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Suppose you wanted an Automatic RLC Bridge

that could measure up to 2 MQ resistance, bility; 120-Hz and 1-kHz test frequencies;

2000 H inductance, and 0.2 F capacitance, 5-terminal connections to preserve a basic
plus equivalent series resistance and leak- 0.1% accuracy; a built-in 0 to 3-V bias or
age current. A bridge with 5-digit resolution external bias to 600 V; optional remote

for reactance and resistive readouts, auto- programmability and data output.

matic decimal point and units of measure-
ment; a 20-measurements-per-second capa- And prices that start at $4,450. (in U.S.A)

Where could you possibly find such a bridge?
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1683 Automatic RLC Bridge by

General Radlo Concord, Mass. 01742 Europe: Postfach 124, CH 8034 Zurich, Switzerland
®

ATLANTA 404 6336183 / BOSTON 617 646 0550 / CHICAGO 312 9920800 / CLEVELAND 216 886.0150
DALLAS 214 637-2240 / LOS ANGELES 714 540 9830 / NEW YORK (N.Y } 212 964-2722 IN.J.} 201 943-3140
PHILADELPHIA 215 646-8030 / SAN FRANCISCO 415 948-8233 / SEATTLE 206 747-9190 / SYRACUSE 315 454.9323
WASHINGTON, D C. 3018815333/ TORONTQ 416 252-3395 / ZURICH (051) 47 70 20
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The sweeper with the “think ahead” design
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SWEEP FUSCTIONS

It’s here

right now.

new multiband
solid-state

9

sweeper.

Take a look at the front panel and see
how unique it really is. Functions are di-
vided up the way you use them: frequency
functions around the dial, sweep func-
tions below. You can sclect frequency
band simply by pressing a lever that ro-
tates the dial. This gives multi-octave out-
put from a single RF connector. The
plug-in drawer holds the thin-film micro-
circuit RF modules.

HP’s new 8620A Microwave Sweep
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Oscillator gives you exceptional tuning
linearity, low noise, low residual FM and
high power output along with multiband
performance, compact size, programma-
bility, and HP instrument compatibility.
In fact, all the performance features you
expect in a sweeper are built iato this
new instrument.

Not only is the 8620A an economical
bench sweeper, but its “think ahead” de-
sign lets it grow into a sophisticated

multi-octave sweeper system for far less
money than you'd expect. A demonstra-
tion? Just call your local HP field engi-
neer. Or write to Hewlett-Packard, Palo
Alto, California 94304; Europe: 1217

Meyrin-Geneva, Switzerland.
) £
04022

HEWLETT @ PACKARD

SWEEP OSCILLATORS
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A good bench DVM
is fast
and accurate...

Circle 2 on reader service card

A great bench DVM
Is fast, accurate,
and easy to use!

HP’s 3480 is a great bench DVM. Simpie, foolproof con-
trols and full, five-decade autoranging reduce operating
effort and errors. Fast response time and low noise make
millivolt adjustments easy. And high noise rejection
makes the last digit fully useable.

Low injected noise will not disturb the circuit under
test. And constant >10() input resistance on the lower
three voltage ranges reduces loading errors.

The digital readout display is presented in standard
format for easy reading, easy understanding; i.e., +143.17
mV —not backwards, or inside out. Other convenience
features include a sampling-rate indicator and a manual
trigger for quick one-shot samples.

Options and plug-ins are available to give you com-
binations of five DC ranges, five true-RMS AC ranges,
and six ohms ranges. And you pay for only the capabili-
ties you want. Prices begin at $1500 for five ranges of
fully autoranging DC.

For further information, contact your local HP field
engineer, or write to Hewlett-Packard, Palo Alto, Califor-
nia 94304. In Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETTW PACKARD

DIGITAL VOLTMETERS
090/45
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About this issue

aser and diamonds conjure up

some of the fabled qualities of
irresistible forces and immovable
objects. And as in the undecidable
riddle, the two are pitted against
each other in a not-yet-decided con-
test—scribing semiconductor wa-
fers. This issue’s cover reflects the
laser’s challenge to diamonds in the
tricky job of cutting chips apart
(see p. 70). The photomicrographs,
courtesy of Motorola, one of the
first firms to use laser scribing,
show the cdges of two different
chips, placed face to face. The top
chip, scribed by diamond, has mi-
crocracks that can propagate and
ruin the chip. The bottom chip,
scribed by laser beam, is cleanly
broken. The inset shows the way a
laser beam moves across a wafer.

In sending the photos to Elec-
tronics, Irwin R. Carroll, supervisor
of technical communications, wryly
commented on the difficulties en-
countered—not in using the tech-
nique, but in photographing it.
Motorola’s team took 56 color pho-
tos of an actual laser beam at work
on a wafer. But in the end, a photo
of a simulated set-up, which
showed the technique best, had to
be used. Said Carroll: “We found
the fascination of laser scribing is
very hard to capture on film.”

Our outpost in Japan, the hotbed
of electronic calculator produc-
tion (see Probing the News, p.
83), is manned by old Japan hand
Charles L. Cohen, who has been
there for 15 ycars, half of them
spent with McGraw-Hill. An clec-
tronics engineer, Cohen attended

the University of Tokyo, and his
grasp of the language has been
a priceless asset for Electronics: he
regularly scoops the competition.
Take clectronic calculators as an
example. Having followed the field
from the beginning, he knew the
significance of a tiny experimental
clectronie calculator that he spotted
in the development labs of Haya-
kawa, now Sharp, way back in Oc-
tober 1968. He fired off the first
story about the first machine seri-
ously aimed at using LSI to open
consumer markets for calculators.
Then, thanks to his linguistic edge,
he talked the company into giving
Electronics a photo of the ma-
chine’s circuits. He has been on top
of the subject since then, too, and
put together a minutely detailed
5,000-word report, which formed
the basis for the Probing the News.
The American side of the picture
was supplied by Lawrence Curran
and Stephen Wm. Fields, managers
of Electronics’ Los Angeles and San
Francisco burcaus, respectively,
and New York-based consumer
clectronies editor Gerald Walker.
Walker, in covering the Business
Equipment  Manufacturers  Assn.
show earlier this month, came
across a potential new market for
clectronics—calculator surveillance.
“The mini models are now small
cnough to walk off with,” he says.
“So exhibitors put them under
bubbles, chained them down like
post office pens, insisted on signing
out units before letting you handle
them, or else hired professional
guards to stand over the mini dis-
plays. Next year: closed circuit TV.”
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PETP FILM CAPACITORS
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EASIER THAN EVER TO FIT
YOUR BOARD & BUDGET.

BROAD LINE GETS BROADER.
8 LOWER CAPACITANCE VALUES
(100 pF thru 390 pF @ 200 V).

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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&COST:

NO BIGTHING

Type 192P Pacer® Polyester Film Capacitors are
mass-produced to beat the space/cost squeeze in
commercial and industrial applications. Extended-
foil PETP film sections with metal end caps provide
best possible non-inductive construction. End caps
also act as moisture barriers. Ideal for automatic
insertion on printed wiring boards. Expanded line
includes capacitance values from 100 pF to .47 wF.
Voltage range, 80 to 600vdc. Write for Bulletin 2066C.

Technical Literature Service
Sprague Electric Company

35 Marshall Street
North Adams, Mass. 01247

SPRAGUE

THE MARK OF RELIABILITY

Circle 5 on reader service card 5




6

fe??i\/?}@ DISCAPS
FOR TEMPERATURE

SENSITIVE APPLICATIONS

Perma-Power, a division of Chamberlain Mfg. Corp., a leading manufac-
turer of radio controlled garage door openers, specifies RMC DISCAPS
to assure reliability under extreme environmental conditions.

RMC produces a full range of DISCAPS for temperature sensitive cir-
cuitry or applications requiring exact temperature compensation. Fre-
quency and temperature stable types, as well as units of predictable
variability, are available.

DISCAPS are produced to the highest standard of quality and may be
specified with complete confidence.

If your application requires special physical or electrical characteris-
tics, contact RMC's Engineering Department.

Write today on your company letterhead
for your copy of the complete RMC catalog.

p— —

DISCAP 3 ' RADIO MATERIALS COMPANY

CERAMIC A DIVISION OF P. R, MALLORY & CO., INC.

CAPACITORS GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chicago 46, IIl,

e

Two RMC Plants Devoted Exslusively to Ceramic Capocitors
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FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. |

Readers comment

Leakage lament

To the Editor: We read with in-
terest, and some consternation, the
article on MOS commutators by
Dale Mrazek of National Semicon-
ductor [June 8, p. 82]. I would like
to point out an error that your
readers should be aware of.

There is no difference in leakage
between (100) crystal orientation
and (111) crystal orientation.
Whether a device is specified at
125°C or at 85°C is purely a func-
tion of circuit design, power dis-
sipation, and the willingness of the
supplier to make tests at 125°C.

The box at the bottom of page
85 states: “Finally, silicon cut along
the (100) plane is much cleaner
electrically than (111) silicon.
Leakage is very low in (100) de-
vices.” 1t’s also stated that “while
any silicon device’s leakage rises
rapidly with temperature, only
MOSFETs made with the (100) sili-
con are specified at operating tem-
peratures to 125°C.”

Intel Corp.’s 1406/7 is an ex-
tremely high-speed, low-power,
low-leakage, dual 100-bit shift reg-
ister which is specified over the
temperature range of —353°C to
+125°C. The 1406/7 is built on
(111) material and can be com-
pared with the 406/7 of Mr. Mra-
zek’s firm, built on (100) material.

Since minimum operating fre-
quency in a dynamic shift register
is a direct function of junction leak-
age, it is an excellent test of our
two processes. Although the Intel
device has two or three orders of
magnitude lower junction leakage,
this low leakage is process oriented
and in no way is a function of
crystal structure.

Robert F. Graham
Intel Corp.
Mountain View, Calif.

m Mr. Mrazek replies: Mr. Graham
is comparing apples and oranges.
The article was about analog com-
mutators, not shift registers.

At the time the article was writ-
ten, there were no other analog
commutator 1Cs with the high-tem-
perature specifications cited in the
article. To my knowledge, there are

Circle 7 on reader service card—>-



Actual Size!

SOLUTION/Hz

I —— s

Oz — 2GH 1Ma
AT"ENUATOR 20Hz —2GHz

Fully automatic: DC to 3 GHz- $2,295.
S-D’s new 6053 counter:

Automatic operation, plus a new low sensitivity, high input
impedance 200 MHz amplifier add vp to one thing—a new
high in counter performance. By automatic operation, we
mean just that. All you do is hook up 1o either the BHC or “N”
type connector and push the range kutton. It's really simpler
than using an ordinary frequency meter!

Other key features and specs: 3%2" half rack contiguration.
Resolves 3 GHz to 0.1 Hz. Remote programmable BCD
recorder output. 10 mV rms on 200 MHz input. Choice of 7 or
9 full digits.

The $2,295 price comes out to only 77¢ per MHz! For that, why
settle for 500 MHz, when the new 3-D 6053 goes rght up
to 3 GHz?

Ask your local Scientific Devices office for complete data or
a demonstration or contact: Concord Instruments DCivision,
888 Galindo St., Corcord, CA 94520. P-one: (415) 662-6161.
TWX: 910-481-9479.

SYSTRON 9 DONNER

Another S-D instrument first! Electronic coLnters/Digital voltmeters/Pulse generators/Data generators/
Time code gererators/Sweep generators/Spectrum analyzers/Digital panel meters/Digital clocks/Signal generatoss/
Oscillators / Lakoratory magnets /Precision power supplies/Anaicg & analog-hybrid computers/Data acquisition systems. A




WE'VE GOT A BETTER

WAY TO0 MAKE
PRINTED CIRCUITS!

To avoid the necessity of
a multi-layer circuit board
for a process computer,
we produced this high-
density dual-inline double-
sided board with a 6 mil
line width and 8 mil line
spacing. Ask us . . . we've
got a better way to make
printed circuits!

Our circuit boards were on
Apollo, LEM, and seis. experi-
ment. Sequential laminating,
extra-fine line width and spac-
ing, plated slots and edges,

Developed new technique to
produce circuit boards with
more reliable plated-thru
holes.

New industry technique was
used to produce multilayer cir-
cuit boards with an internal
heat sink.

Reliable circuit boards in high
volume at low cost were pro-
duced for this project.

APOLLO

This 3-layer circuit board
was designed to be as eco-
nomical as most double-
sided circuit boards...for
the Control Data 7600
Computer. Ask us...we've
got a better way to make
printed circuits!

7 Again, top reliability was re-
quired and delivery on-time
was made 10 the customer.

We introduced circuit boards
that had the highest density
circuitry ever used before on a
production basis.

Developed new technology for
sequential laminating multj-
layer circuit boards with alum-
inum backbone.

o

s

-
-
-

- —

Not all multi-layer circuit
boards are small. Although
some of our circuits meas-
ure a fraction of an inch,
double-sided circuit board
produced for a memory
system measures 18" x
22", Ask us ... we've got
a better way to make
printed circuits!

GEMINI

Required new techniques for A J—"
manufacturing heat sinks and !

insulation by chemical milling \/ >

&

4

This design and production experience can
work for you ... CALL US NOW.

CONTROL DATA
[ corroRraTion |

CORPORATION

CONTROL DATA CORPORATION
CIRCUITS DIVISION
7800 COMPUTER AVENUE
MINNEAPOLIS, MINN. 65435
PHONE: (612) 927 5681
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Readers comment

still no other analog commutator ICs
with comparable specifications com-
mercially available.

Leakage is relecant to operating
temperature because leakage rises
rapidly with temperature, making
125°C operation impractical if low-
temperature leakage is high. Such
devices have to be screened for
high-femperature performance.

Leakage is related to the process
as follows: the (100) process has
low fault concentration and gives
low-resistivity silicon if properly
performed. It has a low switching
threshold (—2 volts vs. —4 V for
(111) silicon). Smaller devices can
be built with smaller functions for
a given R,,, also curbing leakage.

Lotw-threshold logic MOS devices
are starting to become available in
(111) silicon with the silicon gate
and ion implantation processes, but
such products were not commer-
cially available at the time the arti-
cle was written. To my knowledge,
analog commutators made by these
processes—against the normal (111)
process—are not now available or
cannot be even compared.

Finally, dynamic shift registers
must be compared under different
operating conditions than commu-
tators. 1 also wonder why Mr.
Graham chose to compare one of
our old shift register designs with
one of his company’s newest.

Amplifier power
To the Editor: There was a gross
error in the specification of our
model 300P wideband power am-
plifier [Oct. 12, p. 153]. The am-
plifier that is pictured and de-
scribed is in fact a 3-watt unit that
sells for $450. The description er-
roneously states that this unit can
provide over 30 W of power output.
We can provide over 30 W of Class
A power over the described fre-
quency band using two of our
mode] 320L amplifiers and a set of
our hybrid combiners, models
PMI2-2 and PM40-2. This combina-
tion, however, sells for $4,955, and

not $450.

L.M. Salmen
Electronic Navigation
Industries Inc.
Rochester, N.Y.
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FOUR FOR FREE!

RCA offers you four plastic
power transistors without charge.

N
Vv (sus) h I \
RCAType Package CER FE C CE
V A \Y
f,.—=0.8 MHz min; P,—=100 W max
2N5034 TO-3 equiv. 45 20-80 4 4
2N5035 Straight lead 45 20-80 4 4
2N5036 TO-3 equiv. 60 20-80 5 4
2N5037 Straight lead 60 20-80 5 4
f,.—=0.8 MHz min; P,—36 W max
2N5293 TO-66 equiv. 75 30-120 0.5 4
2N5294 Straight lead 75 30-120 0.5 4
2N5295 TO-66 equiv. 50 30-120 1 4
2N5296 Straightlead 50 30-120 1 4
2N5297 TO-66 equiv. 70 20-80 1.5 4
2N5298 Straightlead 70 20-80 1.5 4
f,—0.8 MHz min; P,=50 W max
2N5490 Straight lead 50 20-100 2 4
2N5491 TO-66 equiv. 50 20-100 2 4
2N5492 Straight lead 65 20-100 2.5 4
2N5493 TO-66 equiv. 65 20-100 2.5 4
2N5494 Straightlead 50 20-100 3 4
2N5495 TO-66 equiv. 50 20-100 3 4
2N5496 Straight lead 80 20-100 3.5 4
2N5497 TO-66 equiv. 80 20-100 €45 4

Why? Because RCA has produced millions of plastic power transistors
for automotive and audio applications, production techniques are proven,
reliability is established, and prices are lower than hermetic counterparts.
We're confident that you will design RCA plastic power into your circuits —
once you've tried them!

Review the chart and select any four. They re ideal for applications
such as voltage regulators, switching regulators, linear regulators, pulse ampli-
fiers, linear amplifiers, power switching, solenoid relays, and many others.

Next, contact your RCA Industrial Solid-State Distributor, he is your
source for the four free samples. This offer is good in the U.S.A_, and
expires December 31, 1970.

RCA | Electronic Components|Harrison, N.J. 07029
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What do we mean by popular?

We mean popular: National makes all the
bipolar digitals, linears, hybrids,
transistors and J-FETS most companies
use most of the time. And we make them
in all the popular packages.

Who determines our line? Qur
customers. Primarily systems designers.
Guys with common needs and custom
needs. We fill the common needs with the
devices we all know and love. And,
we find a way to turn custom problems

National m
popular devi
Signetics and
put together.

into more common solutions. Which
means we wind up with most of the
devices you're most likely to put on your
own parts list.

Which makes us the logical first stop
when you’ve got a new list of parts to buy.

Or, if you already have a good first
source, give us a shot at seconds.

When you ®
use National "ﬂ'l'lﬁnﬂ'o
as a second source, you don’t have to
shop around for a third source.
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SHL(T1)

To be a good second source, you
have to be a good first source.
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measurement flexibility

Mainframes
avallable
with or without

Rugged Bistable ’« TYPE 3A6 3
Storage [ ke

EXTRSNY INC SOATLONG Oiuo - f 4

TYPE 384 TIME BASE

POSITION TIME/DIV on

x
VOLTS'0!V
[ —

CH 2

{

-

-

.g ‘ K RO 1HE

The Dual Plug-In Feature of the 560-Series Oscilloscopes al-
lows conventional Y-T or X-Y displays with either single-trace
or multi-trace units. The 564B MOD 121N (pictured above) pro-
vides stored displays at constant brightness independent of sig-
nal repetition rates. Seven-inch rackmounts are available in this
family of valued performers.

561B ... .. ... ... . .. $595 564B MOD 121N ... $1,250
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MULTI-TRACE

Compare time related pulse
trains using this DC 1o 10
MHz, 35-ns risetime plug-in

: ! with deflection factors from
- 10 mV/div to 10 V/div.

Type 3A6 ........ $550

IYPE 352 SAMPLING UNII
] e

¢ 09
.o

0.2 w. o

-ﬁ ". .I -

e

== [

e ) ‘ » SAMPLING

“ [ Extend your measurement
=gl Log capabilities to 14 GHz with
s ' e . ;‘ 25-ps risetime, internal trig-
:. @ gering, dual-trace and inter-

changeable heads.
Type 382 ........ $950

DIFFERENTIAL

b Make differential measure-
= ments from DC to 1 MHz with
(o’ 10-uV/div deflection factor

and 100,000:1 common-mode
= rejection ratio.

Type 3A9 ........ $525

TYPE 3LE SFICTAUM ANALYZIA #LUG ik UNIY
o

SPECTRUM ANALYSIS

Analyze the frequency spec-
trum from 50Hz to 1 MHz
with calibrated dispersion
and calibrated deflection fac-
tors.

Type 3L5 ....... $1125

TYPE 2A60

AMPLIFIER

L4 SINGLE-TRACE
Perform single-trace mea-
surements from DC to 1 MHz
at deflection factors from
50 mV to 50 V/div with this
T low-cost plug-in.

Type 2A60 ....... $140

CARRIER AMPLIFIER

Measure force, acceleration,
strain and displacement in
applications such as stress

analysis, vibration studies
and fatigue tests.
Type 3C66 ....... $495

The Tektronix 560-Series Oscilloscopes have a
complete selection of plug-ins, permitting you to
adapt your measurement capabilities to meet your
changing measurement needs. More than 25
plug-in units are available covering single chan-
nel, multi-trace, differential, sampling, spectrum
analysis and other special purpose applications.
Adapting your measurement capability to meet
your changing measurement needs is assured.
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For detailed specifications contact your local
Tektronix Field Engineer or write: Tektronix, Inc.,
P.O. Box 500, Beaverton, Oregon 97005.

These instruments are available through
our new Leasing Plan.

U.S. Sales Prices FOB Beaverton, Oregon

o Tektronix, Inc.

committed to progress in waveform measurement
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FREE

Engineering
Handbook

on
Electromagnetic
Delay Lines

We've reserved

a copy

for yourdesk...

Terms. .. engineering
definitions ... how to
specify delay lines . ..
characteristics of various
types. .. specifications
...they'reallincluded in
thisconcise, easy-to-read
handbook...yoursfor
theasking.

LUMPED CONSTANT ...
DISTRIBUTED CONSTANT
...VARIABLE

all three types are covered
in this reference
handbook.

RCL ELECTRONICS, Inc.,

General Sales Office:

Seven Hundred
South Twenty First Street
Irvington, New Jersey 07111

Who’s who in electronics
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Larse

Being a program manager at Lock-
heed Missiles & Space Co., which
George Larse was, is a “lot like
running a small business,” which
he does. After 19 years with Lock-
heed, Larse formed his own com-
pany about a year ago. And based
on the company’s performance to
date, he must be given high grades
in running a small business. The
Larse Corp., founded with the in-
tention of bringing MOS/LSI tech-
nology to industrial applications,
already is on the market with its
first product—a compact, complex
signal processor called the data
communicator [Elcctronics, June
22, p. 135].

The tough job—selling the device
—is still ahead. But Larse is confi-
dent that the communicator will
find its way into a large number of
data acquisition, alarm, tone inter-
rogation, and supervisory control
systems.

The communicator’s key com-
ponents are two MOS circuits; one
has 1,500 transistors and scans,
encodes, and transmits 16 inputs to
a 3,500-transistor chip that decodes
and demultiplexes them.

Turning out such complicated
integrated circuits in a year hinged
on cooperation, says Larse. “Cir-
cuit and logic designers worked
hand in hand with MOS designers.”
This, he claims, cut down on the
chance of errors creeping in when
logic designs were converted into
MOS layouts. In companies much
larger than his 20-man firm, states
Larse, the logic men and the MOS

men arc usually in two separate
departments, and rarely get to talk
directly to one another. In a big
company, he claims, it would have
taken at least two years to build
these chips.

Plans now are to concentrate on

the communicator in 1971. “We're
an OEM supplier,” insists Larse.
“We're not in the systems busi-
ness.” But he says his company
eventually will go after the end-
user business.
Last spring Deputy Sccretary of
Defense David Packard wrote the
Pentagon’s top brass that he was
“concerned about the management
of telecommunications within the
Department of Defense.” To make
the system more efficient, Packard
coucluded, its management had to
be strengthened. The best way to
get such a job done, in his opin-
ion, was to give a man the au-
thority and responsibility required
for the job and turn him loose.

From this came the creation of
the post of Assistant to the Secre-
tary of Defense for Telecommuni-
cations and, in late summer, the
appointment to it of ILouis A.
deRosa, Philco-Ford's  corporate
vice president for engineering and
research.

With his new assignment, deRosa
becomes executive agent for the
National Communications System,
the Pentagon’s designation for all
Federal communications networks
from the Defense Communications
Agency down to the smallest gov-
erniment system. His principal role,
however, will be to develop, coor-
dinate, and then recommend DOD
telecommunications policy to the
secretary.

Though still assembling the in-
formation he needs, deRosa alrcady
envisions improving the integration
of military communications systems
as well as upgrading their level of
redundancy to guarantee a network
that would remain operational after
attack. This view is reflected in the
Pentagon’s recent disclosure of its
plan to contract for analysis of a
minimum essential emergency com-
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These are,
reference =

“po

standards. =

working standarc

- '_ ‘V ::' l
The new Fluke 730A DC Transfer Standard, a rugged 20 pound,
battery powered instrument, takes the fuss out of calibratio

Of course you’ll continue to use your sfandard cell bank as a basic
reference. But you'll be time and monev ahead if youa use the

Fluke 730A as your “working standard” and avoid standard cell
problems such as temperature sensitivity. length of settling time, and
overload. The tru'y portable Fluke ?3DA features low temperature
coefficient, full accuracy in minutes, overload protection, and quick
and easy calibration te your reference standard.

The Fluke 730A consists of four identical independent reference
supplies. Output terminals provide individual outputs, tae mean
output of up to faur references and the series outpct of up to four
references. Specific reference voltage outputs available are 1.C00
(1.018 + 2V), (1.019 + 4V), 10.000 znd 2V Volts. Tae Modz] 730
may be used as a 1 volt or 10 volt slandard, or as an

“electranic standard cell.”

Transfer accuracy is 2 ppm. Stability is 10 ppm/month for individual
references. Only 3%2” high, the 730A can be used on the bench or

in a rack. Guarded outputs give you freedom from maise in high
accuracy floating measurements.

Price is S$1995. :
For the full story see your Fluke sales engineer or contact us directly.

FLI 'KE Fluke, Box 742€, Seattle, Wzshing-om 93-33. Phor.e: (206) 774-2211. TVeX: 910-449-2853/
In Europe. aédress Fluke Nederland N.V".}, P.C. Box 5053, Tilburg, Jo. and.

Phone: (04250) 70130. Telex: £34-51227/In ‘the V. K., address Fluke International Corp.,

Garnett Close, Watford, W2 4TT. Phon2: Wa:ford, 27769. Telex: 934523
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Pick your Alpha
gaussmeter-~--

NMR or
Hall Eifect

Alpha’s complete line includes seven models ranging from inex-
pensive Hall Effect units to a direct digital readout Nuclear Magnetic
Resonance instrument for highly precise measurements.

If your need is for meas- I

urement accuracies of 10 .
ppm, Alpha's Model 3093 = )
will meet it in an integral
control/display unit hous-
ing a §” CRT resonance
display and a seven digit & 2
readout. Range is from ap-

proximately 1,500 gauss P #9929 ¢ &
to a maximum of 18,000 =~ = ™ = = =
gauss. A single proton
sample and a single probe,
which is usable at any de-
sired distance, serve for the entire range. Price is only $4975. Another
NMR unit, Model 675, is available for $685.

Alpha offers a complete selection of Hall '
Effect instruments which combine accuracy,
wide range, and low cost. Alpha's Model |
3102 provides direct digital readings of
0-100,000 gauss to an accuracy of 1% for a
price of $950.

At minimum cost, Alpha's Model 3104 is a
general purpose gaussmeter with 2% accu-
racy. A taut band, knife-edge, mirror-scale meter supplies direct read-
ing from 0-30,000 gauss in six ranges. Cost is $295.

Other Alpha gaussmeters include Model 3100 for precision field
plotting and calibration at $1495; Model 3101 for DC differential
measurements at $895; and Model 3103 field-to-analog voltage trans-

ducer at $625. _—

5555

- PP 9239349

el @ olgl
s S B

NMR Gaussmeter
Model 3093

Hall Effect Gaussmeter
Model 3102

Hall Effect Gaussmeter
Model 3100

Write today for full information and specifications.

Alpha, subsidiary of Systron Donner Corporation
P. O. Box 2044, Oakland, California 94604
Phone (415) 635-2700

ALPHA
SUBSIDIARY

SYSTRON éﬂ DONNER
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munications network, which will
eventually form the basis for an
overall system employing extra low
to super high frequencies.

“First the Russians came, then the
Germans. But when the Russians
arrived for a second time, I figured
it was time to get out of Estonia
for good.” Recin Narma’s decision
during World War 2 to cscape his
native land is now bearing fruit
for the General Instrument Corp.,
in the form of an MOS operation
that finally turned profitable in
August,

The 47-year-old Narma has becn
vice president of GI's Semicon-
ductor Products group since last
March. He went there after work-
ing his way up from chief engineer
at Ampex Professional Products Co.
to vice president and general man-
ager of Ampex’s video opcrations.
“At Ampey,” says Narma, “I was
a customer of GI. But the same
criteria apply whether you make
end equipment or components—you
have to be pride and quality com-
petitive.”

Narma says that Gl's technical
problems were buried under man-
agement problems. “Therc was a
degree of anarchy; there was a lack
of direction. Paper work for a par-
ticular operation didn’t match what
was actually being done.” He adds
that the MOS department was over-
staffed—“yet T couldn’t find the
single person who was responsible
for wafer quality control, for ex-
ample.” So his first task was to cut
his payroll from 1,300 to 900. It
must have worked, because his
semiconductor group will ship
twice as much in November as it
did in March.

The new vice president didn’t
wave a magic wand. He simply
pounded home to foremen and
managers his basic management
philosophy: discipline and commit-
ment. And he told them that they
would mect their commitments or
lcave. Now, says Narma, wafer
preparation is up 50%, probe yields
arc up, wire bonding volume has
increased, and he expects product

shipments to increase by about
20% a month.
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Rare Species, We Breed.

Common Ones, We Manufacture.

We mass-produce metal oxide
semiconductors — commonly
called MOS. The basic mate-
rial for MOS devices is silicon,
the earth’s most common ele-
ment. The rarer element,
germanium, gave life to the
transistor two decades ago.

Nowadays, we breed millions
of new transistors every day on
paper-thin wafers of silicon, in
our plants located in elk-rich
Idaho and around the world.

Right now, AMI/MQOS devices
are working in computers, pe-
ripherals, data communications
systems and hundreds of spe-
cialized products.

The chances are good that a
new breed of MOS devices from
AMI can put you ahead of your
competition, even if your prod-
uct is not normally thought of
as “electronic” in nature. So
hop a jet to our Pocatello, Idaho
plant or to our Santa Clara

headquarters — where MOS is
in season all year round — and
see firsthand what microscopic
chips of silicon might do for you.

American Micro-systems, Inc.

3800 Homestead Road, Santa Clara,
Calif. 95051 Phone: (408) 245-0330

THE LEADING
MOS COMPANY,
WITH FACILITIES IN |
CALIFORNIA, MEXICO
IDAHO & KOREA

—
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We know that there are several
hundred thousand different problems,
some of them yours, that can be
solved by the right connector.

So we make 