
15 years with 1BM Corp. But time,
coupled with the experience of using
desk-side word processors and print-
ers, has made potential operators
more amenable to the new breed of
equipment, he says. Now they
regard them as helpful products
rather than a threat, he maintains.

To make its impact on the market-
place, Xerox has been setting a lively
pace this year with five major new
office products introduced so far.
The latest came only late last
month—a family of 10 word-
processing machines, an area in
which Xerox had lagged. The com-
pany leads in the telecopier market,
Campbell says, “growing in direct
proportion to unhappiness with the
U. S. mail.”

“The challenge is to show the
customer where he can get added
values and cost benefits,” he says.
“And we have all the tools to make a
real impact on business.”
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Gl's EARDM is the most advanced memory
chip available. It can do more things than
a RAM, ROM, PROM or EPROM.

EAROM is non-volatile. Unlike a RAM, it
doesn't lose its data in a blackout, or fromn battery failure
Another thing. An EAROM is electrically erasable and repro-
grammatble. So you don't get stuck with costly inventories like
you can with one-shot programmed ROMs and PROMs. With

an EARCM you're never locked in. You can program and re-
program it. You can erase and rewrite it electrically over and
over again—in circuit or at-the-bench without an ultraviolet
light. And unlike UV EPROMS, stray sunlight or X-rays can't
accidentally wipe out an EAROM's data. EAROM is word alter
able, too. There's no need to clear the memory completely.
Only General Instrument Microelectronics makes a full line

MEMORY
8ITS ORGANIZATION 2ART NUMBER READ ACCESS ERASE/WRITE MODE

3Z - 16 ER2051 3us
ER1105 2us 32- 4 bloh
ER1400 2 Bus 14 bit wird
ER2401A 1024 - 4 block 4 bit word

ER%s00 4 b1t word or N
ER3401 | 024 - 4 block |4 bit word

| ER2805 2048 - 4 biock 4 bit word

of EAROMs with bit densities from 512 ta

8192. In fact, we wiote the book on O Th e
EAROMs. Find out how Gl microcircuitry

can help put your product in a class by '
itself. Write or call General Instrumen: [ ';(;,“3‘ 3
Microelectronics, 600 West John Street EA Rﬁi/ﬂ
Hicksville, New York 11802. Telephone

(516) 733-3107

We help you compete

GENERAL INSTRUMENT CORPORATION

MICROELECTRONICS




_ Intel delivers real-time
industry’s most complete

It starts with the industry’s broadest
selection for design flexibility.

Intel’s family of cost effective single board
microcomputer products is growing to keep pace
with a changing world.

We delivered the world’s first complete
computer on a single board in February 1976. It
contained CPU, data and program memory, and
both serial and parallel 1/O.Today we’re delivering
five Single Board Computers. For cost-conscious,
stand-alone applications there’s our new SBC
80/04, under $100™ in OEM quantities. At the
high performance end of the spectrum is our SBC
80/20, with full multimaster system capabilities.

You can expand the capabilities of these
SBC:s and tailor a system to your specific applica-
tion, selecting from over 25 memory expansion
boards, digital and analog I/O boards, communi-
cations interface boards, mass storage systems and
a high speed math processor. Or, you can choose
one of our packaged System 80s with a customized
complement of expansion boards.

INTEL SINGLE BOARD COMPUTERS
RAM | EPROM Bus

Product | OPU | (bytes) | (bytes) | intertace
SBC 80/20-4 | 8080A | 4K 8K 22716) Multimaster

- | | 4K (2708) | -
SBC 80/20 | 8080A | 2K 8K (2716) | Multimaster
I B , 4K (2708) | |
| SBC 80/10 8080A | 1K | 4K (2708) | Single master 3
SBC 80/05 | 8085 512 4K (2716) | Multimaster
] B | 2K (2708)

SBC80/04 |8085 | 256 4K (2716) | None
i 2K (2708) | B
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MULTIBUS™ architecture provides a
standard you can live and grow with.

The key to efficient utilization of Intel’s
SBC family is our Multibus. It’s the superior bus

» architecture designed to maximize system

throughput and provide an industry standard
you can build on.

Multibus enables you to add processing
power to your system in modular increments.

It fully
supports

multimaster
systems with up to
16 parallel processors
and ensures efficient single
master or multimaster system
operation with multi-level vector-
ed interrupt capability and bus trans-
fers at up to five million bytes per second.
It’s no wonder over 30 other manufacturers
have already jumped aboard the Intel Multibus
and are now supplying special purpose peripheral
boards compatible with it. And, because Multibus
is the accepted industry standard architecture,
it’s your link to future SBC developments.

RMX /80™Real-Time Multitasking
Executive provides a framework for
your application software.

RMX/80 is the most advanced multitasking
operating system for any Single Board Computer.
For applications that monitor and control a
number of interrelated asynchronously occurring
events, it can dramatically cut software develop-
ment time and costs. You develop software only
for the individual tasks of your application,
and the RMX/80 operating system does the rest
providing all intertask communications and
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multitasking software for the
Single Board Computer family:

synchronization according
to the task priorities you
define.

RMX/80 is compact
and modular, allowing
you to expand and tailor 4
your system software as easily |
and efficiently as your SBC
hardware. The complete
RMX/80 executive resides on
board in a single 2K byte EPROM
chip. Your task programs and the standard
RMX/80 I/O drivers you select can reside in
additional on-board memory, eliminating the

need for bootstrap peripheral devices, or on
diskette in modules that are callable
by the executive.

For solutions to real time multitask applica-
tions, RMX/80 software makes Intel single board
microcomputers the sensible alternative to
component-level designs or far more costly mini-
computer systems.

Intel development support gets you
to market faster.

Intel stands behind you with development
support that makes your job easier and less time
consuming.

Electronics /November 10, 1977

The Intellec® Microcomputer Devel-
opment System enables you to build pro-
grams and debug them in modular form in
assembly language or PL/M, our high level
system programming language, then link
them with standard RMX/80 modules

using the Intellec ISIS-1I operating system.
And, integration of system software with
system hardware is simplified by Intel
ICE In-Circuit Emulation with symbolic
debugging.

Intel gives Single Board Computer
users a head start with our comprehensive

SBC System Configuration Planning Kit. It’s

more than a catalog of our SBC products. It
contains products,
parameters and
easy-to-use
worksheets—
everything you'll
need to configure
the optimum SBC solution for your application.

For your copy of the planning kit, or for
on-site assistance in configuring and pricing your
SBC system, contact your local Intel represen-
tative or distributor. Or write: Intel Corporation,
3065 Bowers Avenue, Santa Clara, California
95051. Telephone: (408) 246-7501.

intal delivers.

*100 quantity, domestic USA price only. /O drivers, terminators, EPROMs or

ROM s not included.

Circle 18 for information 19
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Were
first
on the

Buss
488)

... with programmable D.C. currents
and voltages!

Our 501] meets the IEEE 488/1975* interface
specs to let your computer, up’s or programmable
calculator call up voltages from 0.1V to
200Vdc or current from 10nA to 100mAdc at

speeds to 50u seconds with accuracy to =0.005%.

Put these NBS traceable values to work checking
A/D converters and other voltage or current
sensitive function modules — Prices from $1595.
Contact Bob Ross at (617) 268-9696.

11 Hamlin Street, Boston, Mass. 02127
(617) 268-9696

Circle 20 on reader service card

Meetings

Electro-Time/77 U.S.—Design and
Manufacture of Electronic Watches,
International Society for Hybrid
Microelectronics, Florida Chapter,
Marco Beach Hotel, Marco Island,
Fla., Dec. 1 =2.

Semiconductor Interface Specialists
Conference, 1EEE, Carillon Hotel,
Miami Beach, Dec. 1 —3.

Chicago Fall Conference on Consum-
er Electronics, 1EEE, Ramada-
O’Hare Inn, Des Plaines, Ill., Dec.
5-6.

International Electron Devices Meet-
ing, IEEE, Washington Hilton Hotel,
Washington, D. C., Dec. 5=7.

National Telecommunications Con-
ference, \EEE, Marriott Hotel, Los
Angeles, Dec. 5—7.

1977 Winter Simulation Conference,
IEEE, National Bureau of Standards,
Gaithersburg, Md., Dec. 5—7.

Miami International Conference on
Alternative Energy Sources, U.S.
Energy Research and Development
Administration et al.,, Fountaine-
bleau Hotel, Miami Beach, Dec. 5—7.

Computer Networks Symposium,
National Bureau of Standards, Gai-
thersburg, Md., Dec. 15.

1978 Winter Consumer Electronics
Show, Electronic Industries Associa-
tion, Las Vegas Convention Center
and Hilton Hotel, Las Vegas, Jan.
5-8.

Conference on Integrated and Guided
Wave Optics, IEEE, Salt Lake Hilton,
Salt Lake City, Utah, Jan. 16 —18.

Reliability and Maintainability Con-
ference, IEEE, Biltmore Hotel, Los
Angeles, Jan. 24 — 26.

Power Engineering Society Winter
Meeting, IEEE, Statler Hilton Hotel,
New York, Jan. 29 — Feb. 3.

International Solid State Circuits

Conference, IEEE, San Francisco Hil-
ton, San Francisco, Feb. 15—17.
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Did you know that you can
save $1,005 by buying a

Fluke 1953A Counter instead?

That’s right.

Fluke's 1953A Universal Counter-
Timer mainframe plus IEEE Pro-
gramming option will cost you just
$1,595.* Instead of the $2,600 or more
you'd pay for comparable models.

And you’ll gei excellent systems per-

formance plus extras you didn’t count on.

Like “clean dropout.” If the signal is
too small, the 1953A will show zeros.
Theirs can give you a wrong reading.

Our frequency range on Channel A
is 125 MHz. Theirs is 100 MHz.

Our Z-axis time interval marker is
standard. Theirs is optional.
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Board access is better on the 1953A.
We use one custom I.C. They use many.

Our input capacity on Channels A
and B is 30 pF. Theirs is 40 pF. And our
Channel B frequency response is 25
MHz. Theirs is 10 MHz.

The 1953A is half the weight, con-
sumes one-fifth the power and makes
no notse at all. On theirs you’ll hear
the fan and switching regulator.

Our switch and control “feel” is as
good as theirs, and our front panel
labeling is much less confusing.

Where the 1953A shows 9 digits all
the time, theirs offers 9 digits only on
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Channel C.

And, if you need the option of Parallel
BCD for both contrel and data out, we
have it. They don’t

So, if you're in the market for a pro-
grammable counter, consider the
Fluke 1953A.

And consider how much you’ll save.

For data out today, dial our toll-free
hotline, 800-426-0361. John Fluke Mfg.
Co., Inc., P.O. Box 43210, Mountlake
Terrace, WA 98043. Fluke (Nederland)
BV, P.O. Box 5053, Tilburg, The Nether-
lands. Phone: (013)673-973. Telex: 52237.

*U.S. price only

The 1953A. A programmable counter at a reasonable price.

For Demonstration circle 216 on reader service card

FLUKE

For literature circle 21 on reader service card



Forget our products.
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Mdjor manufacturers forget
them all the time. Polaroid.
DEC. Honeywell. Tandy.
Foxboro. Ford. Bendix.

Our products are easy to forget.
Because, once installed, all of

That's why Ingersoll-Rand
depends on our time delay
relays to preserve compressor
life against insufficient oil pres-
sure at start-up or on the job.
Why the revolutionary 1978
Diesel Oldsmobile uses a Hi-G
Magnetec solenoid to control
the fuel supply. Why Tandy
Communications Antennas/
Radio Shack chooses communi-
cation connectors from Hi-G
Cambridge Products for their
CB radio antennas.

Hi-G's quality products (trans-
formers, solenoids, timers,
printed circuit boards and
others) do what they are meant
to do. Keep right on working.

Our products work. And keep
working. So it's fine with us if
you forget them. Just remem-
ber our name. Hi-G Incor-
porated, 580 Spring Street,
Windsor Locks, CT 06096.

Remember our name.

Circle 23 on reader service card 23
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Allen-Bradley introduces a new rotary switch for the MOD-POT series. Designed for signal
level circuits. Tested for current levels as low as 15 milliamps, with 5-volt open circuit. Plus
new conductive plastic resistance elements with low turning torgue for velvet-smooth
rotation. And CRV of typically less than 0.2%. Linear and modified log tapers (CW
and CCW) available from 100 ohms to 1 megohm. All feature smooth character-
istics, particularly at resistance roll-on and roll-off positions. Come to the
original source for MOD-POTS. We have what you need; our distributors
have them when your need is now. Ask for Publication 5217.

5 vy4

N @
] /D/\\ for low turning torque,
resistance - excellent linearity and

and low contact
ideal roll on/roll oft

_~Tesistance track

' rotary is embedded into
(CW or CCW actuation), substrate
push-pull or momentary
push. Gang switching
capability. y ) ¥
and concentric shafts Choice of

also available solder lug or PCB pins

@l ALLEN-BRADLEY

o Milwaukee, Wisconsin 53204 Cores
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Smaller, cheaper
son of LSI-11
to use 16-k RAM

Natlonal developing
2-micrometer
MOS process

AMD, Intel ready
with 32-k ROMs

Logic analyzer
from HP aims
at two systems

Complete flber-optic
system for CATV
shown at San Diego
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Electronics newsletter

A second-generation LSI-11 microcomputer is expected to be announced
later this month by the Components Group of Digital Equipment Corp.,
Marlboro, Mass. The new version, which will use the same basic DEC-
produced four-chip set as the original, will introduce the 16-k random-
access memory into the LSI-11 family. The microcomputer is believed to
offer the same performance as the original, but some configurations will
cut the volume by two thirds and the price by about 40%. Designated the
LSI-11/2, it will consist essentially of a central-processing-unit board, a
memory board, a new serial interface board, and a new mounting cage. A
typical system, consisting of CPU board, 32,768 words of memory, inter-
face board, and cage, will probably sell for less than $2,000.

Very-large-scale MOS integrated circuits built with 2-micrometer pattern
geometries are coming next year, according to Pierre Lamond, National
Semiconductor Corp.’s new director of technology. While most of the
industry is struggling with 4-um structures, Lamond claims that National
has put together electron-beam masks and projection-printing techniques
“that make possible 2-um prototype devices in the next 12 months and
production in 1979.”” National’s first such device will be a 64-k charge-
coupled-device memory. The process is a payoff from the $30 million-plus
R&D effort launched by National this year. Other projects are in subnano-
second logic, injection logic, and magnetic bubbles. Like many U. S.
semiconductor manufacturers, National is putting increased emphasis on
n-MOs technology for next-generation devices.

Two of the biggest suppliers of MOs read-only memories will ship samples
of high-performance 32-k parts by the first quarter. Advanced Micro
Devices Inc. has already begun accepting 32-k orders, according to Ben
Anixter, MOS marketing manager. The 350-ns, 5-v part is fully static and
conforms to the industry-standard JEDEC pinout. Intel Corp., the largest
supplier of big n-M0s ROMs, will begin shipping its fully static 32-k design
with non-JEDEC pinouts (see p. 35). Equally important, at the same time
Intel will make available the industry’s first fully compatible 32-k single-
S-v erasable programmable rROM.

Hewlett-Packard Co.’s Colorado Springs division is about to take the
wraps off a new 20-megahertz logic analyzer for use in designing and
troubleshooting both synchronous and asynchronous digital systems.
Through simple keyboard control, the new Model 1615A can be config-
ured three ways —as a 24-bit state analyzer 256 words deep, as an 8-bit
timing analyzer 256 words deep, or as a combined 16-bit state and 8-bit
timing analyzer each 256 words deep with both operating simultaneously.
With an HP 180 series oscilloscope, the 1615A will cost about $7,000.

A company put together by communications entrepreneur and consultant
Irving B. Kahn is likely to cause a stir at the Western Cable Show and
Convention in San Diego (Nov. 9—11) with its first showing of a
complete fiber-optic system tailored for the cable television industry. The
company is Times Fiber Communications Inc. of Wallingford, Conn.; its
system can transmit 12 color Tv channels over a single fiber. The cable will
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connect the optical signal source at the antenna to the CATV head end, then
function as a supertrunk, or main cable, to carry the signal to distribution
points. But, says Kahn, head of an array of companies making fiber-optic
equipment for the cable TV business, “there’s no reason why the same cable
won’t be used for distribution cable as well and ultimately bring Tv signals
right into the subscribers’ homes.”

MicroNova line Data General Corp. is announcing its first business computer in the
ts Its first microNova line. Less than $14,000 buys a processor, 64 kilobytes of
AL UL memory, a display terminal, and a dual-diskette drive. The language
business machine spoken is Data General’s business version of Basic, which was previously
available only on larger machines, since it required the disk-based real-
time operating system. Adapting business Basic down to the microcom-
puter level, where it now runs on the diskette-based operating system, is
just a start for Data General. The Southboro, Mass., manufacturer will
soon flood its microNova line with hardware and software products as

part of an aggressive campaign in both the boards and boxes.

Robot gets ‘eyes’ Robots have long relied on a sense of touch to perform industrial
to find parts operations, but now Auto-Place Inc. has given them eyes as well. Early
next year, the Troy, Mich., firm will start shipping a standard robot that
on conveyor will search for and pick parts from a moving conveyor before it does its
other materials-handling or assembling tasks. Under the control of an
Imsai 8080 computer, which is built around a Z-80 microprocessor, and
using a pattern-recognition scheme, the unit uses a pair of General Electric
charge-injection-device cameras: one to direct the X-Y motion of the arm,
and another on the end of the arm to orient the hand to the moving part.
The system —called AP-C2 — will be tagged at a hefty $50,000, about five
times the price of the simple Series 50 robot that it uses. Earlier vision-
equipped robots made by the firm have been limited to inspection chores.
At Ford Motor Co., for example, they are used to weed out defective parts
from those that will be used in transmissions. In that task, the robot detects
whether holes have been drilled in the proper positions.

Beckman C-MOS Beckman Instruments is shipping samples of a pair of 12-bit hybrid digital-
DAC compatible to-analog converters that are the first to provide the convenience of
microprocessor compatibility plus the low power dissipation of c-mMo0s
with microprocessors circuitry. Both units contain double-buffered input latches and can accept
either TTL or c-MOS logic inputs. The internal c-MOS circuitry is laid out
on a single chip that incorporates level translators, registers, analog
switches, and switch drivers as well. One device, the 7545, is a four-
quadrant multiplying unit that typically consumes less than 10 milliwatts
of power. The other device, the 7546, is a complete general-purpose
converter containing both a reference and an output amplifier. Beckman,
which plans to have the new units in production during January, is pricing
commercial versions of the 7545 at about $22 and the 7546 at $43 in
hundreds.
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Signetics Op Amps:

Fast Performers
Fast Delivery.

The next time you find yourself searching the
specification tables for a high-performance op amp,
be sure to search ours. You'll find a broad offering—
more than 60 models, each with package and
temperature options. You’ll also discover
three new entries, one of which is likely
to provide that exceptional spec you
need.

If low noise is critical to your de-
sign, then you need our new SE/
NEb5534. There’s not another op
amp around with better noise
performance. With input
noise specified at 4nVVHz
at 1 kHz, this device can
drive a 600-ohm load.
Great for quality audio
equipment and instru-
mentation/control cir-
cuits. Our quiet per-
former also offers a
generous 10-MHz bandwidth .g
usec slew rate.

When you compare the SE/NE5534 with stan-
dards like the ©nA741 and LM307, you'll find that it of-
fers superior performance—spec for spec. This out-
standing op amp is internally compensated for gains
equal to, or greater than, 3. And if you want to opti-
mize frequency response for unity gain, capacitive
load, low overshoot, ete., you can do so easily with an
external capacitor.
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i following op amp(s):

] [0 Low-Noise SE/NE5534 [0 High Slew SE/NE530
1 O High Siew SE/NE538

For

wo For ] . For those designs demanding high
slew rates, you should look into our super-fast per-
formers—the SE/NE530 or SE/NE538. Internally
compensated, both of these devices have
excellent input characteristics.
The SE/NE530 is a superior re-
replacement for any device in the
1nA741 family. With highslew
rates of 18V/usec (+1 gain) and
25V/usec (-1 gain)—plus a
small-signal bandwidth of
3MHz—thisopampisa veri-
table workhorse for num-
erous applications. Select-
ing it over a 741-type
device translates to im-
proved performance,
greater design flexi-
bility and reduced
inventory,
With the SE/NE538, you get
40Vlnsec slew at a minimum gain
of +5/—4. This guaranteed speed
el comes without power penalty, as
“the maximum supply current required is just
3mA. If you’'re using op amps like the uA741,
LM301A or BiFETs, you could be getting
better performance with our 530 or 538.
e Move up to better op amp performance. Move up
* Wo'Signetics. For complete details, use the coupon be-
low or contact your local Slgnetlcs distributor.

JJf;ﬂ“Etlns

a subsidiary of U.S. Philips Corporation

Signetics Corporaton
811East Arques Averue
Sunnyvale, California 94086
Telephone 408/739-7700

-------------------1

To: Signetics Information Services, 811 E. Arques Ave.,
P.0O. Box 9052, Sunnyvale, CA 94086

Please send technical data and sample(s) for the

0O My need is urgent; have an applications specialist

phone me at once: ( ) ext.

1 Name Title
] Company Division
| Address MS
| City State Zip

I'm also interested in any other op amps you offer for this
|

application: Em1110
L-------------------J
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The only Double-Balanced

with a 2-YEAR GUARANT
featuring HiRel tested diod

Introduced in 1971 at $7.95...
still only

$7 95

(500 pieces)
$9.95 (1-49)

|

jxers

*including diodes! p— c ;
-

Yes, a two-year guarantee for hermetically To earn your continuing support, we are now
sealed DBM’'s is now a reality . . . made pos- employing HTRB Hi-Rel testing for every diode
sible by an accelerated-life diode screening used in the SRA-1, at no increase in cost to you.
program adopted at Mini-Circuits. So, for the same low price of $7.95, you can

) . e purchase our SRA-1, with a two-year guarantee,

Each Schottky diode used in Mini-Gircuits including diodes.

SRA-1 mixers is now preconditioned by the HTRB

(High Temperature Reverse Bias) technique, pre- ‘To ensure highest system reliability demand
viously reserved almost exclusively for semicon- highest quality diodes on your source-control
ductors assigned to space applications. With drawings and purchase orders. Specify SRA-1
HTRB testing, each diode is operated for 168 hours mixers, with HTRB tested diodes from Mini- Cir-
at 150°C with one volt reverse bias applied. cuits!.. where low price now goes hand-in-hand

. o . with unmatched quarity,
To screen out ‘‘infant mortality’’, the diodes are

deliberately stressed to accelerate aging and to
force time-related failure modes to take their toll.

In conventional testing or “*baking”, the diode does MODEL SRAT =~ o .
. Freq. range 'MHz LO . 11 5.500 RF 05500 IFdc 5
not experience anywhere near the stress encoun- c loss dB 1
ith the HTRB program. Hence, the abilit o sttavelfror ’
tered with th | prog . ce, bility One octave from band edge 55
at Mini-Circuits’ to locate the potentially-unreliable Total range 65
diodes before they are assembled into SRA-1 units Isolation dB Typ
And, with double-balanced mixers, the overall re: l'l;:%'elp’gzg :dghee‘r' tg:‘: ;’5
llability hinges almost entirely on the diodes used. &,d,an‘ge t LO-RF 15
LOIF 40
Yes, the HTRB procedure costs us more and Upper band edge 1 LO-RF 35
screens out more devices. But our goal is to ne octave low LO-HF 30
improve reliability to a level unmatched for off-the- Min_Electronic attenuation {20 mA) 3 dB
shelf DBM's at no increase in cost to our cus- Signal, 1 dB compression level 4 | dBm
tomers. You — our customers by your overwhelm- Impedance alf ports 50 ohms
ing confidence in our product line have made us
the number one supplier of DBM's in the world. B0 M
.. AMini-Circuits
aned oﬂe mul cmcurrs LABORA'I’ORY

WE’'VE GROWN

Customer acceptance o! our products has been so overwhelming.

2625 East 14th Street Brooklyn‘ New York 11235 (212) 769-0200

we've been forced to move to larger facilities — THANKS Domestic and International Telex 125460 International Telex 620156
International Representatives. [ AFRICA Ahtra (PTY)Ltd PO Box 9813 Johannesburg 2000 S L NORWAY Cn mati - 1=nsjove L v Norway SINGAPORE & MALAYSIA
Africa O AU<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>