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Tektronix 4110 Serles
intelligent graphics terminals
have brought together new
standards of local storage
and refresh capability to
vastly increase user
productivity. Common to
both are retained picture
segments, two-dimensional
transforms, scrollable dialog
area; disk storage, and high
data communications speed.
They are completely
compatible with each other
and with Tektronix software
and peripherals,
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Two new
reasons to

look to
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the Graphics
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M c THE EASY WAY TO YOUR

Your Full Service 4" IC House

SAVE IC DESIGN TIME AND COSTS WITH:

Uniray

MCE’s Universal semi-custom Array
(Mask programmable) IC concept
// T

s

IF YOUR GOAL IS:

PC Board Space Reduction Thru Higher Integration
Low IC Design Cost

Short IC Design Cycle

Protection Against Design Being Copied by Competition
Higher Reliability

Tailored Packaging

Complete IC Design Flexibility Inciuding Changes
Small to Large Production Quantities
Computer-aided Design

Your Own IC Design

Semi-custom IC Design as an Easy Step to VLSI
A Complete Set of IC Design Tools

—=-""“World Radio History™ —

1 THE Uniray CONCEPT IS FOR YOU!




Family pride.

(2048 bytes) data buffer makes “‘data-late” errors a thing

Now there’s an advanced technology family of single board
controllers for DEC* computers from Western Peripherals—the

number one name in controllers.

The TC-131 (for PDP-11s*) is the first TM-11 emulating

controller to combine PE and NRZ on one
standard hex board. It lets you mix 9-track,
PE, NRZ or dual density tape units in any
combination up to 125 ips. A 64 byte data
buffer allows installation at any point on the
unibus without consideration of NPR priority.

The TC-151 single board NRZI tape
controller interfaces any industry-standard
drive to the LSI-11* Add a dual width Phase
Encode Board for the same performance as
the TC-131.

The DC-231 accommodates up to
four SMD disc drives of 40 to 600 mb
each with RMO2 emulation. Its four sector

*Trade name of
Digital Equipment Corporation.

of the past.The advanced technology “‘micro-engine” allows
a complete track to be written on a single drive revolution.
A measurable performance advantage for your PDP-11.

All three controllers are software com-
patible. All have self test. All are backed by
one of the best factory service organizations
in the business. And all can be delivered
in 30 days.

For more information, call or write
today: Western Peripherals Division,
Wespercorp, 14321 Myford Road, Tustin,
CA 92680, U.S.A.(714) 730-6250.

TWX: 910 595-1775. CABLE: WESPER

Number 1 in controllers for DEC
and Data General computers.

western peripherals™

Division of WESPERCORP
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Highlights

Cover: Lightweight tester learns quickly, 153

A portable tester has come along to answer the need of the clectronics
industries for a troubleshooting tool capable of servicing microprocessor-
based products. It is the first such instrument that can map the memory-
address locations of a functioning product automatically and usc that
information to test a malfunctioning one.

The cover photograph is by Joe Ruskin.

Electronics commpanies remember the past, 96

Having been hurt by their layoff of technical staff in response to economic
slowdown, electronics companies are now remembering the past so that they
will not have to suffer similar consequences again. Specifically, facing soft
markets, strong competition, soaring interest rates, and troubled national
economies, many firms are reacting not by laying off employees but by
reducing work schedules and closing plants temporarily.

Chip encrypts data on the fly, 161

A single-chip cncrypts and decrypts data in conformance with the National
Bureau of Standards’ data-encryption standard (DES) at 14 megabits a
second —fast enough to do the job while data is being read from or written
onto disk. It operates under standard microprocessor or bit-slice control.

Local network schemes multiply, 171, 176

Local nctworks designed to link data-processing gear at a local site are
getting a good deal of attention of late. The recently announced Cluster/One
is aimed at the personal-computer level, in particular, the Apple IT (p. 171).
It uses flat cable with 16 wires to keep costs down. In another development, a
new method of distributed control for such networks has been implemented
for experimental purposes (p. 176). Having the data-processing terminals
sound off in a fixed sequence, whether or not they have any message to send,
keeps delays to a guaranteed minimum while preventing collisions.

16-bit processor wants small-business work, 182

A 16-bit microprocessor is crammed with hardware like error-detection
circuitry, supports virtual memory, and divides its operations into four levels
to make it highly suited for multiuser applications. It can emulatc any
existing processor through microprogramming.

And in the nextissue . . .

What the Reagan military buildup means to electronics . . . a new linear
process . . . a 64-K random-access memory design using epitaxy for noise
immunity . . . designing a super-mainframe computer . . . a 16-bit pro-
cessor with virtual memory hardware.
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fixed
attenuators

the world’s lowest priced attenuators 3,6,10 or 20dB
from DC to 1500 MHz...hermetically sealed

The AT Series from Mini-Circuits $19 5

1000 Quantity
$3.95 (10-49)

- )"'h.’.‘.i\‘ R
e

shown with
cover removed

Check these features: / :
v High stability; thick film construction A
in a hermetically sealed case "

v Rugged construction: Meets )/

requirements of MIL STD 202 \
v Miniature Size: 0.4" by 0.8" by 0.2" high
< Flat frequency response: Typically £0.3 dB
v Excellent VSWR: typically less than 1.2:1
v Low cost: $1.95 (1,000 quantity), $3.95 (1-49)
+ Delivery: From stock

Att jon, At i Fi Attenuation Change VSWR

dB Nominal Tolerance Range Fram Nominal Over Max. Power
Model Value from Nominal MHz Frequency Range, MHz Max.
DC. 1000-
DC-1000  1000-1500 1000 1500
AT-3 3 +0.2dB DC-1500 0.6dB 1.0dB 13:1 151 1W
AT-6 6 +0.3dB DC-1500 0.6dB 0.8dB 13:1 151 1W
AT-10 10 +0.3dB DC-1500 0.6dB 0.8dB 13:1 151 1W
AT-20 20 +0.3dB DC-1500 0.6dB 0.8dB 13:1 151 W

‘ i
Mini-Circui
[Mini-Circuits
A Division of Saientific Comgonents Corporaticn
World's largest manulfacturer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200

Domestic and International Telex 125460 International Telex 620156

Circle 5 on reader service card
67-2 REV. ORIG.



Never before...
200 watts
of RF power with
incredible
versatility.
3200 L spans
250 kHz to 150 MHz.

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
12C MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

Our cover story this issue describes

a major new fault-finding tool for
microprocessor-based systems. Au-
thor of the article and product man-
ager Don Cassas (below, working with
the 9010A) explains that his firm,
John Fluke Manufacturing Co., ar-

rived at the project in a rather indi-
rect way.

“In 1978, John Fluke wondered
whether the company should be in
the oscilloscope business. So we
looked at the market to see if there
was a need for a digital scope or
something similar to service micro-
processor-based systems,” Cassas
says. But “after a year of asking
customers what tools they would
need, we realized that a scope was
not the answer,” he says.

From the research, a pattern
began to appear. “In most cases, the
problems were on the bus,” Cassas
explains. “The microprocessor rarely
failed, but RAM. ROM, and 170 often
did.” So Fluke set out to build a
bus-oriented tester, a prototype of
the 9010A. “We took it on the road
for a year,” Cassas adds, “to try out
the concepts.”

One concept that proved to be a
winner, he says, was the learn mode.
As the article beginning on page 153
describes, the 9010A Micro System
Troubleshooter inspects the memory
locations of the unit under test and
studies the buses—in effect, it learns
the operation of a functioning sys-
tem and puts that information to use
in fixing a faulty one.

The advantage of this approach is
that once a piece of ecquipment has
been learned by the 9010A, a guid-
ed-probe-type test routine can be
prepared by the manufacturer and
stored on cassettes using the 9010A"s

built-in cassette drive. The unit then
becomes suitable for ficld service, as
a relatively unskilled technician can
follow the test routine through
prompts by the 9010A’s display.

In fact, Cassas adds, future mem-
bers in the 9000 family will include
nonprogrammable models aimed
specifically for field-service use.
“The 9005A will be a stripped-down
version that, for example, will be
minus some programming keys but
will accept cassette tapes pro-
grammed by the manufacturer on
the 9010A,” he explains.

he second entry in our newly

formed Computer Notes section
of the Engineer’s Notebook (p. 189)
applies to the newest breed of per-
sonal computer—the hand-held
computer. Although it could be
argued that all calculators are com-
puters, we're distinguishing the lat-
ter from the former by merit of their
high-level language—they are pro-
grammed in Basic.

The program solves the relatively
simple but useful equations for coil-
capacitor (LC) resonance. Submit-
ted by Cass R. Lewart of System
Development Corp. in Eatontown,
N. J., it was spun off from an earlier
routine for the HP-67 calculator.

We asked Lewart to compare the
feel of the two machines: “The
Radio Shack hand-held computer
has almost twice the program capac-
ity ‘and gives you more flexibility
when it comes to changing vari-
ables,” he says. “The program for
LC resonance took less than an hour
to write, compared with several
hours for the calculator.” Lewart
adds that the tiny computer has its
limitations, “but its battery-backed
memory keeps the program and data
alive even when the unit is off, and
that’s a real plus.”

d

74
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TOUU P~-ROM PROGRAMMEF

T S S T

o & P-ROM PROGRAMMER

Our up-to-date techniques have enabled

one-touch operation.

Compact and Economical P-ROM Programmer

Model 1860

Soft-touch mode button allow one-touch operations for all
functions. Simply depress the start button tc start the run.
Our comrpact P-ROM programmer provides dense utility thr-
ough easy one-touch operation.

“Model 1860” offers excellent performance via one-
touch operation.

Specify mode necessary operationmodeand an electronic tone
is sounded to indicate that the ready state has been estab-
lished. Then, pressing only the start button causes all oper-
ations to be performed. Programming data to on MOS and
bipolar device is also teasible through the replacement of the
personal and socket module. The serial [/O capable of editing
data is equipped with a RS-232C and 20 mA current loop in the
standard way. Model 1860's excellent performance and opera-
bility masterfully packaged in the ccmpact cabinet will meet a
wide variety of applications.

*“Model 1861” permits simultaneous programming of 8
MOS devices through one-touch operation.

The Model 1861 is special designed for simultaneous multi-
programming of up to 8 MOS devices. The specifications of the
PTR and data eciting are the same as those of Model 1860.
Electronics/June 16, 1981
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P-ROM Programmers Model 1860 Series
= [ Model 1860 | ‘Model 1861
2716 (127%3) 12732 Exclusively for simul
2732A,12764, TMS2532 taneous canaec

Model 1860

Programmable TMS2564 and compatitde pregrammng of 8 MOS
devices 2716 112758 3
12732A. TMS25142 and
compatible
‘ RS-223C and 20mA RS22C. 20mA current
urrent ioop (o TTL level) loap, ar TTL 2vel
Inter S2nal | switch selwctatle selectabls as specified
face wher ordering
(sxanaaro)[ Baud rate 112.300. 6013, 1200, 240C, 4&00. 9€:
Parale PTR paral'zl interface
s PTR (PRE-40(:4 oplion) with a rale of 4CC ch/sex
SR 280 (W) x 203 : D) x 65 H 280 (W) B (D) - 75(H)
9 mm. 2 5ka | mm. %5k

(&)

MINATO ELECTRONICS INC.

4105, Minami Yamada-cho, Kohoku-«u,
Yokohama, 223, Japan Phone 045.591-5611
Cabe: MINATOZLEC YOKOHAMA
TELEX: 382Z-244 MINATOJ
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Plastic Film
Capacitors

Lead Spacing 5mm

m Space saving designup to 1 uF
m High capacitance/temperature
stability m Suitable for automatic
insertion; available on tape

for volume usage

| WIMA MKS 2 Metallized

polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/
palycarbonate/polypropylene with
metal foil electrodes. ®

WIMA PCM 5 mm
Capacitors:
Tomorrow’s technology!

WILHELM WESTERMANN
Spezialverfrieb elektronischer Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1

Fed. Republic of Germany

U.S. Sales Offices:

THE INTERNATIONAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvington - New York 10533 - (914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

Nothing new under the sun

To the Editor: Your Feb. 24 report
on solar-cell developments at Bell
Laboratories [“Liquid-junction cells
move in on silicon,” p. 46] discussed
a technology that is far more than
six years old. Robert Sabine pub-
lished a short paper on the subject
entitled “Action of Light on a Sele-
nium (Galvanic) Element” more
than a century ago that described a
liquid-junction cell consisting of a
platinum strip and a selenium plate
immersed in water.

Incidentally, there is reason to

believe Sabine’s paper was read by
Alexander Graham Bell while on his
honeymoon in England. Soon after
the paper appeared, Bell made plans
to design his Photophone, the sun-
light-based device that on Feb. 19,
1880, became the first mechanism
for transmitting human speech over
a beam of electromagnetic radiation
by employing various kinds of sele-
nium detectors.
As it is written in Ecclesiastes:
. . there is no new thing under the
sun. Is there any thing whereof it
may be said, ‘See, this is new?’ It
hath been already of old time, which
was before us.”

c

Forrest M. Mims I11
San Marcos, Texas

Corrections

In “Thermal recorder makes its own
grid” (May 19, p. 216}, the name of
the thermal strip-chart recorder made
by Gulton Industries Inc. was incorrect-
ly given. The printer is properly called
the Supertrak 60.

In “Removable cartridges inch up on
disks” (May 19, p. 106) the unit in the
photo identified as the model 899 flop-
py-disk drive manufactured by PerSci
Inc. of West Los Angeles, Calif., is
actually the model 2000 tape-cartridge
drive made by Pragma Data Systems
Inc. of Sunnyvale, Calif.

Finally, in an Electronics Newsletter
item (June 2, p. 33), Standard Micro-
systems Corp.’s process for lowering
the sheet resistance of polysilicon inter-
connections in n-MOS circuits was
described as incorporating tantalum
disilicide (TaSi,). The correct com-
pound is titanium disilicide (TiSi,).

3.9V CMOS MEMORY
BACKUP BATTERIES

The high voltage, high energy density, long
shelf and operating life characteristics of the
lithium—BCX primary batteries make them
ideal power sources for CMOS memory back-
up. The operational temperature range for
this battery is —40 to +72°C. The single cell
exhibits a flat discharge curve at a nominal
load voltage of 3.5V for 75% of the useful life.
The realized capacity fora 1’ OD x 0.3"’H
cell is 1.0Ah for current drain rates as high as
5 mA. The cell is hermetically sealed in 304L
stainless steel.

Electrochem Industries, Inc.
9990 Wehrle Drive
Clarence, N.Y. 14031
716-759-2828
Circle 234 on reader service card

FIBER OPTICS
VOCABULARY

i

The basic reference document on
fiber optic and lightwave com-
munications for those who design,
develop, operate, use, manage, or
manufacture communications or
data processing equipment and
components.

* 1400 entries, with
* inversions and cross-references
* index of terms

Order your copies today!

$12.95 each, discounts of 10% on
orders of more than 10.

:"‘ 9 Electronics Magazine Books
.4,’1 . P.O. Box 669
L Hightstown, NJ 08520
Tel. 609/448-1700, ext. 5494
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763 KSR

Bubble Memory Data Terminal

5 x 7 matrix thermal printhead
(30 characters-per -second)

EIA RS-232-C

or DC-current

loop interface

* 110-9600 baud
transmission speeds

Extensive file manager,
editor (standard)

20K to 80K characters
of nonvolatile
bubble memory

TI's Silent 700%* Model 763 Bubble
Memory Data Terminal is ideal for
remote data capture, and off-line data
preparation and manipulation applica-
tions. Storing up to 20 typewritten
pages of information in its built-in non-
volatile bubble memory, the 763 eimi-
nates the need for more costly data
storage devices and allows users to
batch transmit data at their conve-
nience. A Data Entry Validation option
on the 763 provides program execu-
tion, file management interface, arith-
metic operations and data verification.
The 763 with its other features and

options, is a specialist when it comes
to quick, accurate data entry and
transmission.

Tl is dedicated to producing qual-
ity, innovative products like the Model
763 Bubble Memory Data Terminal.
TI's hundreds of thousands of data ter-
minals shipped worldwide are backed
by the technology and reliability that
come from 50 years of experience, and
are supported by our worldwide
organization. of factory-trained sales
and service representatives.

For more information on the 763
terminal, contact the TI sales of-

Intelligent data entry
validation (optional)

« table look-ups

+ field validation

o 4, —, X, +, functions
* branching

Full ASCII
typewriter-like keyboard

fice nearest you, or write Texas
Instruments Incorporated, P.O. Box
202145, Dallas, Texas 75220, or phone
(713) 373-1050. In Canada, write Texas
Instruments Incorporated, 41 Shelley
Rd., Richmond Hill, Ontario ~
L4C 5G4, or phone (416) "
884-9181. }

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED
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Only the AmZ8000° family
has a one-chip error detection
and correction unit.

It's the AmZ8065. Remember
the name, it’s going to save
you a whole lot of time, money
and board space.

The AmZ8065 lets you say
goodbye to 50-70 MSI devices.
That’s right, 50-70! And it’s
pertect for high volume applica-
tions with both hard and
tloppy disks.

It's so tlexible it manipulates
all the math necessary for burst
serial-bit error detection and
correction in real time. And the

AmZ8065 corrects with all the

*Z8000 is a frademark of Zilog. Inc

THE FIND IT/
FIXITMACHINE.




commonly used 32, 35,48 and
56-bit Fire Codes.

The AmZ8065 is just one
more reason the AmZ8000
should be the power behind
your system.

Here's some more:
We've got universal interrupt
controllers, a data ciphering
processor, timers, arithmetic
processors, direct memory
access controllers, and a
bunch ot bipolar peripherals
tor the AmZ8000 on the shelt

and ready to go.
And Advanced Micro

Devices is the only integrated
circuit company that guaran-
tees this level ot quality:

The International Standard of Quality
tees these electrical AQLs on all

gdux‘?metels over the operating tempera-
0.1% on MO RAMs&R Ms;
0.2% on Bi lar ic & Interface; 0.3%

on Linear, ii g,oglc&other Mermories.

The AmZ8000 has it all:
the architecture, the peripher-
als, the sottware, a develop-
ment system, and customer
education programs.

Whatever your problem,
AMD can tix it.

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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DELTRON
SWITCHERS

arc

NO GLITCHERS

The éﬁiet Ones

Current fed drivers

DM filters

CM filters

dv

asnubbers

dl ..

at limiting
* Shielded case

Spike limiting varistors
* No fans

1 TO 4 OUTPUT SWITCH MODE POWER SUPPLIES—

* Stock
* UL 478
o _All outputs highly regulated

TO 320 WATTS

* Exclusive Variable Power Partitioning
* Low cost
® 3 year warranty

COMPLETE POWER SUPPLIERS

v+ Ferro
+» SCR

+» Switcher
» Linear

‘ STANDARDS—CUSTOMS

News update

B A mainframe computer is some-
times needed to develop programs
for 16-bit microprocessors. That
means the initial software from the
mainframe must be compiled to
retarget the program for the micro-
processor instruction set.

For those who use Pascal and Intel
Corp.’s 8086, Language Resources
Inc. is offering retargeting software
packages that will run on a Dig-
ital Equipment Corp. VAX system or
on an IBM System 370 mainframe.
The PAS-86 series from this Bould-
er, Colo., company is the first fol-
low-on of the surprisingly successful
Pascal language system packages
that the fledgling firm put on the
market last year [Electronics, March
27, 1980, p. 185]. They were de-
signed to run on smaller host com-
puters like DEC’s PDP-11 serics,
Intel’s MDS/ISIS-II, and cp/M-
based systems.

Originally, Language Resources
had planned to start shipping object-
language versions of its Pascal pack-
ages in the form of protected disk-
ettes by May 1980. However, the
shipments were delayed until Febru-
ary of this year. Geoffrey Archibald,
the company’s director of operations,
says, “When the first article [about
the packages] hit the streets last
year, we were flooded with so many
requests that we decided to hold off
deliveries until we could develop a
larger service organization. We were
a much smaller company then.”

D‘glfmz inc.
N

Wissahickon Avenue « North Wales, PA 19454
Tel  215/699-9261 Twx: 510/661-8061

Since then, the company staff has
grown from 4 to 12 programmers,
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Leaders in Electronics

The only reference devoted solely
to biograrhies of the most
influential people in electronics

¢ corporate executives e technical
managers ¢ designers and develop-
ers o government and military offi-
cials e academics e editors/pub-
lishers e securities analysts
trade/pratessional group directors e
consultants ... plus an 80-page index
of biographees by affiliation.
Prepared by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494

Serd me copies of Leaders in
Electronics @ $39.50 plus applicable sales tax.
McGraw-Hill pays regular shipping and han-
dling charges on pre-paid orders.

[J Payment enclosed [ Bill firm O Bill me

Name

Company

Street

Gy

Signature B

12

and Archibald maintains that it can
now adhere to delivery dates that
have been set for the products it
currently has in the works.

Other new products include a
symbolic debugger, scveral central-
processing-unit simulators, and pro-
grams allowing the host processor to
directly run in-circuit emulation
hardware that is connected to a
microprocessor-based system under
development. In addition, the com-
pany intends to reach beyond its
actual Intel-oriented base with a
Pascal compiler for Motorola’s 16-
bit 68000. The package should be
ready for reclease early next year,
Archibald notes. -Martin Marshall
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Super High Speed
64K Dynamic RAMs

OKI on-line VLSI technology delivers the 68,836-bit NMOS dynamic RAM
available in 3 super-fast access times —with error protection: MSMJ3764.

/E-BEAM VLSI FOR MAXIMUM DENSITIES

64K bits of dynamic RAM on a single

MAXIMUM SPEED
OPTIONS

OKl produces the one-chip 64K
NMOS DRAM in 3 very fast access
times to optimize system applications

and performance:
120 ns - MSM3764-12
150 ns - MSM3764-15

200 ns - MSM3764-20
(industry standard)

chip! Confirms again OKI's strong
on-stream capabilities in VLS| memory
technology. Based on OKI's solid 3-year
headstart in Electron Beam lithography.
Begun in 1977, now fully on-line, OKI

77/;\\"‘

application of E-Beam defect-free masks |
is now producing high density chips: !
working products with close geometries

that yield 6x or more functions than

Kstandard masking procedures.

ALPHA PARTICLE 64K DRAM fabrication process.
PROTECTION To assure total data protection,

a key error prohibitor is builtinto
every MSM3764 — through
silicor doping, and unique
design and manufacturing
techniques.

In extensive life-cycle testing,
the Dcuble-Poly doped 64K
The destructive bombardment of device has experienced zero
line data by alpha particles is failures from alpha particte
eliminated by OKY's state-of-art  exposure.

Ceramic

OKI MSM 3764 AS,
packaged for high-re!
applications.

TWO
PACKAGING
OPTIONS

VOLUME
AVAILABILITY

OKl is now filling
qualificaton,
preproduction and

" productior: orders for
MSM3764 from stock.
OKI's Hachioji facilities
and the new
$72,000,000 Kyushu
fabricaticr: plant are
both now aroducing this
device.

Plastic
OKI MSM3764 RS, for cost-
| efficient commercial/industrial
applications, available May 1.

OKI MSM3764. The fastest 64K RAMs shipping
from any memory source today. OKI is now deliver-
ing the ultimate in work-horse VLSI. 65,5636 bits of
dynamic NMOS RAM on a single 16-pin chip: op-
timized for MCU system applications requiring high
speed, high density and high performance.

Volume production of the 3764 in three very fast
access-time configurations —resistant to softerrors
through advanced circuit design; resistant to alpha
particle damage through unigue processing steps—
gives OKI 64K DRAM users an important edge. For
main-frame memories, buffer memory, peripheral
storage systems—virtually any microprocessor-
related environment where high quality, strict re-
liability and compact layout are critical design
criteria.

Availability of a more workable, more usable,

Electronics /June 16, 1981

faster 64K RAM underscores OKI's significant lead
in VLSI memory product design and production.
Today's ability to supply results from our early com-
mitment oftime, manpower and capital resources to
the mastery of E-Beam lithography —at least three
years before most memory suppliers began E-Beam
machine experimentation ard trial runs.

For full technical data and specs on MSM3764,
send the coupon below. For qualification orders of
the OKI 64K RAM —at 120, 150 or 200ns—contact
Mary Briganti, Inside Sales Manager, OKI Semicon-
ductor, 1333 Lawrence Expressway, Santa Clara, CA
95051. (408) 984-4842.

r-------------
OKI MSM3764 — 64K NMOS dynamic RAM

( ) Please send data sheet and volume pricing. I
I () We have immediate requirements — have OKI rep call.

i

 OKI = |

Title I
SEMICONDUCTOR

| i

L-------------

Clip coupon to company fetterhead and return to OKI Semiconductor.
1333 Lawrence Expressway, Santa Clara, CA 95051. (408) 984-4842.
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PIN GRID ARRAY
AREA GRI
PIN ARRAY

AREA ARRAY
BED of NAILS

Regardiess of what
youcall the packages,
Textool probably
has a ZIP (zero
insertion pressure)
socket to
accommodate them.

If your requirements are strictly for test
or burn-in, Textool's series of Grid Zip
sockets (below right) are perfectly
suited to your needs

Should your
needs include a
production 2
socket, Textool = oL
sockets (below i
left) will solve your problems

Lead configurations pose no real
challenge to the unique flexibility of
these Textool socket series (.100 x
100" grid). You see only the positions
you need

Simple mechanical action
characteristic of all Textool ZIP
sockets allows the user to literally
“drop” a device into any of them
Close the cam and the device is
retained with a
minimum of 100
grams pressure
L per lead
Release the cam
and the device
may be removed with zero contact
pressure, thus virtually eliminating
mechanical rejects caused by bent or
distorted leads. No longer is there a
need to mount direct and run the risk
of losing a mulitlayer PC board

Detailed information on Textool’s
complete line of sockets/carriers for
test, burn-in and production
applications is available on request.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer Dr , Irving, TX 75061

214/259-2676
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Motorola’s Silva plans
to divide and conquer

With the reorganization of its MOS
memory operation in Austin, Texas,
complete, Motorola Inc. is poised to
step up its static random-access
memory efforts. In fact, that under-
scores a new aggressiveness on all
fronts, says Charles C. Silva, who
continues as Semiconductor Group
vice president and director of MOS
memory operations.

That’s why the operation was split
into four separate product centers:
64-K RAMs, read-only memories and
special products, static and dynamic
RAMs (other than 64-K devices), and
erasable programmable ROMs and
electrically erasable PROMs. “In
three years, we expect each of these
product groups to grow to the same
size of our total MOS memory busi-
ness,” says Silva, who has headed
the operation since January 1979.

On top of that, Motorola has cre-
ated a 256-K RAM product develop-
ment group, which Silva says will
eventually turn into a fifth product
center. “We have set an aggressive
goal of having early test parts on the
256-K RAM next year,” states the
graduate of Northeastern University
in Boston, where he earned BS and
MS degrees.

The memory operation’s reorgani-
zation marks the second time this
year that Motorola has divided an
MOS product group into separate
profit-and-loss centers. Last Febru-
ary, the microprocessor business was
split into three centers. And under
the same divide-and-conquer strate-
gy, Silva believes each memory-
product center will be able to con-
centrate more heavily on specific
customers and technologies.

One memory sector already tar-
geted for “a little extra attention™ is
the static RAM field. “We are going
to try to do more in this area,” vows
Silva, who joined Motorola in 1965.
“That is where we have a little bit of
catching up to do.” But the 51-yecar-
old Silva also intends to keep pres-
sure on other memory markets
where Motorola is a volume leader —
like the developing 64-K dynamic

have test parts of a 256-K RAM next year.

RAM arena, where it leads.

Silva, who was in charge of
Motorola’s first offshore plant in
Seoul, South Korea, in 1967, expects
to see a peak in 16-K dynamie RAM
business this year as customers final-
ly begin to cross over to 64-K
devices. He says that Motorola
believes the 64-K will peak in 1985
or 1986 —and that is when the firm
hopes to begin showing samples of a
I-megabit RAM.

Dumas builds industrial base
in Europe for Fairchild

Fairchild Camera & Instrument
Corp. has not fared well in West
European semiconductor markets.
But the Mountain View, Calif., com-
pany, backed by its money-churning
parent, Schlumberger Ltd., has
started to position itself to move out
of the pack to join the front run-
ners —Philips Gloeilampenfabrieken,
Texas Instruments, Motorola Semi-
conductor Products, and Siemens.
“We have the means and the
motivation to bring Fairchild in
Europe up to the same competitive
level it is at in the U. S.,” says Guy
Dumas, general manager of Fair-
child Europe, the organization set up
this spring at Schlumberger’s Paris
headquarters to manage the move.
The 52-year-old Dumas maintains
that Fairchild lags behind the
European leaders largely because it
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PDP-11 and LSI-1T

TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world's leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE /SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controliers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controliers provide you with
added features such as automatic seilf-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

@® Registered trademark of Emulex Corporation
® Registereg trademark of Digital EGuipment Corporation
™ Trademark First Computer Corporation

CE3

SOUTHERN REGION
Houston, TX (713) 960-1050
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BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is required for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
Controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

M

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controliers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer’s Guide.

TWX NUMBER 910-651-1916

1 computer corporation

corporate square/825 north cass avenue/ westmont, illinois 60559/ (312) 9201050

WESTERN REGION
California (To be announced)

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050
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High-volume
PWB assemblies?
Irvine Electronics is big
on big numbers.

High-volume manufactur-
ing is our specialty.

We've built over a million
boards since 1974, with an
enviable acceptance rate of
99.5%.

It’s the kind of record that
makes us an ideal primary or
secondary source supplier. For
commercial ANSI/IPC 600C. For
military 454 as well.

We boast top-notch
engineering. A highly
experienced production staff.
High-volume purchasing
expertise. And we compete very
effectively, especially on
high-quality auto-insertable

Circie 16 on reader service card

PWBS requiring sophisticated
functional test. And we back it all
up with a 90-day warranty.

Like more information on
our big number capability? Send
for our free brochure. Call or
write Sheridan H. Williford
(714) 549-3533. Irvine Electronics,
Rockwell International,

2901 W. MacArthur Bivd.,
Santa Ana, CA 92704.

o\

...where science gets downto business

Rockwell
International

Builder. Guy Dumas plans plant and design
centers for Fairchild in Western Europe.

has no industrial basc there. So the
first move he has in mind is to build
an ambitious full-fledged production
plant in West Germany, the domi-
nant West European market. “We'll
make the announcement about the
plant in September or October and
should have assembly opcrations
started in about a yecar. Wafer pro-
cessing will start about another year
after that,” he says.

Although he has not set firm dates
yct, Dumas has roughed out plans to
give Fairchild an industrial presence
in Britain and in France, the other
two major markets in the rcgion.
“We'll have our Europecan research
and development center in the UK,
where there alrcady is a design
center at Bristol. After that will
come a design center in France.”

If Dumas can manage a replay of
his track rccord, Fairchild will
become a strong contender in Eu-
ropcan scmiconductor markets. Be-
fore taking the top job at Fairchild
Europe, he hcaded Thomson-CSF’s
semiconductor division, the French
firm’s lincar-circuits opecration.
While there, Dumas rcorganized the
lincar business after meshing with it
a small power-scmiconductor pro-
ducer (Silec Semiconductor) that he
was running when Thomson-CSF
acquired it. Dumas, who holds an
engincer’s diploma from the presti-
gious Ecole Supéricure d’Electricité
and a doctorate in physics from the
University of Paris, had the division
in the black until semiconductor
markets in Europe sourcd last
year. O
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We married SSR technology
to military needs...

and the family keeps growing

o)




Mass termination
comes tothe
world’s most
popular
interconnection
system.

Now you can have the money-saving
benefits of mass termination with the
design advantages of our universal
board-to-board, wire-to-board and
wire-to-wire AMPMODU interconnection
system.

The AMPMODU MT connector.

Its insulation displacing contact works
with discrete wire, or jacketed and
ribbon cable. And housings gang
together with one low-profile cover
assembly for multiple cable style
applications. If you need EmI shielding,
our inexpensive hardware kit
is the answe:.

We've advanced mother/daughter
board packaging, too. Our newly-
designed two-piece connector gives
you higher density and greater
performance than one-piece designs.
At comparable cost.

These are just two of the latest
innovations in our AMPMODU
receptacle design—proved reliable for
fifteen years, and even more cost-
effective now with Accu-plate precision
plating. So keep updating your product
for the better with the AMPMODU system.




AMP Facts

General classifications of AMPMODU
posts and mating receptacles:

031" x.062'" and .025" x .025"
incorporating standard, intermediate,
and high-pressure design.

Housings:

A wide variety of sizes, styles and
centerlines, including .100", .125" and
.150". Single or double row.

AMPMODU MT Connectors:

Range from 6 through 72 positions and can
be terminated to discrete wire, jacketed
cable, twisted pair cable, and ribbon cable.

For more information, call the
AMPMODU System Desk

at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.

AMP and AMPMODU are trademarks of AMP Incerporated.

+ Insulation displacing contacts
+ Individual wire strain reliefs
« Accu-plate precision plating
« Mates with quick-eject headers

CIRCLE
NUMBER

« Two-piece design eliminates gold
edge fingers
+ Proven receptacie design

+ Solderless compliant pin insertion
in motherboard
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Intel introduces the world’s fastest 16K
bipolar PROM, the 3636B.

At a blinding 35ns, our new 3636B
offers the ‘astest access time ever
in a 16K bipolar.

The newest member of our
complete family of 8K and 16K
bipolar PROMs, the 36368 is now
being produced in volume. Which
means you not only get speed in
access times, you get it in delivery
times too.

Breaking speed barriers
to performance

Exceptional speed...density ..
reliability. Super-high-performance
applications demand them all.

Take microcode or program store
in bit-slice microprocessors, for
example. Or high-speed data-
comm, telecom and military
applications.

That's where the 36368 really
shines. It's got what it takes to
increase throughput in today's high-
performance microprocessors.
Plus it's got plenty of features to
help simplify design cycles.
Features like three chip-select
inputs and three-state outputs.
A 10% power supply tolerance.
And an industry-standard
24-pin package.

M3636 (Military)

Blinding speed in

Boosting yields and

reliability too

How do we achieve the 3636B's
remarkable speed, while reducing
ts die size, boosting yields and
mproving reliability figures?
Simple. With our exclusive Stacked
Fuse Bipolar* technology.

This is the same technology that's
oroven itself in millions of device
hours over the past four years,

*Stacked Fuse Bipolar is patented by Intel Corpcration

Intel Bipolar PROMs MAX

3636B-1 2K x8 35ns
3636B-2 2K x 8 15ns
3636-1 2Kx8 55ns
3636 2Kx8 80ns
3628A-1 1K x 8 30ns
3628A-3
3628A-4

1K x8 70ns
1K x8 90ns
2Kx8 80ns




bip

in our existing line of bioolar
PROMs. And in millions of devices
delivered—including military
versions for hi-rel applications.
This dual layer metalization and
polysilicon fuse process makes
possible the nherently high relia-
bility of our b:polar PROM family.
And the higher yields you get from
programmed parts.

Coming on strong with

a full line

No matter what you need in high-
density bipolar PROMs, Intel's got
it. For hi-rel epplications, there's our
military-qualified 16K. Or if you're
designing in 8K increments, you
can put our bipolar technology to
use with parts as fast as 50ns.

r PROMs.

Stacised Polysilicon Fuse Intel's new Stacked

Fuse Bipolar pro-
— Mota! cess allows a 30%
reduction in the
16K cell size. This
dramatic density
improvement yrelds
Oiode faster access speeds
than ever befor pos
sible. The illustration
shows the "stacking’
Fuse of our polysiliccn
A fuse over the diode,
Substeate 1 instead of placing
s them side by side
| _CrossiSection,— | asinolder designs

Top View

Mutel

In fact, we've got a high-speed 8K
or 16K bipolar PROM to upgrade
virtually any other part you may
now be using.

Dazzling delivery times
Bipolar PROMs from Intel are now
available off the shelf. So whether
tt's the world's fastest 16K part or
any other part of our complete

bipolar line, you'll be dazzled by
our delivery times.

To order, or get complete specifi-
cations, reliability information, and
our convenient Bipolar PROM
Reference Guide, contact your
local distributor or Intel sales office. |
Or write to Intel Corporation, Liter-
ature Department, 3065 Bowers
Avenue, Santa Clara, CA 95051.
Telephone (408) 987-8080.

Europe: Intel internatioral Brussels, Belgium

Japan: Intel Japan, Tokyo. United States and Canadian
distributors. Allance, Am.c/Stroum, Arrow Electronic

Avret Electronics, Comoonent Specialties, Hamilton/Avnet
Hamilton/Electro Sates. Harvey, Industriai Component
Pioneer, L.A Varah Wyiw Cistribution Group, Zentronics

In

delivers
solutions
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NEC NEWSCOPE

NEC sysTEM350 WORKS FOR

U.N.COMMISSION

n NEC computer system is
in operation at the Economic
and Social Commission for

Asia and the Pacific (ESCAP), a sub-
agency of the Economic and Social
Council (ESC) of the United Nations.
Headguarteredin Bangkok, Thailand,
ESCAP was established in 1947 as

one of ESC's regional commissions.

22

Its activities include the collection of
statistical economic data, research and
investigation, and the promotion of eco-
nomic development and cooperation.
The NEC sysTEM350 is used to col-
lect and analyse data and to simulate
various economic conditions. The system
consists of a central processor unit, two
line printers, three 600M byte magnetic

disk units, and nine on/off-line terminals.
NEC sSYSTEM350 is a medium-size
computer that incorporates the latest
hardware technology, such as a high
speed bipolar CML LSI having a capa-
city of 1,200 gates/chip and a high
density MOS LSI with 6,000 gates/chip.
NEC's computer series now has a
full line of models, provided with all
types of peripherals and terminals, and
comprehensive software. It ranges
from the small business computer,
NEC SYSTEM100* to the world’s largest
computer, NEC sysTEM1000.

* "Astra” in the U.S.A.
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NUMBER 118

DIGITAL

NEAX 225A

DISPLAY PAGER

SIMPLIFIES OFFICE

DEVELOPED

COMMUNICATIONS

etter and more versatile paging
Bis offered by a new NEC radio

pager with a liquid crystal
display unit.

The R3D3- 1A display pager with an
incorporated microprocessor can
display a calling party’s telephone
number up to 10 numerals. Moreover,
it another call comes in while a paging
call is being received, the second
call can be stored and later retrieved
by pressing a readout switch.

Incoming calls can be signalled by
a beep tone, LED, or vibration, with
the user able to select the mode. In this
way, the user can make sure that an
important meeting—for example— will
not be disturbed by a beeping noise.

Since the display pager can respond
quickly to signals from the base station,
20,000 to 40,000 pagers can be
operated on a single frequency within
the service area—a much more etf-
ficient use of radio frequency than
conventional “tone and voice” pagers.

The completely solid state R3D3-1A
is extremely compact (89mm height
X S1mm width X 20mm thickness) and
weighs approximately 130 grams. It
operates on the 138—174MHz VHF
band and runs for about five months
on one standard ‘AA’ size 1.5V pen-
light battery.

As soon as the new pager was
unveiled, three Hong Kong paging
companies placed orders for a total of
16,000 sets. And soon, some American
companies will also make the R3D3-
1A available to their subscribers.
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p to 1,600 extensions can be
l I accommodated by the NEAX

22SA, a medium-to-large capa-
city PCM digital electronic private
automatic branch exchange
(EPABX).

This addition
to NEC's NEAX
22/12 tamily of
EPABX systems
interweaves new
functions that
simplity office
communications
to save time
and money.

A remote line
system lets outlying
offices share one NEAX 22SA.

Another remote system with a self-
diagnostic function permits centralized

administration and maintenance of the
main NEAX 22SA through trunk lines.
Three different recording systems
for station message details enable
the user to quickly obtain information
most frequently sought, such as billing
and tratfic.
And PCM switching technology
gives the NEAX 225A the
highest possible speech
quality, plus compati-
bility with CCITT
specified PCM
24 or 32-
channel
digital
networks and
variousdata ter-
minals. [t can also
be interconnected with
analog telephone lines.
Since it is a multiprocessor
EPABX, the NEAX 22SA can be
started with any number of lines up
to 1,600 and extended to full capacity
as the need arises.Compact design
and modular construction also contri-
bute greatly to its cost-effectiveness.

SUPERCAPS PROTECT CIRCUITS

FROM POWER SHUTDOWNS

EC has developed farad range
capacitors, dubbed "Supercaps”,

which can be used
in lieu of NiCd batteries to
protect programmable
timers and control circuits
against momentary power
shutdowns, or to retain the
contents of volatile mem-
ories for several weeks.
Five-volt Supercaps (0.047 to 1.0
farad) and ten-volt Supercaps (0.10 to

0.47 farad) are available in sizes be-
:ween 15.5mm (height) X 16mm (dia-
meter) and 28.5mm (h)
X 44.5mm (d).

Their extremely high
capacitance in extremely
small packages results
from a practical use of
the “electronic double
layer” phenomenon.

(Supercaps may not be suitable for
filtering circuits because of high ESR.)

NEC

Nippon Electric Co.,Ltd.
PO.Box 1, Takanawa.Tokyo, Japan 23
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Editorial

Learning to postpone the pleasure

Maturity has been defined as the ability to
postpone immediate gratification in return for
a longer-term advantage. If that’s the case,
then the electronics industries are earning the
sobriquet of ‘“‘mature” the hard way—but
they are earning it. Certainly immediate grati-
fication has been denied many companies by
the current economic slowdown, as witnessed
by such recent announcements as a profit
squeeze at Intel Corp. and others and product
line curtailment and layoffs at Texas Instru-

ments Inc. But despite these reverses, the gen-

eral picture throughout the industry is still one
of cautious optimism.

The universal feeling seems to be that the
turnaround will come in late 1981 or early

Keeping secrets in the family

The presidents of five of the United States’
most prestigious schools—Stanford, Cornell,
and Berkeley universities and the California
and Massachusetts institutes of technology —
say that the Government’s attempts to restrict
the export of technology could harm universi-
ty-based research. At the root of their com-
plaint is the Department of Defense’s Very
High Speed Integrated Circuits program and
the contracting of certain Phase 3 VHSIC work
to universities, where foreign nationals rou-
tinely do research work.

Complicating the situation is the fact that
there are actually two sets of regulations that
sometimes conflict in their restrictions on the
mixing of Government-sponsored research and
foreign researchers. Those of the Defense
Department are the International Traffic in
Arms Regulations. The Commerce Depart-
ment’s, labeled by one university official *“the
most bewildering set of regulations I've ever

1982, and companies are wisely using this lull
to get ready for the good times. Having
learned the hard way in 197475 that laying
off workers and cutting back on additions to
production capacity in response to a slowdown
is a big mistake, the semiconductor manufac-
turers are not resorting to wholesale layoffs
and cutbacks. They are still plowing full speed
ahead on research and development and hold-
ing on to people through temporary plant
shutdowns and forced vacations (see p. 96).

There may be months of crunch still ahead,
but the industry seems ready and willing to
cope with it without panic. The long-term
payoff for this newfound maturity will be
readiness for the coming big boom.

had to deal with,” are called Export Adminis-
tration Regulations.

The universities are right to be concerned
over the possible loss of academic freedom, as
well as the need to comply with complex and
bewildering rules. The rest of the U. S. engi-
neering community should also be concerned
by what the outflow of any advanced informa-
tion might mean to the continued prosperity
of their enterprises. But perhaps the VHSIC
program is not the issue on which to make a
stand. As Larry Sumney, the Pentagon’s
VHSIC program director, says, the parties
involved are making much ado about little.
The story on page 39 points out that the
regulations apply only to process steps, not to
such other classifications as stress analysis,
statistical inference, and device physics. In
other words, the U. S. does not want to tell
how to make devices, but it has no objection to
disclosing the basis of their behavior.
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TEK 8500 SERIES MDL

FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Some revealing facts
about real-time emulation.

Real-time and not-so-real time
explained.

Suppose you had a prototype de-
signedtorun at 1 MHz. If your emulation
system drove it at one clock cycle per
second, would you call this real-time?

Of course not.

But others would. "Real-time” emu-
lation often refers to any speed that
executes the proper logic sequence on
the prototype. No matter how long it
takes.

So why the muddy terminology?
Because running an emulator at
specified processor speeds is a tricky
business. There's very little time left to
extract debugging information.

It's much easier to refer to any time
as "real” time by adding “wait states” or
clock stretching techniques. Even if it
has nothing to do with the true operating
speed of your prototype.

Tek emulators like our new 6809 give
you the real thing.

At Tektronix, real-time emulation
means exactly what it should.

Take our new 6809 emulator for
instance. The 68B09 version of this
processor is the fastest. It allows proto-
type bus cycles up to 2 MHz. And this is
the true speed at which our 6809 emu-
lator can fully function. With all debug-
ging information still perfectly intact.

And the 6809 is just a single exam-
ple. Tek's entire line of emulators run in
true real time.

And that’s really just the start.

In addition to real-time, Tektronix
gives you an outstanding lineup of
debugging features.

Like our new terminated low-profile
probes, using speciat hybrid circuitry
that permits smaller size for easy ac-
cess to crowded prototype locations.

And symbolic debug for rapid
entry of trace commands. Symbolic
disassembly, too.

Also service calls that let you simu-
late 1/0 by using development system
resources, such as keyboard, display,
printer and mass storage.

The broadest chip support anywhere.

Nobody offers the breadth and
depth of chip support you get from
Tektronix:

6809 8048 8049
6800 8039 3870
6808 8039-6 3872
6802 8035 3874
ZB0A 8021 3876
8080A 8022 F8

8085A 8041A 1802

Assembler
support is available
now for the 16-bit
chips listed below.
Emulation support for
the 9900 is available
now. Real-time
emulation and Pascal
support will be
available in stages
for the 68000, Z8001
Z8002 and 8086
beginning the third
quarter of 1981

68000 Z8001
8086 Z8002
SBP 9900 TMS 9900

6809 Prototype Control Probe tip fits easily in
hard to reach locations. Probe status lights
monitor key processor signals.

Find out more today.

Call your nearest Tektronix field
office or write us directly.

It's time you got realistic about
real-time.

{top) Trace All display gives disassembled
prototype code plus the status of all key processor
registers on a step-by-step basis

(middle) Symbolic debugging allows all major
address locations to be defined as easily read
mnemonics. Breakpoint information includes full
display of processor status

{bottom) Trigger Trace display shows real-time
bus activity on a cycle-by-cycle basis plus eight
channels of hardware logic defined by the user

For further information, contact

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO Box 4828, Portland, OR 97208
Phone. 800 547-6711, Oregon only 800 452-6773

Telex: 910-467-8708, Cable. TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc
European Marketing Centre, Postbox 827, 1180 AV
Amstelveen, The Netherlands, Telex: 18312

Canada, Tektronix Canada inc., PO. Box 6500, Barrie
Ontario L4M 4V3, Phone: 705 737-2700

Circle #24 for literature

Copyright © 1981, Tektronix, Inc. All rights reserved 967-1

Tektronix

COMMITTED TO EXCELLENCE
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MINIATURE
AIR ’
VVARIABLE
CAPACITORS

The advantages of air

dielectric in reduced size:

o Ultra High Q

e Finer Tuning Resolution

e lowTC

e Higher Operating
Frequency Range

A one piece self-locking

constant torque drive

mechanism* insures uniform

torque, high Q, and low

dynamic tuning noise.

e Capacitance Ranges:
.35-3.5 pF to .8-10 pF

* Q’s to >10,000

o Rated Voltage: 250 VDC

* Self Resonant Frequency
to>6 GHz

*U. S. Patent No 3,469,160

Electronic Accuracy.
Through )
Mechanical Precision

(Hohaniond>

Manufacturing
Corporation

400 Rockaway Valley Road
Boonton, New Jersey 07005
201-334-2676

TWX 710-987-8367
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Meetings

ICALP 81-Eighth International Collo-
quium on Automata, Languages, and
Programming, Europcan Association
for Theoretical Computer Science
(S. Even [icaLp 81], Computer
Science Department, The Technion,
Haifa, Israel), The Technion, Haifa,
July 13-17.

Fifth International Conference on
Vapor Growth and Epitaxy and Fifth
American Conference on Crystal
Growth, American Association for
Crystal Growth (Conference Secre-
tariat, Anthony L. Gentile, Hughes
Research Laboratories, 3011 Malibu
Canyon Rd., Malibu, Calif. 90265),
Hotel del Coronado, Coronado,
Calif., July 19-24,

Fourth International Conference on
Software Engineering for Telecom-
munications Switching Systems, In-
stitution of Electrical Engineers (Sa-
voy Place, London WC2R OBL,
England), University of Warwick,
Warwick, England, July 20-24,

WCCE 81-Third World Conference
on Computers in Education, Intecrna-
tional Federation for Information
Processing (WCCE 81 Organization
Committee, Pierre Immer, 33, av. de
Cour, CH-1007 Lausanne, Switzer-
land), Palais de Beaulieu, Lausanne,
July 27-31.

Siggraph °81, Association for Com-
puting Machinery, (Siggraph '81
Conference Office, 1 Illinois Center,
111 E. Wacker Dr., Chicago, Il
64601), Dallas Convention Center,
DAllas, Aug. 3-7.

16th Intersociety Energy Conversion
Engineering Conference, IEEE,
American Society of Mechanical
Engineers, American Institute of
Acronautics and Astronautics, et al.,
Hyatt Regency Hotel, Atlanta, Ga.,
Aug.9-14.

20th General Assembly of the Inter-
national Union of Radio Science,
(c/o R. Dow, National Academy of
Sciences, 2101 Constitution Ave.
N. W., Washington, D.C. 20418),
Hyatt Regency Hotel, Washington,
D.C., Aug. 10-19.

Optical Information Processing For
Aerospace Application, (H. Hen-
dricks, Langley Research Center,
Hampton, Va. 23665), Hampton,
Va., Aug. 18-19.

VLSl 81—International Conference
on Very Large-Scale Integration,
(Sccretariat, vLSI 81, 26 Albany St.,
Edinburgh EH1 3QH, UK), Univer-
sity of Edinburgh, Edinburgh, Scot-
land, Aug. 18-21.

1981 International Conference on
Cybernetics and Society, IEEE, At-
lanta Hilton Hotel, Atlanta, Ga.,
Aug. 24-27,

SPIE International Symposium and
Instrument Display, Socicty of Pho-
to-Optical Instrumentation Engi-
necers (P.O. Box 10, Bellingham,
Wash. 98227), Town and Country
Hotel, San Diego, Calif., Aug.
24-28.

Seventh International Joint Confer-
ence on Artifical Intelligence, (Pat
Hayes, General Chairman, [JCAI-
81 University of Rochester, Depart-
ment of Computer Science, Roches-
ter, N.Y. 14627), University of
British Columbia, Vancouver, B. C.,
Canada, Aug. 24-28.

1981 International Conference on
Parallel Processing, IEEE Computer
Society, Shanty Creek Lodge, Bel-
laire, Mich., Aug. 25-28.

Fifth Annual National Small Com-
puter Show, (110 Charlotte PIl.,
Englewood Cliffs, N.J. 07632),
New York Coliseum, New York,
Aug. 26-29.

Seminars

1981 International Symposium on
Electromagnetic Compatibility, 1EEE,
University of Colorado, Boulder,
Aug. 18-20.

Office Automation and Integration of
Word Processing and Data Process-
ing, (Frost & Sullivan Inc., 106 Ful-
ton St., New York, N. Y.), Holiday
Inn, Fisherman’s Wharf, San Fran-
cisco, Aug. 19-21.
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Just solving todays problems isnt enough.

The PSI¥ 80 Microcomputer/Controller
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- 630 Pricé Avenue
- Redwood City, C California 94063
» Telephone (4]5} 361- 1012

Toll free (800) 227—8834

s

ln Europe

Kontron Mikroeomputer GMBH
Breslauer Str. 2

8057 Eching, W. Germany
Telephone: (089) 3 19 O1-1

Telex: 05 22 122

Model shown:
PSI¥ 80 with 5 megabyte
Winchester disk and floppy disk
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit,

For complete analysis, the KI00-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer, compare it with the general
purpose Biomation K100-D, our
fastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your main-
frame, mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction. The
K100-D’s data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race con-
ditions and phase relationships
between signals.

So vital is this timing information
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabil-
ities—like the K100-D has today!

Hewlett-Packard 1610B
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B's 10
MHz rate—for use with faster
multiplexed microprocessors, com-
puters, and ECL bit-slice proces-
sors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data dis-
play, with 1024 words of memory.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D's memory is 8 times as
deep as the 1610B's—512 words
versus 64. The 1610B’s 7 levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don't
sacrifice vital timing information
for data domain capabilities you
don’t need.

The final analysis.

To help you evaluate your needs
before you buy, we've prepared a
point-by-point competitive com-
parison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P’'s general purpose 1615A

Biomation K100-D "
The industry’s finest data/timing pot e
logic analyzer

hands down.) To get your free
copy. just use the reader service
number or write Gould Inc.,
Instrument Division, 4600 Old
Ironsides Drive, Santa Clara. CA
95050. For faster response, call
408-988-6800.
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Drafting-like plot quality
is affordable

T -
LA

Houston Instrument’s COMPL@T® CPS-14 & 15 digital
plotters provide quality comparable to that of plotters costing

twice as much.

That's a bold statement, but it's
supported by both features and
performance.

The CPS-14 offers a 22-inch (56 cm)
plotting width while the CPS-15 has a
34.5-inch (88 cm) plotting width. Both

| ¢

RNy
VIisawWwou®

TAN.EL. Ll
250°-7 ?F
&

have two built-in microprocessor-based
controllers, and accept data from either
a standard EIA RS-232C or 20 ma cur-
rent loop source. The unique plotter
controller allows automatic detection
and correction of transmission errors,

Circle 32 on reader service card

local generation of alphanumeric
characters, a 1536 byte circular buffer

memory to accomodate greatly reduced

plot codes, as well as many other firm-
ware supported capabilities. The result
is enhanced plotter capability and
greatly reduced CPU time.

Four pens at speeds of 15 IPS enable
you to produce crisp four color
drawings on paper, Mylar or Vellum.
Both models feature front panel push
button control of the pen up/down
function and independent scaling for
both X and Y axes.

Starting at only $12,450,* the
CPS-14 & 15 are the ideal plotters for
drafting, civil engineering, numerical
control, CAD . . . any application
where plot quality is vital,

Let us show you by requesting
Houston Instrument to send you a free
sample plot from the CPS-14 & 15. See
for yourself the real meaning of plot
quality . . . the Houston way.

Visit us at SIGGRAPH, booth #650

houston instrument
GRAPHICS DIVISION OF

BAUSCHS LOMB (@)

For a free sample plot and
descriptive literature contact Houston
Instrument, One Houston Square,
Austin, Texas 78753. (512) 837-2820.
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Even better, call us toll free at
1-800-531-5205 (outside Texas only).
For technical information, ask for
operator #5.

In Europe, contact Houston
Instrument, Rochesterlaan 6,
8240 Gistel, Belgium. Telephone
059/27-74-45.

* U.S. domestic price only
® Registered trademark of Houston Instrument
e Tested for FCC rules and regulations, Class A



Synertek to build
National’s 16000
microprocessor . . .

. as Harris signs
to make 8086

VLSI test system
coming from Teradyne

Xerox to market
personal computer . . .

. with IBM
to follow suit

Electronics/June 16, 1981

Electronics newsletter

The second-source derby in the 16-bit microprocessor contest shows no
signs of slowing down. The latest addition to the field is the Synertek
division of Honeywell Inc. in Santa Clara, Calif., which will second-source
National Semiconductor Corp.’s 16000. Synertek 'is the second alternative
source for the 16000, joining Fairchild Camera & Instrument Corp. The
latest lineup, in addition to National’s two teammates, shows Motorola
leading with five other sources, Zilog with Advanced Micro Devices, and
Intel with Harris (see below). As for Synertek, it will also turn out all six
of the 16000 family’s support circuits. In return for masks from National,
also in Santa Clara, Synertek will design and produce as yet unspecified
peripherals in its own process, similar to National’s X-MOS.

Having lost Mostek Corp. as the only domestic second source for its 16-bit
8086 microprocessor [ Electronics, April 21, p. 41], Intel Corp. has signed
a technology swap with Harris Corp. Intel will provide the Melbourne,
Fla.—based company with hardware know-how, documentation, and soft-
ware tools for the 8086 and its 8-bit-bus counterpart, the 8088, plus
associated peripheral chips. In return, Harris will develop complementary-
MOS versions of these devices and provide the Santa Clara, Calif., chip
maker with tooling so that both companies can manufacture and market
the C-MOS versions in the U. S. In addition, Harris has garnered the right
to license the production of these products to Matra-Harris Semiconduc-
teurs SA, which recently signed a wide-ranging pact with Intel [ Electronics,
April 7,p. 71].

Look for Teradyne Inc.’s semiconductor test group in Woodland Hills,
Calif., to introduce a test system for very large-scale integrated circuits by
year-end. To be called the J900, the system should cost between $500,000
and $1.5 million depending on the configuration. It will be able to test
microprocessors, memory, and custom logic. The unit is aimed at the
market now served by systems from GenRad STI of Milpitas, Calif., and
Takeda Riken Industries Co. of Japan.

Xerox Corp. has become the first major U. S. office products company to
enter the personal computer market. The Xerox 820 information processor
from the corporation’s Office Products division in Dallas is a Z80-based
system for use as a personal business computer and word processor. The
820 is aggressively priced at $2,995 for the basic system, which includes
the processor, 64-K bytes of memory, a standard typewriter keyboard; a
24-line, 80-character display; and dual 5'%-in. floppy-disk drives. A Diablo
letter-quality printer is available for $2,900. Connection to Ethernet is
through the Xerox 8000 series communications servers.

Look for International Business Machines Corp. to follow Xerox next
month with its long-awaited personal computer. It will be produced in
IBM’s General Systems division, Boca Raton, Fla., and has won out over a
similar computer developed by Matsushita Electric Industrial Co. that
IBM would have second-sourced. Chess is built around Intel’s 8088 micro-
processor, which has an 8-bit data bus and the instruction set of the 16-bit
Intel 8086. Priced at $3,000 to $4,000, the system will include two

33
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Fairchild wins
suit on use of
Nova’s software

FCC to weigh
North American
videotex standard

Board tester talks
for Fairchild

Faggin leaves
Exxon post

Electronics newsletter

double-sided double-density 5'/-in. floppy drives from Tandon Magnetics
Corp. in Chatsworth, Calif. It will also have a detachable keyboard and
will be in a configuration similar to the IBM 3101 terminal’s. Its disk
operating system, developed by Microsoft Inc. of Bellevue, Wash., is
similar to CP/M and will be called IBM Personal Computer DOS. The
system will have from 64 to 256 K of random-access memory and a
600-by-400-line display in black and white. It will also be able to handle
eight colors with a resolution of 400 by 200 picture elements or four colors
with twice that resolution. IBM will market its computer nationally
through Sears and Computerland stores, and is negotiating with J. C.
Penney.

Data General Corp.’s appeal of a court ruling that its computer architec-
ture and operating systems were separate products has resulted in another
ruling that places the software essentially in the public domain. The
decisions came in a suit filed against the Westboro, Mass., computer
maker by Fairchild Camera & Instrument Corp., Mountain View, Calif.,
over its 9440 line of microcomputer products that execute the instruction
set of Data General’'s Nova minicomputer [Electronics, June 23, 1977,
p. 113]. Fairchild charged, along with Digidyne Corp. of San Diego,
Calif., that Data General had hindered its sales by refusing to permit use
of the Nova’s operating system. As a result of the latest ruling— that Data
General’s policies violated U. S. antitrust laws—Fairchild and Digidyne
could receive as much as $300 million in damages, with the exact amount
to be set by a Federal court jury.

The text of a North American standard for broadcast and telephone-line
videotex will be submitted to the Federal Communications Commission
“in the near future,” says Telidon Videotex Systems Inc., the U.S.
subsidiary of Canada’s government-developed system. The proposed stan-
dard has been developed by Canada’s Department of Communications, the
Columbia Broadcasting System, the developers of the French Antiope
system, and American Telephone & Telegraph Co. The Canadians say
that their system will be compatible with it, as will Antiope, with minor
adaptations.

At the Ninth Semiannual Automatic Test Equipment Seminar and Exhib-
it in Boston last week, the Fairchild Test Systems Group of Billerica,
Mass., demonstrated a prototype of a voice-output module for use with the
series 70 model 60 functional and in-circuit test system. The module’s
audible instructions on where to place the system’s probe for guided-fault
routines reduces the diagnostic time by up to 30%, according to the
company, by eliminating the need to refer to displayed instructions.

Federico Faggin, cofounder of Zilog Inc. and more recently vice president
of Exxon Enterprises Inc.’s Computer Systems Group, has left Exxon to
pursue personal interests. Faggin was promoted to the position late last
year, after being chief executive officer of Zilog, in Cupertino, Calif., since
1974, but the day-to-day operation of the company had been in the hands
of Zilog’s current president, Manny Fernandez.
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RELIABILITY
Has To Be Tough.

The proving grounds for pressure transducers are in some of the roughest spots on the globe. Subject them to
hydraulic fluids, saline solutions, chemicals, or hot oils, and Data Instruments transducers still give reliable perfor-
mances. Stress them in heavy machinery, earth pressure sensors, or deep sea equipment, and Data Instruments
transducers keep on working. Unique stainless steel cases isolate

our transducers from corrosive elements and harsh environments to g
ensure the reliability that you count on. A

Remember Data Instruments for the “forgettable” pressure trans-
ducers. .. the tough ones you can install and forget. If you could use
a reliable partner in your job, call us and discuss your application. Or
ask for our new “Pressure Transducer Applications Guide.”

Call today: 617-861-7450. We work best under pressure.
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50-ohm BNC outputs are capable of
driving 10 TTL loads into matched 50
Q lines, providing square waves from
0.1Hz to 10MHz in 9 decade steps,
with LED indication of the decade in
use. And a frequency multiplier switch
(1X, 2X, 5X) enables you to select frac-
tional frequencies in each decade.

Our new 4401 Frequency Stand-
ard sets a new value standard. Giving

you an exceptionally accurate, stable
source for oscilloscope timebase cali-
bration, frequency counter calibra-
tion, laboratory timekeeping and other
high-precision timing applications. ..
s$0 whatever your application, the
Global 4401 Frequency Standard is
precisely on time.
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Significant developments in technology and business

E-beam machines
paired with optics
pare wafer costs

by J. Robert Lineback, Dallas bureau

Electron beams scribe layers
with fine-featured motifs;
photolithography takes care
of less-demanding layers

Even though many semiconductor
houses are counting on direct-writ-
ing electron-beam technology to car-
ry them into the submicrometer era,
most will likely end up working with
the combination of electron-beam
and the photolithography that pre-
vails today. The reason: such double-
teaming affords significant savings
in production costs.

International Business Machines
Corp., for one, has been double-
teaming wafers with the two technol-
ogies ever since it started using a
direct-write-on-wafer electron-beam
machine at its quick-turnaround
facility at East Fishkill, N.Y., in
1974 and plans to stick with it. Tex-
as Instruments Inc., for another,
expects to shift to a combination of
the two later this year for one of its
most advanced products, the SBP-
9989E 16-bit military-grade inte-
grated-injection-logic microproces-
sor, used internally in the Dallas
firm’s equipment group.

Picking patterns. Both companies
discussed the combination late last
month at the 16th Symposium of
Electron, Ion, and Photon Beam
Technology in Dallas. Crucial to the
mix is determining which integrated-
circuit patterns should be directly
written by electron-beam and which
should be put down with optical
masks, notes G.L. “Gil” Varnell,
manager of lithography for Ti's
Semiconductor Research and Devel-
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opment Laboratory in Dallas and
chairman of the symposium.

Actually, T1 did not mix the two
technologies for its initial production
run on the SBP-9989E. “We just
went with 100% direct-write elec-
tron-beam because it was easier to
get into quick production, since we
had the system ready to go. We also
wanted to develop an entire E-beam
process first so that we would have
the option to go back and do any
levels with it,” Varnell explains.

TI maintains that its 16-bit mili-
tary microprocessor is the first pro-
duction 1c fully fabricated by
direct-writing techniques. But the
distinction will become history rea-
sonably soon. To pare production

Good mixer. Richard D. Moore, manager for
electron-beam systems development at
IBM's General Technology division, sees
several more years ahead for combined elec-
tron-beam and optical wafer fabrication.

costs, Varnell reports that the com-
pany will change the processing of
the 16-bit part within the next six
months or thereabouts to use optics
for certain levels.

TI, he says, is working on resists
and etching processes that will be
compatible with both technologies.
*“Also, once you have chip-by-chip
alignment and automatic distribu-
tion control, then you've done the
tricky part of combining the two,”
he adds. The change will not force
any trade off in pattern-feature size
to win the cost advantage. In fact,
the firm plans to shrink the mini-
mum line width—currently 1.25
um—to the 1-um level next year and
will do it with the combined tech-
nique.

Still mixing. 1BM unveiled its
third-generation, EL-3 system at the
symposium, a fast-stepping machine
that can write lines as fine as 1 um
on as many as 20 wafers an hour.
Although BM now has an EL-3 at
its quick-turnaround facility and
three older electron-beam machines
as well, the company will hew to the
combined approach for several years
more because of its cost advantages,
says Richard D. Moore, manager of
electron-beam system development
at East Fishkill.

“Let’s say that you have a I-
micron product,” Moore suggests.
“It may take 15 masking levels to
make the product, and it may have
only five levels that actually use 1-
micron features. The rest may have
much coarser edges. So even with
1-micron products you can get by
with more than half of the levels
written by optical techniques.”

“I think as you go beyond the

1-micron level,” he continues, “‘a
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higher percentage of the levels will
be done with direct-write E-beam. In
the immediate future, we are looking
at about 30% to 40% of the patterns
being scribed with E-beams and the
rest being done optically.”

Production

Fast E-beam machine
writes 0.5-um lines

For the moment, executives at com-
panies whose bread-and-butter busi-
ness is production lithography equip-
ment for integrated-circuit makers
needn’t stock up on worry beads.
Hewlett-Packard’s new electron-
beam machine, which can write pat-
terns with sub-micrometer line
widths at speeds fast enough for pro-
duction, won’t explode into the mar-
ket for a long time to come, if ever.

But if and when it does, it will
make possible a quantum step ahead
in complexities for 1Cs compared to
what can be done with commercially
available equipment. Using a modi-
fied raster scan, the new instrument
[Electronics, June 2, p. 33] from the
Palo Alto, Calif., company obtains
registration accuracies between 0.1
and 0.2 um, all the while controlling
the 600-nanoampere writing beam at
data rates up to 300 megahertz.

That works out to a throughput
fast enough to process five wafers an
hour containing chips that could
have as many as 1,350,000 transis-
tors each. Optical aligners cannot
work on geometries this fine, nor can
they match the throughput in func-
tions per hour, HP maintains.

For the modified raster scan, HP
uses a mechanical X-Y table to shift
from one 5-by-5-millimeter field to
the next. Each field is split up into
blocks, each consisting of 128 by 128
picture elements exposed by raster
scan. The size of the pixel is deter-
mined by the pattern-grid spacing,
but in half-micrometer geometry, up
to 10® pixels may be placed in one
field of view.

The machine can be used for the
production of 10-up reticle masks,
which need about 10'° bits of pattern
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memory, as well as for scribing lines
on wafers. Since the time needed to
load the memory is long, compared
to the exposure time for one field of
view, HP turned to data-compression
techniques to fit in all the data for a
reticle mask without increasing the
memory size.

Much memory. The major compo-
nents of the electron-beam system
consist of an electron column, a tar-
get area with a semiautomatic cas-
sette-loading system and the X-Y
stage, a computer control system,
and a special-purpose beam drive.
The main system computer is an HP
1000, but the pattern memory is con-
trolled by a much faster special com-
puter called HAL. Based on emitter-
coupled logic, it draws upon 20
megabytes of random-access memo-
ry in the system pattern memory.

In the electron beam column
itself, both quadrupole and octopole
deflectors are used. Beyond the first
beam-focusing lens is a stigmating
system that corrects beam astigma-
tism electronically, since the toler-
ances required are beyond the mach-
ining tolerances of the column.

Below the astigmatic system is the
crucial beam blanker stage, which

Fast and fine. Hewlett-Packard’s prototype
electron-beam machine can scribe five
wafers an hour with lines for chips having
over a million transistors.

intensity-modulates the beam during
the raster scan. To do so, the beam is
focused within a few micrometers of
a metallic knife edge. When a small
potential is applied to the blanker,
the beam is deflected a few microm-
eters into the metallic edge. Because
of the small deflection required, only
3 volts is required to provide the
necessary blanking.

Following the final lens is the
deflector system, in which a quadru-
pole deflector is used to raster-scan
the beam over a 128-by-128-pixel
area. A second deflector, an octo-
pole, is used to position the beam at
the center of the 128-pixel-squared
subfield.

The system also has a novel way of
coping with a major obstacle for
electron-beam systems, the proximi-
ty effect. It results in unwanted
exposure of the resist because of
electron scattering in the resist layer
and from the substrate underneath.

Previous electron-beam systems
have tried to correct for the effect by
preprocessing the input data and
modifying the dose at exposure time.
HP chooses instead to use chemical
techniques that involve special pro-
cessing of multilayer resists as well
as a small beam.

HP described the new machine in
four papers presented at the 16th
Symposium on Electron, Ion, and
Photon Beam Technology. The con-
ference was held late last month in
Dallas. -Martin Marshall

Military

Academics fret over
VHSIC controls

A twinge of anxiety about academic
freedoms is coursing through the
universities participating in the De-
fense Department’s Very High-
Speed Integrated Circuit (VHSIC)
program. DOD has expressed a
preference that foreign nationals
not work on the program and insists
it be notified when they do. Aca-
demic leaders say the restrictions
could be unfair both to students and
schools.
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Larry W. Sumney, the Defense
Department VHSIC project director,
admits there is concern in academe
about the restrictions. But at the
Institute of Electrical and Electron-
ics Engineers’ Fourth Biennial Uni-
versity/Government/Industry Mi-
croelectronics Symposium held late
in May at Mississippi State Univer-
sity, Starkville, Miss., Sumney in-
sisted the concern “has been blown
out of proportion.”

His office, he explained, makes a
distinction between basic research
and specific technologies for VHSIC
in applying the restrictions man-
dated by Congress in the Interna-
tional Traffic in Arms Regulations
(ITAR).

Under control. Aimed at control-
ling the flow of export technology to
all foreign countries except Canada,
the technical data governed by ITAR
does not include information related
to materials properties, physical and
chemical reactions, fundamental
physical limitations, stress analysis,
device physics, and similar results of
basic research, he pointed out.

But information not generally
made public—control parameters of
processes, temperature and gas-flow
profiles, and the like—is controlled;
it cannot be freely published or
transmitted to foreign nationals. Po-
tential conflicts in the gray area
between basic science and technolog-
ical process data, he says, will be
reviewed case by case.

In phase. Meanwhile, Sumney’s
office has geared up for the first
annual VHSIC contractors’ meeting,
scheduled for mid-June in Washing-
ton, D. C. All the Phase 3 contracts,
which focus on support technologies
rather than the development of actu-
al devices and brassboards (as do the
Phase 1 contracts and the Phase 2
work that will follow) come up for
renewal this summer. The upcoming
meeting will review the half-dozen
contracts awarded last month as well
[Electronics, May 19, p. 40].

Large companies dominate the
Phase 3 lineup of 50 contracts worth
$30.6 million, but there are six uni-
versities and two university-affiliated
research institutes involved as well.
Sumney indicates that “for the most

Electronics /June 16, 1981

Assessing the impact of VHSIC on industry

The Defense Department’s very high-speed integrated-circuit (VHSIC) pro-
gram will accelerate technological advances in military electronics by two to
three years, reports a nine-month study by the Analytic Science Corp.,
Arlington, Va. The study, which involved 11 firms, 17 individuals, 2 industry
associations, and 6 outside experts, forecasts the likelihood of much less
impact on nonmilitary electronics by the program ‘‘because it does not
generate large transfers of resources from other markets to the military
market, nor are the probabilities high that it will generate independent
process, product or organizational outputs likely to have a major effect on
other markets.”

David H. Moore, an ASC economist and coauthor of the report, says
merchant semiconductor houses, where commercial research is already
under way on many of the VHSIC goals to shrink integrated-circuit feature
sizes and develop new processing technologies, generally expect little
impact. But that is not to say that the program is being viewed as missing its
mark, says Moore. He notes that VHSIC is aimed at only the military segment
and is not intended to be industrial policy or to aid firms competing with
foreign manufacturers.

“The general consensus is at VHSIC will indeed accelerate military elec-
tronics development—such as advanced integrated circuits, software and
systems—so that it will be on the same level or even ahead of the commer-
cial segment of the industry,” Moore states. Only if VHSIC were to come up
with a revolutionary design in architecture, software, or testing would it bring
about a significant change in the pace of commercial innovation, he adds.
And he concludes, *‘the limited industry impact of VHSIC will also result in the
program’s success.”” ASC released results of its report at the Institute of
Electrical and Electronics Engineers’ University /Government/Industry Micro-
electronics Symposium held at Mississippi State University, Starkville, Miss.,

last month.

-J. Robert Lineback

part, we've decided to go ahead with
all of the existing contracts.” He
states that an additional 15 or so
unsolicited proposals are currently

under review but that at present no
decision can be made on them “until
we have straightened out congressio-
nal funding.”  -J. Robert Lineback

Photovoltaics

Laser pulses create junctions
in silicon-ribbon solar cells

Zapping silicon substrates with
pulsed beams from an ultraviolet
laser may light the way to low-cost
solar cells. Researchers at the Mas-
sachusetts Institute of Technology’s
Lincoln Laboratory have proved out
the basic technique, which creates pn
junctions in a single pass instead of
the two or more steps needed for
conventional doping processes.
What’s more, the technique seems
admirably suited to continuous pro-
cessing of silicon ribbons or sheets,
themselves potential low-cost sub-
strates for solar cells. The prospects
are so promising that already the

technique has evoked industrial in-
terest, even though it must undergo
the pangs of development before
anyone could put it into production.

At the Lexington, Mass., labora-
tory, boron-doped solar cells measur-
ing 0.5 by 1.0 centimeter have been
fabricated using a pulsed argon fluo-
ride excimer (excited dimer) laser.
In such a laser, each gas molecule
has two atoms, only one of which is
in a higher-energy state.

The experimental cells show effi-
ciencies of up to 10.3% without an
antireflective coating, reports Thom-
as F. Deutsch, a member of the Lin-
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Light touch. Photovoltaic pn junctions form in silicon ribbons when they are irradiated inside
a gas-filled chamber by laser pulses. The one-step process comes from MIT.

the focused laser beam on the sub-
strate. He projects that, for contin-
uous doping, a 100-watt argon fluo-
ride laser operating at a pulse-repeti-
tion rate of about 150 hertz would be
able to process a 7.5-cm-wide sheet
of silicon at about 20 cm per minute
(see figure). As part of the process,
Deutsch adds, individual cells could
be delineated by periodically inter-
rupting the laser beams.

One drawback for production-
scale use of the technique is the cost
of the laser source itself, Deutsch
admits. A 100-watt argon fluoride
laser today remains a research tool,
since it costs several hundred thou-
sand dollars—about the same as
commercially available ion-implan-
tation systems cost. Lower-cost pro-
duction versions of high-power lasers
would make the process more
attractive. Deutsch adds that other
costs—notably for the energy to
operate the excimer laser and for the
doping gas—will be negligible com-
pared to the overall cost of solar cell
fabrication. -Linda Lowe

coln Lab team. He estimates that
such a coating would boost the effi-
ciency to a more respectable 13% or
thereabouts.

Doing the one-step. The processing
concept is straightforward. Light
pulses at a 193-nanometer wave-
length from the excimer laser are
focused on a substrate inside an irra-
diation chamber filled with boron
trichloride gas, breaking the molecu-
lar bonds of the gas and freeing
dopant atoms. At the same time, the
laser beam melts the substrate sur-
face locally and the free atoms dif-
fuse into it, forming a pn junction
between 0.3 and 0.4 micrometer
below the surface.

Because the silicon absorbs the
ultraviolet light only to a depth of
some 100 angstroms and because the
pulse duration is only 7 nanoseconds,
melting takes place only to a depth
of about 1 um, explains Deutsch.
Thus there is no need to encapsulate
the rear surface of the substrate to
protect it against unwanted diffu-
sion, a processing step needed for
conventional diffusion methods. And
because the process is one of diffu-
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sion rather than ion implantation,
there is no crystal-lattice damage
that would necessitate a thermal
annealing step.

Getting to the floor. At least one
solar-cell maker is getting ready to
pursue the initial work done at Lin-
coln Lab. “There’s a big gap
between the laboratory and the pro-
duction floor, but if this approach
can make the leap, it will be a beau-
tiful technology — probably even bet-
ter than ion implantation,” asserts
K. V. Ravi, general manager of pro-
duction and development at Mobil-
Tyco Solar Energy Corp. His Wal-
tham, Mass., firm, whose work on
silicon-ribbon technology is part of
the Department of Energy’s Low-
Cost Solar Array (LSA) project
[Electronics, July 19, 1979, p. 108]
plans to devote “substantial research
and development money” for in-
house exploration of the technique.

Lincoln Lab’s Deutsch believes
the technique can easily scale up to
large production operations by shift-
ing to a more powerful laser that
permits very fast pulse-repetition
rates and by increasing the area of

Software

DEC promotes
cable TV packages

Digital Equipment Corp. has regis-
tered the messages from the media
and, having done so, has positioned
itself to become a major supplier of
distributed processing systems to the
booming cable-television industry.
The Maynard, Mass., minicom-
puter pioneer decided to tune in to
CATV last year, when it began to see
saturation in the slow-growing news-
paper business, an important vertical
market segment for DEC. The deci-
sion followed a nine-month study
aimed at finding a fast-growing
medium where it could exploit its
newspaper-management expertise.
CATV, the firm is convinced, will in
the future provide newspaper and
other information services as well as
entertainment and, what’s more,
appears to be ripe for computeriza-
tion. “Cable management has fo-
cused on the outside, and now it
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The little SystemChip for all the other stuff.
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73% of the gates available left for your garbage logic.

Our small gate array chips let you
compress all the miscellaneous logic
garbage of your new system onto one
circuit. We've got more than two dozen
tried and true CMOS chips in our
repertoire that give you high reliability,
attractive pricing and your choice of
packaging. And our in-house CAD gives
you fast turnaround (how's five weeks
sound?).

So if you've got the big system functions
handled already with standard parts, you
can leapfrog your competition with gate
arrays as small as 50 gates or as big as
2240 or more. Put us to work. Send us
your logic diagram for a quick confidential
quote. We'll be happy to help you take
out the garbage.
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must look inside,” says Joseph W.
Ford, the company’s graphic arts
product line manager.

Software first. DEC is not coming
out with any hardware as it begins
its CATV thrust, but it has made a
strong start on the software. At the
National Cable-Television Associa-
tion’s annual convention held in Los
Angeles late last month, where
14,000 cable operators and their
equipment suppliers showed up, DEC
announced that it will market soft-
ware packages developed for cable-
TV operators by Business Controls
Corp. (Bcc) of Elmwood Park,
N.J., and Applied Data Research
Inc., (ADR) of Princeton, N. J.

BCC’s new package, CABS-1, is an
$85,000 turnkey Cobol system that
offers as an option a Cobol program
generator for cable-TvV operators
who need to customize the basic soft-
ware. Fees for ADR’s Basic-language
package, Cadre, start at $150,000
and can go as high as $500,000. The
software from both firms utilizes
interactive file handling to manage
such tasks as work-order processing
and complaint calls. Program seg-

[N

a
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-

ments for billing and accounts
receivable are designed to handle
complicated charges for customers
who subscribe to the many different
services offered.

DEC itself has not yet written any
software for the cable-Tv industry,
but Ford says that some of the firm’s
newspaper subscription packages
could be adapted to the cable envi-
ronment. Along with in-house devel-
opments, packages from independent
software houses other than BCC and
ADR are possible, Ford adds. DEC
has also started talks with multisys-
tem cable operators.

Ford hopes the preliminary con-
versations will lead to a multiyear
project that will result in software
that will make for ready communi-
cations between cable-Tv operators,
large and small. As an executive at
one of the big cable networks puts it,
“In trying to run your business and
control the cable environment, you
need tremendous support from the
[data-processing system] manufac-
turer. DEC is the only company that
has moved aggressively into that
area.” -Terry Costlow

Instruments

Tektronix counters Far East competitors
with a new line of low-cost oscilloscopes

Many companies want Washington
to protect them, so they badger Con-
gress and the Administration for
protective barriers like import quo-
tas, higher tariffs, and Orderly Mar-
keting Agreements. But for Tektron-
ix Inc., the defense against market
raids by instrument makers from the
Far East has becn marshaled at Bea-
verton, Ore., the company’s head-
quarters. Convinced that oscillo-
scope makers from the Far East will
threaten the high-end markets where
Tektronix dominates once they gain
a beachhead in the United States
with low-cost hardware, Tektronix
has started to lay down its own inter-
diction barrage.

This month, the company "will
introduce its 2200 series of 60-mega-
hertz scopes, with price tags starting
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at $1,100 for the 2213, which has a
single time base with a delay-time
accuracy of within 3%. The 2215,
with a dual time base and twice the
delay-time accuracy, seclls for
$1,400.

The introduction of the two comes
a mere month after that of the 100-
MHz 2300 series, the first shot Tek-
tronix fired at foreign low-end com-
petition [Electronics, May 5, p. 42].
Along with low-cost hardware, the
firm will take a new marketing tack
this fall to make it a tougher com-
petitor in low-end markets like tele-
vision and small-business computer
servicing.

The new scopes will make a good
part of Tektronix’ current low-end
products obsolete, forcing the com-
pany to drop five models (the T922,

T922A, T935, 422, and 455), a pain-
ful procedure. But, explains John
Gragg, product marketing manager
for the firm’s Instruments division,
the move had to come. He notes that
the latest scopes will serve the same
world market as the older T921,
which was dropped by the company
last November.

“It’s natural for companies such
as Matsushita and Trio-Kenwood
[whose scopes are sold in the U.S.
under the B&K Precision label] to
move in and then up. They already
have the high-volume, mass-market
experience, and if we don’t compete,
we’ll be in a weak position to hold
onto the high end,” he observes.

Single board. “Designing a 60-
MHz scope that can be sold for just
over $1,000 was one of the toughest
jobs we’ve ever done,” says the divi-
sion’s engineering manager, Gary
Neher. The 13.5-pound instrument’s
circuitry is packed onto a single
11.5-by-17.3-inch board.

To hold down parts costs, Neher
built the scope around Tektronix’
most widely used 8-by-10-centimeter
cathode-ray tube. With the excep-
tion of six custom hybrid integrated
circuits, all the parts on the board
are standard, mostly small- and
medium-scale 1Cs. That, along with
the nearly empty chassis interior
that results from the one-board
design, will make the scope easy to
service, Tektronix asserts. Even
more important, the design makes it
cheap to manufacture.

The 2200 series models will be
among the first produced at the com-
pany’s new Vancouver, Wash., facil-
ity. The assembly will be almost
entirely automated.

Added outlets. Tektronix plans to
pare sales costs as well. About 85%
of 2200 series will be Tektronix’ tra-
ditional industrial and government
customers the first year, Gragg fig-
ures. But he also plans to widely
penetrate the more disperse market
of service operations and will adopt a
new marketing approach this fall to
do so.

“Based on the results of a blind
study conducted last summer,”
Gragg explains, “we believe we can
reach a broad range of potential cus-
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tomers through direct orders.” The
study showed that less than 30% of
the people contacted actually needed
face-to-face contact with a salesman.
About 46% of the respondents indi-
cated that they could make a deci-
sion to buy based only on literature
and ordering information. Another
9% replied that they could decide
after only telephone contact.

These approaches to customers,
Gragg notes, will cut sales overhead
and thus help keep the cost of the
new units low. -Richard W. Comerford

Consumer

Video peripherals
buoy set sales

In a land where 83.5 million color-
television sets already glow in 76.3
million households, a surge in set
sales would seem well-nigh impossi-
ble. Yet set makers active in the
U. S. market say a surge is in sight
this year. They now expect to sell 11
million units; which would make
1981 the best color Tv year ever.
Replacement sales, obviously,
count heavily in a saturated market.
But as they sized up the merchandise
at the early-June Consumer Elec-
tronics Show in Chicago’s massive
McCormick Place, set makers dis-

covered to their delight that what
amounts to a new market for them
has started to emerge. Instead of just
color sets, they now can count on a
range of video peripherals—video
cassette recorders, video disk play-
ers, monitors for home computers,
video games, and projection TV—to
keep the market growing. As a
result, modular Tv, the video analog
of component audio high-fidelity
equipment, is on the rise. What’s
more,” a market for home satellite
receivers has started to take shape
among people who cannot get regu-
lar TV service.

Projections. Even more impressive
than the expected 10% rise for color
sets is the one projected for video
cassette recorders. They will bound
up better than 60% to reach
1,316,000 units this year, in the view
of Zenith Radio Corp., Glenview,
Ill., a major U. S. marketer of them.

Sales of VCRs, in fact, have out-
paced even the most optimistic pre-
dictions of a few years ago. And
there is no sign that that will taper
off. Portable VCRs figure to keep the
market heading upward in the short
term; after them it will be the turn of
video cameras with VCRs incorpo-
rated. Three Japanese setmakers—
Hitachi Ltd., Matsushita Electric
Industrial Co., and Sony Corp.—
have already demonstrated them
[Electronics, Feb. 24, p. 80].

Roll ’em. Micro video cameras with built-in VCRs seem sure to supplant 8-mm home movie
equipment. Matsushita's entry records for two hours.

Norld Radio History!
LV M KA TEROT .

The prospects for projection TV
are glowing, too. Sales will more
than double this year to reach some-
thing like 100,000 units, figures
Henry Kloss, a U. S. pioneer in pro-
jection Tv. There will be another
bound, to perhaps 140,000 units, in
1981, he thinks.

Kloss, who launched the consumer
market for projection TV in 1967
when he formed Advent Corp.,
Cambridge, Mass. to produce and
sell the new hardware, now heads
Kloss Video Corp., also in Cam-
bridge. KVC turned up at the show
with a $2,495 wide-screen projection
monitor. Since there is a tuner built
into every video cassette recorder,
Kloss explains, VCR owners can plug
in the monitor and save some $600
to $1,500.

That projects Kloss into modular
TV, where tuner, monitor, and sound
are split up much as they are in hi-fi
audio, bringing to video the same
add-on capability that exists in
audio. Kloss is not the first, though,
to exploit the concept. At the show,
Japan’s Sony Corp. showed its Pro-
feel component-Tv hardware for the
first time in the U.S. The line
includes a separate monitor, tuner,
and speaker system. Anticipating the
advent of stereo sound on TV, there
are two audio amplifiers in the moni-
tor unit. Sony reports that a full 25%
of its sales in Japan comes from Pro-
feel hardware (there is a choice of
either 25-inch or 19-in. Trinitron
monitors, with multiple video and
audio inputs and output). Sales in
the U. S. will start this fall; Sony has
yet to set prices.

Looking up. The ultimate in mod-
ular TV at the moment, though, is a
parabolic dish antenna for pirate
reception of unscrambled satellite-
transmission feeds to cable-Tv oper-
ators. Fourteen such dishes from 10
to 16 feet in diameter were lined up
outside the Chicago exhibit hall.
There are “more than 10,000 in the
U.S.” says Larry W. James, direc-
tor of marketing for SatFinder Sys-
tems, a Tulsa, Okla., earth-station
manufacturer.

The owners, he explains are “ev-
eryone from dirt farmers to million-
aires,” especially people who cannot
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New Sorensen Programmer:

Compatible

With 488 Bus.

Under Warranty
For 5_ Sld Years.

PARALLEL
POLL 24

® 94 '
$840
488-DAP

SPECS (EITHER CHANNEL):

Input Voltage: +10% from a nominal 100, 120, 220, or
240V ac

Input Frequency: 49-440 Hz

Current: 5A@ W7V ac

Output Voltage: O-9.99V dc (in 10 mV increments)
O-0999V dc (in 1mV increments)

Current: 15 mA Source 1.5 mA Sink

PARD: (Combined ripple, noise and drift, dc to 1mHz):

20 mVms

Temperature Coefficient: 100 PPM/°C

Accuracy: (At 25°C after calibration) £1LSD
Programming Time: .6ms (minimum, Controller processing
fime must be added)

Digital Intertace: IEEE-488/1978 (GPIB)

Digital Input/Output: TTL level, source/sink capability per
IEEE-488,/1978. Inputs Schmitt trigger buffered, outputs open
collector devices.

Data Format: ASCI, 4 consecutive BCD data bytes: MSD,
25D, LSD, O/4.The last digit is used to set an auxiliary bit
when required.

FEATURES:

Two Independent Channels

ASCI Data Format (BCD)

Qutput Voltage O-9.99V or O-O.999V dc

Flag Circuit Monitors Power Supply Output

+ 0.5 LSD Digital-to-Analog Conversion Accuracy
Able to be Used With Most GPIB Controllers

Five Year Warranty
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SORENSEN
488-DAP

If you're looking for the ideal programmer for controlling pro-
grammable power supplies, look to the Sorensen 488-DAP.
It's a two channel digital-to-analog converter that interfaces
with the IEEE-488 General Purpose Interface Bus and controls
in both voltage and current modes. it programs to 3-digit
resolution and incorporates a fiag circuit to sense if power
supply output is not as programmed. But most important:
when you install the 488-DAP, you can forget about it. It's
uncer warranty for five years, because Sorensen knows the
488-DAP will last. Call 603/668-4500, TWX 710-220-1339 to
order. From Sorensen, the Source.

SORENSEN

Company

676 Island Pond Road
Manchester, NH O3103
TWX: 710-220-1339

[A Raytheon Compnny)
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get regular broadcasts or a commer-
cial cable feed. Since they are picked
off the air, there is no charge for the
programs —first-run movies, live
sports events, and even Russian Tv.
But to get them, it is necessary to
spend some $10,000 for the dish and
the associated electronics for 3.7-to-
4.2-gigahertz reception. (See related
story, p. 100). -Gil Bassak

Packaging

Copper plus Invar
suits chip-carriers

Leadless chip-carriers hold high
promise as a way to mount very
large-scale integrated circuits on
printed-circuit boards. But they pre-
sent a problem. The ceramic of the
carrier has a lower coefficient of
thcrmal expansion than commonly
uscd pc substrate materials, and as
the boards heat up and cool down,
the differing expansions tend to frac-
turc the solder joints between carrier
and board, especially on big boards.
An obvious solution is a substrate
sandwich having an expansion coef-
ficient that matches that of the chip-
carrier ceramic. The latest such
sandwich comes from Texas Instru-
ments Inc.’s Metallurgical Materials
division in Attleboro, Mass. It has a
core of Invar, a low-expansion alloy
based on nickel, clad on both sides

CIRCUIT PATTERN

INSULATION \\‘

/ \

=

e a

with copper (see figure). The ther-
mal expansion coefficient is 6% 10
inch/inch per °c, which just about
matches that of alumina and thus
makes a pc-board material suitable
for large arrays of chip-carriers.

First out. TI has started supplying
samples of its sandwich material,
making it the first actually available
on the market. However, the compa-
ny faces competition from the pck
Technology division of Kollmorgen
Corp., Melville, N. Y., which has a
metal-backed Multiwire board under
development [Electronics, Feb. 10,
p- 44]. Also, in Denver, Bell Labora-
tories is investigating metal-backed
boards [Electronics, Jan. 13, p. 48].

Tl can fabricate the new sub-
strates, which are produced by roll
bonding, anywhere from 4 to 100
mils thick, in sheets as wide as 24 in.,
with no practical limitation on
length. The most-used thicknesses
will run between 25 and 50 mils, the
firm expects.

Worth it. As for cost, TI has not
set firm prices but admits that the
metal substrate material will cost
twice as much as glass-epoxy or
more. However, the premium should
not seem prohibitive to designers of
densely packed chip-carrier arrays
when the dimensional stability and
high heat dissipation of the new sub-
strate are essential.

To turn the substrates into fin-
ished boards, users can coat them
with an insulating layer of epoxy,

/ CHIP-CARRIER

COPPER-CLAD INVAR SUBSTRATE '/

Well mated. Copper-clad Invar substrates match the thermal expansion of alumina so well
that dense arrays of ceramic leadless chip-carriers can be mounted on large pc boards.

46

bond on a flexible circuit, or bond on
a thin sheet of epoxy-glass. The insu-
lation layer also serves as a medium
for printed wiring. Ground planes,
obviously, are already there. The
material can be drilled, punched, or
bent. ~Jerry Lyman

Electro-optics

Pyroelectric array
images by night

Manufacturers of thermal imaging
equipment for the armed forces, with
good reason, traditionally have striv-
en for high performance more than
anything else. For their martial cus-
tomers, the ability to “see” farther
and sharper in the dark than the
enemy overrides considerations of
costs.

As a result, what might be a sig-
nificant market has been left largely
untapped. In the view of Shigesato
Iwasa, supervisor of the charge-cou-
pled-device laboratory at the Elec-
tro-Optics Center of Honeywell Inc.
in Lexington, Mass., a sizable base
of potential applications has been
ignored, “the ones in which perform-
ance requirements are modest but
low cost and reliability are essen-
tial.” Not surprising, Iwasa’s group
has been working on a pyroelectric
infrared imager that would be suit-
able for such applications.

“We have demonstrated the na-
tion’s first experimental pyroelectric
imager in a 10-by-32-element mosa-
ic,” he maintains. The all-solid-state
device pairs a lithium tantalate
pyroelectric sensor array and a sili-
con CCD multiplexer that takes par-
allel picture elements and converts
them into a serial video data stream.
The two are bonded together with
indium bump interconnects for mini-
mum heat loss and mounted under a
window in a 40-pin dual in-line
ceramic package (see photo, p. 48).
This makes for a rugged assembly,
immune to microphonics.

Unlike the mechanically delicate
mercury cadmium telluride detec-
tors used for high-performance mili-
tary infrared imagers, which need
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THE ELECTROHOME

GET IT WITH THE FULL LINE OF ELECTROHOME
VIDEO DISPLAY

Circle 47 on reader service card

When you choose Electrohome

® video displays, you're in good
company. All over the world,
experts in many fields including
data, graphics, broadcast, medical
education and industry, demand
the proven dependability of
Electrohome. They count on the
Electrohome difference.

Electrohome offers a broad

selection of competitively-priced
video displays. Attractive, durable,
color and monochrome products
are available in screen sizes

from 5 inches to 6 feet. Breadth
of line.. it's an impaortant part
cf the Elecirohome difference.

At Electrtohome, we realize that
everyone's needs aren't standard,
so we will buiid video display
units to meet your special require-
ments. Custom flexibility...that's
part of the Electrohome difference

Don't settle for second best—
get the Electrohome difference.
For compiete information on
video displays with the difference,
contact us

ELECTROHOME

809 Wellington St. N., Kitchener, Ontario, Canada N2G 4]6. Teiephone {S19) 744-7111. Telex 069-55449



I¥s simple.

If we can’t save you
money on resistors,
then we don’t deserve
your business.
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CERAMINC ENCASED WIREWOUND  2W-50W
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SENSORS/RTD'S/ THERMISTORS

Commercialgrade, MiL-grade, and
Hi-Rel resistors, from .001.02 to
10,000 Meg, accuracies to £.005%, 2PPM

1 week ‘SWIFT service available !
Write or phone for free 28 page catalog.

RCD Components Inc.
330 Bedford St.,, Manchester, N.H. 03101
Tel (603 ) 669-0054 Tix 943512
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The fastest growing
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cryogenic cooling, Iwasa’s pyro im-
ager operates at ambient tempera-
ture. Another plus: the response is
panchromatic—flat over the spec-
trum of wavelengths from 1 to 40
micrometers—so little amplitude
compensation is needed over the
infrared band. The field of view is
wide-angle (imager makers thus
would call it a “staring” sensor), so
that no scanning mirrors and drive
motors for them need be incorpo-
rated in cameras built around the
imager. As a result, cameras are
lightweight and reliable, as well as
relatively inexpensive.

Above all, Iwasa figures that if
funds are made available, commer-
cial versions of a working camera
could come by 1983. Such a device
would sell for something like a cou-
ple of thousand dollars, a far cry
from the tens or even hundreds of
thousands of dollars that cooled mer-
cury-cadmium-telluride detec-
tors/cameras cost.

On the lookout. Iwasa reports that
thermal imaging of people at 20
meters and cars at 200 m with the
experimental device showed good
minimum resolvable temperature
differences that, as expected, depend
on what is being looked at. Specific
numbers cannot be quoted because

In the window. A pyroelectric array bonded
to a charge-coupled-device multiplexer
promises to lower costs of infrared imagers
enough to open new kinds of applications.

of potential security classification,
but sharp definition is possible and
human figures are clearly resolved.

Perimeter security systems is a
possible class of commercial and mil-
itary applications. “What is
needed,” Iwasa says, “is a surveil-
lance sensor that produces good
infrared imagery on a TV monitor of
objects within, say, 200 yards. And it
is absolutely essential that the reli-
ability of the camera be high.”

Still another class of applications
might be in “smart” munitions.
Here, the sensor would be the “eye”
that guides the munition in the last
hundred meters or so before impact.
Cost becomes a factor in this case
since munitions are expendable and
used in quantity. -Harvey Hindin

resistor manufacturer
in the country.

48 Circle 48 on reader service card

News briefs

Motorola’s Stein goes to Arrow

named to replace Stein.

Ending a lengthy search, Arrow Electronics Inc., Greenwich, Conn., has
named Alfred J. Stein, 48, as its president and chief executive officer. Stein
has been a vice president and assistant general manager for Motorola Inc.’s
Semiconductor Group in Phoenix, Ariz. He succeeds the late B. Duke Glenn
Jr., who died along with 12 other Arrow executives in a fire at the Stoufier’s
Inn in White Plains, N. Y., on Dec. 4, 1980. Motorola says no one has been

IBM will support plug-compatible mainframes

international Business Machines Corp. has issued a directive to its field
service organization that tells it to support plug-compatible mainframe equip-
ment. The company will offer System Installation Productivity Options
(SIPOs) and Program Update Tapes (PUTs) to IBM-licensed software cus-
tomers, regardless of whether that customer is using IBM or plug-compatible
hardware. The SIPOs aid in the installation and service of current operating
systems and associated program products, and the PUTs are used for
periodic updating of software. IBM's previous refusal to make SIPOs and
PUTs available has caused a number of companies to file a complaint with
the Commission of European Communities in Brussels. One of the firms,
National Advanced Systems, Santa Clara, Calif., has dropped its participa-
tion in the complaint as a result of this directive,
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National creates the bubble memory

system nobody else could.

The industry’s biggest news in bubble

memory is its smallest subsystem, the

1/4Mbit BLX-9252. It's an ultra small,

low power module that is positioned to
be the industry standard.

The BLX-9252 is a member of National's
new line of BLX (board level expansion)
modules.

As a low power (under 5 watts operat-
ing) expansion module, it plugs directly into
any BLX bus compatible host board fo acd
32K bytes of non-volatile fast access storage
capacity (under 7ms typical).

As a low cost (under S1000* in volume),

ultra dense bubble memory subsystem,
it's the new cost-effective standard for the
industry.

1/4Mbitin eleven square inches. Built
onto a 2.8" x 3.7" BLX module, the

BLX-9252's 32K bytes can be configured into
either 64 byte pages or 256 byte sectors.

The BLX-9252 is designed for use
on any of National’s BLX bus compatible
boards, such as the BLC-86 12B,

BLC-80 11A/12A/14A and BLC-80 116.

But for non-BLX bus compatible systems
its signals are duplicated into a standard 50-
pin PC card edge connector. This offers max-
imum on-board performance and frees the
host's bus traffic for other resources.

The subsystem’s subsystems. The
BLX-9252 incorporates an NBM2256 bubble
memoty, timed and driven by the NBC82851
bubble memory controller.

The system software communicates with
the BLX-9252 across the BLX interface with
/0 read ‘write commands to the controller’s
eight user accessable registers.

Additionally, data transfer can take place

in polled or interrupt driven modes. Alternately,
the BLX-9252 can act as a channel to a DMA
controller on the host board.

Reliable error detection and correction.
Its data reliability is reinforced with a 12 bit
Fire Code that will detect up to three random
errors or an error burst up to 12 bits in length.

Inturn, it will correct any error burst up to
three bits in length.

The bottom line however, is that the
BLX-9252 is the most dense and cost-
effective bubble memory subsystem available
today.

For data sheets and application notes on
the BLX-9252, check box number 086 on the
National Anthem coupon.

And start saving space, power and
money or: memories from National. 2

‘US prices only



BLX modules create expanding
board level versatility.

National puts the industry’s
broadest line of semiconductors
on modules for Multibus™
board level expansion.

It's the BLX solution— National’s low
cost board level expansion for BLC users that
the competition can’t even begin to match.
And it brings total versatility fo SuperChips™
board system designs. Cost-and space-
saving configurations are now just a matter of
choosing which modules provide the best
approach.

On-board expansion is accomplished by
plugging any of National’s BLX modules
directly into sockets on their BLX-compatible
host boards. Each of the BLC-80/11A,
BLC-86/12B and BLC-80/116 host boards
can accept any two expansion modules.

At present, modules are available fo
expand board level capabilities with speech
synthesis, analog output, fixed or floating
point math, parallel /0, serial /0, bubble
memory and prototyping.

Soon, however, the growing BLX line will
expand to cover National’s entire line of semi-
conductors — the industry’s broadest.

National's established manufacturing

capabilities and technical innovation make
them the logical choice for board level leader-
ship from the chip up—with a full 12-month
warranty.

For example, everyone has boards that
compute and remember. There's no frick to
that. But National has boards that translate
(BLC-8488 Intelligent GPIB Controller), falk
(BLX-281 Speech Synthesis Module) and

Boards). The fact is, rio one else can fouch
themin board technology.

Modules and SuperChips. Because man
cannot live by chips aione.

For more information, just check box
088 on this Anthem’s-coupon. v/

SuperChip is 0 trademnark of Ndtienal Semiconducr Corparaiion
Multibus is o trademark of intel Corporation.

High performance PCM filter gets
digital telecom systems oft hold.

The TP3040 is pin and function
interchangeable with the 2912 and
2912A with significant performance

advantages.

National’s new TP3040 PCM filter is a
lot more than just a pin-for-pin, function-
for-function replacement for the industry
standard 2912.

The TP3040 surpasses both the 2912
and the 2912A filters with low power, noise,
crosstalk and better low frequency rejection.
So it brings new levels of cost-efficiency
and performance to telecom applications.

Plus its unique monolithic design in-
corporates pre- and post-filtering in both the
transmit and receive sides.

The TP3040 offers clear performance
advantages over its pin-compatible coun-
terparts, particularly in terms of power
consumption. The TP3040 uses up to 85%
less power than the competition.

This kind of performance is a direct
result of NSC’s innovative double-poly sil-
icon gate P2CMOS technology. National

brought together the most advanced fabri-
cation fechniques to perfect P2CMOS. It will
allow them to create an entire line of prob-
lem-solving devices for the telecom
marketplace.

The Practical Wizards are already turn-
ing TP3040s out in high volume. So now

telecom design engineers can get their
switching systems off hold with a truly
superior 2912 and 2912A replacement filter
from National Semiconductor.

For complete details on the TP3040,
check box number 089 on this issue’s Na-
tional Archives coupon. 2
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Eight more ways to use a COPS
peripheral that a microcontroller

can count on.

The COP452 time machine frees processors of most time-dependent tasks. With multiple tones, precise duty cycles, event
counting, waveform measurement, “white noise” generation, and A/D-D/A conversions, it produces a wide variety of

well-timed events.

COP452 DTMF TONE GENERATOR

COP452 AS MULTIPLE TONE GENERATOR

COP452 IN TACHOMETER DWELL METER

STEPPING MOTOR
COP452 AS MOTOR CONTROLLER
DELIVERS A NUMBER OF PULSES OF SPECIFIED WIDTH UNDER SOFTWARE CONTROL

COP452 MEASURING PULSE WIDTHS

LOW TIME
COP452 IN PULSE WIDTH MODULATION SYSTEM

50/60Hz
COP452 AS TRIAC CONTROLLER

2 INDEPENDENT
EVENTS

OF UP TO 500KHz
REPETITION RATE

COP452 AS A DUAL EXTERNAL EVENT COUNTER

——> > oA

2
.2

*Any COPS Microcontrotler

COP452 BLOCK DIAGRAM

For additional information on the COP452 check box 087 on this Anthem’s coupon. COPS is o frodamork of Notioral Semiconductor Corporotion



The low cost, easy-to-use development
system for COPS microcontrollers.

It's the COP400-PDS, with a host of
features for microcontroller software
and hardware development.

The COP400-PDS product development
system is the most cost-effective way to edi,
assemble and debug hardware and software
for COPS microcontrollers.

The COP (Confroller Oriented Processor)
family is National’s complefe line of single-
chip microcontrollers. Each contains all the
necessary system fiming, infernal logic, ROM,
RAM and 1/0 to implement dedicated control
functions in a variety of applications.

Disk storage eases the effort. The user

interacts with the COP400 via a front panel
keypad or an optional CRT and printer. Pro-
grams are edited and stored on the COP400's
floppy disk.

Disk storage allows users to perform
edit-assemble-test cycles much easier than
on paper fape systems. And if's the most
convenient means of providing National with
the program data necessary for the mask-
making process.

An important feature of the COP400-PDS
is its debugging capability. It enables users
to single step through a program, breakpoint
to an address, frace program execution and
dump out internal COP400 registers. The

ability to execute these types of commands
significantly reduces development time.

An emulator card attachment aliows the
execution of object code under the system'’s
control. And an additional QUIKLOOK™ test
module provides GO, NO GO inspection festing
of incoming COPS devices.

This is, after all, National’s way of pro-
viding an integrated concept support for their
line of COPS microcontrollers.

For more information on the COP400-PDS
and QUIKLOOK tester check box number 070
on the National Archives coupon. a

COPS and QUIKLOOK are rademarks of the Notional
Semiconductor Corporatian.

STARPLEX Ilis fluent in PASCAL,

PL/M, BASIC, FORTRAN and
ordinary Enghsh

National’s highly interactive, easy to use

development system now supports high

level languages and speeds the overall
development effort.

STARPLEX il is the perfect system for
designers developing systems using high
level languages. It incorporates full compilers
for both PL/M and PASCAL with code genera-
tors for the 8080/8085 and NSC800/Z80.

BASIC and FORTRAN also come standard
on STARPLEX 1.

New features speed development.

The new STARPLEX Il has enhanced features
designed in for high throughput and vast
performance improvements. With its high level
language support and 128K bytes of RAM,
STARPLEX Il offers an increase of perfor-
mance up to three times that of STARPLEX.

The man/machine inferface is greatly
simplified by using menus to access desired
software modules. Plus, a complete on-line
library of the system’s operating commands
and procedures is maintained for insfanta-
neous referencing. And it’s all in plain,
ordinary English.

STARPLEX Il features two Z-80A
processors in a master/slave configuration.
Its operating system and user programs are
segregated fo offer system integrity not offered
in any other development system.

Its slave processor has its own 64K
bytes of RAM dedicated to user programs
while the system incorporates 128K bytes of
total RAM.

With its easy fo use, time saving features,

STARPLEX Il becomes the logical choice

for system developers of all of National's
programmable devices, including processors,
boards, PROMs, PALs and bubble memory.

STARPLEX |l offers support for National's
own BLMX real-time operating systems
and the industry standard CP/M operating
systems.

Also, a spooled printer capability allows
a decrease in development time by allowing
users to print out on-screen information, from
file listing to compiler output.

User definable function keys (16 total)
allow new versatility in both command mode
and application runs on the system.

ISE™ has microprocessor emulation
down cold. With ISE, engineers can now
develop, fest, analyze and debug prototype
software/hardware for 8080, INS8048,
INS8049, INS8050, INS8070 family Ps,
Z7-80, COPS™ microcontrollers, NSC800 and
8085 microprocessors plus National’s
Series/80 board level computers.

ISE’s powerful debugging capability
allows simultaneous software and hardware
debugging of single or multiple processors for
faster, more efficient system integration.

And since the symbol table is available
during emulation, the same symbols are
used in debugging that are used in writing
the program being examined.

STARPLEX's symbolic debugging
capability provides not only the usual break-
point conditions, but also a “coast” command
which allows you to continue executing a
program after the breakpoint combination

has been satisfied.

Also, with ISE’s in-line assembler and
disassembler, programmers can modify object
code and display it in assembly language
without having fo leave the debug and emula-
tion environment. And without editing and
re-assembly of the entire source program, thus
eliminating many tedious manual steps.

National's easy-to-learn ISE software
comes completely integrated into the
STARPLEX Il system, including the unique
Automatic Testing mode called “In File” In-File
implements a predefined sequence of fests
based on user-selected system and emulation
commands. ISE can also record those results
to show exactly how each part of the system
performs during the tests.

STARPLEX Il means a more powerful
STARPLEX. Since STARPLEX |l support
packages are upward compatible with those
of STARPLEX, it's a simple procedure fo
upgrade the original version.

For this purpose, National offers a
special kit consisting of two master/slave CPU
boards, the new keyboard with user definable
keys, and the new STARPLEX Il operating
system.

All STARPLEX peripherals and opfions —
including ISE modules —also remain
compatible with STARPLEX II.

To get the full story on STARPLEX 1l and
its fully developed capabilities, check box 037
on this Anthem'’s coupon. And hear about a
major development in efficiency. a

STARPLEX, STARPLEX Il and ISE ore trodemarks af Nohonat
Semicanductor Carporotion



National conquers space with

Megarad CMOS logic.

Presenting the industry's broadest line

of metal gate CMOS devices capable of

withstanding radiation levels in excess
of 10¢ rads (Si).

Military and aerospace design engineers
have long needed a dependable source of low
power radiation-hardened logic devices. Bipo-
lar components were radiation resistant, but
required current supplies of several milliamps
per gate. And although fraditional CMOS oper-
ated at microamps per gate, they began to
degrade at radiation levels well below 10*
rads (Si).

But the Practical Wizards solved these
problems with a full line of megarad hardened
CMOS logic and memory circuits. In fact, Na-
tional’s intensive two-year research and
development program has resulted in the in-
dustry’s broadest line of metal gate CMOS
products hardened to 10¢rads (Si)*

So they’re ideal for use in satellites and
similarly demanding Mil/Aero applications.

The CMOS megarad line consists of de-
vices ranging in complexity from simple gates
to flip-flops fo RAMs, all available with
883S/RETS™ or 883B/RETS™ processing.

What does rad hard really mean? Na-
tional has insured the radiation tolerance of
their rad hard devices through several
methods.

The radiation-induced oxide charge and
the formation of Si-Si0 inferface states were
minimized by converting from a wet to a dry
oxidation process, with the gate oxide ther-
mally grown in a pure oxygen atmosphere
rather than in steam.

This gate oxidation is processed through
a nitrogen annealling cycle, thus producing
oxides highly resistant to ionizing radiation
effects as well as having excellent pre-radia-
tion MOS characteristics.

Since the E-beam aluminum evaporation
process normally used on commercial CMOS
ICs emits a soft X-radiation—which produces
positive charge threshold shifts in the gate
oxide and inferface states similar fo those
seen during radiation —National uses induc-
tion heated evaporation of the aluminum
rather than E-beam aluminum evaporation.

To minimize the effect of threshold volt-
age shifts, the Practical Wizards significantly Megarad for maxisystems. The resultof ~ of CMOS devices, check boxes 062 and 07
raised the negative threshold voltage and all this Practical Wizardry is the industry’s in this Anthem'’s coupon. 2
brought the positive threshold voltage closerto  broadest line of reliable and readily available
zero. This was accomplished with absolutely CMOS logic and memory devices capable of “One rad (i) s the quantty of ony fype of ionizing rodiation
no sacrifice in performance, even on such withstanding the rigors of a radiation-filled which imporls 100 ergs of energy per grom of silicon
complex components as the MM54C200 environment.
256-bit RAM. For more on National’s rad hardened line gSriusc:rsc}t?c?gﬁ cao?ﬁfnﬁﬁff e rogemoris ofotionet




Six tricks with low-cost 8-bit A/Ds.

National Semiconductors line of 8-bit A/D converters with differential input and span adjust—the ADC0801/02/03/04 —are
finding their way info all sorts of interesting applications. Here are just a few to stimulate the imagination.

1. Anglog Self-Testing. More and
more digital systems perform a self-fest. To
take this concept one step further, NSC's low-
cost 8-bit A/Ds can be used fo encode the
analog voltages in a system—power supply
voltages, comparator set points, reference
voltages, efc.

This way, the microprocessor can
ensure that all of the components are
operating properly.

4, Temperature Sensing

+5Vpg

2. A ;P-Compatible Comparator,
Need a comparator that interfaces directly with
the data bus? The differential input on the
A/Ds allows the comparison of the input sig-
nal to a reference voltage.

3. High Resolution w.P Ranging A/D Since wPs are now used to control
environmental and system temperatures, the
combination of the LM335 and the A/D
digitizes temperatures accurately and easily.

5. High-Speed A/D with Bipolar Input

ViN+

Fok

To reduce the apparent conversion time
to only a few wsecs, the A/D is operated in
free-running mode. Two resistors are added
enabling conversion of bipolar input signals
(+5V, £10V).

By increasing the apparent sensitivity of
the 8-bit A/D, the effective resolution can be
increased to give the same performance as
more expensive 10- and 12-bit A/Ds.

6. Three Decade Logarithmic A/D

D3

When conversion of a wide dynamic
signal range is required, this log A/D converts
a three decade range.

ADC0801/02/03/04
- Totalerror = s LSB, = Y2 LSB, = 1LSB
» 100 wsec conversion time
« 1P compatible
« Prices start at $2.95* @ 100 pieces

For more ideas and information on ways
to use these versatile A/Ds, be sure to check
boxes 023 and 051 on this issue’s coupon. A

“Prices shown are U.S. prices anty.




National Semiconductor-the best
reference for references.

2.5V micropower and low cost 5.0V
references join the industry’s broadest
line of high performance IC
voitage references.

The Practical Wizards at National have a
linear IC voltage reference for every application.
No one else can offer it all:

« Broadest line—over 35 references to

choose from

+ Lowest power — 12, W (LM385-1.2V)

+ Lowest drift—.5ppM/°C (LM199AH)

+ Lowest prices—$.45* @ 100 pcs.

(LM329D27)

+ Widest range of voltages— 1.2V

to 10.24v

» Tight tolerance — +0.01% (LH0070)

That's why National is the industry’s best
reference for references.

The LM385-2.5V micropower reference.
The LM385-2.5's low power drain (50 W)
enables battery life to actually approach
shelf life.

And with an operating range from 20uA
to 20mA, older references can now be
replaced by this tight tolerance part. Because
the LM385 Family's 1.5% to 3% initial
tolerance and its low drift with temperature
means high performance operation in almost
any reference application.

The LM336-5.0V precision reference.
With guaranteed femperature stability and + 1%

initial tolerance available, the LM336 Family
is a very practical reference for digital volt-
meters, power supplies and op amp circuitry.
The addition of a third ferminal allows the
output voltage to be easily set from 4V to 6V,
It can also be used for easy frimming to min-
imize femperature drift,
The LM336-5.0 is available in the low-
cost T0-92 package with prices starting

at $.75* @ 100 pes. And since it operates
as a shunt regulator, it can be used as either
a positive or negative voltage reference.

Be sure to check boxes 053 and 058
on this issue’s National Archives coupon for
complete details on the new LM385-2.5,
LM336-5.0 and all the rest of the superior lin-
ear references. a
*Prices shown ore U.S. prices only.
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023 OO ADC0801-4/ 0 Free Subscripfion to the 079 [J Radiation Hardened
ADC0808-9 Data Update Technologies Brochure
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Patent Office
seeks advice
on automation

NBS sees need
to measure radiation
from 0 Hz to 300 GHz

Pentagon challenged
on waivers . . .

. . . CCIA says buyers
cause delays

Electronics/June 16, 1981

Washington newsletter

The Commerce Department’s Patent and Trademark Office—long a
subject of industry and government criticism for its antiquated operations
and error-prone file searches —is soliciting industry views as it gets ready
to automate. The office has set July 23 for its first hearing on the
automation study ordered late last year by Congress. The legislature wants
the study, due by Dec. 12, 1982, to contain a plan, including costs and a
timetable, that identifies “computerized data and retrieval systems equiva-
lent to the latest state of the art which can be applied to all aspects” of the
office’s operation, “particularly the patent search file, the patent classifi-
cation system, and the trademark search file.” Written testimony must be
received by the office before the hearings, and oral testimony requests
must be filed by July 16 with Bradford R. Huther at the agency’s offices in
Crystal Plaza Building 3, 2021 Jefferson Davis Highway, Arlington, Va.

New instrumentation, measurement standards, techniques, and calibration
services for measuring nonionizing radiation in the spectrum from 0 Hz to
300 GHz are badly needed, says a National Bureau of Standards study for
Congress. The need far exceeds that for U. S. regional calibration labora-
tories that the Senate Committee on Commerce, Science and Transporta-
tion initially asked the NBS to examine. The most important problem to be
solved, says the report, is the simultaneous measurement of both the
electrical and magnetic fields from a nearby source.

Waivers of competition requirements in the fiscal 1982 House and Senate
defense-budget authorization bills are being challenged on Capitol Hill,
particularly by Rep. Jack Brooks (D., Texas), chairman of the Govern-
ment Operations Committee and its subcommittee on legislation and
national security. The 1965 Brooks act (P. L. 89-306) mandates competi-
tion wherever possible, but the Defense Department’s new management
team wants authority to waive that requirement where necessary as part of
its plan to speed up the procurement process and hold down overhead costs
[Electronics, May 19, p. 66]. Despite earlier approval by the House
Armed Service Committee, the Brooks subcommittee rejected the Penta-
gon’s plan of waiving competition rules at its option, contracting for up to
five years for major weapons, and raising the Government’s termination
liability $100 million from today’s $5 million. The Brooks substitution
permits multiyear buys only on a pilot basis and leaves the $5 million
ceiling unchanged.

Also under fire is the Senate military authorization (S. 815) that would
raise the Pentagon’s contract cancellation liability to $50 million, and
which the Computer and Communications Industry Association says
removes numerous Pentagon computer purchases from requirements of the
Brooks act. The CCIA’s president, A. G. W. Jack Biddle, told the Brooks
subcommittee that the General Services Administration, which must
authorize all Federal data-processing purchases except weapons comput-
ers, “is not an obstacle to expeditious procurement,” as its Defense
Department critics argue. “The real cause of procurement delays,” says
Biddle, “is the procuring agencies themselves, particularly the Defense
Department, with their numerous levels of review and clearance.”
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Deregulating telecommunications: new arguments, new problems

Foreign competition and its increasing inroads
into the U.S. telecommunications equipment
market is American Telephone & Telegraph
Co.’s latest argument to Congress against the
company’s dismemberment. It is an argument
that is getting increasing attention and sympa-
thy from a legislative body that is far more
conservative in its views than any of its recent
predecessors. Legislators are listening as they
tackle once more the issue of telecommunica-
tions competition and deregulation and the roles
that AT&T and a revamped Federal Communi-
cations Commission will play.

According to AT&T’s William P. Stritzler, an
assistant vice president for business marketing,
“artifically constraining the Bell System, or any
other competitor, substantially weakens the
U. S. information industry’s ability to withstand
competition from large, often government-sup-
ported foreign firms. As we have seen in the
automotive industry, such an effect can be mea-
sured in the number of jobs available to Ameri-
can workers.”

“Foreign competitors operating unencum-
bered in the U. S. are an incredibly large market
force that should give concern to the entire
industry,” says the AT&T executive. In 1979-80,
for example, he says that “in Bell territory,
foreign competitors won nearly one fourth of
PBX [private branch exchange] sales against
domestic competitors. In the same period, they
won about 35% of the key systems sales against
domestic competitors.” Direct foreign invest-
ment in the U. S. telecommunications business
*“almost doubled from 1979 to 1980 to $1.6
billion,” he says, compared with the five years it
took total foreign investment of all types to
achieve the same result.

Realities versus principles

*“It sounds like a scare tactic to me,” observes
one hunkered-down House Democrat, adding
quickly that *“I doubt that I’ll fight it right now.
When AT&T says, in effect, ‘Leave us alone and
we’ll put an umbrella over the rest of the domes-
tic market,” I don’t believe it. Yet Congress has
a bigger concern for the shorter term—saving
the national economy and its jobs. Bell might
help there.”

Another element in the congressional formula
for telecommunications deregulation is that the
Republican-controlled Senate, rather than the
Democratic-dominated House, has taken the
lead on legislation. And despite the fact that
new telecommunications legislation has been
considered in each of the last six years, Senate

Republicans are having just as much trouble
with it as the Democrats did.

The immediate problem for Robert Packwood
(R., Ore.), chairman of the Commerce, Science
and Transportation Committee, is that the Rea-
gan Administration is unable to get its act
together on the telecommunications bill. Mean-
while, Packwood’s S. 898, which would permit
AT&T to set up subsidiaries to compete freely in
deregulated new markets for communications
and data-processing equipment and services,
waits while the Administration decides.

Justice versus Commerce

The Administration’s uncharacteristic failure
to state its position stems from a dispute
between the Departments of Justice and Com-
merce, whose National Telecommunications
and Information Administration is reputedly
responsible for the relevant policy. The Justice
Antitrust division continues to oppose new legis-
lation before its ongoing suit in Washington’s
Federal district court is decided —which could
take years if the judgment expected by year’s
end is appealed by either side, as is probable.
Moreover, Justice officials say privately that
Packwood’s S.898 would not prevent AT&T
from, in effect, controlling competition. That
position is strongly supported by AT&T’s com-
petitors, who are lobbying hard against the bill.

Generally in favor of the legislation, on the
other hand, are Commerce Secretary Malcolm
Baldridge, U. S. Trade Representative William
Brock, new FCC chairman Mark S. Fowler, and
AT&T. Yet Baldridge and Brock enraged Pack-
wood when they canceled on less than 24 hours
notice their long-awaited Senate testimony to
detail Administration policy. “This is not a bill
we sprung on them,” notes the angry chairman.

Packwood rejects the Antitrust division’s
argument on the premise that no telecommuni-
cations deregulation bill will ever pass if that
view prevails. Other Republicans believe that
resolution of the dispute can be achieved only by
White House intervention—a tricky business as
long as the antitrust suit is still in the courts.

Nevertheless, the Reagan Administration
must take some action and make its position
known, even if it conflicts with the Justice
Department, for telecommunications business
growth is not waiting and neither are AT&T and
the rest of its competitors, foreign and domestic.
As one telecommunications industry witness put
it in early June to the Packwood committee,
*“the worst course of action now is no action at
all.” -Ray Connolly

Electronics/June 16, 1981
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The Sprague Monolithic Arrays That Provide
the Muscle of 8 SCRs in a Single DIP.

Sprague UTN-2886B and UTN-2888A SCR
arrays are exprassly made for use with micro-
processors which are strobing power foads.
Compatible with TTL, LSTTL and CMOS, they
will intertace to high-current loads including
lamps, relays, and solenoids.

Each array contains eight SCRs with integral
current limiting and gate-to-cathode resistors.

The combining of SCRs in one DIP reduces
component count, assembly time, and circuit
space while improving overall circuit reliability.
Each of the isolated devices within the array is
capable of continuous and simultaneous oper-
ation at 200 mA or 250 mA, at ambient temper-
atures to +50°C. The arrays operate from an
unfiltered half-wave (50 or 60 Hz) or full-wave
(100 or 120 Hz) rectified source

For Engineering Bulletin 29401, write tc:
Technical Literature Service. Sprague Elec-
tric Company. Marshall 5t., North
Adams, Mass. 01247.

For application engineering assistance,
write or call Mark Heisig. Don Bird. or Paul
Emerald. Semiconductor Division. Sprague
Electric Co., 115 Northeast Cutoff. Worces:
ter, Mass. 01606. Telephone 617 853-5000.

FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:

ALABAMA « ARZINA 4154 + CALIFORNIA,
] % « BULORABD s CIONNBETICUT g
+ DIST. DF COLUMMIA 0 + FLORIDA
« LN + INDIAKA, « MARYLAN
+ MASSACHU C « MICHIGAR
o MINNLT 18 M URI « NEW HAMPSHIAE “NEW
JERSEY, 609, « NEW MEXICO, ¥ « NtW YORK
i Wm It « NURTH CAROLINA
«OHID. : 800 3652 = PENNSYLVANIA
. CATTLNA, . - TBUAS « UTAH
« VinGivIA, = WASHING ON o CANADE
Electronics/June 16, 1981

For the name of your nearest Sprague
Semiconductor Distributor. write or call
Sprague Products Company Dlvision,
North Adams, Mass. 01247. Telephone
413/6€4-4481.

a subsidiary of GK Technologies
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Wherever you are in this world, whatever your
specialty.. . ELECTRONICS magazine's exclu-
sive worldwide, international coverage of elec-
tronic technology and business guarantees that
our subscribers are the first to know precisely
what's happening...when it's happening...re-
gardless of where it's happening.

From San Franciscoto Tokyo, Moscow to Tel Aviv,
only ELECTRONICS covers the fast-paced
changes taking place in today’s world of elec-
tronic technology. Our overseas editors don't
travel to where the news is breaking, they live
and work there. They examine and interpret
every significant technological and business
development on the international electronics
scene to make sure our subscribers not only
keep pace...but keep on top.

You owe it to yourself and to your career to find
out why nearly 100,000 of your professional col-
leagues in 127 different countries explore the
world of Electronics on a regular basis. Devote
one hour of your reading time every two weeks
and we'll broaden your dimensions in ways that
noone else can. We'll keep you currenton what’s
going on in the technology.

To start your subscription to ELECTRONICS
send in the subscription card found in this
magazine. Or, write directly to Subscription De-
partment, ELECTRONICS, McGraw-Hill, 1221
Avenue of the Americas, New York, N.Y. 10020.

Electronics
MagaZIne Hill'!

Electronics /June 16, 1981
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© 1981 Palaroid Corporation
"Polazoia™® and "3X-70; "Polapulse™™
*Price subject to change

POLAROID |

6 VOLT BATTERY

PILE 6 VOLTS

ACTUAL
SIZE

We've developed a battery at
Polaroid cailled the Polapulse P100.
It's thinner and lighter than any con-
ventional battery we've ever seen.

It can make procucts thinner,
lighter and more compact than if they
used conventional batteries. In some
cases it can make a product easier to
use. It can even help, in some in-
stances, to in-
crease profits.

, Less cost, more

[\ profit.
s @ @ | Forexample,
& — & & w8 | take the prototype
g S 2% | foraprinting
-
@& @& Calculator
20868 The Polapulse
kattery’s unique
card-in-slot

replacement fea-
ture requires a
one-piece, rather
than a three-
e piece mold, sav-
ing 33% of a
manutacturer’s plastic costs.

With less plastic the calculator is a
sleek 62 x 33 x 112" weighs only 11.2
ounces, and saves 38% of packag-
ing and shipping costs.

And since Polapulse needs fewer
contacts, a manufacturer saves 70%
of contact costs.

Equally notabie isthe nar- #
ticular ability of the Polapulse
battery to power a printing
calculator's motor with a
surge of high current at the
beginning of each print. It can
then satisfy the high surge

Circle 62 on reader service card

qQloYvY10d

R 4

demand with
low irternal
resistance
and fast volt-
age recovery.
Heavy duty
lightweight.

Design engi-
neers at D.E.l
Teleproducts, a
West Coastmanufacturer of
line drivers, developed
test equipment with the
Polapulse P100 battery.
D.E.I's new interface monitor and
tester is less bulky and more portable
because Polapulse is four times
lighter than the conventional power
source.

Polapulse has 6 volts of power
packed into a ore-ounce 3.73 x 3.04"
parcel only 18" thick and offers high
surge at short pulse. This provides
D.E.l's new equipment with brighter,
easier-to-see LED's.

The interface monitor and tester,
only 5% x 4% x 1" has a larger face
than comparable testers which per-
mits bigger turrets spaced farther
apart for easier connegtions.

Thin battery, wide appeal.

A new slide belt, door-mounted

burglar alarm owes

- its streamlined 4 x
Z=— 3% x1%" 8-ounce
—_ design to the

— ! Polapulse battery.
Again, the card-
in-slot replacement
3 feature makes an
important contribution. The

The 6~\volt

water-thin battery

that can change the shape
of things tocome,

burglar alarm can remain in
place at all times. Even when
¢ | changing batteries.
% It is also virtually impossible to

§ short out the battery by acciden-
tally reversing polarity of the contacts.
The user does not experience per-
ceived product failure. And, therefore,
does not send the product back to the
manufacturer for a repair that simply
entails proper battery replacement.

_J) Security is a Polapulse battery.

Every Polapulse receives 100%
inspection, the sort of inspection
reserved for major manufacturers’ top-
of-the-line power cells.Each Polapulse
receives electrical and visual inspection
at assembly and again after 60 days
of controlled aging.

It also features a unique seal mod-
eled on the Polapulse SX-70 film pack
battery which boasts an infallible
leakage record—no known leak dam-
age in over 400 million SX-70 film packs.
Your chance to wield power.

Experiment with our Designer's Kit.
It contains five Polapulse P100 bat-
teries and a molded battery holder.

Send check or money order for
$16.75™ (plus applicable taxes) to
Polaroid Corp., Commercial Battery
Division, Dept. A494, 784 Memorial
Drive, Cambridge, Mass. 02139.

For more information about the bat-
tery that can change the shape of
things to come, call us at (617) 577-
4228, or write to the above address.

Polaroid

Our inventions can be your components.



Japan’s optoelectronics
lab to open in- the fall

British Telecom weighs
laser link for London

Italy developing
100-W photovoltaic unit

East Germany to beef up
electronics production

Electronics/June 16, 1981

Japan’s Optoelectronics Laboratory, at which researchers from many firms
will cooperate in the same way as they did at the now-defunct VLSI
Cooperative Laboratories [ Electronics, Aug. 28, 1980, p. 76], is scheduled
to go into operation in October for a six-year period in a 1,600-m? area of
Fujitsu Ltd.’s Kawasaki works. During the first year, the research staff
will total about 30, with an increase to 50 expected during the second year.

Managing the project will be the Engineering Research Association of
Optoelectronics Applied Systems, which was established to manage this
research in January and includes among its 10 members NEC, Oki Electric,
Toshiba, Hitachi, Fujitsu, Matsushita Electric, Mitsubishi Electric, and
the Electrotechnical Laboratory of the Agency of Industrial Science (part
of the Ministry of International Trade and Industry). Funds for equipment
and operation will come from the $9.7 million appropriated for contract
research during the 1981 fiscal year that began on April 1.

A 2-Mb/s line-of-sight laser link from Modular Technology Ltd. of
Watford is to be evaluated by British Telecom, which is considering its use
alongside cable and microwave links to provide the City of London with a
sorely needed digital overlay network. The $34 million modernization
program is intended to supply high-speed data, facsimile, teleconferencing,
word-processing, and satellite business service before System X becomes
available in 1983. The laser link from Modular Technology is aligned with
telescope eye pieces and can operate over distances of 15 km. A full-duplex
50-kb/s link costing $10,000 is already in operation.

Scientists in sunny Italy expect to have ready by year-end a 100-w
photovoltaic power module that will work at record solar levels— 720 suns
at an air mass of 1.5. All the photovoltaic elements of the module, which
uses two solar cells having different bandgaps and spectrum-splitting
filters to boost conversion efficiency close to 25%, have been tested out at
Centro Informazione Studi Esperienze (CISE), a research center owned
jointly by ENEL, the Italian electricity board, and the municipal energy
agency of Milan. The module’s design calls for eight square Fresnel lenses,
40 cm on a side. Each lens beams sunlight onto a pair of 1.4-cm? solar
cells—gallium aluminum arsenide for high-energy radiation and either
gallium arsenide or silicon for low-energy radiation. The spectrum-
splitting filters are a S-mm-thick sandwich of 30 alternating dielectric
layers of aluminum fluoride and zinc sulphide. A similar approach was
tried by Varian Associates in the U. S. [ Electronics, July 20, 1978, p. 42].

East Germany’s new five-year economic plan, to run through 1985, calls
for ambitious, though in some parts vaguely defined, efforts in electronics.
Top priority are activities in microelectronics, robot technology, machine-
tool controls, and data processing. For example, by 1985, the output of
microelectronic devices of all kinds is to be at least twice that of last year.
Among other tasks, such devices are to speed up the development of digital
communications equipment and networks for both domestic use and
export. More specific are the plans for industrial robots: between 40,000
and 45,000 units are slated to be built by mid-decade. In addition,
production capacities for consumer equipment will be expanded and the
share of stereophonic transmissions on the fm band increased.
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International newsletter

System reads A promising solution to the hoary problems of entering Chinese-character

(kaniji) text into Japanese-language word processors has been developed by

Nippon Telegraph & Telephone Public Corp. Called Aesop (for advanced

into word processors editor with script input and print output), the device can be used with any
existing word processor. It employs pattern recognition technology to
“read” about 1,900 characters of written text with 99.5% accuracy, so
that it could obviate unwieldy and difficult-to-learn kanji keyboards and
kana-to-kanji conversion systems. The operator writes characters with a
special pen onto paper that covers a special grid. The recognition unit
compares three to six aspects of the character against its dictionary and
chooses the most likely match within 0.5 second —faster than the normal
writing speed. NTT is not ready to reveal how soon Aesop will go on the
market or its likely price.

kanji characters

Mullard chip Now in production at Mullard Ltd.’s Southampton plant is an integrated
infrared-light detector element combining eight n-type cadmium mercury
telluride sensing elements on a single sapphire substrate. It is designed for
use in serial-parallel systems in which a mirror scans a vertical linear
image usually across several horizontal rows of discrete detectors: but to
combine the sequence of signals from a single image element, the output
from each detector must then be suitably time-delayed before summing.
The device, called Sprite, performs this function internally by merging
each row of detectors into one sensing element, thus eliminating external
electronic circuitry and greatly simplifying scanner design. Developed in
conjunction with Britain’s Royal Signals and Radar Establishment
research laboratories in Malvern, Sprite operates in the 8-to-14-um wave-
band and achieves rates of 10¢ picture elements per second.

simplifies IR detection

Thermal-imaging system Two French firms have developed a thermal-imaging video system for
military equipment that uses a serial-parallel scanning monitor to signifi-
attains military reliabliity cantly improve reliability. The SMT thermal modular system is a joint
venture of the Société Anonyme de Télécommunications (SAT) and Téle-
communications Radioélectriques et Téléphoniques (TRT), both based in
Paris. Destined for use in night reconnaissance, enemy detection, and
weapon guidance by future French tanks, armored personnel carriers, and
military aircraft, it owes its improved reliability to the fact that the
columns of screen sensors are scanned in series so that the loss of any one
sensor has a minimal effect on the overall quality of the image. The SMT
has a spectral bandwidth of 8 to 12 um, is compatible with standard
television, has a range of up to 15.5 km, and weighs between 7 and 9.5 kg.

Pan-European In a bid to avoid the winner-take-all wrangles over how the North Atlantic
Treaty Organization should share its contracts, European and U. S. manu-
conglomerate forms factur};rs of electronic capital equipment have assembled one of the largest
for NATO bids consortiums yet to work on NATO’s upcoming Air Command and Control
System (ACCS) program. To be registered as ACCSSCO SA, the company
will be jointly owned by West Germany’s AEG-Telefunken and Siemens;
Hughes Aircraft of the U. S.; Marconi and Plessey of the UK; Belgium’s
MBLE; Italy’s Selenia; Hollandse Signaal-Apparaten of the Netherlands;

and France’s Thomson-CSF.
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Behind Every PIC...
A Complete Support System.

When you design with PIC micro-
computers, we back you up with
total, thorough support. Because
we want you to stay with PIC, the 8-
bit microcomputer with a powerful,
efficient 12-bit instruction word that
lets it do more for less.

Along with a complete library of
applications literature, our PICES
In-Circuit Emulation System
provides all the harcware and
software you need to develop your
product quickly and easily. PICES
can interface with any computer

from a main trame to a micro-
processor development system.

Available for off- the- shelf delivery,
PICES comes complete with our
macroassembler, PICAL. Best of all,
PICES carries an attractive $2500
price tag, much less than other
systems.

Whatever microcomputer con-
trolled equipment you're designing
...appliances, automotive,
telecommunications, industrial, or
business systems...you'll design
faster, easier and more efficiently

with PIC. The high quality, low cost
alternative. And that's why

we deliver more microcomputers,
because our microcomputers
deliver more to our customers.

For more information right now,
call 516-733-3107. Or, write to
Microelectronics Division, General
Instrument Corporation, 600 West
John Street, Hicksville,

New York 118C2.

We help you
compete.®

GENERAL
INSTRUMENT
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Now the logic is clear...

B&K-PRECISION is the new
choice for logic analyzers.

Announcing a new line of logic analyzers
ready to face all comparisons.

The very latest word in logic analysis is
B&K-PRECISION. Notjust another “L-A”
line, B&K-PRECISION’s new instruments
offer real user advantages.

Both new analyzers, the LA-1020 and

L A-1025, are 16 channel, 20MHz
instruments. In addition to logic analysis, the
LA-1025 “Digital Systems Analyzer” offers
the added capability of signature analysis.
Signatures are displayed in industry-accepted
coding for modified hexadecimal format. The
LA-1025 is also capable of recording the
occurrence of unstable signatures.

An important feature of both instruments is

the ability to present data in both state and

time domain formats. State data is formatted

in a user selected code. . . binary, octal,

decimal or hexadecimal and displayed via the
integral 12-digit LED display. Timing

diagrams of 16 channels by 16 words can
be displayed on most oscilloscopes.

The front panel controls provide
excellent interactive capability, and
complete control over a powerful
measurement system. After
hearing industry complaints
of unnecessarily complex
logic analyzer operation,
B&K-PRECISION
engineers devoted a
considerable amount of
design time to
maximizing the
instruments’ ease-of-use
and efficiency. The results are
impressive. Not only is set-up time faster
than on competitive instruments, but the new
B&K-PRECISION instruments reduce the chance
of user set-up errors.

PORATION

Model LA-1020 42075  Model LA-1025 42475

"Additional Information" Circle 248
"Free Demonstration" Circle 67

A new trigger system was developed for these
instruments. An 18-bit pattern recognition trigger is
used to initiate storage into the 16-bit x 250 word
system memory. Sixteen qualifiable channels are
featured, plus two additional qualifiers to aid in
meeting unique trigger requirements. Convenient
front panel switches select a logic 1, 0 or “DON’T
CARE" for all 18 inputs.

Trigger event and/or clock delays can be rapidly set
from 0 to 999. The trigger word may be located
anywhere within the 250 word memory. This
provides PRE, POST and variable PRE/POST
trigger recording.

The LA-1020 and LA-1025 interface to the circuit
under test through two Model LP-1, TTL
compatible, probes or LP-2 CMOS probes. Trigger
capability can be increased to 34 qualifiers by
adding the optional LP-3 qualifier expander probe.

An event pulse-output is provided on both
analyzers, allowing interconnection of two units to
expand system versatility to 32 channels, 67
qualifiers, at speeds to I0MHz.

B&K-PRECISION’s LA-1020 and L A-102S5 are
available now for delivery or demonstration. If
you’re currently using logic analysis or considering
a system, call B&K-PRECISION toll-free at
800/621-4627 for a no-obligation demonstration. It’s
the only way to see the clear choice.

For service applications,
the SA-1010

Signature Analyzer

is the time saving choice.

Model SA-1010 825
(Priceincludes a set of user ordered

probes, additional probes available
as accessories).

5 DYNASCAN
CORPORATION

6460 W. Cortiand Street - Chicago, IL 60635 - 312/889-9087
International Sales, 6460 W. Cortland Street, Chicago, IL 606835« Canadian Sales, Atlas Electronics, Ontario




This component is very special.
Can they handle it?




When it’'s TRW,
the answer is

yes.

Not only can we, but we want to.
TRW has been around long enough
to see many products which started
out as “specials” become industry
standards. That’s why we're not
afraid to invest time in application
and production engineering, to de-
sign and build new products to our
customers’ specifications.

Our component product lines are
among the most extensive in the in-
dustry, but we won't try to sell you a
standard component if it won't fill
your needs—or if your requirements
are best met by a modification or an
entirely new design.

TR w CAPACITORS

TR w CINCH CONNECTORS
TR w CINCH-GRAPHIK
TR w GLOBE MOTORS

TR w INDUCTIVE PRODUCTS

TR w IRC NETWORKS

At TRW/ECG, we have the capability
and the willingness to extend be-
yond the usual, to special tolerances,
to special testing or to special per-
formance standards.

If you need a supplier who meets the
challenge of making special prod-
ucts as readily as providing you with
existing ones, call your nearest
TRWY/ECG sales office. You'll find it
listed in EEM, Gold Book, Elec-
tronics Buyers’ Guide, Who's Whoin
Electronics, the Electronic Industry
Telephone Directory and the Elec-
tronic Buyers’ Handbook.

TR w IRC RESISTORS
TRW LS/ PRODUCTS
TR w OPTRON

TRW/ rower semiconouctors
TRMW/ urc 1rRANSFORMERS

TR w RF SEMICONDUCTORS

TRW ELecTRONIC COMPONENTS GROUP
DIVISIONS OF TRW INC.
5725 East River Road ¢ Chicago, Illinois 60631
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Insert cable. Place in fixture.

The Berg “Quickie” connector was well named.
But it soon had many imitators. Now meet
“Quickie” I, the new connector that makes the
others play catch-up all over again while you save
even more time and money. Because “Quickie” Il
terminates in just 7 seconds with the Berg QP
106 pneumatic applicator.

It's a simple two-step operation. One: Insert the
cable into either lead-in slot. Two: Place the cable/
connector in the press and terminate. It's that

B ————— e —

Terminate.

easy! A pre-assembled cover and base gives you
fewer parts to assemble and fewer chances to
damage components. The cable installs quickly
and accurately through an exclusive double-
serrated slot with lead-in from either side. The ser-
rations guide the cable to assure precise position-
ing over the contacts. As a result, mis-assemblies
are virtually eliminated.

You can’t beat the system. Berg offers you a total
IDC System which includes cable, “Quickie”




takes you more than
to Berg’s new Quickie'll.

connectors, and other standard and low profile
females, female IC, edge card, male DIP, PCB,
right angle and vertical headers...all in a broad

range of sizes. And all designed to
provide utmost flexibil-
ity, fast assembly and
reliable connections.
Choose semi-auto-
matic or hand-oper-
ated presses to match

Polarized “Quickie” .
with Optional Strain Relief your operatlonal re-

quirements. All built and backed by Berg.

Berg quality costs no more. And with nearly a
decade of proven performance behind the
“Quickie” system, you know that you're connect-
ing with a winner. Need more information? Write
or call for Bulletin 1200.

The Du Pont Company, Berg Electronics Division
New Cumberland, Pennsylvania 17070
Telephone (800) 233-7581.

In Pennsylvania call (717) 938-6711.

* Du Pont Trademark for its IDC connector system.

An electronics company.
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New standard for microelectronics packaging...
From simple gates to complex microprocessors.
Leadless Ceramic Chip Carrier ICs.

For all TI technologies.

System Solutions with

Chip Carriers.
For the past few months we've been
telling you about all the benefits of chip
carrier IC devices — benefits like re-
liability, ease of use, versatility, in-
creased densities, board space and
weight and production cost savings.
We've talked about leadless ceramie
chip carriers (LCCCs) for TI digital,
linear, memory, and microprocessor
ICs — and now, all the features, func-
tions and many benefits of the individ-
ual components mean dramatic im-
provements in systems production,
size, cost, and, of course, performance.
The system solution for VLSI ... and
beyond.

LCCCs and System

Production
Compared with conventional IC de-
vices, TI LCCCs provide many system
production advantages. They can be
placed automatically on PC boards by
magazine-fed machines, always prop-
erly aligned, with address board pins
top or bottom. So, production is faster
because fewer assembly steps are
required.

LCCCs and System
Cost/Performance

One-sixth the surface area, one-twelfth
the weight of conventional DIPs, TI%
square-shaped, 100-mil thin, single-
layer JEDEC standard type C chip car-
riers feature contacts with 50-mil-cen-
ter spacing. So, you're saving board
space. And you're using fewer boards.
For example, with chip carrier pack-
ages you can get 4 64K DRAMs (256K
bits) on one 28-pin DIP — using only
one square inch of beoard space. of
course, overall system costs are greatly
reduced.

TI LCCCs provide measurable im-
provements in system performance.
High-frequency and high-speed
switching are enhanced because lead
inductance and resistance are lower.

Signal paths shorter. It's the ideal way
devised to achieve packaging for VLSI
circuits with more than 64 I/0 counts.

LCCCs and VLSI

When you're ready for VLSI, TI's chip
carriers will help you make the transi-
tion with speed, ease and economy. De-
veloped to meet future IC packaging
demands caused by improvements in
chip technology such as increased com-
plexity, circuit size and number of pin-
outs, LCCCs are being looked at by
forward-looking designers for use in
future projects as well as for those in
the early design stages. All TI chip
carriers can be processed to MIL-
STD-883B. Fully tested, guaranteed
and AC/DC characterized.

LCCCs from Texas Instruments. To-
morrow’s devices for today’s systems.
Available now at your nearest TI field
sales office or authorized distributor.

For more information about digital,
linear, memory or system ICs in chip
carrier packages, write o]
to Texas Instruments In-
corporated, P.O. Box
225012, M/S 308, Dallas,

Texas 75265.

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporatec
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Significant developments in technology and business

Polymer doubles
as photoresist

and insulator

by John Gosch, Frankfurt bureau manager

West German researchers
build photoreactive groups
into polyimide and temper it
to make it heat-resistant

Integrated circuit technology is mov-
ing another step ahead, now that
researchers at Siemens AG have
come up with a photoreactive mate-
rial that can be used both as a photo-
resist for pattern generation and,
after a tempering process, as an
insulating, passivating, or protective
layer. Developed at the West Ger-
man company's research laborato-
ries in Erlangen, the material is a
polymer with a special chemical
structure.

As a photoresist, the material is
thermally more stable and exhibits a
higher chemical resistance than con-
ventional resists. It thus easily meets
the stringent demands of dry etching
and ion implantation techniques. As
an insulator or passivator, the organ-
ic material has excellent electrical,
mechanical, chemical, and thermal
properties, some of them superior to
those of common inorganic insula-
tors like silicon dioxide or silicon
nitride. The photopolymer will soon
be used in production at various
Siemens facilities and should be
available worldwide within a year
through firms licensed to make it.

Aim. “Our research goal was a
photoresist that, after patterning,
could also serve as a highly heat-
resistant insulating layer,” says Ro-
land Rubner, head of the team of
Siemens chemists that developed the
material. “We also aimed for a
material that could be applied by
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standard photoresist technology.”

Photoreactive polymers, the Er-
langen researchers believe, will give
semiconductor technology new and
extended possibilities. For one thing,
the materials have the thermal,
mechanical, and chemical stability
characteristic of many organic sub-
stances. For another, a single layer
can perform several functions, so
they greatly simplify device fabrica-
tion and therefore raise yield.

In general, highly heat-resistant
polymers are insoluble and thus can-
not be used as photoresists. How-
ever, in their intermediate, or pre-
cursor, stage, they are soluble.
According to Rubner, firms in the
U. S. and Japan have been investi-
gating soluble polymeric precursors
for some time, with the same objec-
tives as Siemens, but being nonpho-
toreactive, their precursors required
as many as a dozen fabrication steps
or else suffered from limitations
such as poor adhesion at the edges.

Four-step procedure. Applying the
Siemens material, on the other hand,
entails only four steps. The key is a
precursor with chemically built-in
photoreactive groups—usually acryl-
ic types bound in esterlike fashion to
the polymer molecules.

This polymeric precursor is ap-
plied just like an everyday photore-
sist. It is spin-coated onto a sub-
strate, patterned by selective expo-
sure to ultraviolet light, and then has
the unexposed parts chemically dis-
solved. If it is also to serve as an
insulating layer, tempering it at
270°C for 30 minutes turns it into a
polyimide. A second 30-min step is
performed at 400°C if high-tempera-
ture processes such as metal-layer
deposition are to follow. Such tem-

- P —— ¥
Multifaceted. This polyimide photoresist-
turned-insulating layer, deposited on a sili-
con dioxide substrate, is 17 um thick. Each
segment is 100 um square.

pering makes the polyimide layer
resistant to long- and short-term
temperature levels as high as 200°
and 450°C respectively—perform-
ance on a par with that of silicon
dioxide or nitride insulating layers.
Far superior are the polyimide's
mechanical properties, however.
Whereas in an inorganic insulating
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layer the different thermal expan-
sion coefficients of various device
regions often lead to tiny cracks, an
organic layer resists such crack for-
mation, Rubner says. Also, a polyim-
ide layer may be cut with a razor
blade without splitting or cracking at
the edges.

Noteworthy, too, is a polyimide
layer’s high adhesive strength of bet-
ter than 28 newtons per square milli-
meter; its high flexural strength; and
its high electric breakdown
strength—up to 200 kilovolts per
millimeter.

Great Britain

10,000-gate ULAs
are in the offing

Though Ferranti Electronics Ltd.
was among the first to commercially
exploit the uncommitted logic array
back in the early 1970s, new technol-
ogies, among them high-density
complementary-MOS arrays, have
threatened to eclipse its elegantly
simple version of Bell Laboratories’
collector-diffusion isolation (CDI)
process—just at a time when the
market is primed for takeof.

But now the Manchester-based
company is counterattacking. After
a two-year development, it is intro-
ducing a stretched CDI process that

doubles logic densities, making
10,000-gate arrays entirely feasible.
First samples for internal use are
due out this year, but volume pro-
duction of the ULAs is not scheduled
for before 1983.

The processing tweaks introduced
by Ferranti in its stretched CDI pro-
cess—the addition of a more com-
pact washed-emitter structure plus
an extra masking stage—have in-
crecased complexity comparatively
little yet have yielded handsome div-
idends: they halve CDI transistor
area, give an f, figure of 1 to 2
gigahertz, and best of all should
reduce speed-power product eight-
fold—a bonus that can be exploited
to achieve either subnanosecond
speeds or C-MOS power levels at typi-
cal TTL speeds.

Origin. In the CDI transistor ini-
tially developed but now abandoned
by Bell Labs, both emitter and base
regions are contained in a single n-
type tub diffusion, which serves both
as a collector and as an isolation
barrier from the p-type substrate.
Elimination of the usual bipolar iso-
lation barrier makes for a compact
transistor structure.

The extra masking stage rids the
isolation diffusion of the nonselective
p* diffusion (needed to adjust the
epitaxial layer’s sheet resistance and
to prevent the formation of inversion
layers). This reduces the capacitance
at the critical collector-base junction

and results in a lower speed-power
product, the ability to withstand
higher voltages of at least 12 to 15
volts, and the availability of a p-
channel junction field-effect transis-
tor by further masking of the p*
region under the transistor emitter,
as shown in (a).

Swinging. The washed-emitter
structure further reduces nodal ca-
pacitance and improves packing den-
sity. It also permits integration of an
emitter-follower buffered-output re-
sistor without sacrificing chip real
estate, thus dropping the logic swing
to 250 millivolts today and to 120
myvV in future.

The process will be the basis of
three families consisting of 20 ULAs
and covering a very wide range in
density, speed, and power consump-
tion. Though all 20 are digital, the
new CDI process’s ability to incorpo-
rate J-FETs on chip, notes Ferranti
marketing manager Allan William-
son, is particularly relevant to linear
circuits—in low-level multiplexers or
high-input impedance devices, for
example.

Apart from speed, the new arrays
offer some of the niceties of ECL. By
adding a buffered output to Ferran-
ti’s basic nonsaturating current-
mode logic cell (b), gate delay has
been made independent of fanout.
The two-output emitter-follower
buffer also permits a wired-OR func-
tion. And that, says engineering

COLLECTOR
p* NONSELECTIVE
OIFFUSION

EMITTER

WASHED

COLLECTOR EMITTER

p-TYPE SUBSTRATE

(a)

ot TUB DIFFUSION

EPITAXIAL
LAYER

\%%?‘

(b)

Tweaked CDI. In the new process, shown at right in (a), the transistor is more compact and the emitter in particular is a mere 3 um square
instead of 4 by 9 um (left). Adding a buffered output (tinted area) to cell (b) makes gate delay independent of output.
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GOLDEN OPPORTUNITY TIME

at the Lowest Price Ever
__—

\

RAF MODE
FREQUENCY
0000 ®0006 COOOOOQRO9D
LY - - ) | ca 1o s o0 vos
P o

MODULATION 4 ————
Leves T e peeccewsoeaceo?d
2009¢8 8!

FEAK DEVIATICN

P » w ® - <

712
e e zs 4
@ @@
“a Ll
OUTPUT LEVEL .
vy etera0RCTOS _ :

PHASE NOISE IN 1 Hz BAND

TARCOT :
460 SIGNAL GENERATOR | l_ Fiz T3GHz )
e

e
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FREQUENCY OFFSET

AILTECH 460 Signal Generator

We'd like you to measure the excellence of our Model 460 for yourself...
for lab development...for Q.A....for frequency critical production lines,
Broadcast Equipment, Radios, UHF/VHF Equipment...and for various
ATE Operations. We believe you'll find the 460 will excell over all others.

® 0.1-1300 MHz Frequency Range
e Spectral Purity Equal to Cavity Tunea Generators

e Synthesizer Accuracy and Stability
e Fast Rise Time Pulse Modulator A .
e GPIB Programming f

Call (516) 588-3600 or write Eaton Corporation, Electronic Instru- Advanced
mentation Division, 2070 Fifth Avenue, Ronkonkoma, N.Y. 11779, for »
our new low price, literature or a demonstration at your own facility. Electronlcs
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manager David Grundy, can cut
down on the number of logic gates
needed for a system by 30%.

LsI first. The company will launch
its large-scale integrated-circuit
family first—15 ULAs having 500 to
2,000 gates and spanning three per-
formance categories. They include: a
speedy 2.5-nanosecond gate delay
and 300-microwatt-per-gate power
. consumption; a general-purpose vari-
ant with a 7.5-ns gate delay and 60-
uWw-per-gate consumption; and a
low-power version with a 15-ns gate
delay (roughly a 13-megahertz clock
rate) and using 30 uW per gate.
These parts will be introduced over
the next six months.

Ferranti says this new R series is
no more power-hungry than C-M0S
arrays in typical logic systems. “C-
MOS parts take power only when
they are switched,” explains Grundy.
A study conducted by his group
found that in a typical logic system,
between 1 and 2 gates in 10 switch
on every clock pulse, on which com-
parison basis the R series array
stands up well.

To follow the LSI trio in the first
quarter of 1982 is the subnanosec-
ond logic family that brings Ferranti
into head-on competition with high-

performance emitter-coupled-logic
arrays. Fastest of the three parts is a
1,000-gate array with a 0.5-ns gate
delay (equivalent to a 300-MHz
clock rate). Its 1.5-milliwatt-per-
gate power consumption, however,
means that it will be dissipating 1.5
watts, about all that can be managed
per package without additional cool-
ing. So for the other two members of
the family, with 2,000- and 4,000-
gate complexity, respectively, speed
has been traded for power economy
and gate delays are 1 ns with 7-
mw-per-gate consumption in both
cases. (The figures quoted are for an
optional 2.5-v supply line.)

Jumbo. The group is also planning
its first family of very-large-scale
integrated ULA parts. As a result of
its 10 years of experience with the
CDI process, Grundy can now talk
with equanimity of producing jum-
bo-sized chips nearly 0.4 inch (10
millimeters) on a side. So he believes
10,000-gate arrays will be achieved
by 1983 —initially by moving to big-
ger chips and not by shrinking
design rules. “It’s an exceptionally
high-yielding process,” confirms
Williamson, contrasting its 6 mask-
ing steps with the 8 to 12 needed for
C-MOS processes. -Kevin Smith

Japan

Less than $1,000 buys personal computer
equipped with dual processors

Multiple processors (two 6809s), a
multilayer printed-circuit board, and
U. S.-originated operating systems
are among the features that one of
Japan’s most innovative personal
computers shares with the larger
mainframes developed by the same
manufacturer. Fujitsu Ltd. says that
the outstanding trait of its Micro 8
computer [Electronics, June 2, p. 64],
which has 128-K bytes of memory, is
relatively high performance for the
low price of $975.

When sales start in Japan at the
end of July, the main competition
there will be two Z80-based comput-
ers. Nippon Electric Co.’s PC-8001
sells for $750 with 24-K bytes of
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read-only memory and 16-K bytes of
random-access memory, each ex-
pandable to 32-K bytes; a separate
32-K RAM board goes for an extra
$192. Sharp Corp.’s MZ-80B, a re-
design of its -80C, has a price tag of
$1,241, for which the buyer gets a
4-megahertz Z80A with 64-K of
RAM. ROM for boot loading and
character generation only, a built-in
10-inch cathode-ray tube, and a
built-in tape deck.

Also running. Trailing far behind
the two leaders is Hitachi Ltd.’s
$1,330 MB-6890, also 6809-based
and equipped with 24-K bytes of
ROM and 32-K bytes of RAM.

In the U. S., the Zenith Data Sys-

=z FT e

tems division of Zenith Radio Corp.
builds the Z-89 computer around
two Z80s, used as in the Fujitsu
machine for computing and display,
respectively, and sells it complete
with 48-K bytes of RAM and a CRT
for $2,595. An Apple 1T with 48-K
bytes of RAM is $1,530. Fujitsu will
not, however, attempt to export its
Micro 8 before 1981 is out.

The Micro 8 makes essentially the
entire 64-K byte memory area of one
of its 6809 microprocessors available
to the user, with the other 6809 pro-
viding as much memory again for
fine-pattern multicolor video display
and character generation. Actual
keyboard scanning is performed by a
4-bit microcomputer original to Fu-
jitsu, while bubble memories (when
installed) are controlled by a Fujitsu
8049-compatible microcomputer.

The single four-layer glass-epoxy
pc board holds all the Micro 8’s
many semiconductor devices yet fits
under its keyboard. The signal lines
have negligible coupling to parallel
lines on either side of the board.

Software. The Micro 8 is shipped
with a 30-K-byte enhanced version of
Microsoft Basic that overlies 32-K
bytes of user memory. This version
of Basic includes DO . .. WHILE
loops for Pascal-like structured pro-
gramming, plus some instructions
added by Fujitsu.

For more flexible operating sys-
tems, the user will have to purchase
a dual minifloppy-disk drive for an
additional $1,400 and also one
among a menu of U.S. operating
systems. The most obvious are UCSD
Pascal (which supports Pascal, For-
tran, and Basic) and Flex—the
microprocessor disk operating sys-
tem that supports the same lan-
guages plus assembler. Uniflex is
coming, and OS/9 is also suitable.
The Z80 softcard, an idea that Fujit-
su picked up from Microsoft, enables
the computer to support CP/M.

For applications where a nonvola-
tile memory is required at lower cost
than disks, Fujitsu offers a $385
bubble holder unit that will accept
two bubble cassettes. At present, 32-
K-byte cassettes are available at
$156 each, but early next year the
firm expects to offer 128-K-byte cas-
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HOW FASTDOYOU
WANT TO HIT THE STREET
WITH YOUR
MICRO SYSTEM?

During these last two
years, thousands of companies have
gone into business with the sole
purpose of developing micro-
based products.

And in an environment
as explosive as that, you are
either very quick. Or very dead.

So, although building your mi-
cro-based system from scratch could be a
glorious experience, we would advise you
to buy one of our single board computers.
Or even better, our prepackaged systems.

If you call your local Data General in-
dustrial electronics stocking distributor™ to
order your development system this morn-
ing, you'll be able to start working on your
software this afternoon.

And while your competition is pound-
ing out assembly code, you’ll be working

with big computer languages. An MP/
FORTRAN with multi-tasking. An MP/

PASCAL that executes at assembly lan-
guage speeds. An MP/BASIC that lets

you write enormously complex programs

that take up very little space. And MP/OS.

A micro sub-set of AOS, the operating
system anyone who knows operating systems

will tell you is the
most sophisticated in the world.
With system tools as powerful as these,
you could be out seliing your micro-based
product while other guys are still trying to
figure out how to use the wimpy tools that
the semiconductor companies are offering.

And as you get bigger, and get into
bigger systems, everything you've done will
grow right along with you. Because Data
General micros are compatible with every
other Data General computer.

If you are stiil unconvinced, let us tell
you a story.

A certain system house we know as-
signed two teams the same micro project us-
ing two different computer companies. The
team using Data General finished in four
months. The team not using Data General
took nearly seven months.

Would you care to guess whose
micros they are using now?

¢»DataGeneral

We take care of our own.

*SCHWEBER, HALL-MARK, KIERULFF, ALMAC/STROUM, R.A.E. in Canada
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magnetics
IS your
field,
it will pay
you to check
into the
F. W. Bell
line of
Gaussmeters.

e L7 L LAs i

§ 000

Palt .9

28 different meters.
110 different standard probes.
We’ve got a meter and probe

for practically every magnetic
measurement need.

Bell Gaussmeters provide:
1 direct measurement of
absolute field density.

2 differential measurement
of absolute field density.

3 differential measurement of
field density difference at two
probe locations. 4 incremental
field measurements using an
expanded scale. 5 summation
measurements.

Accuracies from =0.1% FS.
Dynamic ranges from

0.1 Gauss FS (1075 tesla) to
100,000 Gauss FS (10 tesla).

For full technical information and
application assistance,
contact us today.

ELLnG

Subsidisry,

Magnetics & Electronics, Inc.

6120 Hanging Moss Rd. Orlando, FL 32807
Phone 305/678-6900 TWX: 810-853-3115
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settes using 1-megabit bubble chips.

At the other end of the spectrum,
business uscrs who want to exchange
data with mainframes can use full-
sized floppy-disk drives with an 1BM-
compatible format and maintain
their own data bases in 10- and 20-
megabyte hard disks. They can also
communicate with mainframes at
speeds of up to 9,600 bits per second
through an RS-232 interface cither
asynchronously or using a built-in
IBM binary synchronous protocol —
which is probably a first for micro-
computers.

Control. Control applications are
supported, too. The computer has
built-in analog-to-digital conversion.
An IEEE-488 interface will be avail-
able as an option.

The display processor’s memory
map is dominated by 48-K bytes
used as video RAM. This gives a dis-
play of 640 dots across the screen by
200 top to bottom, with cight colors
for each dot. -Charles Cohen

Personal computers
accept oral input

Two Japancse firms chosc the late
May Microcomputer Show °81 in
Tokyo to unveil voice recognition
units for entering data on personal
computers. Both usc large-scale inte-
grated circuits and the dynamic pro-
gramming matching approach to
voice recognition, but their similari-
ties stop there. Nippon Electric Co.
designed its PC-8012-03 voice recog-

nition board exclusively for usc with
its PC-8001 personal computer. Sa-
nyo Electric Co.’s SSR-16 and -32
boards, on the other hand, are stand-
alone; containing their own micro-
processor, they can be used with an
array of computers, machine con-
trollers, and other machines requir-
ing simple data input.

Origins. NEC’s unit actually con-
sists of two 220-by-95-millimeter
circuit boards and a microphone. It
uscs a simplified version of the
dynamic programming, or time-nor-
malized pattern-matching, method
found in NEC's larger and more
expensive DP scries of voice input
devices. The number of analytic
channels has been halved to eight
and the analog-to-digital conversion
of voice amplitude conversion halved
to 4 bits. In addition, the volume of
operations and data was reduced to
the point where an 8-bit central pro-
cessing unit could handle it.

With 5-K-bytes of random-access
memory to hold the reference pat-
tern, NEC’s unit can recognize up to
60 isolated words uttered by a speci-
fied speaker with a claimed accuracy
of over 98%. The largest reference
pattern size for any word is 80 bytes,
and the average response time is 0.7
sccond. The host computer can dis-
play numerically the relative diffi-
culty of rccognizing ecach word regis-
tered, so that the user can determine
the rejection threshold. With a mini-
disk, the vocabulary or number of
other specified spcakers can be
incrcased almost indefinitely.

NEC will start delivering its board

Its mistress’s voice. One of the first two Japanese entries aimed at the personal computer
field, NEC's voice recognition unit responds to as many as 60 words from a specified speaker.




92 different U cores.
A4 different E cores.
23 different | bars.

That's the broadest line of stan-

dard ferrite cores in the industry.

Stackpole Ceramag® soft ferrite
cores.

More standard configurations
make it easier for you to closely
match your power-supply design
requirements.

What's more, because of flexi-
bility in our tool design. some
modifications of standard di-
mensions are possible. We may
be able to provide you with your
customized part without costly
custom tooling.

More power in less space.

¢

Ceramag cores can provide opti-
mum power in the smallest space
with some of the most effective
combinations of window and
core areas (W,A,). These combi-
nations are backed by Ceramag
24B ferrite material that has a
reputation for the most consis-
tent quality and predictable per-
formance.

So. for the right core to fit your
design with consistent. reliable
performance, talk to the people
with the broad line. Call or write:
John Arnold—Ceramag Products,
The Stackpole Corporation.
Electronic Components Division,
St. Marys, Pa. 15857.

Telephone: (814) 781-8478.

STACKPOLE

Get to know us. We can help.
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NJE’S
Ferroresonant
Power Supplies
To 'I'I/le Rescue¢
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 Free yourself
i

.. from the
jungle of

: selecting the right
power supply for your high
reliability applications. It’s NJE to the rescue,
with the finest standard and custom high
quality ferros in the industry.

Performance

Up to 650 Watts and more of DC Power
Good Line Regulation and isolation

from line transients

Up to 90% Efficiency

Reliability

Full 6 Year Warranty on Parts and Labor
Economy

You can probably use our economical fer-
roresonant power supplies in many ap-
plications that you thought might calil for
more costly switchers.

Why Settle For Anything, When You Can
Have The Finest Power Supplies In The
Jungle. Rely On NJE.

Call or write for complete specifications.

W

P.O. Box 50, Culver Road
Dayton, NJ 08810

(201) 329-4611
TWX: 710-480-5674
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in Japan in July at a suggested retail
price of $422. Sample exports are
slated to start in September. “We
think this will significantly increase
demand for personal computers,”
says Tomio Goto. A supervisor in
NEC’s personal computer engineer-
ing department, he foresees demand
from laboratory technicians, product
inspectors, document handlers, and
others who typically must stop all
their other business to enter data via
a keyboard.

Terser. Boasting their own on-
board 8088 microprocessors, Sanyo’s
units offer a much smaller vocabu-
lary at a much higher price. The
SSR-16, for example, can recognize
16 words uttered by either of two
specified speakers and will sell for
$722 to $902 when it reaches the
market in late June. A price for the
SSR-32, which recognizes up to 32
words and will go on sale in the fall,
has not been set. As the Sanyo units
cannot be connected to disk drives,
their vocabulary cannot be ex-
panded. But their 98.7% accuracy
and 0.5-second response time are an
easy match for the NEC units and
their versatility is superior.

Although first shown at the
Microcomputer Show, the units’ ma-
jor initial applications will be with
machine controllers operating with
five to six switches, says Kiyoshi
Tajima, chief engineer at Sanyo’s
research center. He adds that Sanyo
late this year will announce a 48-
word model using an 8086 16-bit
processor. He says the company has
not decided on production volumes
for either the SSR-16 or -32 or on its
export plans, but will respond to
orders from overseas.

Sanyo’s 192-by-260-mm boards
contain two 32-K erasable program-
mable read-only memories and three
16-K complementary-MOS RAMs,
eight hybrid LSI bandpath filters,
and a S-volt battery-backed power
supply, in addition to the microcom-
puter and a tiny display. Also, a
switch lets it designate one of two
specified speakers.

In the U. S., Heuristics Inc. intro-
duced its $275 H-2000 board mod-
ule for insertion in the Apple com-
puter in 1979. -Robert Neff

Electronics /June 16, 1981
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Heat and sand for 500 miles.
And you can still counton W&G’s Level Meters.

What is the cost of instrument
failure out here ? In the Australian
desert they have decided to use
W& G equipment for automatic
level measurements. Because
of reliability and accuracy and
advantages only obtained from
W&G.

Take the Level Meter SPM-19

with the range 200 Hzto 25 MHz:

equally at home in the operating
company or PTT and in pro-
duction testing. Synthesizer
tuning. Sweepable without phase
jumps. Signal search. Fixed
frequency stepping. Large
memory for 200 frequency points
and 50 menus of complete set-
tings. Can you imagine all your

possibilities? Add to this the
many other exceptional perform-
ance features.

Look into the SPM-19 to get the
most out of level measurements:
for more information use the
reader service card or the infor-
mation coupon.

We at W&G have been measure-
ment specialists for decades.

As an independent supplier we
serve all telecom system manu-
facturers and Telecom Admin-
istrations. Nothing but measuring
instruments—and we are work-
ing hard to keep them the best.
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| would like information about:
O Level Measuring Technology
D W&G’s Overall Product Line

Name ...

Company
Address ...

~

Country
Tel. No.

W&G

Wandel & Goltermann
GmbH & Co - Abt. VW
P.O.Box 45 - F.R.G.
D-7412 Eningen u. A.
Tel. (07121) 8911
Telex 07 29833 wugd
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rigid disk drive, you havent found us yet.

Hard to believe, perhaps, but our 5%4" rigid drives

rank among the highest in storage capacity. No one ships as many 5/4" floppy
drives. No one knows more about high-volume, high-quality electromechanics.
And no one else designs and produces their own head from start to finish.In fact, no
one,but no one, builds as much of their own product. You see, at Tandon, we simply

make more of what we make. Tandon. 20320 r_-
Prairie, Chatsworth, CA 91311, (213)993-6644. | &R Oon

The most successful disk drive company you never heard of
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From the Space Shuttle to 747s.

The Minute Man Missile to inner ear
implants. Big ideas can generate a
lot of small problems. In other words,
when it comes to microminiature
technology, it's not as simple as buy-
ing an off-the-shelf connector. Hidden
costs (prototypes, dry runs, learning
curves) begin to really add up. And
the total installed cost of designing an
interconnect system becomes a
project engineer's nightmare.

That's where ITT Cannon Electric
comes in.

Weve not only been a pioneer in
microminiature technology. Weve
handled more microminiature inter-
connect system problems, for more
companies, than anyone else.

So whether you need some help
building an interconnect system.

Or youd like us to design it as well.
Give us a call.

Welll not only prototype, test, and
evaluate every interconnection aspect
of your system. We can probably
deliver it at a lower total installed cost
than you can.

And there's nothing small time
about that.

Contact the Micro Division Mar-
keting Manager, ITT Cannon Electric,
a Division of International Telephone
and Telegra