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it's Dana again

with a new DMM that out-classes all competition

$650. That's the full price for complete
multimeter capability: 5 DC ranges, 4 AC
ranges, 5§ ohm ranges.

4-DIGIT LED. 5th digit for 100% overrange,
with leading zero suppression. Easy read-
ing, reliable, cooler.

BATTERY CHECK. Shows operating hours
remaining. When battery is low, automatic
shut-off prevents wrong reading or battery
damage.

AUTOMATIC BRIGHTNESS. The LED
self-adjusts intensity to ambient light
conditions.

RUGGED. Virtually unbreakable case.
Weatherproof. Reliable for roughest field
use. Won't quit.

@&m
s,

ONLY 7%z LBS., with self-contained bat-
tery pack. Compact and lightweight for
easy use...anywhere.

GOOF-PROOF. Exclusive cam-interlock
absolutely prevents mis-matching of range
and function.

EASY ACCESS. Just loosen 2 screws to
remove case. Display and battery pack
plug-ins for easy, fast replacement or
repair.

SPARE FUSE. Fuse box has no-shock
safety interlock. Never leaves you dead in
the field.

NO CREEP. Non-slip-grip feet won't let
this DMM slide away.

So, before you buy any old standard DMM, check out this new
Dana Model 4300 Multimeter. It has all the performance specs
you need .. . plus all these features designed to make your job
easier and safer. Write for literature on Dana Model 4300

today. Or phone: (714) 833-1234 Collect.

OVERLOAD

LiNE POWER

FUNCTION

BDARAR| ccitat MutriMeTeER MODEL 4300

DANA.

Dana Laboratories, Inc. 2401 Campus Drive, Irvine, California 92664
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Are uniform magnetic alloys

Not for you!

Uniformity is reality at CarTech. Over the com-
plete range of magnetic alloys. Including:

The purest commercial iron available today
... Silicon core irons . . . Nickel-iron alloys . . .
Ferritic stainless steels for magnetic applications.

Our objective is to assure you the same opti-
mum magnetic properties order after order. To

Circle 2 on reader service card

just a dream?

assure you the same optimum fabricating qual-
ities, time after time.

In fact, each alloy is made specifically to meet
the needs of the fabricating process you use . . .
photoetching, stamping, deep drawing, machin-
ing, forging, brazing.

In addition, we can provide metallurgists and
service specialists to help you on specific prob-
lems. From design, to materials selection, to
fabrication, to finished product.

So, call us today for prompt, complete serv-
ice on your magnetic alloy requirements. You'll
find uniformity can be a reality for you. And

that's a profitable benefit. Steel Division, Car-
penter Technology Corporation, Reading,

% Pa. 19603. European Office, Emmastraat

':l' 39, Amsterdam-Z, The Netherlands.

CARPENTER
Ca?_@ TECHNOLOGY

STEEL DIVISION
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Highlights

How Poland Is pushing electronics, 69

With the Polish government setting a 20%
annual increase in production as the goal
for commercial-industrial electronics, com-
puter activity in particular is booming. Radio
and radar eqguipment are other strengths,
and monochrome TV tubes may soon find a
Western market.

An automated Olympics—almost, 78

At past Olympic games, human limitations
have often slowed the business of deciding
on a victor and then announcing him—or
her. At Munich this year, however, novel
computer programs, computer-controlled
displays, and electronic measuring devices
will make real-time judgments possible.

ICs catch on In consumer products, 93 (cover)
Suddenly linear ICs are being designed into
many more color TV sets, and are about to
break through into audio equipment, too.
Reliability seems a key attraction to set
manufacturers, says this Special Report,
conscious as they are of consumerism and
high servicing costs.

Functional testing made more informative, 115
Improving fault diagnosis with functional
testers is a Special Report that is also the
first of an in-depth series on the newly im-
portant area of automatic testing. The re-
port’s recommendations include eight ways
of modifying a complex logic board’s design
so that it will maximize the tester's diagnos-
tic ability, plus three ways in which the test
program itself can be made to pinpoint
faults more efficiently.

. . and In the next issue
Special report on semiconductor memories
- results of survey of the EE’s job status
. what computers are doing in aero-
space.

The cover
The invasion of color TV sets by linear ICs
has suddenly surged.
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Publisher’s letter

Our special report on the appli-

cation of ICs to entertainment
products (p. 93) is one of those
pieces that couldn’t have been done
a year ago, because the breakout
just hadn’t occurred. But in that
year’s time some five years of plan-
ning came to fruition and integrated
circuits began moving into con-
sumer products in a big way.

“The design effort,” comments
Consumer Editor Jerry Walker,
“was kind of a case study in how en-
gineers stay alive by continuing
education. The TV companies gener-
ally assigned people who came from
vacuum tubes and then transistors
to learn the ropes in 1Cs. That
sounds easy, but the education pro-
cess alone took a couple of years,
and it still goes on.”

Solid State Editor Larry Altman,
who collaborated with Walker on
this two-part report, adds that the
semiconductor engineers had to do
some learning. too. Only in their
case it was getting a grounding in
the basic problems of Tv and audio
receivers. Sounds like the engineer’s
familiar concept—synergism.

wo millennia ago, the Greeks

used smoke signals and relays of
runners to spread the news about
who won the various Olympic
events.

Today, electronic equipment—
from portable television cameras to
complex satellite broadcasting sys-
tems—will speed the news, indeed
the entire action as it happens, to
the far corners of the world. And
electronics will have another impor-
tant role: judging the winners.

What's more, electronic tech-
niques will help the press by rapidly
retrieving data on past games and
victors. will help the show officials
by instantly posting results at the
Olympic grounds, and will help the
athletes by monitoring their physi-
cal fitness. You'll find the behind-
the-scoreboard story of electronics
at the Olympics. by our Frankfurt-
based field editor John Gosch, on
page 78.

-

We’re looking for an editor

An exciting career opportunity has just opened on the editorial siaff of Electronics.
Our editors travel extensively. write and edit technical articles, and cover all the stimu-
lating new developments in electronic technology.

Specifically. the ideal candidate will have an engineering degree and experience in
electronic packaging and production techniques. A real plus would be know-how in
the application of a wide range of electronic components. Writing ability is an obvious

requirement.

The salarv is as good as or better than industry rates for engineers. We're part of
McGraw-Hill. one of the world's best-known publishing companies. and we offer ex-
cellent working conditions and fringe benefits.

If vou qualify. send vour résumé with salary requirements to: The Executive Editor,
ELECTRONICS magazine. 1221 Avenue of the Americas. New York. N.Y. 10020.
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The new Krohn-Hite Model 5200 finear sweep/function
generator gives you more versatility and performance for
your money. If that's a sweeping statement, we stand ready to
prove it! Model 5200 generates basic sine, square, triangle and

-

-
-

(qE { ! "/ ramp waveforms that you can manipulate with sweeps and triggers 3
— = / @  from 0.00003Hz to 3MHz. For even more versatility, the new Model 5300 ) M ]lll\ \ i\ \ \\\\\\‘
SR ARENN® ~ adds an exponential ramp for logarithmic sweeping at only $695. For fast ' Mt
; action, call the Wavemakers at (617) 491-3211, TWX 710-320-6583, Krohn-Hite m\\\\\ l AW

Corporation, 580 Massachusetts Ave., Cambridge, Mass. 02139.
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CORPORATION

vooaf vmr oo v ae OVERSEAS SALES OFFICES: AUSTRIA Umvevsal Elek"omk Import; AUSTRALIA, Warbunon
0'Donnell Limited;, BELGIUM, C. Roo. DENMARK, SC Metric A/S; ENGLA
' Allied International Limited; FINLAND INTO O/Y FRANCE, Antares; GERMANY Nucletron
£ Vertriebs-GMBH; HOLLAND C. N. Rood n. v.; INDIA, Bali Intemahonal Agencies; ISRAEL,
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We sent our

1062
to boot camp,

and this is what
we got back.

Sergeant Scope.

The military does great things for oscillo-
scopes. It toughens them up. Gives them
a thick hide. Makes them impervious to
shock, vibration, and extremes of tem-
perature.

Little wonder that our 1950-series *‘Ser-
geant” scopes are so rugged. They were

designed for tough military applications. |

Given a practically impenetrable covering
of cowhide and made to withstand prac-
tically anything you can dish out. Includ-
ing really grueling duty like oil field work.

Not that our 1950's are all brawn and no
brains. Perish the thought. They have
most of the same sophisticated features
of our 1962’s. The same patented trigger-
ing system. The same ail-around modern
technology.

To get all the details on our 1950’s, in-
cluding their low price. Send for our liter-
ature.

And that’s an.order.

DUMONT OSCILLOSCOPE
LABORATORIES INC.

40 Fairfield PI., West Caldwell, N.J. 07006
(201) 575-8666; TWX (710) 734-4308

AR S W SR S
DUMONT

| ORCILLOBCOPE L)
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Readers comment

Automated medicine? Not yet!

To the Editor: I read with interest
your “Computer is key to health
tester” [Electronics, July 17, p.27]. 1
find it distressing that Electronics
has joined the ranks of Federal
agencies, politicians, and some man-
ufacturers to tout a product that
they are really unable to deliver.
Although modular design and
disposable parts have been most ef-
fective in mechanical and electrical
maintenance techniques, our tech-
nology and physiology in human
anatomy have not reached that
point. These techniques belong at
present in the office of the quack
and on the pages of science fiction.
Except for a few easily measured
parameters, we have distressingly
little to offer of prognostic signifi-
cance in the health field, and we
seem to be quite ineffective in
changing life styles. We should not
discard automated medical tech-
niques or multiphasic testing, but to
bill them as “health maintenance” is
a cruel deception. We have no such
technology at this time—by any
mechanism. We should explore
many pilot projects, but make none
our main effort at this time.
James A. Stark, M. D.
Qakland, Calif.

Criticism of NASA clarified

To the Editor: While you quote me
accurately in “Washington com-
mentary,” [Electronics, May 22,
p-50], T believe the balance and
thrust of my criticism is not accu-
rately portrayed. My main point
was that NASA should consider an-
other means of accelerating tech-
nology transfer. This involves iden-
tification of universal critical
problems in delivery of health care
that are amenable to technical solu-
tions, followed by a jointly managed
project between NASA and mission-
oriented Federal health agencies to
apply the technology.

I faulted NASA not for errors in its
technology transfer program, but
for not approaching the subject on a
broad scale. I do not believe your
editorial reflected this view.

Charles W. Garrett

National Academy of Engineering

Washington, D. C.

]NEW

GP SERIES
DCTO AC
INVERTERS

|

l ——

STANDARD RATINGS:
Input: 12,24,48,125 VDC
Qutput: 115,230 VAC
Frequency: 50,60,400 Hz

SPECIFICATIONS:
Output Voltage Regulation
+8% for line and load
Frequency Stability
+ 1% of fixed frequency
Total Harmonic Distortion
Typically 5%
Operating Temperature
. 0 to 55°C
Efficiency
I Approx. 72% at full load
Input Protection
Reverse polarity
Output Protection
Overload and short circuit

STANDARD OPTIONS:
Improved frequency stability
External synchronization

Meters
AC input
Power List Price  Panel Height
250 VA $425 5%
500 VA $595 7"
1000 VA $895 8%’

Over 70 models available — many in stock.

TOPAZ

ELECTRONICS
3855 Rutfin Road, San Diego, CA. 92123
Phone (714) 279-0111 TWX: (910) 335-1526
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INTRODUCING 54C/74C.
CMOS, SIMPLIFIED.

If you've been designing with
54/74 series TTL (standard
or low-power) and would now

Or drop us a line. National

Semiconductor Corporation,
2900 Semiconductor Drive,

like to design with CMOS,we’ve  Santa Clara, California 95051.

greatly eased the procedure.

Our new MM54C and
MM74C devices are functionally
equivalent to and pin-and-
power-supply-compatible with
standard and low-power 54/74.
Noise immunity is typically
45% of supply voltage (which can
be anywhere from 3to 15
volts). And power dissipation
18 typically 10 nanowatts per
gate. All this with the kind of
functions you’ve come to know
and love with 54 /74 TTL.

In addition to our new full
temperature range MM54C/74C
series and our intermediate
temperature range MM64C
series,we are also second-sourc-
ing many of the other popular
CMOS devices on the market.

For full particulars on CMOS,
National style,simply call us at
(408) 732-5000.

Part Number

MM74C00, MM64C00/MMS4C00
MM74C02 MM64C02 MM54C02
MM74C04 MM64C0O4 MM54C04
MM74C10 MM64C10 MMS4C10
MM74C20, MM64C20 MM54C20
MM74C74, MM64C74/MM54CT74
MM74C73,MM64C73, MM54C73

MM74C76, MM64C76, MM54C 76

MM74C107/MM64C 107, MM54C107
MM74C95 MM64C95, MM54C95

MM74C160/MM64C160 MM54C160
MM74C161 MM64C161,/MM54C161
MM74C162/MM64C162/MM54C162
MM74C163, MM64C163, MM54C 163
MM74C195/MM64C195,/MMS54C195

MM74C173 MM64C173/MM54C173
MM74C151/MM64C151,MM54C151

MM74C157 MM64C157 MM54C157
MM74C42/MM64C42 MMS4AC42
MM74C154, MM64C154/ MM54C154

MM74C192/MM64C192, MM54C192
MM74C193 ' MM64C193, MM54C193
MM74C164/MM64C 164, MM54C 164
MM74C165 MM64C165. MM54C165
MM74C123/MM64C123 MM54C123

MM74C200 MM64C200, MM54C200
MM4601A/MMS601A
MM4602A/MM5602A
MM4609A MM5609A
MM4610A MM5610A
MM4611A MMS611A
MM4612A, MMS612A
MM4613A MMS5613A
MM4623A MMS5623A

e

CMOS, NATIONAL STYLE

Function

Quad 2-input NAND Gate
Quad 2-input NOR Gate
Hex Inverter

Triple 3-input NAND Gate
Dual 4-input NAND Gate
Dual *‘D” Flip-Flop

Dual J-K Master-Slave
Flip-Flop

Dual J-K Master-Slave
Flip-Flop

Dual J-K Master-Slave
Flip-Flop

4-Bit Parallel-in/Parallel-
Out Shift Register

Synchronous Decade
Counter

Synchronous 4-Bit Binary
Counter

Fully Synchronous Decade
Counter

Fully Synchronous 4-8it
Binary Counter

4-Bit Parallel-Access
Shift Registers

Quad Latch

8-Bit Data Selections
MUX with Strobe

Quad 2 Line to 1 Line MUX
BCD-to-Decimal Decoder

4 10 16 Line Decoder
Demultiplexer

Synchronous Up,/Down
Decade Counter

Synchronous Up/Down
4-8it Binary Counter

8-Bit Parallel-Out Shift
Register

Parallel-Load 8-Bit Shift
Register

Retriggerable Monostable
Multivibrator

256 Bit RAM

Quad 2-input NOR Gate
Dual 4-input NOR Gate
Hex Inverter Buffer

Hex Non-inverter Buffer
Quad 2-input NAND Gate
Dual 4-input NAND Gate
Dual ‘D" Flip-Flop
Triple 3-input NAND Gate

NATIONAL

Electronics/August 14, 1972

Availability
Now

Now
November
Now

Now

Now
October

October

Dctober

December
November
November
November
November
November

December
December

February
December
January

February
February
January
February
January

2nd Qrtr 1973
Now
Now
Now
Now
Now
Now
Now
Now

N
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Another Spraguve Breakthrough! |

PRODUCTION-ORIENTED
SOLID TANTALUM
CAPACITORS

Solid flame-retardant
epoxy with precise
dimensions for

automatic insertion.
Completely shock and

vibration resistant. Top flat for easy |

identification of
positive lead either |

Flat surface permits visually or by touch.

clear easy-to-read
marking.

No rundown to interfere
with seating of capacitors
on printed wiring board.

0.100” lead spacing for
standard PWB grids.

i
Rugged 0.025" dia. tinned —» i
leads maintain alignment. . |

ACTUAL SIZE

Type 198D

Standoff feet on base
to eliminate moisture
entrapment and
facilitate cleaning of
wiring boards.

Formed leads with either
0.200" or 0.250” spacing
to permit
interchangeability with
dipped capacitors.

Low-cost

Econoline’ Tantalum Capacitors
Lead in Performance!

When it comes to low-cost solid tantalum capacitors, the new Sprague
Type 198D Econoline Capacitors outperform all other designs. Here are

some additional advantages:
® Low d-c leakage
® Low dissipation factor

» Wide voitage range,
4 to 50 VDC

® Capacitance range from
0.1 to 100xF

® Withstand severe
temperature cycling and
temperature shock over
—55Cto4+85C

® Speedier handling for insertion

® Easier-to-read markings

The new Sprague Type 198D epoxy-encased Econoline Capacitor is tooled
for mass production and priced competitively with imported dipped units.
Investigate this new Sprague breakthrough without delay.

Call your nearest Sprague district office or sales representative, or

write for Engineering Bulletin 3546
ice, Sprague Electric Co.,
Mass. 01247,

X Trademark

PR ———====mm—S=— S ]

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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to: Technical Literature Serv-

35 Marshall Street, North Adams,

45M-2110

THE MARK OF RELIABILITY

40 years ago

From the pages of Electronics, August 1932

Some significant testimony concern-
ing the radio experiences of the Bell
telephone interests was that given
by Dr. Frank B. Jewett, president of
the Bell Laboratories and vice presi-
dent of the American Telephone
and Telegraph Company, before a
Mid-West court last month.

Dr. Jewett reported that research
in radio to date has cost the Bell in-
terests about $11.000.000. In addi-
tion $5.000,000 to $6,000.000 has
been expended for the various radio
circuits now in commercial use for
telephone communications. Not a
single one of these radio circuits
comes anywhere near paying its
costs, and the combined radio oper-
ations represent a loss of from
$700.000 to $800,000 a year. Owing
to the depression, recent trans-
oceanic phone service demands
have fallen: the Buenos Aires link to
New York sometimes carries only
two phone calls per day.

This experience throws light on
other radio operations from a bal-
ance-sheet standpoint. It also sup-
ports the view long held by Dr. Jew-
ett and the telephone group that if a
wire can be put up, wire service will
perform more dependably and eco-
nomically than space oscillations.

Professor E.V. Appleton, King’s
College, London. suggests that there
exist two distinct ionized layers [in
the atmosphere]. The upper layer or
F region at about 230 km. altitude is
produced by ultraviolet light, the
lower or E layer at about 90 km. by
electrons or atoms thrown by the
sun with speed of 1,000 miles per
sec. Professor Appleton calls atten-
tion to the opportunity of using the
eclipse [of the sun on Aug. 31] to
shed light into this question.

In consequence of the motions of
the moon and the earth, the stream
of supposed particles will be inter-
rupted more than an hour before
the ultraviolet light is stopped.
There would possibly be two radio
eclipses. the particle eclipse affect-
ing the E layer. from which the ordi-
nary broadcast waves are turned
back and the much shorter optical
eclipse affecting the F layer which is
reached by 80 m. waves.
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NEW, FAST, LOW COST,
SOLID STATE EMITTER-

Easy to mount new optoelectronic interrupters
are compatible with integrated circuits. Write
for application note “Photon Couplers, Pub.
200.62

TYPICAL APPLICATIONS

e Shaft encoders e Key boards

e Tachometers e Level sensing

e Counters e Limit switch and micro
e Position sensing switch replacement

For more information, contact your authorized

G.E. distributor, G.E. Electronic Components
Sales Office, or use Inquiry Card #200

*Suggested resale price 1,000 lot quantities

GENERAL @3 ELECTRIC

Semiconductor Products Department, Syracuse, New York

Electronics/August 14, 1972

DETECTOR
MODULES

NEW GE INTERRUPTER MODULES
REQUIRE NO CONTACT PRESSURE
OFFER HIGH RELIABILITY

FOUR MODELS

H13A1
H13A2 FOR HIGH SPEED

e QOver 10,000 operations
1 possible per second
{2 e Stable within 20% between

55C. to 100 C.
e $1.35%

H13B1
H13B2 FOR HIGH GAIN

. * 12 mA min. output current
Kzt e $145°

44

[ zes |

20X

OUR NO. 1 GOAL:
TO MAKE

| GENERAL ELECTRIC

J YOUR BEST BUY




...better than EpiBase?

We’ve got both now. Single-diffused, UniBase™ power
Darlingtons. EpiBase* power Darlingtons. Plus
capability to supply discrete power transistors in both
technologies. The first to do this.

Great, you say. “Let me have
the latest thing so I can edge
my competitor’s design.”

Wait, though . . . not that easy.
Unless you understand the basics of
both technologies you won’t get what
you really want — an optimum device
matched to true design needs, with ##
the best trade-offs in device 7
characteristics.

More and more engineers are
educating themselves before designing
in either process. Questioning and
comparing to find out which is really
better for their application. Probing.
Analyzing. Asking.

“Are they structurally different?”

“Which is better for high-speed switching?”

“Is there an edge in safe operating area?”’

“What are tradeoffs in inductive loads?”

“Which is more applicable to complementary
designs?”

If you’re satisfied with your supplier’s answers,
your education, your design, fine. If not, listen.

TAKING THE RIGHT SHAPE ...
They're different, alright.

Single-diffused, UniBase, is achieved by diffusing collec-
tor and emitter into lightly doped P material with the base
formed by the undiffused portion of the start material.
Emitter and collector are equidistant from opposite chip
sides. The deep emitter junction biases off high-current
density area and leads to more uniform current distribution
throughout the emitter. Result: very good safe operating
area ... with low frequency
response due todistributed
resistance and longer RC
time constants.

EMITTER
CONTACT

BASE
CONTACT EMITTER

COLLECTOR BASE
UNIBASE SILICON POWER

12

Single-Diffused

EpiBase offers devices with emitter diffused
into an epitaxial base deposited on the collector
substrate. The collector voltage depletes into the
base region with resulting devices characterized
by higher-frequency response and low switching
losses with SOA equal to, or better than, UniBase
except at or near device BV (.

EMITTER

EMITTER
CONTACT

BASE
CONTACT

P+
COLLECTOR BASE
EPIBASE SiLICON POWER

THE TRADEOFFS. ..

A couple. If switching efficiency, f or phase shift
are your thing, EpiBase wins hands down.
Although power-handling and safe area of the
two are about equal. UniBase offers an edge in
SOA if your design pushes ultimate device break-

Where the action is . . .

X
e——= UNIBASE 2N3772

=== EPIBASE MJ3772

2 wr— - -
4s .
- . | —
= . —-o___ L1 o
E ;\‘ -§\~‘ | f""
— N — 1
————— - ___-1— ~———
= - _— .- _.,___.“
3 F B ) 7 10 30

3
COLLECTOR CURRENT (AMP)

down capability. And, while beta-vs.-current curves are
similar for EpiBase and UniBase transistors of given chip
size, UniBase will exhibit higher sat voltages and slightly
lower high-current beta. Again. a result of higher
distributed resistance.

Typically, more gain and gain linearity can be had
with EpiBase hy sacrificing some ruggedness. With Epi-
Base. it's near-impossible to achieve high fr and high
SOA simultaneously . . . something’s got to give.

Conversely, single-diffused offers a bit more SOA but
slower action; and gain and gain roll-off figures of merit
are only about half or less than EpiBase counterparts.

If your motto’s ‘‘safety first". . .

1001——— _— —

E s0 ]

ST A

&

Z 10 — —— -

3 g \\

&

g ) L | 1

E 1 - X

3 e UNIBASE B

S = = = EPIBASE J
1 = b T S — —
Kl 7 St 3 5 7 10

SUSTAINING VOLTAGE
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Power Darlin

THE APPLICATIONS ...
Practically everywhere! Commonly, regulators, hammer
drivers, inverters, converters, stereo and servo amps and power
switching. Which for which? Easy. Follow our suggestions:
we’ve factored in tradeoffs: gain, f,, ruggedness and break-
down voltage. In many applications such as regulated power
supplies for high-speed logic, EpiBase is more desirable for
its better response to fast-changing load conditions. And in all
circuits demanding higher frequency response, EpiBase is your
best bet. Because of that edge in SOA near device BV, ..,
UniBase is better where you're working into unclamped induc-
tors — not recommended but sometimes unavondable where
it must absorb stored energy. =

TN I T
_avdio ; { o
series pass regulator ®
Inverter w
&md inductive °
power switch: slow 2]
fast ©

THE DARLINGTONS...

Sounds simple: power integrated
circuits consisting of driver, output
devices and emitter-base resistors
on one monolithic chip. But advan-

ngtons

.;A SPEEDORS«.
-WRSOA SPEEDOI\
« SPEEDORSOA
DORSOA . SPEEDORSOA
EEDORSOA » SPEEDORS(
A « SPEEDORSOA . SI
"EDORSOA - SPEEDOR®
RSOA . SPEEDORSC
FEDORSOA . SP

« SPEEDOF
SPEEDORSC
RSOA « §

THE SPECS..

EPIBASE VS. UNIBASE
PRIME SPECS ON SOME PRIME
. NEW DISCRETES

SAFE
DEVICE GAIN FREQUENCY OPERATING AREA
EpiBase 2N3055 20 @ 4A 4 MHz 60V/200 mA
vs.
UniBase 2N3055 | 20 @ 4A 200 kHz | 60V/1.5A
EpiBase MJ3771 15@ 15A 4 MHz 40V/200 mA |
vs.
UniBase 2N3771 15@ 15A | 200 kHz | 40V/3.75A

plus a choice between these discretes
MJ3772 EpiBase  MJ6257 gpnaase MJ3773 EpiBase M16302 EpuBase
d

and an an
2N3772 UniBase  2N6257 UniBase  2N3773 UniBase 2N6302 UnuBase
2N6253 UniBase 2N6254 UniBase

tages are revolutionary: super-high

. NEW DARLINGTONS

gain . . . new levels of efficiency,
simplicity, cost-savings . . . direct,

logic-to-Darlington interfacing . . .

with EpiBase available in both NPN and PNP for com-
plementary symmetry designs. Depending on your con-
clusions and your needs, your choice will be EpiBase or
UniBase Darlingtons.

Draw those conclusions now. Match your design need
with an unmatched solid-state power capability. Write us
at Box 20912, Phoenix, AZ 85036 - contact your Motorola
distributor on prototype or production.

EpiBase or UniBase . . . the choice is yours. But know

SAFE
DEVICE GAIN FREQUENCY OPERATING AREA

EpiBase 2N6056 | 750 @ 4A 4 MHz | 80V/100 mA

vs.
UniBase MJ3521 | 500 @ 4A | 200 kHz | 80V/1.4A |
EpiBase 2N6283 | 750 @ 10A 4 MHz 40V/1A

vs.
UniBase 2N6356 | 400 @ 10A | 200 kHz | 40v/3.75A |

plus a choice between these Darlingtons
2N6282 gpiBase 2N6283 gpiBase 2N6284 EpiBase
d

an an an
2N6355 UniBase 2N6357 UniBase 2N6358 UniBase
M)3520 UniBase

this. We’ve got both.

Trademark of Motorola Inc.
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MOTOROLA POWER

—Technology By Design, For Design
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ore

power

to
you!

in tact, our model 320L delivers
the most power and widest
bandwidth of any solid state
instrument amplifier available.
Easily mated with a wide variety of
signal sources, it amplifies AM,
M, SSB, TV, Pulse and other
complex modulations with
minimum distortion. Constant
torward power is continuously
available regardless of load match
(from an open to a short). The
320L provides over 20 watts of
power from 100 KH; to 125 MH,
with useful output all the way to

160 MH, . . . and there’s no tuning.

Applications include:

B RFI/EMI testing
B NMR Spectroscopy

B Transmitter
applications

B Laser modulation

B Signal distribution

B Test equipment
calibration

B Cable isolation

For complete information
write or call
Electronic Navigation Industries,
3000 Winton Road South,
Rochester, New York 14623.
(716) 473-6900

ELECTRONIC
NAVIGATION

INDUSTRIES
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People

Black FCC commissioner
seeks to inspire youth

As a minister, banker, lawyer, judge,
and television producer, Benjamin
L. Hooks combined several roles to
become a model of success in his
hometown of Memphis, Tenn. Now,
as the first black appointed to the
Federal Communications Commis-
sion, the 47-year-old commissioner
hopes he will be a model to inspire
black youths across the country to
work within the system.

Hooks thinks that kids need to see
the right models on television. “If it
hadn’t been for TV, the black revo-
lution would never have been won,”
he says, recalling network coverage
of the civil rights struggles. “The
conscience of America couldn’t
sleep after that.”

However, Hooks fears that since
then, black youths have only seen
athletes and revolutionaries on TV.
“The revolutionaries alone have
been given too much coverage. “If
my grandson wants to become a
revolutionary, that’s his decision,”
Hooks declares. “But I want him to
be exposed to other models, such as
doctors and lawyers, so he has other
roles to choose from.”

He makes clear that he seeks no
restraints on broadcasting, though
he would like to see the roles of
blacks on both sides of the camera
changed. “Freedom of the press is
the best guarantee black people
have,” he observes.

As “a black man who is a com-

missioner,” Hooks says, he will de-
vote as much time as he can to
speaking around the country, en-
couraging black youths to seek pro-
fessional and skilled jobs. But, “my
first role is to be a good commis-
sioner. I don’t plan to be a black
commissioner.”

Although interested in innova-
tion, Hooks is steering a cautious
course for the time being. As a new
commissioner, he says, he has a lot
of catching up to do before he can
fully exercise his new role on such
issues as the domestic satellite deci-
sion, which the commission is now
being petitioned to reconsider,
(Electronics, July 31, p. 23]. “I don’t
have any preconceived notions,” he
says, but “anyone who is here seven
years and works hard is bound to
have an impact.” And Hooks
sounds like a man who will.

Patience, tact vital
for consultant: Bolt

If there were such a title, Richard H.
Bolt, board chairman of Bolt Ber-
anek & Newman, probably would
qualify as dean of the technical con-
sultants. He has been consulting
since 1948—first as an individual,
then as part of a Cambridge, Mass.,
company that now is BB&N and in-
cludes 350 to 400 professionals. And
although its reputation lies mostly
in audio and acoustics, BB&N has
strong groups working in data pro-
cessing, data communications, and a
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Our filter connectors are designed to
eliminate interference from your circuits
See those attenuation curves? They are
just a part of our selection. We can mix
and match filters to solve your low pass
filtering requirements. Small wonder
Bendix filter connectors are first choice
in the fight against electronic noise pol-
fution.

Bendix filters come packaged in con-
nectors intermateable with MIL-C-
26482, MILC-83723, MIL-C-38999 and

MIL-C-5015 connectors. In addition, fil-
ter contacts can be packaged to mate
with other popular connector types in-
cluding rectangular in military, industri-
al and commercizal applications. There's
sure to be one to meet your attenuation
and frequency requirements

You'll like the price, too.

Delivery? We won't give you any static
there, either. Write for our brochure. The
Bendix. Corporation. Electrical Compo-
nents Division, Sidney, New York 13838.

Circle 15 on reader service card




Finally!

A filter so precise,
filter characteristics
for every setting
are printed

We've built a variable electronic filter
that’s so precise, it has enabled us to print
the cutoff frequencies, center frequency, bandwidth,
noise bandwidth and filter gain,
for every setting, on top of the instrument.
Besides being the easiest-to-use filters on the market,
our 4200 series filters are twice as accurate,
have less than half the self-noise,
and provide 10 dB greater outband rejection than
any other filters. Frequenhcy coverage is
.01 Hz to 1 MHz. Built-in selectable post-filter
gain and remote preamplifiers are optional.

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

The price? $695.

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

ITHACO
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host of other electronics industries,
with contracts from the Defense De-
partment’s Advanced Research
Projects Agency and others.

Over the years, Bolt has been *“of-
fering for sale the professional tal-
ents of creative men.” But while
those talents are often easy to offer,
they’re often difficult to manage.
The client-consultant relationship
most often is the sticking point.

Pinch. “Two things we want in
our consultants are patience and
tact. Some clients approach us with
a partial solution; this can place our
man in a pinch if he has his own
strong ideas—and especially so if
our ideas are really superior. So our
men often must not only tactfully
steer clients toward what we feel are
the best solutions, but also help our
own sometimes temperamental cre-
ative types meet clients halfway.”

One of the best ways to avoid this
conflict in the first place is to “get in
early,” says Bolt. “We like to get in
at the definition and talk stage.”
Bolt figures that this protects the
firm against clients committed to
one way of doing a task—say an
acoustician who has designed a hall,
but afterward finds that it needs
electronic reinforcement for speech
or music. “We can nearly always
improve hall acoustics electronic-
ally, but often this is not enough. If
the project has gotten enough pub-
licity, our name is attached to it, and
we endanger our reputation.”

Tightwire. Thus, Bolt must not
only look out for sticky situations,
but also manage a group of highly
intelligent men who are often as
high-strung as race horses. “We
have had a few clients so angry with
us it was frightening.” he says, “and
in each case the cause was a person-
ality clash. We have fired BB&N men
because of fuzzy thinking and some,
unfortunately, because they were
emotionally disturbed. A few
brilliant men, unable to come to
conclusions, lead clients down long
and costly paths.

“On the other hand, clients often
won’t let us alone—you can get calls
every day. It can reach the point
where a consultant is afraid to hear
the phone ring.” When that hap-
pens, his efficiency falls off.
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y MEAVUREMENTAELL/

innovations from Hewlett-Packoard

AUGUST edition

P New multimeters with
multi-innovations

A new multimeter that tests itself
and a new low-cost "clam-shell”
DMM that can be several meters in
one have joined HP’s growing line
of solid-state LED instruments.

The 3490A multimeter performs
its own diagnostics and trouble-

€ hooting. Automati If-testin
PR I — ’ shooling atic sefi-testing
e  — checks the meter’s readiness,
347020 MULTIMETER ' reduces your calibration time,

reduces the required verification
standards, and lets you quickly
isolate possible troubles from the
front panel.

The 3470A digital measuring
system is really five compact
modules that snap together. In
seconds, a digital voltmeter converts
to a multimeter, to a battery-
operated field instrument, or to a
digitizer with BCD output.

(For both stories, please turn
to page 3.)

HEWLET? EPACKARD MEASUREMENT NEWS



Compact OEM peripherals
for mass storage

——

is less than 30 ms; and the data
capacity is five million bytes on-line

single-cartridge version, 7901A, is
now available for low-cost, random
access data base applications. Both
disc drives are fully compatible

For a versatile, compact tape
drive, consider the 7970 family.
There are over 200 configuiations
from 9-track PE and 7/9-track NRZI
to a single unit that reads multiple-
density 7- and 9-track NRZI as well
as 9-track PE tapes.

For card input, the 2761A-07
optical mark reader handles punched
and marked cards at the rate of
200-250'min. Reading time is
190 ms/card
For more information on these QM
products, check T on the 1P Reply
Card

\ 'clr )
J
| ,

The 7900 disc drive (top) and 7970 tape
transport (underneath) are compact,
flexible peripheral memories.

Besides data products and
computer systems, HP has developed
high-quality disc, tape and card
peripherals for original equipment
manufacturers. Now, OEMs can
select the storage capacity, speed
and 1/0 hardware that they need to
complement their own systems.

The 7900A disc drive is an ultra
fast, random-access, moving-head
dual-disc memory. The compact
design is ideal for small and medium
sized computers. Average seek time

The 2761A-07 optical mark reader

All you ever wanted to know
about dc power supplies

How can ground loops in multiple
loops be avoided? What's the
difference between a constant
voltage/constant current and a
constant voltage/current limit power
supply? How do you measure
power supply performance?
Questions like these are answered
in the 138-page DC Power Supply
Handbook (AN-90A)

Choosing the right power supply
for your application is easier, too,
with HP’s DC Power Supply
Selection Guide. Both general and
special-purpose power supplies are
listed by voltage and current in
tabular form. This 40-page booklet
also contains performance data,

operating features, and outline
drawings with dimensions

11 vou would hke copies. check O
and P on the HP Reply Card

(with unlimited shelf storage). A new

New microwave test set
for production, lab, field

In a typical production test application,
the 8755L large screen display shows
forward- and return-loss response of
components.

Our new 8755 series frequency
response test set gives you accurate
swept displays of characteristics
from 100 MHz to 18 GHz Use it for
those basic insertion gain/loss and
return loss (VSWR) measurements.
The 8755 features high sensitivity

50 dBm), high resolution (better
than 0.05 dB), and a full 60 dB
dynamic range with only 10 mW of
RIF drive, which means it's
compatible with your solid-state
microwave sweeper (e.g., HP 8620
series)

Production testing and incoming
inspections are accurate and easy
with the 8755 test set. Fewer controls
mean simpler operation. Qutstanding
stability means less recalibration
and greater confidence in results
This broadband test set is ideal for
testing active and passive circuits,
coax and waveguide It's also
immensely useful in the lab

Because the solid state system is
rugged and compact, it’s a natural
for field tests of antennas and cables.
The detectors can be placed as far
as 200 feet away from the test set

A typical system consists of
analyzer, detectors, modulator, and
HP 180 series scope display and
costs approximately $3200
for details: chechk M on the HP
Reply Card

HEWLETTEPACKARD MEASUREMENT NEWS



New HP self-testing DMM

Improves reliability

Now, HP introduces a new
concept in digital multimeters: self-
testing. The 3490A multimeter
provides 5 ranges of dc measurement
(0.1 V to 1000 V), 4 ranges of ac
measurement (1.0 V to 1000 V, 20 Hz
to 250 kHz), 6 ohms ranges (100 ©
to 10 megohms), and the exclusive
self-test function. For readability and
reliability, the five-digit display uses
HP light-emitting diodes.

Measurement capability is
unsurpassed. The 3490A uses a dual
slope integrating technique and is
fully guarded, providing excellent
noise immunity at 5 readings/sec. on
all dc ranges. It detects average ac

Diverse uses for compact
strip-chart recorder

Smoke stack monitoring, soil
analysis for mineral content,
oceanographic research, and
automobile exhaust emission tests—
they all use a 680 strip-chart
recorder to graph final output. Since
1961, this compact recorder has
proven itself highly accurate in
specialized industrial applications as
well as in general laboratory use.

With a 5-inch (12 cm) writing
width, the recorder has multi-range
input, multi-speed chart transport,
full-range zero set, electric pen lift,
and full-tilting chart magazine. You
can choose standard (English) or
metric scaling, and electric writing
is optional.

This popular recorder also has a
popular price: only $900.

For details, check 11 on the 1P
Reply Card.
The “tried and true” 680 recorder weighs

only 11 Ibs. (5 kg) and fits into a rack
mounting space 7 inches (178 mm) high.

JN
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and displays rms at the rate of 1
reading/sec. All six resistance ranges
provide true 4-wire ohms measuring.
Maximum current through the
unknown is 1 ma, and there is
built-in over-voltage protection in
case you inaclvertently apply a high
voltage to the ohms terminals.

There are 16 front-panel tests,
each of which interrogates an

With self-testing,
the 3490

is calibrated

and ready for

any measuring task.

internal parameter and displays the
results. You merely compare the
readout with the proper values on an
instruction card. Logic tests, ratio
amplifier offset, reference voltage—
the multimeter checks them faster
than you can.

Price: $1650
For more information, check £ on
the P Reply Card

New ‘clam-shell DMM can

be several meters

More than just a multimeter or a dc
voltmeter, the new 3470 measuring
system features versatile snap-
together modules that you can
configure in minutes. The same
system can be a bench instrument
in the lab and, five minutes later, a
test device in the field. And it
couldn’t be easier:

* Start with the four-digit

solid-state display.

® Snap it on top of the multimeter
module and it’s a digital multimeter
with 4 full digits plus 100%
overranging. It has 4 ac and dc ranges
from 1V to 1000V full scale and 6
ohms ranges from 100 ©? to 10
megohms.

* Or, snap the display and dc section
together for a dc voltmeter from

1V 101000V full scale. Dcaccuracy is
*+0.03% of reading +0.01% of

range on all four ranges.

* For portability, merely add a
battery module between the display
and the bottom section. Immediately,
your system converts to 6 hours of
continuous measuring on
rechargeable batteries.

* Need BCD output? Simply take
out the battery and insert the BCD
module for the center section.
Nonisolated BCD output can be used

to drive printers and other devices.
I't's as economical as it is easy.
Modules start at $150.

For prices and full details, check
D on the HP Reply Card.
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More precision and power
in four new dc supplies

A 6115A precision power supply is used to
calibrate the dc voltmeter section of an
HP multimeter.

If you need a low-cost calibrator, a
systems reference supply, or a
high-performance lab supply,
consider one of HP’s four new
precision power supplies.

These new 40-watt supplies feature

output voltage accuracy of 0.025%
plus 1 mV, with 5-minute cold-start
warmup. Two supplies (6114A and
6115A) use four-digit pushbutton

switches for fast and accurate voltage

setting, with a fifth-digit vernier

nroviding 200 ¢V resolution. The
other two supplies (6104A and
6105A) are designed for applications
where the supply is programmed
remotely.

Models 6104A and 6114A provide
0-20V at 0-2 A and 20-40V at0-1 A.
Models 6 105A and 6115A provide
0-50 V at 0-0.8 A and 50-100 V at
0-0.4 A. These supplies also feature
constant voltage’constant current
operation, front-panel mode
indicator, built-in overvoltage
protection, high speed, and remote
programming capability. In addition,
there are full voltage and current
metering and auto-tracking, series, or
parallel operation.

Prices: 6104A, $440; 6105A, $455;
6114A, $525; and 6115A, $540.

For power supply specitications,
check 1on the HP Reply Card

Get microwave design data

quickly, accurately

To save hours of work while
producing more accurate and
thorough microwave designs, you
need the 8410S network analyzer. In
minutes, this complete system
measures key network parameters,
such as: phase, gain, attenuation,
impedance, return loss, reflection
coefficient, and s-parameters. You
can quickly characterize active and
passive components—even stripline
devices—from 110 MHz to 40 GHz.
The system has >60 dB dynamic

range with 0.1 dB resolution and 360

phase range with 0.1° resolution.
Even a taxing chore like
characterizing microwave transistors
can be done quickly and effectively,
using our precise yet simple
transistor fixtures, pushbutton-
controlled test sets, and bright CRT

With this stripline test fixture, merely drop
in a stripline microwave device or
transistor and let the 8410S do the work.

display of results. Many system
functions are readily programmable
to further speed the measurement
process.

Full systems start at $11,745.
To learn more about solving tough
microwave measurements, check K
on the HP Reply Card

HP videotapes make inexpensive, individual,
on-the-job service training a reality.

HP videotapes: a better
way tolearn

When planning a training program
—for beginners or for experienced
staffers—consider HP’s library of
quality videotapes. This new
medium offers:

* More information in less time.

* Higher retention, even higher than
with live lectures.

* Convenience. Your "“instructor’ is
available anytime, anywhere.

® Flexibility. You can organize
seminars for 100 people or view the
tape alone for refresher purposes.

® Economy. For just the initial cost,
you use a videotape over and over.
Executives and engineers don’t have
to interrupt projects to teach a
seminar.

The HP library covers three
categories: tutorial, "how to use,”
and service/maintenance tapes. Our
most popular tutorial series is
Practical Transistors, a 15-program
course for electronic service
technicians. The "how to” topics
range trom fHow to Use FIP
Instruments to BASIC Programming
Service/maintenance tapes cover
many areas from adjusting
oscilloscopes to servicing computers.
Tape format is usually EIA] half-inch,
but other formats are available
including cassette. You can also
order Sony cameras, video recorders
and monitors from HP.

For a complete index and price list,
check U on the P Replv Card.
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New instrument calibration system
reduces costly overhead

Calibrating a sweep-time plug-in for

1 scope, the operator reads the CRT instruc-
ions, changes ranges with one
1and and answers “done”’
~ith the keyboard in the
right hand.

Now, there is a way to calibrate
today’s proliferation of complex
instruments, 1o beat spiraling lahor
costs, to recduce training costs, and
yet to increase efficiency—all
without raising the operating budget.
How? With an HP 9550A automatic
instrument calibration system.

Whether you calibrate HP
instruments or others, this automated
system covers oscitlloscopes,
plug-ins, voltmeters, multimeters,
test oscillators, amplifiers, DVMs, and
low-frequency generators. The
system calibrates to manufacturer’s
recommencdations and for the
instrument’s intended use.

HP has developed almost 50
application programs for calibration.
You can adapt or converl these to
other workloads by modifying the
program. Should you need to write a
special program from scratch, the
system language is ATS-BASIC, a
conversational language that any
skilled technician can easily learn.

The calibration system uses a 16K
core and a mass memory disc for
flexible information storage and fast
access. This combination makes it
easier to convert programs and
parameters, as well as being more

HEWLETTEPACKARD MEASUREMENT NEWS

economical. (Saving two minutes on
each calibration by having fast
access is worth about $10,000 each
year.)

HP quality instruments and reliable
hardware provide a precise
calibration-quality stimutus, dc to
1300 MH 2.

The 9550A system oplimizes
man-machine capabilities. An HP
2700 computer handles programming
and switching the stimulus, pacing
test sequences, measuring and data
keeping. The operator makes
connections, adjustments, and
control checks and decides whether
anomalies are within 1olerance or if
he should rerun a certain test
sequence. For the past year and a
hali, we've used the 9550A
instrument calibration system on our
own instruments at the HP Customer
Service Center.

Because the 9550A is a modular
system, you can also add digital test
units or programmable scopes to
handle other lah applications.
Instrument calibration systems range
from $125,000 to $175,000.

To learn more, check N on the HP
Reply Card

A scope for all seasons
(or any environment)

You probably won’t use your
oscilloscope under water, but it’s
reassuring to know that an HP
portable scope (1700B, Option 300)
operates in virtually any environment.
This 35-MHz scope is dustproof,
weatherproof, shockproof, and with
slight modifications, waterproof. You
get laboratory quality and accuracy
even when external conditions are
less than perfect.

Take the rugged case; fill it with a
weight equivalent to the scope; raise
it 30 inches off the ground, then
drop it onto concrete 14 times—it’s
stitl watertight. Use the scope on
shipboard without concern about
corrosive salt spray. Send it up in an
aitplane; the scope operates hetween
—40" and +55 C at altitudes up to
10,000 feet. The 17008, Option 300 is
reliable in a chemical plant, refinery
or dusty environment; contaminants
won’t getinside the instrument. The
key to environment-resistance is
low power consumption and low
heat buildup which eliminates the
need for vent holes in the case.

An optional internal battery pack
enables the scope to operate
anywhere without ac or dc power
tines. Yet you get laboratory qualities
such as 10 ns risetime, 10 ns/div
sweep speed, and 10 mV/div
minimum deflection factor.

Price: $2600
Interested? Just check B on the HP
Rephy Card

Should you accidentally drop your scope
overboard, don't worry. It floats.




Solid-value, solid-state
microwave sweepers

=T ] [T w

Choose from our family of mainframes,
RF plug-ins and modules

for ﬂgh-value solid-state
sweeper only 5 inches (12 cm) high

High performance and attractive
pricing are two features of the HP
3620 series solid-state sweepers. And
there’s a wide selection so you can
choose the configuration that best
suits your needs.

Start with the mainframe. The
economical 8620B has start-stop and
AF sweeps, stable CW and versatile
modulation. The more sophisticated
8620A provides remarkable latitude
in operating modes, exceptional
frequency resolution, plus remote
programming capability.

For flexible RF coverage, there are
new wideband VHF/UHF plug-ins
(3-350 MHz and 10-1300 MHz) plus
microwave units extending to 18
GHz. For most frequency ranges, you
can choose either single-band
plug-ins or get multiband operation
by combining RF modules in asingle
drawer (e.g.,0.1-6.5 GHz or
5.9-12.4 GHz).

All versions give you high sweep
linearity, accurate frequency
calibration, low residual FM, low
spurious content—and a low price.
The 8620A mainframe costs $1,450;
the 8620B, $975; and RF units range
from $1,375 to $2,950.

For details, check L on the HP Reply
Cdfd,

Two new Xx-y recorders
designed for the lab

Two new general-purpose x-y
recorders will withstand all sorts of
abuse and rough handling and still
give you laboratory quality, speed
and accuracy. Both the 7044A and
7045A are contained by a rugged
aluminum mainframe which
eliminates the need for critical

Both the 7044A (pictured here) and 7045A
boast an accuracy of =0.1% of full scale.

mechanical adjustments, yet provides
desired durability.

The 7044A operates at medium
speed with a slewing speed of 20
inches/sec. The faster 7045A has a
slewing speed of 30 in/sec. and
acceleration of 3000 in/sec’ on the
y axis and 2000 in/sec’ on the x axis.
Input ranges for both instruments are
from 0.5 mV/in. to 10 V/in_; input
resistance is one megohm on all
ranges.

Both recorders use a servo-
actuated ink pen. The writing area is
10 by 15in. (25 by 38 cm) which
means you simply use 11 by 17 in. or
standard European A3 size paper.
Metric calibration is available with
either recorder at no extra charge.

Prices: $1350 for the 7044A;
$1675 for the 7045A.

For more on these new x-y recorders,
just check J on the 1P Replv Card.

New storage scopes show
nanosecond transients

Now, you can view fast rise, low
rep-rate or single-shot signals without
having to photograph them. The
HP 184 A/B oscilloscopes combine
fast writing speed and new storage
surface processing to produce a
bright display of hard-to-capture
signals.

Storage writing speed is greater
than 400 cm/ps. The FAST mode
automatically switches the CRT
display to a high-writing speed,
reduced scan and maintains a fully
calibrated display. The reduced
graticule is superimposed on the
center of the normal graticule. This
lets you see signals such as a 16-bit
computer word directly, without
using a camera. With storage, you can
retain the display for 5 minutes from
FAST mode or over 30 minutes
from the standard mode.

In variable persistence mode,
match persistence to the signal speed.
Thus, a slowly-moving dot becomes
a complete trace and meaningful
waveform for study.

Several plug-ins complement these
new scopes and let you tailor sweep,
bandwidth and sensitivity to
specialized applications. The cabinet
style 184A costs $2200; rack style
184B, $2275.

For more on these new storage
scopes, check A on the P Reply
Card

A single-shot TTL digital word with a
10 ns noise pulse shows up readily on
the 184 display.
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Microwave measurements —quickly and reliably

For the most accurate, reliable
frequency measurements of CW
signals in the shortest time, the
heterodyne converter is unsurpassed.
For equal resolution, counter gate
time is up to 500 times shorter than
with a transfer oscillator. Now, there
are four easy-to-use plug-in
converters {up to 18 GHz) for HP
5245, 5246 and 5248 counters.

Tuning is easy. Just dial upwards
in frequency until the level meter
needle indicates “tuned,” then add

the dial and counter readings for
your answer. Constant bandwidth
cavities ensure that tuning is
consistent over the entire range. HP
converters give the most reliable
answers—there are no spurious
responses.

Converter prices are as follows:
(50-512 MHz) $675; (0.15-3 GHz)
$925; (3-12.4 GHz) $2,200; and
(8-18 GHz) $2,300.

For more information, check Q on
the HP Reply Card

B s e et 0
s

3

o

The heterodyne converter provides rapid,
reliable resolution of CW and
heavily-modulated signals.

]
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New Schottky ring quad
double-balanced mixer

LS

Its small size makes the ring quad
ideal for microstrip applications.

This monolithic array of Schottky
diodes features wideband operation
to 2 GHz, tight diode match and
temperature tracking, low conversion
loss, and a compact mechanical
package. Typical characteristics are:
4 dB conversion loss at 1 GHz and Ve
of 0.4 Vat k=1 mA.

Designed for high-volume
low-cost applications, these devices
provide diode circuit functions in
double-balanced mixers, AM
modulators, pulse modulators, phase
detectors and low-power limiters
requiring wideband operation and
small size. The 5082-2830 ring quads
are available from stock.

Price: $3.90 each in 1K quantity.
For details, check G on the HP
Reply Card.
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Low-cost PIN diodes for
industrial electronics

HP’s expanded series of PIN diodes
cover the frequency spectrum from
RF to above 1 GHz. Types 5082-3080
and 5082-3081 are ideally suited for
constant impedance EGC circuitsin
bi-directional CATV trunk and line
extender amplifiers, where operation
with extremely low distortion down
to frequencies of 5 GHz is required.

The IN5767 is a general-purpose
PIN diode for low-cost switching,
attenuating, and modulating. A
minimum effective carrier lifetime of
1 ps extends the useful frequency
range below 10 MHz. The 5082-3077,
with minimum effective carrier
lifetime of 100 ns} has similar
applicationsin the UHF frequency
band.

Prices in quantities of 1000:
5082-3077, $1.80 each; 50823080,
$1.65 each; 5082-3081, $1.80 each;
and 1N5767, $1.95 each.

For data sheots and Application
Note 936, chech S on the HP Reply
Card
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Two component kits for
engineers, designers

Two popular kits are available so
that you can try HP components in
your design or development project.
The 5082-0050 Schottky diode kit
features 24 diodes (8 each of 3
different types) together with sup-
porting literature. Price: $8.40.

The 5082-0051 communications kit
contains a transistor and several PIN
and Schottky diodes for amplifiers,
AGC and mixer/detector applica-
tions. It's a $34 value for $19.40.

To find out how to get your kit,
check F on the HP Reply Card.

Diode fits military
specifications

Now, Schottky diode type 1N5711
qualifies to military specification
MIL-S-19500/444. This specification
applies to both JAN and JAN TX
devices. Stock to four weeks delivery.
Prices:

JAN IN5711  JAN TX I1N5711
1-99 $4.95 $6.95
100-999 1.45 5.95

To learn more, check Con the HP
Reply Card.



New logic probe and logic pulser
aid IC troubleshooting

At last, you can inject logic pulses
between TTL and DTL gates without
unsoldering or trace cutting. Simply
touch the new 10526T logic pulser to
any in-circuit node, press the pulse
button, and a 300-nanosecond pulse
is “stuffed” into inputs and outputs.
I'f the node is high, itis pulsed low
instantaneously; if low, it goes high—
all automatically. The ability to
source or sink up to 1 amp, typically,
ensures a pulse into even the hardiest
loads.

Another addition to the IC trouble-
shooting line is the new three-state
10525T logic probe. Besides
detecting TTL highs and lows, the
new probe detects bad levels and
open circuits. Single pulses as narrow
as 10 ns and pulse trains to 50 MHz
rep rate are also indicated. (No
wonder so many engineers and
technicians reach first for their logic
probe when digital troubleshooting.)

Combine the unique stimulation
capabilities of the logic pulser with
the response monitors-—the logic
probe and the 10528A logic clip. The
pulser injects pulses into logic gates;
the probe monitors the output. Shorts
to ground or Vcc are detectable with
the pulser and probe. (Opens are
detected by the probe itself.) Attach

Toge. cr the puiser and piobe form an

the logic clip to flip-flops, counters,
decoders, shift registers, and other
MSI chips; then monitor exact
operation 14 or 16 pins at a time with
the pulser providing clock, reset,
clear or transfer pulses.

You can buy these three trouble-
shooters separately or all together in
a convenient low-cost kit. The
10525T logic probe and 10526T
pulser cost $95 each; the 10528A
logic clip, $125. The 5015T trouble-
shooting kit contains all three for
only $285.

For more information, check R on
the HP Replv Card

IC logic stirulus-response test set
that's only the size of two pens.

The 5015T logic troubleshooting kit packs
compleie siimulus/response capability into
a single package at a 10% discount.
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Press here
to save on lighted
pushbutton switches.
— | g™

buys all
the switch
you need.

Oak's Series 300 gives you good looks and a
small price-tag in lighted pushbutton switches.
Plenty of switching performance for most jobs,
without paying a premium. Even the Series
300 Split-Legend/4 Lamp Switch is less than
$1.60 (normal latch, 2P2T, glass alkyd insula-
tion, no engraving, less lamps.)

Three versions
with switching up to 4P2T.

Choose from single, dual, or four lamp dis-
play as well as non-lighted type. One to twelve
station, momentary, interlock, alternate action,
or any combination available on the same
switch bank. Lockout feature availabie for ali
types. Power Module 3A125VAC. Lighted in-
dicators are identical in size and appearance,
but without switching.

N

Modular design.

Single-legend/single-lamp, split-legend
/4-lamp, and single-legend/redundant
lamp switches have snap-on lamp hold-
ers. Plus replaceable legend plates, lens
caps, and button assemblies. Front-

Built to takeit.

Series 300 is built for reliable perform-
ance and long life. Applications galore
—bank terminals, calculators, and copy

equipment. panel relamping, too, without special
tools on all types.

Gang them up

by the dozen.

Order up to 12 switching
stations on a single
channel, any switching
mix, with convenient
panel-mounting studs. Color
selection: white, lunar white,
yellow, amber, orange, red, green, blue.
Choose silk-screened, hot-stamped, or
engraved-and-filled legends. Split-
legend switches can be specified with
any two, three, or four colors on insert-
able legend plates.

Write for our Series 300 Brochure

"“l{ Industries Inc.

SWITCH DIVISION /crvsTaL Lake, iLLiNoIS 80014

TELEPHONE: 815 « 459 « 3000 & TWX 910+ 834:3353 @ TELEX. 72 + 2447
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The 1965 model
cost $18,000.
The 1972 model
costs $4,000.

Our PDP-8 was the first computer under $20,000.
The first under $15,000. The first under $10,000.
The first under $5,000. But it's smaller, better,
and even more reliable foday.

To find out why we're the people that make more
computer cost less, write Digital Equipment
Corporation, Maynard, Mass. N754. (617) 897-5111
European headquarters: 81, route de |'Aire,
1211 Geneva 26. Tel.: 43 79 50.

If youre not buying from Digital, you're paying
too much for too little.

Electronics/August 14, 1972
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Excellon
recommends
Gale.

Gale wave soldering systems really
impressed us.

So much, in fact, that we're
now the sole distributors for them
world-wide

Here are some of the reasons
Excellon chose Gale over a lot of
other kinds

First, they're constructed for long,
trouble-free service. Frames are
welded, not bolted. Conveyor rails
are extruded in one continuous
piece. And electronic controls are
all solid state.

Second, they're flexible. For
example, Gale's unigue oil intermix
design provides infinitely variable
mixtures. There's no oil orifice to
clean or clog, though. And the unit
may be operated oilless, if desired.
For further production flexibility,

Gale offers a wide choice of pallet
or palletless conveyor combinations.
Third, they're safe. Stepless pump
speed control permits safe, splash-
free, wave startups, every time. Gale
electrostatic smoke eliminators
allow safe operation without vent-
ing. And the heaters are designed
for maximum operator protection

Fourth, Gale wave soldering
machines are among the most eco-
nomical you'll find in both price and
operation.

And finally, Gale offers a variety
of equipment types, sizes and
options for every kind of produc-
tion need.

For full details on the Gale pack-
age that fits your needs, call or write
Dick Hogan, Sales Manager. His
number is (213) 325-8000.

Meetings

First National Conference on Re-
motely Manned Systems: NASA, Cal-
tech. Ramo Aud.. Caltech, Pasa-
dena. Calif.. Sept. 13-15.

Western Electronic Show & Conven-
tion (Wescon): WEMA. Convention
Center. Los Angeles. Sept. 19-22.

Engineering in Medicine and Bio-
logy: IEEE. Americana. Bal Harbour,
Fla.. Oct. 1-5.

International Symposium on Remote
Sensing of Environment: U. of
Michigan. Willow Run Labs. Ann
Arbor. Oct. 2-6.

U.S.A. & Japan Computer Conf.:
AF1PS. 1PSJ. Tokyo. Oct. 3-5.

Ultrasonics Symposium: 1EEE, Stat-
ler Hilton. Boston. Oct. 4-6.

National Electronics Conf.: NEC.
Regency Hyatt O'Hare. Chicago.
Oct. 9-11.

International Conference on Cyber-
netics and Society: 1EEE, Sheraton,
Washington. D.C. Oct. 9-12.

Conference on Display Devices:
IEEE. United Engineering Center,
New York. Oct. 11-12,

Eascon: IEEE. Marriott Twin
Bridges. Washington. D.C.. Oct. 16-
18.

The Business Equipment Show:
McCormick Place. Chicago. Oct. 16-
20

International Conference on Com-
puter Communications: IEEE. ACM.
Hilton. Washington, D.C., Oct. 24-
26.

Nerem: IEEE. John B. Hynes Civic
Auditorium. Boston. Nov. 1-3.

International Conference on Mag-
netism and Magnetic Materials: AlP,
1IEEE. et al.. Hilton, Denver. Nov. 28-
Dec. 1.

EXCELLON INDUSTRIES

23915 GARNIER / TORRANCE, CALIFORNIA 90505
Phone. (213) 325-8000

- | Telex 674562 — Cable EXCELLON Torrance

International Electron Devices
Meeting: 1IEEE. Washington Hilton.
Washington. D.C.. Dec. 4-6

Excellon E

Excellon Sales and Service in ENGLAND » FRANCE « SCANDINAVIA « W, GERMANY « SPAIN |
HOLLAND « ITALY « ARGENTINA ¢ ISRAEL » AUSTRALIA « HONG KONG « TAIWAN « JAPAN
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The Fluke problem solver

The DVM you put together
an option at a time, anytime

FUNCTION

[ ] ®
Vol MyvDC VAC

Because we use single main frame construction with
all options field installable, you can configure the
Fluke 8200A anyway you want when you buy it or any-
time you want to change it. It's Fluke’s way of giving
you total flexibility for minimum money. It's one of the
reasons Fluke has moved to DVM leadership in a
scant two years.

Here's what you get for just $995: [] 4%. digits with
60% overranging for £16000 count resolution [] Auto-
ranging and autopolarity on all functions [ ] Switched
input filter [] Full 1000 volt guarding [] #0.01% accu-
racy [] Fluke’s unique recirculating remainder* Ato D
conversion which combines low parts count and low
power consumption to provide higher reliability.

To the basic unit you can add: [] Two ranges of milli-
volts, giving you autoranging from 1 microvolt resolu-
tion up to 1200 volts input [] Six ranges of ohms meas-
urement, providing autoranging from 10 milliohms to
16 megohms [] Four ranges of ac volts [] Four ranges

Fluke, Box 7428, Seattle, Washington 98133. Phonc: (206) 774-2211 TWX: 910-449-2850. In
Europe, address Fluke Nederland (N.V.) P.O. Box 5053, Tilburg, Holland. Phone: 13-670130.
Telex: 884-52337. In the U.K., address Fluke International Corp., Garnett Close, Watford,
WD?24TT. Phone: Watford, 33066. Telex: 934583.

N

e e

I.I'IE'I'EI

wy 1ER0

@ FunCTION POWER
e o l
FILTER EXT REF REMOTE It ON-OFF

RANGE

1

AUTO

of true rms ac volts [] Isolated 4-terminal, real-tim
ratio measurement. :

A real systems DVM too: [] Speeds up to 400 readings
per second with full accuracy after only a 500 micro-
second look at the input [] Isolated and buffered data
output for digits, range, functions and polarity—with
status flags [] Isolated remote control for continuous
or buffered input commands [] Isolated and buffered
printer output.

Ask for Fluke’s 8200A Application Bulletin No. AB-10
for systems designers.

The 8200A’s single main frame and field-installed op-
tions let you configure the most cost-effective 42
digit DVM on the market.

To arrange a demonstration or get complete informa-
tion, call your nearby Fluke Sales Engineer or contact

us directly. *Patent pending
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You’ve got the kind of an organization
that demands instant, high-impact, full
spectrum visual communication.

We’ve got Digivue.

Communicate. That's the watchword for the
Seventies. And that's just what Digivue®
Display/Memory units do—with impact,
immediacy and memorability.

Digivue Display/Memory units deliver
computer-generated alphanumeric or graphic
information at microsecond speeds. And a
Digivue Display/Memory unit is a digital
plasma display device—the space age display
system that's a technological giant step
beyond the cathode ray tube

Inherent memory, selective write/erase,
drift-free images, rear-projection capability,
design adaptability, hard copy printout
potential—that's Digivue.

Digivue Display/Memory units are now
available in three different sizes: A 256 x 80
addressable line panel at a resolution of 33
lines per inch; a 256 x 512 addressable line
panel at a resolution of 50 lines per inch; and
a 512 x 512 addressable line panel at a
resolution of 60 lines per inch that offers an
active display area for up to 4,000 characters.

If you need fast, multi-purpose visual
communication with impact—in a business,
school, hospital, transportation center—we've
got what you need. Digivue Display/Memory
units.

Call or write: Jon Klotz, Marketing Manager
Electro/Optical Display

Business Operations C,

Owens-lllinois, Inc

P.O. Box 1035, Toledo, Ohio 43601

(419) 242-6543.

Communication with Digivue unilts begins at a
data processing center like the one pictured on
the opposite page, where computer-generated
information is directly addressed to Digivue units
at various locations.

a/A Digivue unit in a shipping department relays
the day's orders by catalog number, type, quantity
and method of shipment. Digivue's inherent
memory allows instant retrieval of this information
without refresh requirements at any time

b/A Digivue unit on the desk ol a financial vice
president transmits a twelve-month cost projection
Terminal manufacturers note: Digivue's slim panel
depth allows for high-styled consoles and
attractive, unobtrusive placement in an almos!
limitless variety of situations and locations
c/Digivue units help a sales training class with
assembly techniques for a new product line
Because Digivue panels are transparent, rear
projected graphics in every color of the rainbow
deliver high-impact visuals no CRT system can
even come close to

d/With the help of a Digivue unit, @ busy
executive secretary prepares information lor an
important meeting—utilizing a combination of
rear-projected graphics and computer
generated alphanumerics

igivue

Dispilay/Memory Units

Owens-lllinois

R . Digivue is a registered trademark of
Circle 33 on reader service card Owens-Hllinios, Inc



If youd ratherbe fishin

Let SAE solve your packaging problems.

Wouldn’t you rather be up to your hip boots in a trout
stream than up to your neck in packaging problems?
Then turn over component selection, packaging, and
systems assembly to us. You go chasing the Rainbow.

Only SAE provides a complete packaging service in your
choice of three systems: Plug-in, Pianer, and Dipstik™.

We manufacture all the hardware for card cage plug-in
systems, including PC cards, card files, card guides,
connectors, sockets, enclosures, mounting and bussing.

Rather go planer with logic panels? We have everything:
panels, mounting hardware, sockets, peripheral items.

Or try our unique Dipstik. It gives twice the IC density
as PC methods, and eliminates a lot of hardware.

Whichever method you select, we can supply the com-
ponents for you to assemble yourself. Or, we'll pick the
parts, do the assembly, and let you do the wiring. Or,
we'll provide everything: components, assembly, and
Wire-Wrap®. So, call us in . .. and you can go out fishing!

Free bumper sticker for your desk. Tell the world you're
a fisherman. If not, tell us what you are. Maybe we have
a bumper sticker to match. Anyway, we’ll send a new
brochure showing how we can relieve you of systems
packaging snarls. Write us:

Id ratherbe
fishing

Stanford Applied Engineering Inc.

340 Martin Avenue, Santa Clara, California 95050 Telephone (408) 243-9200 — (714) 540-9256 — TWX 910-338-0132
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Inselek adds speed
to static memory

Philco replaces
wiring with logic
in phone exchange

Radio Shack to sell
Tl calculator
under own label

Datran delays
naming supplier,
gets fresh money

Electronics/August 14, 1972

The elusive combination of high speed and low power in a static device
has been achieved in a 256-bit random-access memory by Inselek Co.
of Princeton. N.J. Indeed. the new memory may have the lowest specd-
power product of any standard part available.

Using silicon-on-sapphire technology. Inselek’s memory has an ac-
cess time of only 35 nanoseconds and dissipates only 0.4 milliwatt per
bit. in contrast to about 2 mW per bit for a bipolar memory of compa-
rable speed. The SOS fabricating system yields a packing density four
times higher than the equivalent bipolar structure.

Inselek is adding the 256-bit part to its 64-bit static memory already
in production. Also. the company indicates it’s about to announce a
1.024-bit static device with equally impressive speed-power specs.

Relying on techniques developed for its military switching systems, the
Communications and Technical Services division of Philco-Ford Corp.
has produced its first commercial product—a programable electronic
private automatic branch exchange (EPABX). Hard-wired logic is re-
placed by software in the Philco-Ford unit. which has a capacity of 512
lines.

Two redundant processors—each with roughly the over-all capability
of a minicomputer but without arithmetic functions—are at the control
system center. A great variety of functions—such as call-forward and
call-back, abbreviated dialing. traffic statistics recording, conferencing,
class-of-service marking. and even adding new extensions -can be han-
dled simply by reprograming. Another feature is that the system uses
silicon-controlled rectifiers, instcad of pnpn switches or reed relays. to
replace the electromechanical cross-point switches of the conventional

PABX.

The Tandy Corp. of Fort Worth. Texas. will sell the first private label
handheld calculator from Texas Instruments through its chain of 1.300
Radio Shack stores. The calculators will retail for $129.95—%20 less
than TI's own Datamath brand [Electronics. July 3. p. 44]. The eight-
digit machine. with its light-emitting-diode display. 1s similar to Data-
math. but will run either on penlight or nickel-cadmium batteries and

has an ac adapter. But it cannot multiply or divide by a constant.

Data Transmission Co. appears to have slipped its schedule for naming
a microwave system supplier for its nationwide switched digital data
network. increasing industry speculation that the parent company. Uni-
versity Computing Co. of Dallas. is having difficulty pulling together the
required financing. Having earlier reported plans to name a contractor
by the end of June [Electronics. May 22. p. 49] and later changing the
date to mid-July [Electronics. June 5. p. 36]. Datran management at the
company’s Vienna. Va.. headquarters now says only that it will “com-
mit to construction before the end of the year.” Negotiations are in
progress with four suppliers identitied only as “both foreign and do-
mestic.” The company will not confirm earlier reports that Nippon
Electric Co. is one of those that has offered to supply equipment with
financing.
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Fluke to sell
$299 multimeter

Surveillance
business expected
to increase

Swedish firm
buys share of
calculator maker

Western Union
orders 3 satellites
from Hughes

Electronics newsletter

Meanwhile. University Computing has lived up to its earlier pledge to
sell some of its own holdings to back Datran [Elecironics. March 13. p.
34]). UCC chairman and founder Sam Wyly has agreed o sell UCC
Communications Systems Inc. to Harris-Intertype Corp.. Cleveland.
for about $20 million in cash.

John Fluke Mfg. Co. is entering the low-cost digital muliimeter field
with its model 8000A 3%5-digit machine. The new meter. which will
sell for $299. incorporates two technological innovations: it uses a
voltage-to-frequency conversion scheme and a custom linear LSI chip
that combines both bipolar and MOS transistors.

Looking for the industrial and police surveillance market to open up.
MOS Technology Inc. of Valley Forge. Pa.. says it's getting into pro-
duction with silicon targets for low-light-level vidicon tubes. Agree-
ments have been signed to supply the targets to two vidicon manufac-
turers. The targets. l-inch square and containing some three-quarters
of a million ion-implanted p-n diodes. are of the type supplied either
separately or in finished tubes by companies such as RCA. Texas In-
struments. and Hughes Aircraft. With silicon targets that can better
withstand overpowering light levels. the vidicons are more rugged and
electrically faster than vidicons with photoconductive targets.

Some 3.500 siticon vidicons were sold last year. an MOS Technology
spokesman says. And he expects their use to increase “considerably.”
particularly in anticrime surveillance applications that don’t require
extremely high-quality. and therefore expensive. devices.

Swedish office-machine maker Facit AB has bought into Lago-Calc.
the Woodland Hills. Calif.. calculator maker. No details on the deal
were available. The Swedish company plans to stop selling Japanese-
made desktop machines now that it has the U.S. manufacturing capabil-
ity. As for Lago-Cale. it previously had taken over financially pressed
International Calculating Machines. formed as a subsidiary of Elec-
tronic Arrays Inc.

Since 1965. Facit has been selling machines made by Sharp of Japan
under its Facit and Addo-X labels in the U.S.. Europe. and other mar-
kets.

Western Union has contracted for three satellites from Hughes Aircraft
Co. at a cost of $20.7 million. The order is the first for a domestic com-
munications satellite system, for which Western Union is one of eight
competitors. The company’s move indicates that it is confident of bein
named one of up to four operators of such svstems under the FCC’s
“multiple entry” policy [Electronics. July 3. p. 72].

The three Western Union satellites will be identical. except for an-
tenna coverage. to the ANIK 1 being built by Hughes for the Canadian
Telesat system. ANIK 1is a 75-inch-diameter spin-stabilized craft. The
American satellites. due for first orbit in 18 months. will carry 12 trans-
ponders cach. Still to be ordered by Western Union are seven earth sta-
tions, bringing total system cost to more than $68 million.
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No other minicomputer manufacturer has had the
guts to say it, so let us be the first:

the actual cost of a minicomputer is meaningless
when compared to the ultimate investment

you have to make in interfacing it to your system,
debugging the software and, finally, getting

the system to perform the job it was designed for.

That's the REAL COST of the minicomputer you buy.

GRI’s Functional Minicomputers* can easily compete
with theirs on hardware cost. It's in the post-purchase
operations where GRI computers’ simplicity and ease
of systems integration helps you to save, and save big.
We can do it because GRI computers are organized
functionally for amazingly easy interfacing

and unmatched programming and use simplicity.

In truth, there is nothing else around
that can do the job as quickly, efficiently and
as inexpensively as our Functional Computers.

Don’t take our word for it. Make us prove it.
You owe it to yourself to find out about

our Direct Function Minicomputers.

Send for our new book and find out what all
the shouting is going to be about.

Write to: GRI Computer Corporation
320 Needham Street, Newton, Mass. 02164
Phone: (617) 969-0800. Cable: GRICOMP

Go ahead and crack a nut. ‘

'

*Patented
gGRI Computer
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Looking for semiconductor memory components that fit your system?

Our1024-bit MOS RAM checks out. Try it in for size.

If you're designing memory systems
for such applications as computers,
peripherals, office machines or
terminals you're concerned about a
number of critical items. Look at that
cluttered blackboard for a starter!
So which RAM to choose? We've got
some ideas that will help you make
up your mind. Read on . . . and see
how our 1024-bit MOS RAM, the

MK 4006 P, checks out against your
system requirements.

[J System Design / Manpower /
Cost. Our ion implanted 4006 is TTL
compatible. No need for input
interface circuits. No clocks. Simple
timing, which means fewer
design/engineering hours, fewer
debugging hours, and smaller
engineering charges on your budget.

[0 Development Time. By using our
RAM, you'll reduce your engineering
time . .. get your system into the

Regional Sales Offices: West: 11222 La Cienaga Boulevard, Inglewood. Calit 90304 (213) 649-2600 East' 60 Turner Street Walthar
5158 W Avenue, Jackson, Michigan 49203 (517) 787-0508

International: MOSTEK GmbH, 7 Stuttgart 80, Waldburgstrasse 79, West Germany
Japan W. G. Booth Pty., Ltd., 39 Church Street, Hawthorn, Victoria 3122 Australia
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marketplace more quickly. This means
a lot — not only to your marketing
people but to your customers as well

[0 Manufacturing Costs / PCB
Factors. With our 4006 you'll need
'ess PC Board area (because you
don’t need those interface circuits or
clock drivers). Your layout people will
appreciate the easy, uncritical layout
made possible by the 4006. And major
benefits for manufacturing include
reductions to one board instead of
two and double-sided boards instead
of the more costly three-layer ones
Plus, our 16-pin package means you
can use standard insertion equipment

[0 System Reliability. When you
design-in the 4006 you need fewer
components, fewer PC Board
interconnects — thus fewer chances
for problems. And to assure the high
reliability of every circuit, we test
each 1024-bit RAM at temperature.

At MOSTEK volume manufacturing
backs our product — we're currently
shipping to over 17 volume customers.

End of checklist? Not really. We invite
you to check around. Find out who's
buying 1024-bit MOS RAMs and
who's shipping them in quantity.

(You might be surprised at where the
action is.) Then call your nearest
MOSTEK sales office, representative
or distributor. We'll help you make up
your mind — while we take a load

off it.

MOSTEK

CORPORATION

1215 West Crosby Road
Carroliton, Texas 75006
(214) 242-0444

Mass 02154 (617)899-9107 Midwest/Southeast:

0711-731305. System Marketing Inc., Center News Bldg . 1-3-11 Sotokanda. Chiyoda-ku. Tokyo

Copyright 1972 by MOSTEK Corporation
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Significant development technology and business

CCDs spawn
all-solid-state
color TV camera

Bell Labs says demonstration
model could be shrunk to
size of a 35-mm still camera,
three arrays replace tubes

The first all-solid-state color tele-
vision camera. which could ulti-
mately be shrunk to the size of a 35-
mm still camera and hung from a
strap around the neck, has been de-
veloped at Bell Laboratories.

To sense the primary red, blue,
and green colors, the camera uses
three arrays of the charge-coupled
devices Bell announced last spring
[Electronics, March 27, p. 29]. The
more cumbersome vacuum-tube
and electron-beam scanning systems
of existing color cameras are elimi-
nated. That's why Eugene I. Gor-
dor. director of the Electro-Optical
Device Laboratory, estimates that a
fully engineered CCD color camera
could be held in the hand.

Resolution. The present color
camera measures 8 by 9 by 5 inches.
The three CCD arrays. fabricated
with tungsten metal electrodes de-
posited on silicon dioxide over a sili-
con substrate, each contains 128 by
106 elements. With this structure,
resolution is half that required. for
example. by Bell's Picturephone.

Because the camera is what Gor-
don takes pains to describe as a lab
demonstration model. litle effort
has been spent on making it as
small as possible. For instance. the
beam-splitting optical device that
produces the primary colors is a
commercially available color-sepa-
ration prism used in the ordinary
three-tube, 1.25-inch Plumbicon
camera. Actually. the prism is two

Electronics/August 14, 1972

or three times as large as needed for
the 192-by-240-mil CCD chips.

In addition, points out Michael F.
Tomsett of the solid state imaging
Device group. the man who helped
develop Bell's original CCD. as well
as the new color camera, no great
effort was made to miniaturize the
circuitry. Discrete transistors are
used for the drivers that interface
with the cCDs, he says. And the
logic. with a 1.45-megahertz clock
frequency. is made up of standard
transistor-transistor-logic packages.
Once integrated on cither custom or
standard chips, the circuitry could
be reduced to a mere handful of
chips.

Another important feature of the

CCD camera is that it’s the first time
interlaced line scans that make up a
picture in conventional TV systems
have been used with CCD solid state
imaging. This is accomplished by in-
terlacing the way the charge, stored
under the metal electrodes of each
picture element in the array, is inte-
grated, or measured. Three 9-micro-
meter-wide tungsten electrodes.
spaced 2 pm apart, make up each
element, and the charge is produced
in the silicon underneath by light
emanating from the scene.

Fielding. The first of the inter-
laced fields is produced by integrat-
ing the charge under the first of the
three electrodes, Gordon explains.
Time to read out the charge in a

Color camera. Red, blue, and green are sensed by CCD arrays in Bell's 8-by-9-by-5-in.
model solid state TV camera. With ICs and more engineering, unit could be half the size.

39



Electronics review

field is 1/60th of a second. The sec-
ond field is produced by integrating
under the second and third elec-
trodes. As a result, the array pro-
duces twice the number of lines that
would apparently be available from
a given array size.

This doubling is needed because
the clements in a CCD array are di-
vided into two halves—an image
section and a storage section: thus,
each section contains an array of 64-
by-106 elements. (A small part of
the chip is also devoted to the read-
out circuitry.) During readout,
charges in the image section are
transferred to the storage section.
But because of the interlacing, a
128-line rather than a 64-line pic-
ture is produced in the vertical di-
rection. To achieve the 525-line scan

Computers

of conventional TV, 263 elements
would be needed in the imaging sec-
tion, and 263 would be needed in
the storage section.

As for the future, Gordon points
out, “There are no commitments for
color Picturephone service, nor for
black-and-white Picturephone
CCDs.” However, work undoubtedly
will continue on fabricating larger
CCD arrays—ones suitable for Pic-
turephone and even for commercial
television. In either application.
CCDs would have striking advan-
tages over conventional vidicons, in
addition to small size and low power
consumption. And its fabrication
and readout mechanism are far less
complicated than those of other
thin-film and silicon solid-state cam-
eras being developed. O

Two new 370s drawing wary looks
from peripheral, semiconductor makers

IBM’s long-expected announcement
of its new System 370 models—the
158 and 168—has created the antici-
pated waves. Technological im-
provements in the two machines, as
expected. constitute a threat to the
future prosperity of independent pe-
ripheral equipment makers and also
have semiconductor memory equip-
ment manufacturers sitting up and
taking notice. Both new machines

Memory. IBM uses four-chip storage mod-
ules in MOS memories for 158 and 168.

40

have large virtual memories. But
more significant are their MOS
memories and the integrated file
adapters for controlling the I1BM
3330 disk storage units.

Though 1BM has long been inter-
ested in MOS technology. this is the
first time the company has used it in
a computer memory. The memories
are quite large—in the model 158.
the MOS memory is available from

524,000 to 2 million bytes and has a
1.035-microsecond cycle time; the
model 168 comes with 1 million to 4
million bytes that cycle at 800
nanoseconds. The memories come
in 1,000-bit chips, with two chips (n-
channel RAMSs) on a ceramic sub-
strate and two substrates in a pack-
age, similar to the packaging
scheme IBM has been using since
1969. The performance of both ma-
chines is upgraded by cache memo-
ries that have specifications identi-
cal to those of the earlier models 155
and 165. Cycle times are 115 na-
noseconds for the model 158 and 80
ns for the model 168. Both have ca-
pacities of 8,000 bytes, with 16,000
bytes available on the 168. The
cache memory makes the main
memory appear to be faster than it
is, whereas the virtual memory (see
panel on opposite page) makes the
main memory look bigger than it is.
Metal gates. 1BM has used con-
ventional metal-gate structure in its
circuits instead of the newer and
more compact silicon gate. Circuit
designers recognize the better toler-
ances and the inteconnection advan-
tages offered by silicon gate. a
spokesman says, but IBM says it’s
skills in photolithography are suf-
ficiently advanced that the tolerance
build-up was kept low enough, even
with the metal gate, so the extra in-
terconnection level isn’t needed.
These factors. coupled with the
metal gate’s better cost performance
figure at the present time, and its
simpler structure with IBM’s design,

nouncement

The bounce of the legal ball

As IBM prepared to announce the System 370 models 158 and 168 it let
out the word in advance in a dazzling display of corporate oneupmanship.
IBM's official reason for deviating from its long-standing practice of not
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>