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From near the banks of Loch Walden we
bring you a GRrrrand new product, the
1192 - a wee bonnie counter that’ll make
your pocketbook smile. But don't let its size
or price fool you; it's a real performer. For
instance, it measures frequency (from dc to
32 MHz), period (single and multiple), time
interval, frequency ratio, and, of course, it
counts. Units of measurement and decimal
point are automatically displayed. As little
as 10 mV will trigger its ‘input (up to 25
MHz), and you can control trigger threshold
and attenuation. You get better than average
stability with its internal crystal oscillator.

The 1192 can be ordered with 5, 6, or 7
digits, with or without BCD output, and for
bench or rack use. A new companion scaler,
the 1157-B, extends the upper frequency
limit to 500 MHz. This unit mounts side by
side with the 1192 in a common cabinet
to form the 1192-Z.

Prices* for the 1192 range from $575 for
the 5-digit bench model without data output

a 1192 COUNTER 8 GENERAL RADID

to $845 for a 7-digit rack model with data
output. Add the scaler for another $850.
That gives you a 500-MHz counter for as low
as $1425. How's that for a bonnie bargain?
If you order two or more, the unit cost is
even less with GR’s guantity-discount plan.
Discounts range from 3% for 2-4 units to
20% for 100 units.

For free literature (postpaid) or an all-
expense-paid demonstration, write or call
General Radio Company, West Concord,
Massachusetts 01781; telephone 617
369-4400. In Europe {except Scotland),
write Postfach 124, CH 8034 Zurich 34,
Switzerland. In Scotland, write General
Radio Company (U.K.) Limited, Bourne
End, Buckinghamshire, England, for special

attention. *Prices apply only in the USA.
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The singular advantage of Hewlett-
Packard's new 4470A is its inherent
ability to read out transistor noise
voltage (e.). noise current (i.) and
noise figure (NF), accurate to bet-
ter than *=1 dB. And when you tic
these factors into one neat package.
you end up with the most complete
noise performance story ever told.
Unless you want accuracy an order
of magnitude greater by calculating
your measurements with e, and i..
The 4470A was designed for accu-
racy and convenience in laboratory,
for incoming device inspection and
for QC testing applications on FET
and bipolar transistors. Yet the ana-
lyzer is simple ecnough to be used by
production personnel.
Measurements are made at 4 Hz
bandwidths, for precise checks at 11
spot frequencies between 10 Hz and
I MHz. Noise figure is read directly

— “POT FREQUENCY

RAWCE

in dB. using conveniently applied
external or internal source resis-
tances.

Since transistor gain varies between
devices, an automatic gain control
normalizes overall system gain to a
fixed value independent of the tran-
sistor being used. And the 4470A is
completely flexible for biasing tran-
sistors under test. The price is just
$4450.

Find out more about the simplicity
of measuring transistor noise from
your HP ficld engineer, or write to
Hewlett-Packard, Palo Alto, Calif.
94304; Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT # PACKARD
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Quite simply,

the most

versatile

preset counter

It's the new 5330B Preset Counter from
Hewlett-Packard. It can do about twice
as much work as the second best preset
counters. Yet it's priced about the same.
This 10 MHz counter can:
Normalize counted data to units such
as gpm, psi and rpm.
Issue control signals when preset count
or count rates are reached.
Introduce a selected offset in the reading.
Be programmed remotely by automatic
systems.
Totalize, find ratios and time intervals.
The 5330B gate times can be selected
by a 5-decade front-panel “N” switch to
any number of time units between 1 and
100,000. With a choice of 1us, 10 us,

02915

Circle 2 on reader service card

CVCI.

0.1 mis and 1 ms time units (""M""). So you
can get normalizing factors from 1 to 108,

This flexibility, together with the two
limit control switches (L1 and L2), lets
you virtually automate many processes such
as batching. The limit switches generate
output signals when the preset count is
reached. These signals become the com-
mands for your computer-run system.

The optional zero offset can be set at
any number between 0 and 99,999. This
lets your count start from a specific number
and return to that number automatically.

All four of these functions can be
remotely preset. It's also the first preset
counter to offer an anti-noise option. This
rejects high frequency noise that might
mask low-frequency data.

You can also use this preset counter
as a frequency divider. As a delay generator.
Or as a precise, digitally selectable
pulse generator.

If the 5330B is too versatile for you,
the 5330A should be just right. It does
slightly less (without limits, but zero offset
option available), and costs slightly less.

The 5330A is $1200. The 5330B is
$1550. To find out just how much they can
do for you, call your local HP ficld engineer.
Or write to Hewlett-Packard, Palo Alto,
California 94304; Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT ﬁ PACKARD

ELECTRONIC COUNTERS
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Probing the News

Aviation: Air traffic control for the
1980’s

Government: FCC’s controversial
commissioner

U.S. Reports

Communications: L-band tests
periled by spinning ATS-5

Air traffic control: Contract slippage
in NAS

Communications: Cheaper, smaller
signal selector

Displays: Navy seeks war room
picture

Computers: 18-bit model smaller
than 8-bit machines

Components: Replacing high-power
rectifier tubes

Memories: Modular answer to all
questions

Integrated electronics: Printing active
devices

Manufacturing: Varying interface
charges; plastic bags change
resistance tolerances

Electronics International

Japan: Gunn diodes generate pulses
Japan: Image dissector tracks wear
on overhead railway wires

Great Britain: In As-In P for microwave
semiconductor

Great Britain: checking buses the
practical way

New Products

In the spotlight

Supply for IC's delivers 5 watts

Meter has 0.19% accuracy

Traffic monitor for time-sharing
Components review

Hybrid power amp puts out 100 w
Instruments review

Phase-angle meter for field tests

Pot promises 0.01 ppm accuracy

Dvm nudged into market
Subassemblies review

Cassettes made self-reversing
Data handling review

Industrial FFT computer bows

Analyzer checks computer operation
Semiconductor review

MOS IC adder handles 4 bits

Title R registered U.S. Patent Office; © capyright
1969 by McGraw-Hill Inc. All rights reserved,
incluaging the right ta reproduce the cantents

of this publicatian in whole ar In part.
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Boosting reliability

of disk memories

Sound electronic design isn’t enough
by itself; good mechanical design can
make the big difference

Roland Boisvert and S.A. Lambert,
Digital Information Storage Corp.

Designer's casebook

® Sighting irregularities
in small shafts

= Monitor guards three ways
against power failures

® Zener in preregulator limits
series transistor dissipation

Multiplexer doubles as logic circuitry
James L. Anderson,
Fairchild Semiconductor

Active filters: part 13
Narrowing the choice
Michael Hills,
University of Essex

Growing silicon on spinel adds up

to high isolation, fast switching in IC's
Heinrich Schlotterer,

Siemens AG

When does it pay to customize IC’s?

Uwe Bertram, Hans Hoffman and Hans-Wilhelm
Neuhaus, Philips Zentrallaboratorium GmbH
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Readers Comment

Schottky transistor

To the Editor:

Your article, “Schottky diodes
make the IC scene [July 21, p. 74],
shows a lateral Schottky-barrier
collector (pnp) transistor. Yet, no
reference is made to the paper,
“The Schottky-Barrier Collector
Transistor,” given at the October
1966 International Electron De-
vices Meeting or to a paper of the
same title published in “Solid State
Electronics,” Pergamon Press, June
1968. These are, as far as I know,
the only papers published for this
type of transistor.

G.A. May
University of British Columbia
Vancouver, Canada

= Authors R.N. Noyce, R.E.
Bohn, and H.T. Chua apologize .to
reader May for not referencing his
paper in their article. Their inves-
tigations did include one Schottky-
barrier collector transistor in the
form most easily included in npn
transistor circuits. Other forms
were not investigated because of
incompatibility with the other proc-
essing. The goal of their work was
to develop low-cost, high-yield
processing for complex circuits.

Slightly better

To the Editor:

Regarding Lee L. Boysel’s ar-
ticle on a fast, parallel adder
[March 18, 1968, p. 119], he could
have avoided using a separate
carry circuit for each stage in the
group by changing the propagation
function to P = AB + AB, the
exclusive OR of A and B rather
than the inclusive OR. With this
function, the carry-propagation sig-
nals for a stage are never both 1
at the same time. Thus, a carry
signal can propagate only in the
forward direction.

The diagram shows one way to
realize the carry circuitry, using
the exclusive-OR function and
forming the complement of each
carry. Alternatively, the transistors
enclosed in the gray areas can be
replaced by the circuit shown in

Electronics | October 27, 1969



... looking for a specific interference filter?

Sprague makes many types to meet varied needs.

SUBMINIATURE EMI FILTERS
: FOR D-C APPLICATIONS
%% Q 50 or 100 VDC @ 125 C
L and Pi circuits, 0.1 to 2.0 A
Feed-thru capacitors, 7.0 A

ASK FOR ENGINEERING BULLETIN 8130A

SUBMINIATURE EMI FILTERS
FOR A-C APPLICATIONS

125 VAC, 0-400 Hz, 125 C
L and Pi circuits, 0.1 to 1.5 A
Feed-thru capacitors, 5.0 A

ASK FOR ENGINEERING BULLETIN 8131

GENERAL-PURPOSE EMI FILTERS

60 popular designs in various
circuit configurations

Current ratings, .005 to 50 A
Voltage ratings, 50 VDC to 250 VAC

ASK FOR ENGINEERING BULLETIN 8100B

HEAVY-DUTY POWER LINE FILTERS

250 VAC, 60 Hz

30, 50, 100, and 200 A

100 db from 14 KHz through
10 GHz at full load

ASK FOR ENGINEERING BULLETIN 8410

For engineering bulletins as noted above, write: Filter Division, ®
Sprague Electric Co., P.O. Box 39, Annapolis Junction, Md. 20701. s pn n G UE
THE MARK OF RELIABILITY
THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

‘Sprague’ and '@' are registered trademarks of the Sprague Electric Co.
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THE BROCKER

Here's our newest, most attractive addition
to the family: the JC rocker-handle
circuit breaker. It's much too nice to
hide on the back panel of your equipment: !
put it out front, and save yourself the
price of an on-off switch.

Along with the front panel sales
appeal you get the advantages of
hydraulic-magnetic protection: precise
ratings from 0.020 to 30 amp, job-matched
time delays, optional special-function
internal circuits, and a five-year warranty
that's rather attractive in its own right.
Write for Bulletin 3380.

.
The ‘old’ original. ..
...and a snappy newcomer.
An especially convenient mounting design lets
you snap the JB breaker right into the panel
cutout, prewired or not. Secure enough to meet
The breaker that started ‘ Mil-Std-202 for shock and vibration resistance.
it all, our Series JA is R The JB can be ordered with mounting-boss
fast becoming the - color caps that add sparkle and readability
first choice of OEM’s. to multibreaker panels. Write for Bulletin 3360.

Available in multi-pole
models with different
specifications for each pole.
Write for Bulletin 3350.

<> HEINEMANN 75 soees
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Readers Comment

e

A T,
T E E
B = e
the inset. In that case, the propa-
gation signal P would not be avail-
able separately, but it would open
the channel after only a one-gate
delay, instead of the two-gate delay
required when P is formed first.
Likewise, the propagation func-
tion for the borrow in subtraction
should be P, = AB 4 AB, the

complement of the exclusive OR
function.

>
Feo

=]

Ronald C. DeVries
University of New Mexico
Albuquerque

* Author Boysel says reader
DeVries overlooks one important
point. If all four pull-up resistors
are supplying current at the same
time, the transistor C,, serving as
a current sink, would have to be
very large and thus take up a lot
of room on the chip. Furthermore,
C,’s extra capacitance slows the
circuit’s operation. For d-c opera-
tion, the approach taken saves
space and speeds up operation,
even though on paper it looks more
complicated. On the other hand, in
four-phase circuits, DeVries’ ap-

proach is unquestionably better.
In fact, Boysel, who is now with
Four-Phase Systems Inc., is now
working with this approach.

Vested interest

To the Editor:

Your story on AGA [Oct. 13, p.
210] stated that the company has

“acquired control” of Consolidated
Airborne Systems Inc. Actually,
AGA’s interest in Consolidated is
limited to 200,000 shares—about
one-third of the outstanding shares
—purchased last month.

However, at the time of acquir-
ing its stock interest in Consoli-
dated, AGA entered into a share-
holders’ agreement with John I.
Nestel, chairman of Consolidated.
Under this agreecment, Mr. Nestel
is given the right to nominate 70%
of Consolidated’s board for a 10-
year period, thus eliminating any
thought that AGA seeks to obtain
control of Consolidated.

William A. Washburn
AGA Corp.
Secaucus, N.J.

SUBSCRIPTION SERVICE

Please Include an Electronics Magazine address
label to Insure prompt service whenever you
write us about your subscription.

Mall to: Fulfillment Manager
Electronies

P.0, Box. 430
Hightstown, N.J. 08520

ATTACH If you are moving, please let us know

CHANGE OF ADDRESS

flve weeks before changing your address.
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US.: 1 year $8; two years, $12; three years,
$16, Non- qualmed 1 year $25. Subscription

and check (] new subscription [J renew my | name
present subscription
Subscription rates: qualified subscribers In the | Ggdress

I
I
I
I
|
~ I
|
I
I
I

rates for foreign countries available on request,

[_____________.__

Electronics | October 27, 1969

Inseparable.

At Farinon you deal with microwave
specialists because microwave is

Farinon’s only business. Farinon

solid-state microwave is designed,

built and sold by people concerned

with providing the best possible

point-to-point communications sys-

tems. By design, Farinon’s multiplex

systems provide the most versatile

and efficient means for channeliz-

ing rf basebands.

Hundreds of Farinon solid - state

microwave systems are operated by
telephone companies, utilities, pipe-

lines and others throughout the

world. They operate in all frequency

bands to 7 GHz, providing as many

as 960 channels in some bands.

Give us a call when you want the

specialized knowledge of micro-

wave experts. We'll answer.

Farinon

Farinon Electric, 935 Washington St., San Carlos, Cal. 94070
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Who's Who in this issue

B i

Lambert

Boisvert

Founding fathers of the Digital Information Storage Corp., Roland
Boisvert and Stephen A. Lambert, authors of the article starting on
page 88, came from the Digital Equipment Corp., where Boisvert was
magnetic tape systems manager and Lainbert was a special project
engineer for disk memories. Boisvert is a graduate of the University
of New Hampshire; Lambert attended Wentworth Institute.

Schlotterer

A new technique for achiev-
ing high isolation and fast
switching time in MOS IC’s
by growing silicon crystals
on a spinel substrate is de-
scribed by Heinrich Schl6t-
terer, in the article beginning
on page 113. Schidtterer has
been with Siemens AG in Mu-
nich since 1965. Schldtterer
is no newcomer to this sub-
ject. Before, he worked on
electron-optical methods for
studying crystal growth and
thin-film structures.

AN

Anderson

“Join the Navy and see a future
in eclectronics” could be the
motto of James L. Anderson, au-
thor of the article starting on
page 100. A Fairchild employee
for the past three years, Ander-
son was introduced to electron-
ics while serving in the Navy.
Anderson, an assistant engineer
at Fairchild, has worked on ap-
plications for bipolar MSI cir-
cuitry and now is concerned
with LSI MOS mosaic arrays.
He majored in history at San
Fernando Valley State College.

Neuhaus

Bertram

Unconventional may be the word
that best describes the techniques
used by this trio of German engi-
neers who authored the article
starting on page 116, another in
Electronics’ series on German IC’s.
Their article describes an uncon-
ventional, but nevertheless signif-
icant, approach to designing cus-
tomized digital IC’s to meet
specific, high-volume applications.
Hans Hoffman is group leader for
digital electronics at Philips Zen-
trallaboratorium GmbH in Ham-
burg—a subsidiary of the giant
Dutch electronics company, Philips
Gloeilampenfabricken. Uwe Ber-
tram and Hans-Wilhelm Neuhaus
are members of Hoffman’s staff.

Michael Hills, author of the article
starting on page 106, is a lecturer
on telecommunication systems at
Britain’s University of Essex. Hills,
whose article compares five differ-
ent designs for active filters, first
became interested. in this subject
while working on his doctoral dis-
sertation, His topic was based on a
teclmique for the design of several
bandpass filters to be used in tele-
phone tone-dialing systems. Since
that time he has been awarded a
grant to develop a telecommunica-
tions programing language.

Electronics | October 27, 1969



NEW FLAT PAK DESIGN ONLY 01" THICK

— Radiation Hardened %

Magnetic Flat Pak
— Modulators,
Analog Multipliers,

ACTUAL SIZES

Demodulators

mount directly on IC Cards

* Hybrid assemblies mount directly on |IC cards.

* Space saver design . . . typical dimensions 0.1” thick x 0.5”
x 0.75”.

* Rugged design, extreme reliability. MTBF design goa! 0.25
per million hours.

* Extremely low drift over —55° to +125°C range.

* Not affected by high intensity nuclear radiation.

» Capable of operating on carrier frequencies as high as five
Mhz.

* One or more isolated or floating input signals may be used
for modulating, multiplying, dividing, squaring or extracting
aroot.

* No external nulling or offset adjustments.

* No additional components or compensation required.

» No external operational amplifiers required.

e Standard == 15V DC power supplier unless otherwise speci-
fied.

MAGNETIC MULTIPLIERS

Dynamic Product Range

80 db

Magnetic Modulators
Dynamic Range:

60 db

TYPICAL FUNCTION PERFORMED
BY THESE COMPACT MODULES

INPUT

SIGNALS | T2~
ISOLATED { +b—>
AND

FLOATING | —°™

Product accuracy:

+ Kd SIGNAL
!

MAGNETIC +Kd (*+a+b=c)

DC xDC

ANALOG — ANALOG

MULTIPLYING PRODUCT

MODULATOR OUTPUT

(0 to 5V across

2K or higher)

1% over temperature range —55°C to +125°C.

Magnetic DC x DC Multiplier Squaring

Amplitude Moduiation

Square Root

Balanced Modulator

b-Qeee

There is No Substitute for Reliability

GM - GENERAL MAGNETICS, INC.

135 Bloomfield Avenue,

Bloomfield, New Jersey 07003
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New 25 amp triac
offers several
exceptional
performance features

GE has extended its
broad thyristor line
with the addition of a
new 25 ampere triac.
SC60 (stud-mounted)
and SC6l (press-fit)
offer several exception-
al features:

Currentrating 25A RMS
Voltage 200V, 400V,
rating 500V
Surge current 250A Peak
Commutating 5V/u sec.
dv/dt MIN

Static 200/ sec.
dv/dt TYP.
The SC60/61 triac

can handle up to 6KW
at 240 volts and is
compatible with PA424
and PA436 IC's for con-
trol of heaters, lamps
and motors.

SC60/61 is well suit-
ed to high volume use
in residential and in-
dustrial space heating,
large lamp-dimming
controls, temperature
control in copying ma-
chines and many other
applications. For de-
tails, circle 503.

Pin-sized
Lodex®
magnet

Now get proved
Lodex® permanent
magnets in sizes
smaller than a pin

When designs call
for tiny (even less than
1 millimeter) perma-
nent magnets, GE has
the answer. GE can
produce powerful mi-
crominiature magnets
at low cost—and in
complex configura-
tions, too.

The magnets are
made of proved Lodex
material. This exclu-
sive GE product makes
it possible to produce
magnets in tiny, intri-
cate shapes meeting
extremely tight physi-
cal and magnetic
tolerances.

Close piece-to-piece
physical and magnetic
uniformity often elimi-
nates the need for
final testing of the
end product. These
magnets are the per-
fect answer for such
precise applications as
reed switches.

For details, circle 504.

General Electric
meter relays give
you reliability

at lower cost

Reliable performance
at lower cost makes GE
your best meter relay
choice.

Functions include
energizing alarms;
close differential re-
laying; and controlling
temperature, power,
speed and frequency.

Proved GE design is
better three ways:

o New contactless con-
trol action. Solid-
state, light sensitive
switch means simple,
reliable control.

e “Piggyback” control
module. Plug-in de-
sign saves installa-
tion time.

e Choice of styles.
Easy-reading BIG
LOOK® or low-profile
HORIZON LINE® me-
ter relays.
Applications range

from critical monitor-

ing in hospital inten-
sive-care units to deep-
well drilling control.

For details, circle505.

100-CFM unit

Get reliable cooling
for computer cabinets
with proved GE

fan assemblies

GE cooling fan as-
semblies offer years of
continuous duty with-
out maintenance. Avail-
able in two sizes, these
blower fans feature all-
angle operation and
efficient air flow.

Small 90 and 100
CFM fans have KSB33-
frame Unitized® motors
and fit an opening
434" square. Near per-
fect bearing bores, ac-
curate shaft-bearing
alignment and metered
oil bearings virtually
eliminate bearing wear
for tong motor life.

GE's 500 CFM fan
mounts on a 9.7" di-
ameter bolt circle
through holes in its
aluminum venturi. Its
KSP1l-frame unit-bear-
ing shaded-pole motor
provides quiet, long-
life operation.

For more informa-
tion, circle 506.
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Check this new GE
transmitter design

GE's C2003C trans-
mitter is a Microwave
Circuit Module con-
taining a master os-
cillator and power am-
plifier using planar
ceramic triodes.

It is one of many GE
MCM’s that help re-
duce design cycles,
provide retrofit and
lead to improved sys-
tem performance.

C2003C benefits:
meets performance and
military requirements
of the transmitter por-
tion of IFF transponder

e permits two trans-
mitters to function in
space formerly used by
one elight weight
e significantly smaller
o simplified heat sink-
ing eexcellent fre-
quency stability with
wide variations in an-
tenna VSWR. For de-
tails, circle 507.

New GE transistor
is the ideal epoxy
replacement for
“hermetic” devices

General Electric's
GET transistor series
is a new answer to de-
sign problems. GET is
the newest addition to
GE's proved family of
epoxy-encapsulated
transistors dating back
to 1962 . . . over 7

years of epoxy ex-
perience.
GET is the ideal

epoxy replacement for
“hermetic” devices ...
no expensive redesign
needed. The new D32
package conforms to
TO-18 mounting pat-
terns and is available
in these silicon planar,
passivated models:

JEDEC No.
2N708, 708, 914
2N2221, 2222
2N3638, 3638A
N 2N2369, 3013,
646

3014, 3
NPN  2N929, 930

GE Model Type

GET706, 708, 914 NPN
GET2221, 2222  NPN

3014, 3646
GET929, 930

GE's quality epoxy
forms a true chemical
bond with metal to
provide increased re-
sistance to moisture
and vibration damage.
Low profile package
means smaller circuits
and lower cost.

For more information
on GET and GE's “spe-
cials” capability, cir-
cle 508.
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electronic components tailored
for designers

General Electric components are engineered for reliability and cost effectiveness. No other
single manufacturer offers such a wide selection of quality electronic components as
General Electric. Specify GE in your designs.

GE fused quartz and
fused silica add
design flexibility
to many applications

Highest purity GE
Fused Quartz is being
applied in crystal pull-
ing, zone refining,
semiconductor diffu-
sion and research lab-
ware. And many new
electronic applications
are constantly being
developed.

PERCENT TRANSMITTANCE
o5 3K 8LTIT S

2742628 30 20 25 30 45 40 4%
WAVEL ENGTM — WICRONS.

Transmittance Curve—151
Fused Silica for 1cm
thickness*

GE type 151 Fused
Silica, for critical opti-
cal jobs, is a schlieren
grade material offering
highest ultra-violet |
transmission.

Type 151 is one ofI
five optical grades
available. It is ideal
for use in laser optics,
absorption cells, spec-
trophotometer optical
elements and schlieren
photography.

For technical data |
and application assist-
ance, circle 509.

|
*Excluding surface reflec-
tion losses J

pe—
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Tough, dependable
indicating lights
come in four sizes
for varied application

s i

b
N

P 4%

Innovative design

- gives GE Klystrons

GE has a broad as- |

sortment of low cost,
high quality indicating
lights (CR103, type H)
that come with four
mounting hole diame-
ters for varied applica-
tions — 5/16", 15/32",
11/16" and 1”. They all
feature Lexan® (poly-
carbonate resin) lenses
which diffuse light,
eliminate “hot spots”
and are virtually un-
breakable.

Lens shapes include
crown, spherical, tor-
pedo and cylindrical.
Lamps and lenses for
most models install
from the front without
removing the assembly
or opening the panel.

And a low-cost mini-

ature indicating light |

(the CR103 HE) has
been added to the line
for applications where
space is at a premium
and minimum cost is
essential.

The CR103 H line is
perfect for appfications
such as panel indica-
tors, lab equipment,
appliances, meters,
gauges, timers, and
illuminated pointers
and indicators for dials.

Get full-line details.
circle 510 on the read-
er service card.
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greater bandwidth,
gain and efficiency

An experienced team |

of GE specialists uses
innovative techniques
to produce high-power
Klystrons with greater
bandwidth, gain and
efficiency.

The Klystron above
is just one example of
GE’s high-power pulsed
microwave amplifier
used in applications
such as radar and
particle accelerators.

GE Klystron designs
can be developed in
tunable and broadband
types for all frequen-
cies from UHF to X-
band. They feature
metal-ceramic con-
struction, integral ion
pumps and modular
design for long life,
fow operating costs,
and economical repair.

Put GE's team to
work on your special
Klystron application.

For details, circle511.!

New GE integrated
voltage regulator
smoothes ripple and
protects IC’s

GE’s new integrated
voltage regulator (IVR)
is a monolithic IC that
helps your power sup-
ply deliver constant,
ripple-free voltage for
solid-state circuit com-
ponents. The device
operates as a shunt
regulator over a range
of 10 to 40 volts at up
to 400mW avg. power.

400mw
10-40W

Total Avg. Power
Voltage
Peak Current
{10 sec pulse width,
1% duty cycle)
Operating Temp. Range

l-AISC to 4-125¢C

Temp. Coefficient of
rated voitage .03%/°C typ.
Housed in the stand-
ard epoxy TO-98 pack-
age, GE's IVR is a
low-cost means to
stabilizing voitage for
solid-state circuits. Ap-
plications are found in
auto radios, TV ripple
filters and as a refer-
ence amplifier for
high-power regulation.

The IVR can also be |

used where other volt-
age regulation methods
have been too costly
for

high-volume use.
For details, circle 512.|

Get over 1% farad
at 5 volts with GE
computer-grade
capacitors

GE 86F500 high-ca-
pacitance computer-
grade capacitors pro-

vide up to 540,000 xf at |

five volts (34,000 »f at
100 volts) in a single
case.

These units are ex-
cellent when large
blocks of capacitance
are required, as in
power supply filters,

86F500 units are rated '

for continuous duty at
65C or at 85C with
proper voltage derat-
ing. GE's computer-
grade capacitors pro-
vide highest capaci-
tance per case size,
high ripple current
capability, low ESR
and long life.

Units are available
in nine case sizes —
diameters 13" to 3*
with lengths up
8%" — for operation
up to 100 VDC.

For details, circle 513.

to |

LOOK TO GENERAL ELECTRIC—your best source for more in elec-

tronic components.

285-53
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If you've been discounting the Fairchild
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We've just cut the price of our 8000A Function Test
System by 30%. And it's yours for the asking (and
$70,000) because we're delivering from stock.

In a month or less, you can be running functional
tests on your complex digital circuits for as little as
a nickel apiece. On PC cards, modules or hybrids.
On ICs, MSI, LSI or even system sub-assemblies.
Test up to 288 pins total, 72 simultaneously. If your
circuit does something logical, the 8000A tells you
if it’s doing it right.

You don’t have to slow down your testing by com-
paring your circuits against a standard that might or
might not be right. You don’t have to throw together

® 9 9000000000008 80
.‘0...............
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8000A function tester, cheer up...we have, too.

another thousand dollar black box every time you
change your circuit. And you don’t need high-priced
help to run the 8000A — an unskilled operator can
test your most sophisticated circuits. So if the price
doesn’t get you, the performance should.

Call Norm Baumann now for our detailed specs
and find out how the 8000A gets more parts out the
door faster. And makes sure a lot fewer come back.

FAIRCHILD SYSTEMS TECHNOLOGY
A Division of Fairchild Camera and Instrument Corp.

'—m 974 East Arques Ave., Sunnyvale,

California 94086, (408) 735-5011

FAIRCHDLU SYSTEMS TECHNOLOGY

SERIES 8000 A

Circle 13 on reader service card 13



Model 80
IC Tester

Versatile new
low cost unit
tests all digital

and
linear IC’s

The new low cost Model 80 IC
tester from Test Equipment
Corporation can test all digital
and linear IC’s.

All signal sources and meas-
urement devices for the Model
80 are programmed through a
matrix, thus adding extreme flex-
ibility to the type of tests per-
formed. A unique program card
(inset photo above) can provide
even simpler, more rapid setup
of the matrix, if desired.

An adapter converts the Model
80 to a high speed automatic
GO/NO-GO programmable test
system capable of complete func-
tional logic testing of any digital
IC with up to 16 leads.

The Model 80 performs all
static tests on digital IC’s and
most dynamic tests required for
linear circuits. Dynamic tests on
linear IC’s include open loop
gain, input and output imped-
ance, gain bandwidth, maximum
output voltage swing, and others.

Low cost makes the Model 80 an
excellent choice for incoming in-
spection, engineering evaluation
or production testing. Its modular
construction offers additional ver-
satility to allow selection of spe-
cific capabilities as required.

Write today for pricing and
technical information.

Test Equipment

CORPORATION
P.0. BOX 20215, DALLAS, TEXAS 75220 « 214/357-6271
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Tatum of Fairchild

Problem: pride before production.
Solution: John G. Tatum, Fair-
child’s new silicon power products
manager, production man who puts
business before pride.

Lester Hogan, president of Fair-
child Camera & Instrument, said
recently that one of Fairchild’s big-
gest woes was “getting things from
Palo Alto [R&D] to Mountain View
[production] before they get to
Sunnyvale [Signetics].” Though
this was meant as a joke—Jim Riley,
Signetics’ president, was sitting
next to Hogan at the time—Fair-
child did have problems in getting
ideas into production. San Fran-
cisco Bay Area electronics folklore
has it that in the old days—1960 to
1965—the production staff refused
to consider manufacturing anything
that came out of advanced resarch
—they thought the only semicon-
ductor devices worth making came
from production itself. Now Tatum
will try to rewrite that folklore.

Enter Tatum. Tatum was with
ITT Semiconductor in West Palm
Beach, Fla., and moved to Fair-
child just as ITT was phasing out
its r-f transistor operation.

Tatum started in the r-f semicon-
ductor business at the old Shockley
Labs in 1963. Next came Clevite,
which sold its r-f power line to ITT.

~ The new owner moved the opera-
" tion from the Bay Area to Florida.

Regarding his prospects at Fair-
child, Tatum says: “There has been
a lot of development work and so
I have a broad base to work with,

and we expect to have a lot of new
products.” One of the biggest com-
ing markets for r-f power devices
is in mobile communications sys-
tems, both commercial and mili-
tary, says Tatum. “TI tried to build
12-volt devices but they lost key
people and had to drop the project.
ITT also had the same problem, but
I think we can make it at Fair-
child.”

Behind the man. “Another ITT
problem was that they did not have
the technical backup that Fairchild
has.” Tatum says that he will be
working closely with the micro-
wave R&D people as well as r-f
power R&D. Some of the problems
Tatum plans to concentrate on are
increasing the safe operating area,
improving diffusion techniques,
and getting finer line resolution.
“We're working with large chips,”
says Tatum, “and we have to hold
to 0.1-mil lines over the whole sur-
face, so we have to work with the
integrated circuit peovle as well as
the power and microwave groups.”

Looking at the big picture is a way
of life for Sidney L. Hasin. As pres-
ident of North American Rock-
well's new information systems
company (Narisco), he’ll have an
opportunity to bring that philos-
ophy to bear on major financial,
industrial, and government man-
agement problems. Narisco, for-
merly part of the corporation’s
Autonetics division, entered the
growing information-management
systems market this month and be-
came free to chart an independent
course, reporting only to the ‘NR
general office.

Narisco’s 46-year-old president,
while no newcomer to the business,
is one of a new breed of managers
who believe implicitly that the sys-
tems technology that made pos-
sible the Apollo and Minuteman
programs can be put to work on
many of the problems facing indus-
try, finance, and government.

Broad. His philosophy is straight-
forward: Take a large overview of
the customer’s problems. “The first
step is to evaluate a contract from

Circle 15 on reader service card—>



The new Fluke 893A will retire lots
of good old Fluke voltmeters.

They won’t be the only ones to go!

All kinds of differential voltmeters are likely to find quick retirement when you check
out the new solid state Fluke Model 893A AC/DC Differential Voltmeter. Here’s a'low
cost differential voltmeter with infinite resistance at null to 1100 volts, dc accuracy of
0.01%, ac accuracy of 0.05%), and integral battery pack operation.

Available in both half and full rack models, price is $995 for either. Battery operation
can be added at any time for only $100. Grounded recorder output is available for
$50 more.

Ranges are 1, 10, 100, and 1000 volts ac and dc with 10% overranging. Resolution
is 1 ppm of range. Reference regulation is the best available. Reference stability
is 15 ppm/hr.

Using the instrument in the battery mode assures portability and complete
isolation from the effects of power line interference. In the ac mode, the
useful frequency range is 5 Hz to 100 KHz with a 1 mv accuracy. In the
TVM mode, input resistance is 100 megohms, so you get the same advan-
tages of low source loading as with older vacuum tube differentials.

Other user features include large, in-line readout with 360°‘rotation of
voltage dials, virtual immunity to damage by accidental overload, and
automatic decimal switching with range.

Ready to make the change?
We'd like to help. Your
friendly Fluke sales engineer

(listed in EEM and EBG)
has all the facts as well as
demo equipment. Call him
or contact us directly if it’s
more convenient.

Fluke. Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211. ——

TWX: 910-449-2850. )

In Europe, address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland.

Telex: 884-50237. In the U. K., address Fluke International Corp., Garnett Close, - &
Watford, WD2 4TT England. Phone: Watford 27769. Telex: 934583.

) - |




SOLID-STATE SWEEP GENERATOR 2-500 MHz
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THE UNIQUE VS-50

Master of hundreds of applications in the FM radio,
VHF TV and TV IF, and most communication bands,
the Texscan VS-50 can cover the 200—400 MHz range
in a single sweep—and add 300 MHz of extra coverage.
As the above frequency plot of a 200-400 MHz ampli-
fier bandpass presentation shows, the oversweep per-
mits out-of-band tune-ups and slope characteristics to
be measured easily in a single test. Descriptive litera-
ture covering all technical details of this unique in-
strument—available only from Texscan—is yours for
the asking, free on request.

STATE-OF-THE-ART LEADERSHIP

RF Output: RF output is at least 1 vrms into a 50 ohm load.
Sweep Width: The sweep width is continuously variable
from 500 KHz to 500 MHz at any center frequency, but the
unit will not sweep above 500 MHz at rated output. The
unit is also provided with a CW output mode for signal
generator applications.

Frequency Range: The unit can be centered at any fre-
quency between 2 MHz and 500 MHz and sweep anywhere
with that range.

e CORPORATION
2446 NORTH SHADELAND AVENUE
INDIANAPOLIS, INDIANA 46219
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Hasin of Narisco

a total problem standpoint,” says
Hasin. “Always look at the forest
before looking at the trees. Then,
get into the programs needed.”

A transplanted New Yorker, who
received his BSEE from New York
University in 1944, Hasin in later
years joined the trek of engineering
talent to the West Coast. He landed
his MSEE from the University of
Southern California this year. Fol-
lowing management positions at
Ramo Wooldridge, Litton Indus-
tries, Hughes Aircraft, and Bendix
Aviation, he became manager of
information-processing systems for
North American Rockwell’s Space
division in 1963. Following a stint
as assistant director of the Infor-
mation Systems division and direc-
tor of technology from 1964 through
1966, he was appointed director of
the division, and later was made
vice president of information sys-
tems for the Autonetics division.

Some of his coworkers are, in
fact, a little in awe of Hasin’s com-
puter-like memory. Says one asso-
ciate: “He has the ability to in-
stantly retrieve anything he ever
heard about a particular problem.”

Crystal ball. The computer anal-
ogy fits when Hasin leans forward

. at his desk and, eyes flashing, rap-

idly describes his plans for Narisco.

“I expect the company to do at
least $12 million in business in
fiscal 1970, based on a $9 million

- backlog from 1969, and $3 million

in new contracts. There is no rea-
son why Narisco shouldn’t be a
$50 million-a-year operation within
five years.”

Electronics | October 27, 1969
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Not intarnally Compensated

A comparison of performance characteristics
clearly indicates the superiority of the MC1556
over other popular monolithic Op Amps.

. . . makes others obsolete!

Most high-performance op amps today
are of monolithic construction — to save
space and to increase reliability. A few
are internally-compensated — to reduce
the need for external componentry and
their associated higher cost.

Only one offers all three benefits . . .

(1) high performance;(2)monolithic con-
struction; and . (3) internal compensation?
That's the MC1556, an operational am-
plifier that promises to become the new
linear IC standard of the industry!

The MC1556 and its reduced temper-
ature-range counterpart, the MCI1456,

For detdils circle Reader Service No. 281

A

are designed for use as summing ampli-
fiers, integrators, or amplifiers with oper-
ating characteristics as a function of the
external feedback components.

Both of these new linear circuits are
available from distributor stock in the
8-pin TO-99 “G" suffix package.



INTEGRATED CIRCUIT NEWS |

Balanced Modulator/Demodulator IC
Ups Carrier-Suppressed Performance

Closely-matched transistors, on a
single monolithic chip, give Motorola’s
new MC1596G the ability to provide a
high signal-to-carrier ratio and low-dis-
tortion, in a variety of modulator/
demodulator designs. As its output is the

SUPPHESSED-CARRIER SPECTAUM

~ 500 kHz
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The MC1596G provides high, balanced,
signal strength vs. carrier performance.
product of both an input voltage (signal)
and a switching function (carrier), the
MCI1596G can serve to improve the per-
formance, yet lower the cost of functions
such as: synchronous AM-FM and phase
or single side-band detection, frequency

doubling, mixing and, of course, sup-
pressed-carrier and amplitude modula-
tion.

When used as a balanced modulator,
this linear IC provides a high suppressed-
carrier figure of typically 60 dB at
0.5 MHz and 40 dB at 10 MHz; and, a
high common-mode rejection ratio of 85
dB (typ.). In addition, it has adjustable
gain and signal-handling capabilities and
balanced inputs and outputs — and can
operate over a wide bandwidth (trans-
admittance: carrier-300 MHz; input sig-
nal — 80 MHz). It operates over the full
—55 to +125°C temperature range.

And even though the MC1596G gives
you all these superior performance char-
acteristics, in a single, hermetically
sealed, long-leaded version of the TO-
100 case, you can reduce your modu-
lator-circuit costs by up to a factor of
three. For example, designs of this nature
using discrete devices require expensive,
closely-matched balancing transformers
and a diode bridge. Even in quantity, a
single transformer may cost as much as
the total 100-up price of the MC1596G
— only $4.80!

For details circle Reader Service No. 282

IF Wideband Amplifier Has A Wide AGC Range, High Gain

Now Motorola offers the designer of
precision RF/IF circuits a wideband
amplifier that has both a broad AGC
range (60 dB min. from dc to 60 MHz)
and a minimum power gain of 40 dB at
60 MHz . . . the MC1590G! Packaged in
the TO-99 hermetic 8-lead metal-can
(=55 to +125°C), and inexpensive —
only $3.95 in 100-up quantities — it will
be warmly welcomed by builders of high-
performance military and commercial
communications equipment, radar and
video instruments. It also makes an
excellent audio amplifier with AGC.

The power gain and AGC range of
the MC1590G is equal to, or better than
two well engineered discrete-component
stages. And, the AGC has little effect on
IF response as the input and output
impedances remain practically constant.
As the MC1590G can replace a complete
discrete device assembly consisting
of several capacitors, a slew of resistors
and two or more IF transistors, a sub-
stantial savings in componentry and
mounting costs can be realized. In addi-
tion, the wide-range gain control of the

TYPICAL GAIN REDUCTION
versus AGC VOLTAGE
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MC1590G appreciably lessens “detun-
ing" effects.

Here are some other parameters that
help make the MC1590G an outstanding
value for high-performance HF and
VHF designs:

e High Power Gain (typ):

—50dB at 10 MHz
— 45 dB at 60 MHz
— 35dB at 100 MHz
e Single-power-supply operation:
— 6.0 to 15 Volts
e [Low Reverse Transfer Admittance:
— > 10 pmhos (typ) @ 60 MHz

For details circle Reader Service No. 283

Five More IC Complex-
Functions Join Motorola’s
Burgeoning MTTL Line!

The MC4012 4-Bit Shift Register leads-
off five new MTTL complex-function
introductions. Consisting of four D-type
flip-flops (operated in the synchronous
mode), the MC4012 can be operated in
cither the serial or parallel-mode by ap-
plication of a proper signal on the mode
control. It will simplify the design of
parallel - to - serial and serial - to - parallel
converters, divide-by-N counters, num-
ber converters and adder/subtractor
systems.

And, when your problem is the logical
addition of two binary numbers, Moto-
rola's new MC15482/17482 provide an
optimum answer! These units perform
the addition of two 2-bit binary numbers
and the look-ahead ‘“carry” is provided
internally between the two-bits. They can
be interconnected to form longer words.
Although functionally the same, the
MC25482/27482 have the exclusive OR
of the two sets of input bits brought out.
This reduces package-count when using
these adders in look-ahead “‘carry” appli-
cations. Both types can be plugged
directly into designs presently served by
older T=L adders.

The new MC5493/7493 4-bit binary
counters provide true high-speed count-
ing versatility. For example, by using
only one external gate it is possible to
countto 7,9, 10, 11, 12, 14, or 15. Hook-
up two of them, add two gates and you
can divide by any number up to 256.

And. for reliable Nixie Driver designs
consider Motorola’s new MC7441AP. It
delivers up to 55 Volts with a maximum
200 pA leakage current. Output clamp-
diodes are included to prevent oscilla-
tion. The MC7441A combines with the
MC7475 quad-latch and MC7490
decade counter to form a complete read-
out system.

These new Motorola complex-function
MTTL integrated circuits are all avail-
able for your immediate evaluation from
your local distributor’s warchouse stock.

Price

Type Function (100-up)

MC4o12L 4-Bit Shift Register $11.50

MC15482/ | 2-Bit Full Adder 16.00/9.00
17482L

MC25482/ | 2-Bit Full Adder 16.00/9.00
274821

MC5493/ | 4-Bit Binary Counter 21.25/13.15
7493L |

MC7441 AP | BCD-TO-Decimal Decoder 7.00

And High-Level Driver

L suffix denotes T0-116 ceramic dual in-line case
P suffix denotes T0-116 Plastic dual in-line case

For details circle Reader Service No. 284
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New Homogeneous-Bond Annular Silicon Power
Transistors Shrug-0ff High Temperature Excursions

Combining Annular, epitaxial, passi-
vated die structures . . . with a unique
homogeneous high-temperature “hard-

DIFFUSED

ANNULAR RING #J _‘-,‘d ‘_

ok \etne tonyact

solder” die-to-header bonding method,
Motorola advanced silicon power tech-
nology now adds a whole new dimension
of reliability for power switching/ampli-
fier circuits! Designers of industrial and
military equipment which must operate

at top efficiency and be fail-proof — even
when subjected to stringent overload and
temperature-excursion conditions — can
now specify silicon power transistors
with assurance of long-term reliability.

For instance, the units’ closely matched
expansion coefficients preclude the devel-
opment of ‘“hot-spots” and/or junction
rupturing due to high internal heating
and thermal fatigue. (Extensive stress-
testing has proven their ability to with-
stand 5,000 temperature cyclings, as
performed on intermittent life tests, with-
out any apparent damage or degrada-
tion!) And, Annular die structures virtu-
ally eliminate high-leakage problems so
common to ordinary diffused-junction
devices.

The first of these ultra-rugged power
transistors are available in an assortment
of hermetic “stud” and lead-mount metal
cases, with I’s from 5 to 60A.

Type No.

Rugged 60K Beta, 10-Amp,
40-Watt Darlingtons Debut

Now there are rugged power Darling-
ton amplifiers/switches around with
nearly “out of sight” beta values . . . the
MJ3801-02 series . . . and they run cool,
calm and collected even under extremely
high temperature conditions! At 6 Amps
and 4 Volts, for example, the MJ3801
furnishes an ultra-high 10,000-60,000
gain range, while at 10 Amps it has an
hy; of over 1,000.

And, their Annular, passivated, two-

Package Polarity lc (eont.) | Veeo (sus)| Vespan® @ lc | hee @ lo/Ves lcso® @ Ves
Mi7200 A 80 V 20-100 100 zA @ 100 V
Mi7201 | TO-114 NPN 60 A woy |1MOV@2WA | &% a5y |100 uA @ 120 V
MJ7000 1063 NPN 30 A 100v [lov@ioa 20-100 5.0 xA @ 100 V
@ 10 A/ V
MI500 T0-59 | PNP compl.
MJ501 (col. to o S
case) | 2N5477/80
MIE700 T0-59 | PNP | HEA RN ST
3 Rl 60 V 25-180 10 4A @
MI6701 | (isofated to &
oly | 2n5386/49 80 V @2A2YV rated Ves
Mi8100 PNP compl, 60 V
Mis101 T0-39 to 50 A 8V [67V@20A
2N5336/39
*Maximum
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Premium NPN 20A And 30A
Amplifiers And Switches For Peanut Prices

Specify the 2N3771/72 and you’ll get
power amplifiers that can handle Vg’s
of 40V and I. = 30A(2N3771) and
60V and I, = 20A(2N3772); dissipate
up to 150W at T = 25°C; and, deliver
minimum betas (h;;) of 15 at 15A and
10A, respectively. Or, when you require
the same power handling capability plus
nanosecond switching speeds and satura-
tion voltages below one-volt, plug-in the
MI3771/72. Whichever you need, you’ll
get peak-performance from all, all at the
same low prices ($2.50 each in 100-up
quantities)!

In addition, you’ll be getting high f.,
values (especially with the MIJ series)
and exceptionally good safe operating
areas. Check over the highlights in the

accompanying table and order units for
evaluation from your distributor right
now. He has ample local stock, backed
by extensive factory inventory and pro-
duction capacity.

Both series are packaged in low-silhou-
ette TO-3 cases and operate over a —65
to +200°C temperature range.

=]

The 110-mil square die for the MJ3801 02
contains two power transistors in a Dar-
lington configuration and a large diode.

transistor-plus-diode power chips (see
illustration) are high-temperature “hard-
solder” bonded into high-dissipation, TO-
66, three-leaded cases. 'I'he result: micro-
amp leakages, nanosecond switching and
highly efficient, reliable performance,
even when subjected to fatiguing high
junction temperatures to 200°C!

Check the highlight specs in the
accompanying table. They will show you
how these new power Darlingtons can
up the performance of even your most
stringent series-pass regulator, ultra-high-
gain amplifier, motor-control and in-
vertcr application requirements. And, get
the whole story by perusing the data
sheet for these reliable power Darlington
amplifier transistors.

Highlights MJ3801 MJ3802
Highlights MI3771/12 2N3771/72 High hie @ lc — 6 A 10Kto 60K |1.0Kto 20K
Major Usage Pwr, Switching Pwr. Amplifier
Fie(cont *typ [ (h-—350ns™ | (upto 20/30A1) o oakae | 10 A (max) @ 80 V
Lmzv Vee(sat) @ I IV%ISA(N) | ZXV@@ISA(Z}%) High Ic 10 A (cont); 15 A (peak)
ax) IV@10A(72) | 1. 10A
! Low Veer le/l 1.5 V. (max) @ 6 A/15 mA
High T @ 2MHz@1A/ | 0.2MHz@ 1A/ St 6 ol (max) @
Ic/Vcs/f (min) 10V/1.0MHz | 4V/50 kHz High BVceo 80 V (min)
Vceo & Ic (cont) | 40V & 30A(71); 60V & 20A(72) Fast RiseTime 200 s (max) @ 6 A
Low Pri
m(ﬂlog-ﬁfﬁ $2.50 Prices (100-up); $11.95 $7.95
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PLASTIC NEWS

COMPLEMENTARY {POSITIVE AND NEGATIVE)
PULSE GENERATOR (60 V-PEAK-TOFEAK) OUTPUT TO 10 AMPS

The PNP MIJE-
2955 comple-
ments its NPN
counterpart to _i.
form low-cost, =
transformerless
power-outputs as
shown in the dia-
gram.

POSITIVE PULSE THRU GND

MIE2955

Popular Plastic 90-Watt NPN
Now Has A PNP Power-Mate!

The MJE3055, a Thermopad plastic-
packaged, low-cost version of the popu-
lar NPN 2N 3055 silicon power transistor
(introduced in NEWSBRIEFS Vol. 2
No. 4), now has a PNP “alter ego” . ..
the MJE2955! All its electrical and
mechanical specifications are the same
as its NPN counterpart, making the pair
a perfect match for complementary
power-output designs.

And, their low prices qualify them
for a broad range of consumer/industrial
applications, where economical trans-
formerless design simplicity is keynoted.
Or, they can be used separately to opti-
mize either PNP or NPN polarity
circuits.

The 60-Volt PNP MJE2955 dissipates
a full 90 Watts at T, = 25°C, due to

its unique 0.030” direct chip-to-heat-sink
Thermopad case design (operating temp.
range: —55 to +150°C). Its beta is
spec’d at two points, affording a complete
picture of its high-gain-holdup capability
over a wide current range.

And, as with its NPN mate, the MJE-
2955 offers both high frequency response
and fast switching times. It should prove
a boon to designers of servo and low-
frequency amplifiers as well as series
and shunt regulators and power supplies,
requiring both economy and top per-
formance.

Veena fr Price
PNP Type hee @ lc (@ Ic (max), (min)  |(100-up)
2070 @ 4 A 1.1V 2 MH2 $1 .65

MJE2955 Smin @ 10 A| @ 4.04 |@ 500 mA $1.95
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250-350V Thermopad
Transistors Make H-V
Design Costs Tumble

Imagine being able to get 250/300/
350-Volt silicon power transistors for
your line-operated audio and servo am-
plifier, low-current, high-voltage conver-
ter and AC line-relay designs . . . at
quantity prices well below the one-dollar
mark! Well, now with Motorola’s new
NPN 2N5655-57 Thermopad plastic
packaged silicon power series you can do
this and more!

Not only are they able to handle sus-
taining voltages up to 350 V (at induc-
tive I's of 100 mA), but they also pro-
vide high gain figures. For example, they
have an hy;; of 30-250 at 50 mA. In
addition, they display a maximum
Vegisan Of just 1.0 V at 100 mA; a mini-
mum f,; = 10 MHz at 100 mA/10 V/
10 MHz; and, an output capacitance of
25 pF at 10 V/100 kHz.

Their exclusive Annular triple-diffused
die structures also provide exceptionally
low-leakage currents (e.g. — maximum
I[:x values are only 100 pA at rated
Vi) and excellent safe operating areas.
Continuous [ is a high 500 mA with a
peak of 1.0 Amp. They operate up to
junction temperatures of +150°C and
dissipate 20 Watts at To = 25°C.

All three types are immediately avail-
able. 100-up prices: 2N5655 (250 V)
— 75¢; 2N5656 (300 V) — 90¢; and,
2N5657 (350 V) — $1.10. Call your
Motorola distributor for evaluation units
TODAY!
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Five Fresh FETs Fit Frugal Fast-Switching Functions!

One of Motorola’s five new Unibloc
plastic, N-Channel JFETs should prove
to be both an economical and high-per-
formance solution for whatever low-
power chopper or high-speed switching
design requirement you may have.
Labeled the 2N5638-40 series and the
2N5653/54, they all have exceptionally
low resistance and capacitance values,
thus assuring fast switching characteris-
tics. For example, the rise time of the
2N5638 is just 5.0 ns max. @ I, (on)
=12 mA. They all have breakdown volt-
ages of 30 Volts at I; = 10 wA and gate-
currents (I;p) of 10 mAdc. In addition,
the units exhibit low leakage currents,
as demonstrated by a maximum speci-
fied I;gs value of 1.0 nA at 15 Volts.

And, as they are packaged in eco-
nomical, yet rugged, TO-92 Unibloc
transfer-molded cases, their prices are
as much as one-half lower than their
previously available metal-can counter-
parts.

Immediate prototyping needs are
readily available from your local distrib-
utor and Motorola’s extensive produc-
tion capability can match even your
most stringent large-quantity scheduling
requirements.

Characteristics 2N5638 2N5639 2N5640 2N5653 2N5654
LOW rdsfon) (Max)

@ f = 1.0 kHz 30 Q 60 100 & 50 @ 100 @
Low Cis @ 12V

f— 1.0 MHz 10 pF (max)

Low Cns @ 12V

f— 1,0 MHz 4.0 pF (max) 3.5 pF (max)

Fast Rise Time (max) 5.0 ns 8.0 ns 10 ns 5.0 ns 8.0 ns
(t:) @ 10 V/50 © @ 12 mA @ 6 mA @ 3mA @ 5 mA @ 5 mA
Prices (1,000-up) 95¢ 80¢ 70¢ 72¢ 64¢
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Four passivated
silicon dice are
combined in two
compact, transfer
molded packages
(with or without
metal insert) to
form new high-
surge Motorola
MIDA bridges.

MIDA Bridges Now Have 12-27A Ratings

Motorola, the first to build economical
MIDA (Miniature-Integrated-Diode-
Assemblies) rectifier bridges, now offers
the brawniest power handling versions
ever — the MDA980 series, with a dc
output current rating of 12 Amps and
the MDA990 series which handles 27
Amp loads (both at T = 55°C). And,
thanks to their unique structures — incor-
porating passivated, diffused - junction
silicon dice, which have been carefully
interconnected by integral heat-sinks and
encapsulated in voidless, transfer-
molded, compact packages — they pro-
vide above-and-beyond performance,
even under the toughest environmental
conditions.

For example, the MDA990 series has
a built-in, electrically-insulated, alumi-
num disc heat-sink for high heat dissipa-
tion when metal-chassis mounted. Its top
output current rating (27 Amps) is a

full two-Amps higher than similar, yet
larger and more cumbersome encapsu-
lated bridges. And, both series can easily
take non-repetitive, one-half cycle surges
up to 300 Amps (over 30% higher than
other bridges in the same power class)!

All this, yet these “high current in a
small package” single-phase, full-wave
bridges carry cost/ampere prices com-
parable to discrete rectifiers having simi-
lar power output ratings. And, whether
your job calls for reverse voltages below
50 Volts or up to 600 Volts, these bridges
afford rectification efficiencies of up to
70% , or more, over a repetition recovery
rate to 15 kHz.

A Designers Data Sheet, containing
comprehensive curves as well as com-
plete data, so fully describes these new
MIDA bridges that the engineer gets all
the information he needs from a single
source — at a glance!

Vi

Vs

o @ In U
Series Te = 55°C Range (surge) (max) (max) Prices (100-up)
MDAS80 12 A 50 V to 300 A for 1.0Vv@ 0.5 mA @ $2.40 to $5.20
MDAS90 27 A 600 V 12 cycle 2 lo rated Vim 3.00 to 5.90
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New Ultra-Fast Plastic PNP
Switches Offer Low Prices —Volume Availability!

Manufacturers of instrumentation
equipment and plated-wire memories
can now realize a substantial savings, in
costs and delivery time, by specifying
Motorola’s new Unibloc (TO-92) plastic
packaged MPS-LO7/08 PNP high-speed
silicon switching transistors. Their ultra-
fast, efficient, parameters amply qualify
them for applications such as digit-drivers

and complementary flip-flop designs.
For example, they have a typical com-
bined t,, and t, time of only 50 ns and
maximum storage times of just 15 ns
(MPS-L07) and 20 ns (MPS-1.08), both
at I. = 10 mA. In addition, their excep-
tionally low saturation voltages — 0.07 V
typ. at 10 mA — and high f;’s (500 MHz
and 700 MHz min., at 10 mA), ensure
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High-Speed Switches
Added To Micro-T Menage

The introduction of a new Micro-T
packaged high-speed dual switching
diode — the MMD7001 — along with
a fast NPN saturated switching transistor
(MMT3014), now expands Motorola’s
ability to serve designers of high-density
and miniaturized circuitry.

The MMD7001 is particularly well
suited for fast switching applications re-
quiring high breakdown voltages (45 V
min. @ 10 xA) and low capacitance
values — just 3.5 pF, typ. Add to this
a reverse-recovery time of only 3.2 ns
(typ) @ I:/I;; = 10 mA — along with
a maximum forward voltage drop (at
I = 500 mA) of 1.15 V — and you have
a letter-perfect answer for high density
switching designs requiring a compara-
tively high current handling capability.

As with the dual-diode, Motorola’s
new MMT3014 is speedy and efficient.

T

B mmoroor

/’ MMT3014

- tonte -ttt -

Boththe Micro-T MMD7001 and MMT3014
have nanosecond switching speeds.

It has a combined t,,/t,;; of less than
41 ns and a collector saturation voltage
below 0.22 V, both at Io = 30 mA.
Capacitance is also low (C;;, = 8 pF and
C.., = 5 pF, max.). Its minimum f, is
a high 350 MHz @ 30 mA/10 V/100
MHz. It sells for $1.52 (100-up).
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efficient operation, even in the most
demanding switching designs.

And, Motorola can deliver them fast
— whether you need just a few or pro-
duction volume quantities — at economy
prices (just 25¢ for the MPS-L07 and
32¢ for the MPS-1.08, in 5,000-up quan-
tities) ! Call your local distributor for im-
mediate delivery from warehouse stock.



PRODUCT BRIEFS

TWO NEW LOW-NOISE RF SILICON TRANSISTOR SERIES
— Fulfill Both Critical And Economy Requirements Up To 1.0 GHz

Two new sets of NPN silicon RF, low-noisc. high-gain amplifier transistors
for military and industrial applications. have joined Motorola’s broad line of
small-signal devices to serve high-frequency design requircments. Both the
premium 2N5031/32 versions and the lower priced MM8006/07 are well suited
for éideo wideband and general-purpose amplifiers ranging from 50 MHz to
1.0 GHz.

They arc all packaged in the TO-72 four-lead metal can and have break-
down voltages of 10V (min.) @ | mA and Verian of just 0.35V @ 80 mA.

Type No. Gretym @ f | NF@f | fimin | n'C(tym) [ € (max) [ prices {100-up)
ZN5031/32 |17 0B @ 450 MHz | 2.5 dB/3 dB* | | . | | s14.00/8.00
| | @ 450 MHz 10GHz | 1o "ﬁj/g@v/ | 15pF@
MM8006/07 25/20 dB 2208/27 dBf| @ lc ~ 5mA | "33 yyg | 6 V/0-1 MHz "5 4.00/2.60
| @200 MHz | @ 200 MHz : | |
*Maximum TTypical
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12.5-VOLT AND 28-VOLT RF POWER TRANSISTORS

— Operate From 470 MHz To 1.0 GHz At Efficiencies To 60% !

Three new NPN BET silicon UHF high-current transistors — the 2N5644/
45/46 — have now joined Motorola’s broadening EIA registered, ceramic strip-
line packaged, RF power family. These devices are primarily designed for 12.5V
supplies in industrial/consumer FM equipment opcrating up to 520 MHz. They
have an cxcellent broadband capability thanks to their low lead-inductance strip-
line packaging. And, their balanced-cmitter construction provides protection
against destructive secondary breakdown.

In addition, four new microwave types (for use with 28V supplies) have
been added to the RF power line. The MM4429 and MM4430 are multiple-
emitter devices which are packaged in ceramic stripline cases, while the 2N4428
(also multiple-emitter) is packaged in the TO-39 casc. Their prime usage is in
military and industrial UHF and L-band (1-2 GHz) microwave power amplifiers

and transmitters. The MM8009, on the other hand, is ideal for frequency-
multiplier or oscillator applications to 1.68 GHz.
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2-GHz OSCILLATOR MICROWAVE TRANSISTORS
— Eliminates Need for Costly Frequency-Multiplier Chains

Motorola’s new MMB8008/10/11 NPN silicon microwave transistors, de-
signed primarily for military and industrial oscillator, frequency-multiplier, and
UHF amplifier applications, represents a major high-performance vs. low-cost
break-through. Crvstal and tuned-oscillators can now he economically developed
which operate at frequencies previously possible onlv with expensive multiplier
chains! The result . . . not only a reduction in costs but also the simplification of
circuitry, lower noise-levels and improved harmonic spacing.

Effective in the S-Band (2 to 4 GHz) and L-Band (! to 2 GHz) microwave
frequency spectrums, these devices are ideal for use in radar antecnna systems.
navigational instruments, telemetry, proximity fuzes and as varactor drivers.

T

Pout{oic.) [ prices
Type No Win @ 2.0 GAz | Typ @ 1.68 Ghz fr (typ) @ lc | Cos {typ) @ Ver l VCEfet) (max) | (100-up)
300 mW 550 mW | | [ $17.50
MM8010 200 mW 450 mw Liciz@somal 13pr @30y | 03 oy 12.00 |
MM8011 100 mW 300 mW__| { [~ 710
Case Type — T10-107
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NEW MRD500/510 SILICON PIN PHOTO DIODES
— Respond In Less Than 1.0 ns, And Are Sensitive To Low Radiation Levels
They turn-on in less than 1.0 ns (typ) and can be activated by low-intensity
radiation sources. They're the new Motorola MRDS00/510 PIN photo diodes!
High radiation-sensitivity, fast turn-on-time and high signal-to-dark-current
response make them ideal for use in such functions as: laser detection. light
demodulation, light-emitting-diode coupling and shaft/position encoding.
Their Annular, passivated structures assure long-term stability. The MRD500

has a convex lens (for high sensitivity), while the MRD510’s is flat, for use with
external lens-systems.

Photo . Radiation Sensitivity Dark Current | Breakdown | Capacitance

piode | ""@‘5"“;’ e Z uA/mW/cma (typ) l @ VoR/Ta | Voltage | Va/f 1"0"0':5‘)
Type w/Ru (typ) Note(l)  @»-0.8um (max) (min) | (max) (100:up
MRD500 1.0 ns @ 1.8 6.6 20nA@20V/ | 100V@ | 4.00F @ $7.25

MRD510 | 20V/50 ohms 0.42 1.5 1.0 meg/25°C | Ix — 104A | 20V/1.0MHz | $6.60

Note (1): Radiation Flex Density H=5.0 mW/cm? —tungsten source (color temp.=2870K)
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NE NOISE AGURE 18

G, Efficiency Price
Type Pout (nfi.n) @ f Vee " (100-up)
2NS644 1.0 W 7.0 dB $ 8.30
I oas™ad | - el el o
2N5645 40 W 6.0 dB | 470 MHz | 12.5 V| 60% (min)| 11.90
1
2N5646 12 W 4.7 dB 22.50
e
MM3429 1.0 W 5.2 dB 9.00
1 1.0GHz | 28V |45% (typ) ———
L MM4430 25 W 5.0 dB | 19.00
2N4428 0.75 W 10 dB | 500 MHz | 28 V | 35% (min) 5.50
{ }
Efficiency | Price
Type Pout @ f fr Vee . (100-up)
0.9 W
e 1 GHz
(min) 1.0 GHz ;i
MM800% 0.3 ¥V ©s0)| | 68 GHz @ 50 mA 28 V 135% (min) | $ 7.50
(typ) .

Packages: All in ceramic opposed-stripline
for the 2N4428 and MMB8009 which are in T0-39 cases.

DI
i

cases (case 145A) except




METALS THAT TALK, SING
AND LISTEN...A SPECIAL
CAPABILITY OF CARPENTER!

———

(ORIeCH

Electronics | October 27, 1969

The reassuring sound of a family voice
. . . the perfect fidelity of a favorite
recording . . . theatres of color that
bring lavish entertainment into mil-
lions of homes. These are the exciting
developments in the field of audio/
visual communications that all of us
can enjoy. And essential to the flawless
performance required of these prod-
ucts . . . specialty metals that make
them talk, sing and listen. Carpenter
produces a full range of electronic al-
loys used throughout industry, includ-
ing Magnetic Core Irons, Glass Sealing
Alloys, High Permeability Alloys, Elec-
trical Resistance Alloys, Magnetostric-
tive and High Saturation Alloys, Con-
trolled Expansion Alloys, and others.
Why don’t you entertain the thought of
applying Carpenter electronic alloys to
your product? See your Carpenter rep-
resentative. Steel Division, Carpenter
Technology Corporation, Reading, Pa.
19603.

European Office: Emmastraat 39,
Amsterdam-Z, The Netherlands

CARPENTER
TECHNOLOGY
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Tired
of running
the crystal

can relay
maze?




m Because we've got them all. Everything from

You don,t power crystal cans to TO-5 relays, from military

types to industrial/commercial devices. All built
have tO to the same exacting Clare quality. And, as you'd
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