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This high-precision bridge compares
R-L-C components with a standard, either a sample component
or laboratory standard. It is equally useful for tests on etched boards and sub-assemblies
and can be operated either manually or in combination with automatic sorting equipment.

Conventional bridges can be too slow for 100% testing. For such high-volume use, a fully
automatic device is often the answer, although it usually measures only one of the main param-
eters (R, L, or C}. Where the requirements include versatility and low cost as well as speed, a
third alternative, the Type 1605-A Impedance Comparator, is the best choice.

This bridge requires no manual balancing; two meters indicate the difference, in magnitude
and phase, between the unknown and an external standard. Comparisons can be made with a
precision of better than 0.01% for small differences. Components can be measured as rapidly as
the operator can plug them into a test jig.

For matching, sorting, and production testing, the Impedance Comparator offers you the
precision of manual-bridge measurements combined with the speed of the production line.

Condensed Specifications:
There are two models of the Type 1605 Impedance Comparator: the 1605-A and the
1605-AH, which differ only in range and sensitivity. Both are available in rack and
bench models.

BASIC RANGES:

Measurement TEST FREQUENCY AND VOLTAGE:
Frequency (both models) — 100 Hz,

1 kHz, 10 kHz & 100 kHz, switch-

*Phase-Angle

Impedance-Mag.
Difference Range

Impedance Range
Difference Range

Resistance (or

1605-A Impedance Magnitude)| 20 to 20M@ :g;%;f&;% selected
- o Y +0.003, =0.01, Voltage (across unknown & stand-
f:jpacutance 40pF to 800uF fulliscale =0.03, =0.1 radian, ard) — Approx. 0.3V for 1605-A
Car;]_b(ra] extins%ed to full scale Approx. 1V for 1605-AH

inductance 20uH to 10,000H ?osf Ii'rgnita}zsts % PRICES:

- Type 1605-A Impedance Comparator,
Resistance (or 4

1605-AH  Impedance Magnitude)| 209 to 20 Mg :({;71,%;3*‘;3%' SIISHNATIES A

- ~ e — sl = gé:ale 0 +0.001, =0.003, Type 1605-AH Impedance Compara-

Capacitance

Inductance

40pF to 804F

200u4H to 10,000H

Can be extended to
as high as =15%
for limit testing

+0.01, +0.03 radian,
full scale

*Phase-angle difference is very nearly equal to D difference (for C & L) or Q difference (for R)
when either D or Q is less than 0.1.

BOSTON « NEW YORK » CHICAGO » PHILAOELPHIA » WASHINGTON. 0.C

SYRACUSE » DALLAS » SAN FRANCISCO » LOS ANGELES » ORLANODO
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GENERAL RADIO COMPANY (Overseas), ZURICH, SWITZERLANO

GENERAL RADIO COMPANY (U K.} Ltd., BOURNE END, ENGLAND
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Write for complete information. Also
ask about our compietely Automatic
Capacitance Bridge Assembly, the
Type 1680-A.
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Push

oo Accuracy: 0.002% of reading + 0.0002% of range

Highest resolution (0.2 ppm of range) —1, 10, 100, 1000 v ranges
Stability: 1 ppm/hour, 5 ppm/day, 30-day calibration cycle
RATIO measurements: four ranges with 6-digit resolution

True isolation, battery operation
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for today’s most accurate
dc differential volt/ratio
meter measurements!

ACCUracy Here's the most accurate dc voltmeter avail-
able today, backed by a minimum 30-day calibration cycle
and temperature coefficient of 4 ppm/°C. With a sensitivity
of =10 uv full scale, six-digit resolution is meaningful for
measurements in standards and calibration labs, design labs

.and all areas (physics, biomedical, electro-chemical, uni-
versity, processes, control} where high precision and stability
are essential.

ratio Then add four ranges of ratio capability with 0.002%
accuracy and make both resistance and voltage ratio meas-
urements. The customary precision voltage source required
for resistance ratio is no longer necessary.

isolation & line/ battery operated model permits true
“floating” measurements and provides portability not available
at this accuracy level before.

There is 10% overranging on all voltmeter functions, with
overload recovery of less than three seconds, and immunity

HEWLETT
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to damage by overload. The recorder output at =1 volt and
1 milliamp will drive any recorder.

ease of operation Pushbutton function and range
selection, plus a full in-line six-digit readout, permits convenient
and time-saving measurements. Six discrete decade dividers
with concentric null sensitivity pushbuttons now make nulling
very simple. The zero pushbutton disconnects the input source
and decades, and internally shorts input terminals . . . no need
to return decades to zero.

All silicon solid-state, with plug-in circuit board design for
easier maintenance in both the 3420A (line operated)at$1175,
and the 3420B (line/battery operated) at $1300.

Ask for a demonstration by calling your Hewlett-Packard
field engineer. Or get complete specifications with the same
call or by writing Hewlett-Packard, Palo Alto, Calif. 94304,
Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice. Prices f.0.b. factory.

PACKARD

An extra measure of quality
1649
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far out

All the way out to 10 MHz!
Introducing a new FM
discriminator /frequency meter

Here’s a new frequency meter and FM discriminator with
seven times the range previously available...3 Hz to 10
MHz. Its wideband FM discriminator (3 dB at 1 MHz!)
is ideal for measuring signals being FM’d or undergoing
very rapid frequency changes. Linearity is 0.025% out to
100 kHz, 0.05% to 1 MHz, 0.1% to 10 MHz. Residual FM
noise is 100 to 120 dB down. With an optional series of low-
pass plug-in filters, measure the amount of deviation in the
signals, plus the rate and components of the deviation.

You can read frequency to 1% accuracy (of reading) on
the front-panel meter, record ftequency and FM data from
its recorder outputs, or use the 5210A for tachometer or
stroboscope work and flutter and wow measurements.

HEWLETT h
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For even higher resolution, a scale expander will expand any
10% segment of the meter scale or recorder output ten times.
Zero offset is continuously adjustable, O to full scale, or you
can order Option 01 (pictured above, $125 extra) for a
calibrated 10-step offset control and 0.2% to 0.3% accuracy.

Other outstanding features: 10 mV input sensitivity, 20
Hz-10 MHz...built-in 0.01% crystal calibrator...1 meg/
30 pf input impedance. Price without options, $575.

The complete story on the “far out” 5210A is in a down to
earth data sheet available from your HP field engineer, or
write Hewlett-Packard, Palo Alto, California 94304, Tel.
(415) 326-7000; Europe: 54 Route des Acacias, Geneva.
Data subjectto change without notice. Price f.0.b. factory.
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Technical Articles

l. Design

Tiny filters block the path of

radio-frequency interference

Low-pass filters built of lossy inductive elements
fitted into ceramic capacitors sharply erode un-
wanted signals from 100 kilohertz to 10 gigahertz
P.A. Denes and J.J. Crittenden, Denesco, Inc.

Designer’'s casebook

B Transistor switch for clickless keying

8 Amplifiers and triggers simulate blood pressure

B High-speed wideband gate provides
70-db isolation

B Suppressed carrier modulator with
noncritical components

B Pulse circuit fires scr pair

B Front-end nuvistor lowers transistor
amplifier noise

B Voltage-controlled multi produces
triangular output

Il. Application

Correlation entering new fields with real-time
signal analysis (cover)

With new techniques, engineers can now perform
correlation analysis in real-time to dig a signal
from noise in many applications

Bernard LuBow, Princeton Applied Research Corp.

Wiring design helps core memory work

at rapid cycle time

in a 2%, dimensional organization, a new core
memory has a 500-nanosecond cycle, and still is
inexpensive

Alexander Elovic, Burroughs Corp.

Double phase-shift keying

speeds data over voice channels

Built with integrated circuits, a modern phase

modulates binary data and bit-times signals on
the carrier instead of synchronizing pilot tones
Martin Poppe, State University of New York

I1l. Engineering

The other side of the recruiting coin

An engineer who heads a research and development
division tells why it's unfair to blame only the
employers for problems encountered by job-
seeking engineers. Some applicants cheat
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Readers Comment

No more cut and try

To the Editor:

In “Electronics Newsletter” [Oct.
3, p. 25], a reference was made to
the use of the NET-1 circuit analy-
sis computer program in the design
of monolithic integrated circuits
for Honeywell, Inc. It is interesting
to see that others have shared the
success that we at the Arinc Re-
search Corp. have had in applying
computer techniques to integrated
circuit design.

The Arinc program has several
advantages in this application,
such as the ability to describe a
transistor in terms of its design:
i.e.,, junction areas, base width,
resistivites, etc. The effects of com-
ponent tolerances may be handled
as variations in both absolute value
and ratio to other components in
the circuit and parasitics may early
be included in the component data.

An additional feature, which
Arinc Research has found quite
useful, is the Monte Carlo analysis.
Using this technique, actual pre-
dictions of production yield can be
made based upon variations in
process control.

In our integrated circuit design
activities, the use of this program
has eliminated the cut-and-try ap-
proach to design, and generated
the data required to optimize a cir-
cuit with the first set of masks.

John R. Gliessman
Manager, Electronic
Technology Program
Arinc Research Corp.
Santa Ana, Calif.

Some reservations

To the Editor:

I was interested in your editorial
“Traveler’s lament” [Sept. 19, p.
23], and wonder if the millions the
airlines have spent on electronic
equipment of one sort or another
to improve service in recent years is
properly described as “lip service.”
My impression is that the airlines
are up against state of the art prob-
lems in most of the areas you men-
tion. The computer reservations
system, as you probably know, al-
most didn’t work. Millions in addi-
tional development were required
after the purchase of the major

Electronics | October 31, 1966



New from Sprague!

LowW | SILICON
COST E PT EPITAXIAL
HERMETICALLY PLANAR
SEALED TRANSISTORS

NOW AVAILABLE IN PNP TYPES!

NPN TRANSISTORS PNP COMPLEMENTS

Type No. Application Features
TN53-TN56 high voltage BVceo = 45V (min.), BVcgo = 75 V (min.), 2N4412-2N4413 (1Q55-TQS6)
switch fy = 100 (min.) Low Level, Low Noise
2N4383-2N4386|  low level wide-band noise figure = 2 db (typ.), (complement of TN55, TN56)
(TN55-TN58) switch hre = 100 at 10 mA TQ59—TQ60
TNs9-TNes | Migh speed f+ up to 100 me, hye up to 100 at 150 mA General Purpose, High Gain
switch (complement of TN59, TN60)
TN79-TN8O |  chopper T e e TQ61-TQ62
s B = . :
: - High Speed Switch
TN81 power amplifier | - 600 mW Poyt at 50 mA, typical gain of 9 db (complement of TN61, TN62)
‘[Wal Hermetically-Sealed TO-5 and TO-18 Metal Cases E%L

T0-5 CASE

for Superior Moisture Resistance

and Power Capability
T0-18 CASE
For complete information, write to Technical
Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01247

SPRAGUE COMPONENTS -
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p n n G U E
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES
RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUNO MAGNETIC CORES
INTEGRATED CIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
THIN-FILM MICROCIRCUITS ~ ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS
433-6340
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*Sprague’ and *(2)* are registered trademarks of the Sprague Electric Co.
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Worlds of Clifton Quality

in our NEW, Gompetitively Priced DG Motors

DC MOTOR

- TYPE |3-Dm-A-l

SLIFTON pagCISion PRODVCTS
490 of UITTOM Precision Pradects 4
2 2

The illustration of our Solar System shows the nine planets and their
31 satellites in scale with each other and the enormous sun. The pro-
cession starts with Mercury at the left and ends with Pluto on the
far right.

Circle 6 on reader service card

Built to exacting Clifton and MIL-E-5272 standards, these DC
motors are a completely new design. They offer many advan-
tages such as: stainless steel, corrosion resistant housings
and ball bearings, and brush springs which maintain constant
pressure over brush life. Brush life itself is up to 1000 hours
depending upon environmental conditions and application.

These motors feature a five har commutator. Due to the in-
herent design, the rotor produces a magnetic detent under
zero excitation which minimizes gear train drift. Units avail-
able in both 14 and 28 volit excitation. Special voltages, shafts
and housings available upon request.

Clifton Precision Products, Division of Litton Industries,
Clifton Heights, Pa., Colorado Springs, Colo.

T

CLIFTON

PRECISION PRODUCTS
DIVISION OF LITTON INDUSTRIES



systems, I made a speech to some
key computer people of one of the
major companies recently and, in
answer to questions, stressed that
additional development was badly
needed to meet ticketing and simi-
lar problems. It’ll come eventually,
but development takes time.

There are staggering problems in
doubling the air transport network
in five years and at the same time
improving its system effectiveness.
Much progress is being made. Ob-
viously you couldn’t physically
load a 150-passenger jet with DC-3
methods. But the hardware to make
more progress often doesn’t exist.
For example, we’re a year late
on the CAT-II system because,
among other reasons, manufactur-
ers haven’t been able to design run-
way lights to FAA specifications.

Your editorial sounded a little as
if all the airlines had to do was to
go out and purchase hardware. We
all wish it were so, but as you must
know, it isn’t that easy. A major
part of the problem is in the state
of the art—development is badly
needed all across the board, and
is being vigorously pursued.

John A. Creedy

Vice president, Public Relations
Air Transport Association of
America
Washington, D.C.

s We agree that you can’t load a
150-passenger jet with DC-3 meth-
ods; our complaint is that too many
airlines try. Airframe manufacturers
tell us that, operationally, the air-
lines concern themselves almost ex-
clusively with the problem of mov-
ing a cube from point A to point B.
They spend billions of dollars to
do it faster and more economically.
Compared to such sums, the money

spent on reservations systems and
passenger loading and unloading is
minuscule. In addition, money is
not enough. We deliberately cited
American Airlines’ Sabre system as
an example of where an expensive
system was not the answer. Yet the
technologies in Sabre could solve
the reservation problem. Our point
is that the technology—not the
hardware—is here today to solve
this.

The comment about reservation
systems is well taken—but out of
date. What he is saying was true
before multiprocessing computers,
time-shared machines and huge ca-
pacity, relatively inexpensive mem-
ories were designed, built and de-
livered to other kinds of customers.

It turns out that most airlines do
not use such techniques as facsim-
ile to transmit documents like pas-
senger seating charts. And some do
not even use Teletype extensively
to send up-dated reservation data.

An old adage

To the Editor:

C.M. Sinclair’s letter about pulse-
width modulation amplifiers [Sept.
19, p. 7] contained a sentence that
hits hard. The sentence reads: “Cir-
cuit complexity is not really a prob-
lem because the components re-
quired are cheap.”

Cheap components make cheap
equipment; cheap equipment makes
cheap systems; and cheap systems
are expensive to maintain and in
the end cost more than expensive
systems.

If the schematic shown is an
X-20 amplifier, buyer beware.

Robert B. Watson
Federal Aviation Agency
Tucson. Ariz.

——————— 1-——————-—---ﬂ
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NEW!

Commercial
wirewound trimming
potentiometers with
mil-quality windings
for only

d1

each!

(1,000 pc. gty., 1002 to 20KQ)

5067H

5067P

CHECK THESE SPECS!

Dimensions: _.............36”H. x .28”W. x 1”L.
Operating Temp. Range: ... —55°C. to 4-85°C.
Power Rating: .....5 watt at room temperature
Total Resistance: ... . *+10%
Standard Resist. Range: .. to 20K 25K 50K
o Temperature coefficient 70 ppm, nominal

© Exclusive Multi-Weld® mil-quality terminations

2 OTHER NEwW COMMERCIAL UNITS!

870 Series — 1” between mounting
holes; oper. temp. range —55°C to
+115°C. Flex, leads, solder lugs and
p.c. pin models.

800 Series — Lowest cost mil-quality,
1” unit. 0.5 watts at 70°C. Gper. temp.
range —65°C to -}-125°C. Flex. leads,
solder lugs, p.c. pin models.

Ask your Atohm rep for samples, or write to:

ATOHM ELECTRONICS

COMMERC!AL PRODUCTS DIVISION =—
3030 Empire Ave. » Burbank, Calif. 91504

7|
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“BLUE GHIP” TRANSFORMERS
NOW AVAILABLE IN GASE SIZE #7

IN STOCK—is the latest addition to the versatile
family of Blue Chip transformers for printed circuit
applications. This still smaller size; (Height .340
inch maximum, volume .060 cubic inches),
transformer offers design engineers more flexibility
for electrical and mechanical transistor circuit
applications. The size #7 Blue Chip transformers
provide a response of &~ 2 db from 300 te 100,000
Hz in a number of impedance ranges and are
designed to meet Mil-T-27B, Grade 5, Class S.
Write for your copy of complete electrical and
mechanical specifications.

minin

.

T

1.00018.

o

—-l 1.000 IN. I-—

’

ADC

ADC PRODUCTS

A DIVISION OF MAGNETIC CONTROLS CO.

6405 Cambridge Street « Minneapolis, Minnesota 55426
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People

In a sprawling old building in
Waltham, Mass., John J. Marino
and Jonathan J. Sirota have been
working  since pTEREETIE
July with six FW- '
employees and
an idea. The
idea is the com-
mercial produc-
tion of braided
electronic mem-
ories by textile =
loom techniques Marino
[Electronics, April 18, p. 40]. The
manufacturing approach is still
under development at the Instru-
mentation Laboratory of the Mas-
sachusetts Institute of Technology.
But 28-year-old Marino and 24-
year-old Sirota have plans to leap-
frog into a commercial version of
the MIT method and manufacture
magnetic memories that are com-
petitive with currently available
memories. The two researchers call
their company Memory Technol-
ogy, Inc,

In one section of their mostly
empty quarters an electronically
controlled loom h
made by the ‘
two ex-MIT en-
gineers  feeds
spools of wire
through  rods
which click up
and down to
fashion the ze- .
ros and ones of Sirota
the braid. A machine company is
making a loom for them based on
this design and the lessons learned
as they continue research on the
manufacturing technique.

Too late for Apollo. The new
company will take a modular ap-
proach in converting to commer-
cial production of read-only memo-
ries. The braid memory probably
would have been used in the
Apollo guidance and navigation
computer, but its development was
not far enough along when Apollo
designs had to be frozen. Apollo
will have a core rope memory, de-
signed by the same MIT laboratory
group.

Marino and Sirota see the first
big market for read-only memories
as sequence generators to replace

Electronics | October 31, 1966



- Now from MACHLETT:

22 high-precision, low torque,
vacuum variable capacitors
for heavy duty

L=l

Each of these 22 ceramic vacuum

variable capacitors from Machlett offer

the following advantages:

* High rf current capability

* Stable operation at high temperature

* Structural rigidity

* Low capacitance variation with
temperature change

* Wide capacitance range

* High Q factor (1000 or greater)

* Low operating torque

* High resistance to damage from
over-voltage.

Capacitance values from 5-750 pF to

50-2300 pF; voltage rating to 15 kv;

current rating to 75A. Custom design

consultation for special applications is
available from Machlett.

For full details on this new line, write to

The Machlett Laboratories, Inc.,
Springdale (Stamford) Conn. 06879

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY
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New from Sprague!

5 Times the Resistance of
a Conventional Metal-Film Resistor

of Equal Size!

Wattage Maximum
Type Rating Size | Resistance
Extended-Range "
fimistor | 110 [903,%| 15 we
Resistor i 3
Conventional "
Metal-Film | 1710 [9%,0] g3 ma
Resi 250" L.
esistor

EXTENDED-RANGE FILMISTOR'
METAL-FILM RESISTORS

Substantial saving of space in all wattage ratings —
1/20, 1/10, 1/8, 1/4 1/2, and 1 watt—with
absolutely NO SACRIFICE IN STABILITY!

Extended-Range Filmistor Resistors now offer, in addition to accuracy . . . sta-
bility . . . reliability . . . resistance values in size reductions which were previously
unobtainable. Size and weight advantages of Filmistor Resistors now make them
ideal for applications in high-impedance circuits, field-effect transistor circuits,
etc. Many designs which previously had to settle for the higher temperature
coefficients of carbon-film resistors in order to obtain required resistance values
can now utilize the low and controlled temperature coefficients of Filmistor
Metal-Film Resistors.

Other key features are =1% standard resistance tolerance, low inherent noise
level, negligible voltage coefficient of resistance, and tough molded case for
protection against mechanical damage and humidity.

For complete technical data, write for Engineering Bulletin

7025C to Technical Literature Service, Sprague Electric Co.,
35 Marshall Street, North Adams, Massachusetts 01247.

SPRAGUE COMPONENTS

RESISTORS

CAPACITORS
TRANSISTORS
INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS
4SR-6139

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

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

10 Circle 10 on reader service card

People

the logic chains now used for mi-
cro-program control in computer
systems. Their first product will
be a quarter-million bit memory
module, which they are now trying
to sell to Honeywell, Inc.’s Elec-
tronic Data Processing division for
its 4200 and 8200 computer sys-
tems.

Marino and Sirota made one
false start when, in 1964, under
private financing, they planned to
build complete computer systems
for automated printing. Looking
for new financial support this past
summer, they turned to the Ameri-
can Research and Development
Corp. in Boston. American Re-
search officials persuaded them to
concentrate on memories only and
gave them $100,000 to get the
project started.

Nearly a decade ago, the same
Boston investment company put
$70,000 into the ideas of two other
engineers, also from MIT. Today,
the investment company’s shares
in Digital Equipment Corp. of May-
nard, Mass., are worth about $30
million.

There is no doubt that the paral-
lel is not lost on either the backers
or the backed.

Profit motive. “We're told that
Digital Equipment was making
money after six months” says Ma-
rino. “If we break even after a
year, we'll be ecstatic”, adds the
researcher.

Marino and Sirota are the
youngest entrepreneurs ever to re-
ceive backing from the Boston in-
vestment concern. Neither one was
directly involved in the braided
memory project at MIT. Marino
worked on all-magnetic computers
in another part of the instrumen-
tation laboratory. Sirota, a former
MIT graduate student, left his job
at the Raytheon Co. to devote all
his time to the new commercial
venture.

Marino, president of the com-
pany, is a University of Vermont
graduate and worked for the Gen-
eral Electric Co. before becoming
a research engineer at MIT. Sirota,
vice president, is a graduate of
Rensselaer Polytechnic Institute
and received his master’s degree in
electrical engineering as a Ray-
theon fellow at MIT.
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Sorensen DCR Series now with temperature capability to 71°C,

orensen Wide Range
ower Supplies

to 20 kW.

Sorensen's wide range DCR Series has been up-dated and
improved. What's new about the DCR's2 They are now 100%
silicon; ambient temperature capability is now to 71°C.
Four 3-phase models have been added extending power
capability to 20 kW ; 24 models are now available with ranges
up to 300 volts. ¢ Multiple mode programming—voltage/
current [ resistance. « Voltage regulation, line and load com-
bined, is *+.075% for most models « Constant current range
0 to rated current. «+ DCR's meet MIL-1-26600 and MIL-1-6181

specifications and conform to proposed NEMA standards. *
Front panel indicator for voltage/current crossover. These
features of the improved DCR {model numbers will have an
“A" suffix) are offered at no increase in price. For DCR details,
or for data on other standard/custom power supplies, AC line
regulators or frequency changers, call your local Sorensen
rep, or write: Raytheon Co., Sorensen Operation, Richards
Avenue, Norwalk, Connecticut 06856. Tel: 203-838-6571.

MODEL SELECTION CHARY

\RAVTHEON,

Voltage Amps. Model Price Amps. Model Price Amps. Model Price Amps, Model Price
0- 20 125 DCR 20- 125A $1180 250 DCR 20- 250A $1550 —_ —_ — — —_ —
0- 40 10 DCR 40- 10A 360 20 DCR 40- 20A 525 35 DCR 40- 35A $ 750 60 DCR 40-60A $925
0- 40 125 DCR 40-125A 1390 250 DCR 40 250A 2100 500 DCR 40-500A 3050 —_ —_ —_—
0- 60 13 DCR 60- 13A 525 25 DCR 60- 25A 780 40 DCR 60- 40A 925 —_ — -
0- 80 5 DCR 80- 5A 360 10 DCR 80- 10A 580 18 DCR 80- 18A 780 30 DCR 80-30A 925
0-150 2.5 DCR150- 2.5A 360 5 DCR 150- S5A 580 10 DCR 150- 10A 780 15 DCR150-15A 910
0-300 1.25 DCR300-1.25A 375 2.5 DCR 300- 2.5A 580 5 DCR 300- 5A 780 8 DCR 300- 8A 910

Circle 11 on reader service card



NOW THERE'S PLANARIL

Fairchild has now added refinements to its
patented Planar* process, which result in improved 1. TYPICAL MOS-FET
device stability, longer life, and

greater reliability without 100% burn-in.

METAL

-TYPE

2. TYPICAL MOS-FET

Io

3. TYPICAL MOS-FET

Fairchild invented the Planar process, and by doing so
revolutionized the semiconductor industry. Without
Planar the reliability of transistors would still be ques-
tionable, integrated circuits would not be where they are
today, and the whole structure of the electronics indus-
try would be different. But current requirements for ever

METAL — '_*'V//

+
PIYPEF -7 = \¢pvee

more reliable systems and components have created a 5 ' o 5 1‘6 A
need for a better, purer manufacturing process. No b Ves

doubt some manufacturers will soon find ways to

improve the basic Planar process. We already have.

4. PLANAR ll MOS-FET

What is Planar |1? Planar |l is a refinement of the original
Planar process. It is essentially aimed at controlling the
behavior of free positive ions in the oxide layer which
characterizes the Planar process. Concentration of free
ions in the oxide can lead to problems that result in
unstable MOS-FET devices, and to outright failure in
transistors. The Pianar Il process keeps the number of
these impurity ions to a minimum by using only ultra
pure materials, utilizing better metalizing and bonding

o
=5

techniques, and by adding a few steps to the basic proc- a 0 15
ess which result in a much purer oxide layer. How does b Vos
this work?
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5. PLANAR I} PNP TRANSISTOR ‘Q‘T
EQR BASE EMITTER BASE EQR
OXIDE
P+ [PF P+ GUARD RING

N

P

P+ COLLECTOR

W,WW\M/\/\

Stable MOS devices: In a typical P-channel MOS-FET
(Fig. 1a) free positive ions are randomly distributed
throughout the oxide layer. If a negative voltage is ap-
plied to turn the device on, it repels the free electrons
in the N material and allows a P-channel to be formed
and current to flow from source to drain. Initially such a
voltage could be 5V (Fig. 1b).

As you can see in figure 2a, the negative voltage aiso
attracts the free positive ions, and they concentrate near
the oxide-metal interface. When a negative voltage is
again applied, a much smaller voltage (about 1V) is re-
quired to form the P-channel, since the ions are already
concentrated at the metal-oxide interface (Fig. 2a, 2b).
Conversely, if a positive voltage preceded the negative
turn-on signal, a much higher voltage (15V) is required
to form the channel, since the positive ions will be at the
bottom of the oxide layer, and will be attracted to the
top (Fig. 3a, 3b). Thus, the threshold of the device is de-
graded and fluctuates between 1-15 volts, depending on
the polarity of the previously applied signal.

Figures 4a and 4b show how the Planar Il process helps
to alleviate this problem. In the Planar Il device the num-
ber of impurity ions is kept to a minimum, and the effects
of their migrations is so small as to be negligible. The
result is a threshold voltage that is stable and constant.

Stable PNP devices: To combat ion migrations in PNP
transistors we use an equipotential ring (EQR) and a
-guard ring in addition to controlling the impurities
(Fig. 5). The EQR and guard ring prevent the formation
of inversion layers which can lead to channeling and
device failure. This is accomplished by reshaping the
electrical field distribution within the
oxide layer to eliminate the lateral com-
ponent. lons are inhibited from moving
laterally within the oxide layer, thus pre-
venting inversion layers from forming.

The results were dramatically demonstrated in a recent
test under severe High-Temperature Reverse Bias
(HTRB) conditions. Epoxy devices without EQR and
guard ring were subjected to conditions of Ta=+125°C,
Vee=80V. Over a 1000 hour period, more than 40% of
the devices tested had lcio changes greater than 1000nA.
An identical sample of PNP epoxy devices with EQR and
guard ring went through the same test for the same time
period. Not one of these transistors had an leso change
greater than 1nA.

Higher Voltage, lower cost: Because of the Planar Il
process you can now get high voltage PNP’s from Fair-
child. Our Series 2N4357, for example, features voltages
up to 240V LVew. Even in epoxy, high voltages are now
practical. Our PNP epoxy series SE7501 features col-
lector-emitter voltages of 140V. This means you can
get high voltages at lower epoxy prices. Furthermore,
Planar 11 eliminates the need for 100% burn-in on PNP
transistors. This is translated into both lower prices and
faster deliveries.

Planar Il summary: The benefits of Planar Il processing
can be summed up as follows: it allows us to make
stable MOS field-effect transistors. It allows us to make
reliable, high voltage, high performance PNP devices
with the flexibility of low cost epoxy packaging. It even
improves the stability with time (resulting in longer life)
of NPN transistors and integrated circuits. In a word, it
allows us to offer you better, more reliable solid-state
devices at less cost. Planar Il is the purest manufactur-
ing process ever used in mass production. We suspect
that in a few years everyone will be using it. You can
wait. Or, get it now, from Fairchild.

R e
FAIRCHILD
femerac o ]
SEMICONDUCTOR

*Planar is a patented Fairchild process

FAIRCHILD SEMICONDUCTOR /A Division of Fairchild Camera and Instrument Corporation ® 313 Fairchild Drive, Mountain View, California (415) 962-5011 ® TWX: 910-379-6435
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ERRORS

make
us
angry!

that's why we
manufacture

variable
attenuators

with error of less

than 0.05 db’

Think attenuators...say the words ‘‘Pre:
cision Performance’’...and you must
conclude Jerrold ATV-Series Turret Atten-
uators. Small, compact, they cost far less

than you might expect.

Jerrold attenuators set the pace with
intrinsic quality like coin-silver contacts
for maximum conductivity, finest-quality
deposited carbon disc and rod pad re-
sistors for extreme accuracy, and positive
spring-loaded detent mechanism for
faultless resolution—in fact all the elec-
trical features of ‘‘pull-and-turn* atten-

uators at one third the cost!

Model ATV-1,* 0-0.9 db in 0.1 db steps

(Fixed Attenuation 3 db), Accuracy + 0.05 db at
max. attenuation.

Model ATV-8, 0-9 db in 1 db steps,

Accuracy +0.1 db at max. attenuation. $250.00

Model ATV-50, 0-50 db in 10 db steps,

Accuracy +0.5 db at max, attenuation. $195.00

Group this with 50 ohm impedance,

VSWR of 1.06:1 at 1000 MHz (1.1:1 at

1200 MHz), low insertion loss .1 db max-

imum, and you come up with THE BEST

BUY IN THE INDUSTRY! If you're oper-
ating DC to 1200 MHz...send for com-
plete specs today.

JE ”L MEASUREMENT AND
TEST INSTRUMENTATION
JERROLD ELECTRONICS CORPORATION

Government and Industrial Division
Philadelphia, Pa. 19105

14 Circle 14 on reader service card

$275.00

Meetings

Technical & Electronic Ceramic
Manufacturer's Exhibit & Seminar;
seminar committee of the Technical &
Electronic Ceramic Manufacturer’s
Exhibit & Seminar;

New York Trade Show Building,

New York City, Nov. 1-3.

Northeast Electronics Research and
Engineering Meeting, IEEE; Sheraton-
Boston Hotel, Boston, Nov. 2-4.

Reliability Engineering and
Management Institute Meeting,
Reliability Engineering and
Management Institute; the University
of Arizona's Student Union Building,
Nov. 7-16.

Symposium on Automatic Support
Systems for Advanced Maintainability,
St. Louis Section of IEEE; Colony Motor
Inn, Clayton, Mo., Nov. 7-9.

Fall Joint Computer Conference,
American Federation of Information
Processing Societies; Civic Center,
San Francisco, Nov. 8-10.*

Engineering in Medicine and Biology
Conference, IEEE; Sheraton-Palace
Hotel, San Francisco, Calif., Nov. 14-17,

National Electrical Manufacturers
Meeting, National Electrical
Manufacturers Association; Palmer
House, Chicago, Nov. 14-17,

Aircraft Design and Technology
Meeting, American Institute of
Aeronautics and Astronautics;
International Hotel, Los Angeles, Calif.,
Nov. 15-18.

Ceramic/'66 Exhibit and Seminar,
Technical & Electronic Manufacturer's
Association; Trade Show Building, New
York City, Nov. 15-17.

Conference on Magnetic & Magnetics
Materials, IEEE; Sheraton Park Hotel,
Washington, D.C., Nov. 15-18.

Mid-Atlantic Engineering Conference
and Tool Exposition, American Society
of Tool and Manufacturing Engineers;
Baltimore Civic Center, Baltimore, Md.,
Nov. 15-17.

National Conference on the
Management of Aerospace Programs,
American Astronautical Society;
University of Missouri, Columbia, Mo.,
Nov. 16-18.

Engineering and Maintenance
Conference, Air Transport Association;
Century Plaza Hotel, Century City,

Los Angeles, Calif., Nov, 17-18.

Symposium on Oceanography and
Oceanology, Institute of Environmental
Sciences; Henry Hudson Hotel,

New York, Nov. 17.

Energy Conversion Exposition, American
Society of Mechanical-Engineers;
Statler Hilton, New York City,

Nov. 27-Dec. 1.

Vehicular Communications Conference,
{EEE; Montreal, Quebec, Dec. 1-2.

Meeting of the National Committee of
the International Scientific Radio Union;
Cabana Motor Hotel, Palo Alto, Calif.,
Dec. 7-9.

Electronics Industry Plating
Symposium, American Electroplaters’
Society; Robert Treat Hotel,

Newark, N. J., Dec. 8-9.

Call for papers

National Telemetering Conference,
IEEE; San Francisco Hilton Hotel,
San Francisco, Calif., May 16-18.
Nov. 4 is deadline for submission of
abstracts to Max A. Lowy, program
chairman, General Electric Co. P.O.
Box 8048, Philadelphia, Pa.

National Particle Accelerator Confer-
ence—Accelerator Engineering and
Technology, IEEE, Shoreham Hotel,
Washington, March 1-3. Nov. 15 is
deadline for submission of 200-word
abstracts to John A. Martin, program
chairman, Oak Ridge National Labor-
atory, P.O. Box X, Oak Ridge, Tenn.
37830.

Packaging Industry Technical Con-
ference, IEEE; Holiday Inn, New
York City, May 9-11. Nov. 15 is dead-
line for submission of 60-word ab-
stracts to John T. Winship, Engineer-
ing Editor, Modern Packaging Maga-
zine, 1301 Avenue of the Americas,
New York, N.Y. 10019.

Southwestern IEEE Conference and
Exhibition, IEEE; Dallas Memorial
Auditorium, Dallas, Texas, April 19-
21, 1967. Dec. 16 is deadline for sub-
mission of paper to Arwin A. Dougal,
University ot Texas, -Engineering-
Science Building 112, Austin, Texas
78712.

* Meeting preview on page 16
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From Gun Turret to Turret Lathe...
Amelco’s new HNIL logic with 4 volts

noise immunity helps provide
accurate computer control!

Now you can enjoy the advantages of dependable integrated
circuitry where noise and cost have been prohibitive. Amelco’s
‘new High Noise Immunity Logic is available in a full seven
element family of 12 volt circuits that provide 4 volt noise
immunity over a temperature range of —55°C to +125°C.
These same seven elements are also available in an operating
temperature range of 0°C to 100°C at low, industrial prices!
Use HNIL circuits in virtually any industrial or military
high noise environment without fear of spurious operation.
1 Amelco HNIL is available in the following elements: 301
Dual 5-Input Buffer with Expanders, 311 J-K Flip-Flop, 321
Quad 2-Input Gate with Expanders, 322 Dual 5-Input Gate with
Expanders, 331 Dual 5-Input Expander, 341 Dual Exclusive
“OR” with Expanders, 361 Input Interface Circuit, 362 Output
Interface Circuit. Circle 15 on reader service card

AMELCO SEMICONDUCTOR

DIVISION OF TELEDYNE, INC. ¢ 1300 TERRA BELLA AVENUE ¢ MOUNTAIN VIEW, CALIFORNIA = Mail Address: P.O. Box 1030,
Mountain View, California ¢« Phone: (415) 968-9241 / TWX: (415) 969-9112 / Telex: 34-8416 * REGIONAL OFFICES: Southwest —
Suite 213, 8621 Bellanca Ave., Los Angeles, California 90045, (213) 678-3146 » Northwest—1300 Terra Bella Ave., Mountain View, California, (415) 968-9241
East—P. 0. Box 2091, Paterson, New Jersey 07509, (201) 696-4747; 60 Broad Hollow Rd., Mellville L. I. New York, (516) 692.4070; P. 0. Box 366,
Kimberton, Pennsylvania, (215) 885-1755 * Northeast—805 High Street, Westwood, Massachusetts, (617) 326-6600 < Southeast—711 Magnolia Avenue,
Orlando, Florida, (305) 423-5833 = Midwest—650 West Algonquin Road, Des Plaines, Illinois, (312) 439-3250; 3020 Woodlark Lane, St. Paul, Minnesota,
(612) 646-1161. « Canada—Deskin Sales, Montreal, Quebec, (514) 384-1420.



New from Sprague!

TRIGATE" PULSE TRANSFORMERS...
the industry’s lowest-cost SCR triggers!

PRAGUE
e

WA . " ¢

This breakdown - diode / transformer triggering
clrcuit is a typical application for Type llllZ
Trigate Pulse Transformers.

0—

~
<
<

I

%)

JIE

SPRAGEE
1 ¥

This unljuncti former triggering
circuit is o (ypical aophcatien for Type 11713
Trigate Putse Transformers.

Dependable enough for industrial
equipment, yet priced for
high-volume commercial applications

Here’s good news for designers of appliances;
lighting controls; air-conditioning and heating
controls; industrial controls. You can actually
cut costs while upgrading your present method
of SCR triggering!

Type 11Z Trigate* Pulse Transformers offer
these unique features:

1. Balanced pulse characteristics and en-
ergy transfer from primary to secondary
and tertiary windings.

2. Minimum saturation effect to allow op-
eration where increased pulse widths are
required.

3. Fast pulse rise time and increased cur-
rent capability to prevent SCR di/dt
failure.

4. Increased energy transfer efficiency.

Designed for operation over the temperature
range of —10 C to +70 C, Trigate Pulse
Transformers are available in 2-winding and
.3-winding configurations for half-wave. and
full-wave applications. Turns tatios includes:
Q1 S ST Lai el | 22el b | Sl

For complete information, write for Engineering Bulletin 40,003
to the Technical Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247

*trademark

SPRAGUSR

COMPONENTS

PULSE TRANSFORMERS INTERFERENCE FILTERS
CAPACITORS
TRANSISTORS

RESISTORS

THIN-FILM MICROCIRCUITS

INTEGRATED CIRCUITS

493Ce6102R1

MAGNETIC COMPONENTS
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PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

“Sptagus’ and ‘(D' ara registered trademarks of tha Spregus Electric Co.

Meeting preview

Computer trends

The Fall Joint Computer Confer-
ence, to be held in San Francisco
Nov. 8 to 10, will cover a broad
spectrum of computer interests—
from reports on advanced hardware
concepts to speculation on the im-
pact of the computer on modern
society. The conference is spon-
sored by the American Federation
of Information Processing Socie-
ties.

Sessions of particular interest in-
clude one on the effect of integrated
electronics on the future of com-
puters, another on computer-aided
design and a third on computer
memories. The integrated-electron-
ics session will feature Robert N.
Noyce, a group vice president of
the Fairchild Camera & Instrument
Corp., L.C. Hobbs of Hobbs Asso-
ciates and Michael J. Flynn of the
University of Illinois.

Noyce and Hobbs will discuss
the cost outlook for large scale in-
tegration. Noyce will concentrate
on manufacturing versus design
and Hobbs on machine organiza-
tion, input-output devices and soft-
ware. Flynn, who designed the
International Business Machines
Corp. System 360 model 90 before
moving on to the university, will
examine architecture and the new
design criteria that future systems
will require.

Ways to remember. New mem-
ory technologies will be described
in a session to be chaired by J.A,
Rajchman of the Radio Corp. of
America. Papers will include a de-
scription of the plated-wire mem-
ory that is part of the Sperry Rand
Corp.’s new Univac 9000 series
computers, a 200-nanosecond thin-
film memory, a 100-nsec rod mem-
ory and an integrated-circuit
scratch pad memory.

Dana W. Moore of Honeywell,
Inc.’s Computer Control division
will discuss the cost of implement-
ing ferrite-core memories in various
organizations. Representatives of
the Xerox Corp. and RCA have pre-
pared a paper on a sonic film mem-
ory that combines the technologies
of thin films and sonic delay lines
to produce a nonvolatile memory
system.
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Engineers working in digital com-
puter input/output interface sys-
tems for tactical airborne equipment,
aircraft and space vehicle simula-
tion, antenna positioning or pro-
gramming, and similar systems are
increasingly involved in solving the
digital/analog interface problem for
resolver and synchro data. Accom-
plishing this task becomes quite
simple by taking advantage of North
Atlantic's family of high accuracy
resolver/synchro converters.
Through the use of solid-state switch-
ing and precision transformer tech-
niques, these converters provide
single-speed accuracy and resolu-
tion from 10 to 17 bits, along with
solid-state reliability and calibra-
tion-free operation.

Resolver/Synchro-To-Digital
Conversion

One typical North Atlantic resolv-
er/synchro interface is the Auto-
matic Angle Position Indicator
(Figure 1), which converts an-
gular data from both 400Hz re-
solvers and synchros to digits.

Figure 1. Model 5450 Automatic Angle Posi-
tion Indicator converts resolver and synchro
angles to digital form.

This device uses all solid-state
plug-in cards and trigonometric
transformer elements (no motors,
gears or relays), and operates at
all line-to-line voltages from 9 to
115 volts. It can be supplied in a
wide range of configurations for
specific system requirements, for
example, signal frequencies 60Hz
to 10KHz, binary or BCD outputs,
| .001° resolution with 10 arc second

RESOLVER/SYNCGHRO
DIGITAL CONVERSION

A very short course for engineers who are
concerned with converting resolver or synchro
data to digits and vice versa.

accuracy, and multi-speed and/ox
multiplexed inputs. Its five-digit
Nixie readout can be integral or
remote.

The unit illustrated has an ac-
curacy of .01°, and two basic modes
of operation. They are read-on
command (rapid acquisition) and
tracking (least significant bit up-
date). Prices start at $5900.

Digital-To-Resolver/Synchro
Conversion

North Atlantic’s all solid-state
digital-to-resolver/synchro con-
verters. (Figure 2) accept digital
input data at computer speeds in
either binary angle or binary sine/
cosine form and convert to either
resolver or synchro data. Their
high accuracy and resolution (up
to 17 bits) and freedom from
switching transients meets an im-
portant requirement in space-mis-
sion simulation and antenna posi-
tioning systems for smooth servo
performance at low rates of data
change. All models are usually sup-
plied with input storage registers.

|
Figure 2. Series 536 Digital-To-Resolver Con-

verters translate binary digital angle to four-
wire resolver data.

Depending orn the combination of
features specified, prices are in
the $4500. to $6000. range.

Modular D-R/S Converters

For High-Density Systems

The plug-in converters pictured in
Figure 3 were developed by North
Atlantic specifically for airborne
systems and for aireraft simula-
tion systems requiring high-den-

sity multi-channel operation. The
modules illustrated provide 11-bit
digital-to-synchro conversion and
are capable of driving up to four
torque receivers. As with other
North Atlantic resolver/synchro
interfaces, conversion is achieved
through solid-state switching and
trigonometric transformers, so
there are none of the stability or
calibration problems associated
with conventional resistor-chain/
amplifier type converters. Prices,
in production quantities, run about
$1100. per set. In prototype quan-
tities about $1500. a set.

\
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Figure 3. Series 537 D/S Converter Modules
can drive multipie torque receivers from
11-bit digital data.

If you would like to take advan-
tage of North Atlantic’s state-of-
art experience in resolver/synchro
computer interface, we would be
pleased to show you how these con-
verters can meet your particular
requirements. Or if you prefer, we
will arrange a comprehensive tech-
nical seminar far your project
group, without cost, in your own
plant. Simply write: North Atlan-
tic Industries, Inc.,, 200 Terminal
Drive, Plainview, N.Y. 11803.
TWX 510-221-1879. / Phone
516-681-8600,

PREC/SION AC INSTRUMENTATION FOR TEST, MEASUREMENT AND DATA CONVERSION NORTH ATLANTIC

industries, inc,
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NEW FET CHOPPER-MFE2133
FOR MILITARY/INDUSTRIAL DESIGNS

. . . featuring low ry, ‘‘on’’ — 60 ohms (max)

Here is one high-impedance device that can dissipate 1.5
thermal resistance (6.7 mW/°C) — keeps the junction rela-
tively free of troublesome temperature swings. The MFE2133
also offers low transfer capacitance (5 pF) in proportion to

for better all-around switching performance.

The MFE2133 is suitable for
BN large gate voltage swings as a Cf
chopper. The circuit as shown =
[ allows input voltages of 10 =

5 : ' ¥
B voits. No transformer is re. +1by o :tFPw
L B =)
B quired. The result, of course, 1T o A
i ' 56K
g% is circuit simplicity and savings
oy NPUT: ¥oy sy = =10V

in component costs.

MFE213)

IKP
s
i

CIRCLE 308 READERS SERVICE CARD

MEDIUM-POWER AMPLIFIER JFETs
FOR INDUSTRIAL & CONSUMER USES

4 The industry’s first medium-power, high-gain, economical

power capability, you can often eliminate one transformer
signs. Even greater savings result from the low 100-up price

; '_ * While these new FETs are ideal for driver stages of audio
¢ amplifiers and other audio communications equipment, they
are also well-suited for use in ahalog control systems.

o Medium-power capability results from large
geometry with many current paths.

® loss ranges from 15to 50 mA — MFE2097
40 — 100 mA — MFE2098

@ |yi] = 10,000 xmhos (min) — MFE2097
14,000 ;mhos (min) — MFE2098
... for extremely high gain.

leads.

CIRCLE 309 READERS SERVICE CARD
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watts. In addition, Motorola’s TO-39 package — with low §

¥ as well as large coupling and bypass capacitors in most de- i3

of $4.90 — less than half the price of comparable devices!

the low drain-source resistance. And, the combination makes § :

{8 JFETs are Motorola types MFE2097 & MFE2098. Because of i%8
A their natural high impedances, combined with a medium- :

AT e e
N 5 W IERA R E A SR
3 -3 '3

Y

e High-dissipation package ~ T0-39 with 114~ &%

MAKE

YOUR MOVE

TO FETs
WITH

ANY ONE OF

FIVE

NEW PIECES

FROM

MOTOROLA
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N-CHANNEL IGFET OFFERS HIGH GAIN
FOR GENERAL PURPOSE APPLICATIONS

Motorola’s new MFE3001 IGFET operates in
both the enhancement and depletion modes, for
a broad range of applications in industrial, mili-
tary, and consumer equipment. And, the 100-up
price of $3.90 makes it practical for most appli-
cations. Typical uses are audio amplifiers,
switches and controls. A low drain current results
from its small geometry, and the n-Channel con-

GUARANTEED LOW-NOISE FET
FOR VHF AMPLIFIERS AND MIXERS

Now, RF receivers, including high-quality FM
sets, can be virtually free from spurious re-
sponses, if you specify Motorola’s new 2N3823
state-of-the-art JFET. An extremely low
100-MHz noise figure of 2.5 dB (max) is com-
plemented by low cross-modulation and inter-
modulation distortion.

2N3823 28pF Ry = 5083

Rpsn  MO¥ struction provides high gain indicated by the
g —~t ; + |yss| specification of 1,800 ;mhos (typ).
= l0pfs L oS
1 ‘ R }@ o Extremely high input resistance
L ‘i s % less << 10 pA at 10 Vde
e 33,08 47777 o High Signal-handling capability at low
[ aTURs, 20T NABIHED =ML DERUN A / 4 drain currents. lpss — 0.5 mAde (min).
L= 345 TURNS, ¢ 18 TINNED WIRE: D &3 ///
LENGTH = 15* (TAPPED AT 1% TURNS 1:‘1‘,. 4
ROV DRAN 1 Il P CIRCLE 312 READERS SERVICE CARD
w. ot
e . A .f. . . ">W v
2SSy = Setificr Ciredlg s FOUR MOTOROLA APPLICATIONS NOTES
i try in T0-72 package — can plug right into SBTE:
SR T2 achaee = ConplBCEN R EXPLAIN NEW FET TECHNOLOGY

o Also useful in UHF applications — up to 500 MHz.
o Low transfer and input capacitance . .. C... = 2 pF (max),
@ Gi..= 6 pF (max).

To explain the advantages of field-effect tran-
sistors in both digital and analog systems,
Motorola’s Applications Engineers prepared a ¥
series of technical papers. The information covers £5'
a broad range of applications, and includes sam- $&¢*°
ple circuit designs as well as operational theory. I

CIRCLE 310 READERS SERVICE CARD

B .
AL GENERAL PURPOSE JFETs OFFER $%° Any one or all of them can be added to your gfi:
: h 3 £%: semiconductor library, simply by completing and s
LOW-NOISE & LOW-COST FOR xﬂ mailing the coupon below, to Dept. TI.C,, '
Y INDUSTRIAL & CONSUMER USES . Motorola Semiconductors, Box 955, Phoenix, 3
23 % 4 Arizona 85001. s
%ﬁ; 435V ;.fg"f 3 i
s TS o AN- Te
o i gf' FET @ 3.”
ERE F1am03 VN b S 9
5‘&' 100mV ¢ ¢>2N4221A ?X 3 IN CHOPPER 2::1’
2‘3.,'.":‘_&_ io}"‘f »j_zuu b ’ AND ANALOG :’.;:' '
3;;% T S o % ; SWITCHING i
Ay ASe CIRCUITS i
ot & ~1 . - lﬁ;m;'!‘
P ‘gfs LEVEL ADIUST '.. ".E%T,
B ARS % N e S S e R S e S . ¥y
.?,: Tone Control for High-fidelity Audio Amplifiers _i_is: e - L
:"?"f Ease of converting audio preamplifiers to FET g’t; YES, | am interested in learning more about e
w:{j'a" designs with Motorola types 2N4220A-22A has "‘xr» field effect transistors. Please send me the
i1 excited the imaginations of engineers. The high § rik following Motorola Application Notes:
gx‘ * input-resistance allows for “vacuum-tube” design 1_;—3_’,

.- principles in selection of tone control elements — Koo
? . permitting use of small, low-cost capacitors. ;f‘v R
f"é The low guaranteed noise figure of 2.5 dB (max) .'s,& &
4" at 100 cycles/sec. provides a definite advantage i-.;

B,

4 - ag . -
2t over bipolar transistors. For additional savings,

HOKS > _.2 %

* the cost is only $2.90 (100-up), even lower in ‘:,7% e
larger production quantities. FE5 g%

o 'g,gs,‘.‘ Name Title ’::,b.
@ N-channel for high gain |y, — 1,000 xmhos (min) 2N4220A ,‘ § '

2,000 ,;mhus {min) 2N4221A e Company Address ?:\}(‘

2,500 4mhos (min) 2N4222A %,

City State Zip

L LEL T T LT DL LY LD L L L]
h---------------
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MOTOROLA Semiconductors
— whene the priceless ingrediont i cane!
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To measure
from

300 MHz
to12.4 GHz...



New Hewlett-Packard 5260A Automatic Frequency Divider

Automatic measurement of frequencies, 0.3 to 12.4 GHz
Direct readout without calculations

Maintains counter accuracy

Constant 100 mV sensitivity

HP 5260A Automatic Frequency Divider with HP 5245L Electronic Counter (the 5252A
Prescaler Plug-in is not necessary; but with it, the system covers dc to 12.4 GHz!)

try an automatic

Take any suitable electronic counter (such as Hewlett-
Packard models 5245L, 5246L or 5244L), connect it to
this new frequency divider, and you have an automatic
system to measure microwave frequencies from 300 MHz
through X-band with counter accuracy.

Measurements are accurate and simple, and no calcula~
tions are needed. A ratio switch selects -~ 100 ratio for
inputs of 0.3 to 1.2 GHz, or + 1000 for 1 to 12.4 GHz.
No other adjustments needed.

The Hewlett-Packard 5260A can be added to existing
counters merely by connecting the output of the divider
to the input of the counter.

Besides all these advantages, the 5260A is also the most
economical instrument (by more than $1000!) for auto-
matic, high accuracy frequency measurement from 0.3 to
12.4 GHz...even when you add in the price of an elec-
tronic counter to go with it.

HEWLETT

Electronics | October 31, 1966

Check our specifications, then call your nearest HP field
representative for a demonstration or write for details,
Hewlett-Packard, Palo Alto, California 94304, Tel. (415)
326-7000; Europe: 54 Route des Acacias, Geneva.

BRIEF SPECIFICATIONS

Range: 0.3 to 124 GHz

Accuracy: Retains accuracy of electronic counter
Input sensitivity: 100 mV rms (—7 dBm)

Input impedance: 50 ohms nominal

Division ratio: Front panel switch selects + 100

(for use to 1.2 GHz) or = 1000
(from 1 to 12.4 GHz) operation

Output frequency: 1/100 or 1/1000 of input
(1to 12.4 MHz)

Price: $3250
Data subject to change without notice, Price {.0.b. factory.

PACKARD

An extra measure of quality

Circle 21 on reader service card

2145
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SPEAKIN PERS

Suppose you built this robot. (You might as well build it to look like this one.)

Anyway, suppose you set her stride at 24 inches and controlled her gait with
a Guardian stepper (one step per step). You could program her to walk from
New York to Los Angeles and on into the Pacific, with complete assurance
Series 705 that her Guardian stepper would still be clicking away.

You have no robots on the drawing board? No matter. The important things
to remember are that Guardian steppers average over ten million operations
on the life test rack—and that Guardian makes more steppers, and more
different types of steppers than anybody else in the business.

It's a good idea to have all the specs on all the Guardian steppers in your
file.- Write for bulletin F32. Guardian Electric Mfg. Co., 1550 W. Carroll Ave.,
Chicago, lll. 60607.

Guardian makes the most steppers and the most dependable steppers

GUARDIAN, G ELECTRIC

Circle 22 on reader service card
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Editorial

What'’s the secret?

Nobody knows what makes the rate of techno-
logical change suddenly speed up in a country
after a lull. Today, the U.S. electronics industry
is again in one of those periods of rapid change.
Throughout the world the secret of U.S. success
is as eagerly sought as the philosopher’s stone
for which alchemists ardently searched 400 years
ago. And for good reason. Today, technology is
gold for a country.

Some people say it requires only the applica-
tion of gargantuan sums of money. They believe
the giant expenditure by the U.S. government
is the sole force behind the current spurt in
technology.

But money alone is not enough. There have
been too many examples of companies or gov-
ernment agencies pouring money into research
and development and producing nothing.

To cite just one, the Federal Aviation Agency
has spent a fortune to develop computers for
automatic air traffic control in projects that go
back to 1959. Yet the agency is as far from suc-
cess today as it was before it started, despite
phenomenal advances in that same period by
others in component and computer technology.

Other observers believe the rapid advance of
technology depends on new buildings and much
scientific equipment. But the best equipped lab-
oratories don’t necessarily produce the most
spectacular results. The satirist, J. Northcote
Parkinson, claims facetiously that the output of
an organization is directly proportional to how
old and rundown the facility is. He implies that
when an organization builds a sparkling new,
glass-walled structure to work in, it is the be-
ginning of the end of the enterprise as a profit-
able producer. Proof that equipment and new
facilities are not enough can be found in the
United States. For example, in the past 10 years
almost all the steel companies have constructed
lavish R&D facilities, yet the major new steel
processing  techniques—such as basic oxygen
steelmaking and continuous casting—have come
from old, modest laboratories in Europe where
new R&D facilities are just being built.

Still other people say that technology im-
provement comes from having the right scien-
tists and engineers and giving them freedom to
work. Yet stockpiles of good technical men in
some of the aerospace companies in the 50’s
produced nothing and there are dozens of in-
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dustrial and university—Ilaboratories staffed with
good people who add little to the advancement
of technology.

The secret, if there is one, contains all of
these elements—money, facilities and people—
plus a lot more.

Among the most important additional ingredi-
ents are hard work, an overpowering urge to
get things done quickly and a balance between
theoretical and application effort.

Touring the world and observing technology,
a traveler finds that engineers outside the U.S.
believe that technological progress has come
easily in the U.S. There is a strong tendency to
credit money solely for it and blame the lack
of funds for failure to move ahead. Foreigners
tend to ignore the long backbreaking hours that
U.S. engineers have spent to meet sharp dead-
lines for products and projects. Many make fun
of the fast pace at which Americans work and
live, ignoring the salutory effect such urgency
produces in advancing technology.

Another aspect that is often overlooked by
visitors to the United States is the careful, though
unplanned, balance electronics has managed be-
tween theory and application. The scales are
heavily weighted in Europe toward theoretical
work, but there is no such bias in the United
States.

One of the highspots in the current surge of
technology in the U.S. is the way theoretical
techniques are being applied to good advantage
by engineers. To most practicing engineers, cor-
relation has been a scary mathematical tech-
nique that PhD’s toy with in the learned but
not very useful exercises they publish in long-
hair journals. Now someone has come along and
made correlation practical for engineers working
in a variety of down-to-earth applications by
developing an instrument that performs correla-
tion in real time. [The article on page 75 explains
how to use this technique in terms a working
engineer can understand.] The technique turns
out to be particularly useful whenever the crux
of a signal processing problem is digging a
weak signal out of a morass of noise.

Another useful theoretical technique now be-
ing put to practical work is that of the scattering
parameter to design high-frequency transistor
circuits {Sept. 5, 1966, p. 78]. And winning rapid
acceptance is the state variable approach for
designing massive networks.

For the most part, engineers in the U.S. wel-
come suggestions and new ideas. They have to.
Competitive pressures force them to keep search-
ing for new developments which can be mar-
keted. Until engineers in other countries feel
similar pressures, they’ll be unable to match the
pace of technological advance in the U.S.—no
matter who pays for R&D nor how much is spent.
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SEALED-IN-GLASS MONOBLOCS

[

\ 3 ‘q’.\ﬂ!‘

\!\i&g\\

Fm
“NEW FLAT-PACK MONOBLOCS”
Five 10,000 pF. capacitors in one-

Y package
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e
NEW HIGH VOLTAGE MONOBLOCS
1400 pF. at 3K Volts..e
in only .003 cu. in.

‘S N
NEW BUTTON-TYPE

MONOBLOC FILTER-CAPACITORS
® &

MONOBLOC CHIPS
Any SIZE and shape available

WORLD’S MOST COMPACT
TRIMMER CAPACITOR...
5 to 25 pF. 100 WVdc

o |
"

UNMATCHED for
VOLUMETRIC EFFICIENCY,
STABILITY and RELIABILITY

In today’s microcircuitry, Erie’s unique
MONOBLOC Ceramic Capacitors
provide the answer to difficuit
packaging problems . . . particularly

where high capacitance, demanding
stability, great reliability and severe
environmental conditions are
deciding factors.

Monobloc Subminiature Capacitors are
available now for a wide variety of
microcircuit applications. Currently,
Monoblocs are used extensively in
aerospace and military control
equipments, communications computers
and other areas requiring the reliabifity

of performance so characteristic of
Erie Monoblocs.

You name the capacitance problem
and Erie will provide a Monobloc
Capacitor with better rellability . ..
in a smaller package. Write for
Monobloc Ceramic Capacitor
literature,

Another Series of Components in Erie’s Project “ACTIVE"”

Advanced Components Through Increased Volumetric Efficiency

] ady
N '
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IF YOU NEED
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CAPACITORS:--

MONOEBLOCS

Quality

Specify
ERIE

PRODUCTS, incC.

TECHNOLOGICAL l

o

Erie, Pennsylvania
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Through the maze
toanew data
storage system

Court orders
end to pirating
of engineers

RCA uses tungsten
for thin-film
IC wiring

Electronics | October 31, 1966

Electronics Newsletter

October 31, 1966

The Air Force is investigating an optical technique for storing and pro-
cessing data that in some respects imitates the learning process. Hard-
ware includes a laser and an alkali crystal.

A prototype has been built by Carson Laboratories, Bristol, Conn.
[Electronics, May 30, p. 35]; it uses a potassium bromide crystal impreg-
nated with hydrogen. A red beam from a helium-neon laser writes a
binary one by bleaching a tiny spot in the bluish crystal, making that
spot transparent. When a subsequent infrared beam hits the spot, the one
is erased by recoloring the spot purple. A lower intensity infrared beam
interrogates the storage crystal.

For use as an adaptive system the crystal is divided in four equal
sections. Coded throughout one section is a maze of spots. The laser
randomly scans the section until it hits upon a path through the crystal.
A record of all successful paths is recorded in two of the crystal’s sections
and a history of all the paths is stored in the fourth section.

One of the time-honored recruiting grounds for employees has been the
competitor. And with the scramble for employees never greater in the
electronics industry, the complaints about pirating of employees have
been increasing. Now one company—Nexus Research Laboratory, Inc.
of Canton, Mass.—has obtained judicial aid. The Middlesex County,
Mass., Superior Court issued a temporary order earlier this month
restraining Analog Devices, Inc., of Cambridge from contacting or
soliciting employees of Nexus “otherwise than through public advertising
media.” The temporary order remains in effect pending a hearing.

Both companies manufacture operational amplifiers, the basic build-
ing block of analog data processing. Analog Devices recently completed
a new plant in Canton, a town southeast of Boston. Neighboring Dedham
is the home of the oldest firm in the area making analog computing
equipment—George A. Philbrick Researches, Inc. The combined output
of Philbrick, Nexus and Analog represents a major segment of the analog
component business in the United States.

Add tungsten to the list of materials for thin-film wiring on integrated
circuits. It is being used in a new process, under development at the
laboratories of the Radio Corp. of America, for air-isolated IC’s and
arrays. The IC’s are being evaluated for use in microwave systems and
other applications at frequencies above 1 gigahertz.

RCA’s technique is to diffuse devices into a silicon wafer, apply thin-
film wiring, then press the wafer into molten glass, device side down.
After the glass cools, the back of the wafer is etched to remove the
silicon between the devices. This allows the transistors in the IC’s to op-
erate at frequencies many times the normal 200-megahertz limit for IC’s.

Tungsten was chosen as the wiring film because it is a close match in
thermal coefficient of expansion with silicon. This prevents the wiring
from ripping loose as the glass cools. The resistance of the tungsten
wiring is about the same as the usual aluminum wiring, because of the
short wiring lengths and because the deposited tungsten is more dense
than deposited aluminum. Tungsten also resists the silicon etchants,
making the arrays easier to process.



NASA may ask bids
on added memory
for Apollo

Electron beams
etch silicon nitride

Pentagon says
industry must
consider IC’s

Flat servomotor

26

Electronics Newsletter

Computer manufacturers may get a chance in the next two or three
months to build a new Apollo applications subsystem—an auxiliary mem-
ory for the guidance and control computer. The Raytheon Co., which is
producing the Apollo computer, has completed design specifications of
the auxiliary unit under a development contract. The National Aéronau~"
tics and Space Administration is now deciding whether to give Raytheon
a follow-on contract or to issue a competitive request for proposals on a
flight-qualified prototype.

If approved, the auxiliary unit would contain 12,000 16-bit words of
core memory and 1.5 million words of tape memory. In the Apolle Appli-
cations Program flights it would carry experiments beyond the computing
capability of the current 40,000-word memory.

Silicon nitride has been hailed as the insulating material most likely to
improve semiconductor devices and integrated circuits, but it has one
major drawback—the difficulty of etching it [Electronics, Oct. 3, p. 108].
At the Electrochemical Society Meeting in Philadelphia this month, it
was reported that electron-beam activation of silicon nitride allows it
to be etched directly, without resist or complicated reverse-etching proc-
esses. The technique is an extension of one being déveloped at the West-
inghouse Electric Corp. research laboratories for direct etching of the
conventional IC insulator, silicon dioxide [Electronics, Oct. 17, p. 125].

The trend ta integrated circuits in military equipment—already moving
at a rapid clip—is being accelerated by the Defense Department. The
department now is circulating to both military agencies and industry
associations copies of a revised draft of a proposed directive which speci-
fies that all new research and development projects must consider the use
of microelectronic technology. An earlier draft [Electronics, Oct. 17,
p. 68] had limited circulation—it was sent only to military agencies.

Behind the agency’s push for greater use of IC’s is a growing convic-
tion that military electronic equipment can be designed so that there is a
high probability it won’t fail during its lifetime.

The directive listed two key concepts to be considered:

* Electronic modules, containing “several to many” IC'’s, should be
cheap and reliable enough so that, if and when they fail, it would be
economically practical to replace rather than repair them.

* Further, there should be what the military calls “logistic self-sup-
port.” This means the gear has sufficient built-in redundancy, or there
should be enough plug-in replacements on hand to last the entire
projected lifetime of the equipment.

The gears, sprockets, chain drives, pulleys, cables and other parts that
convert rotary to linear motion in chart recorders may be a thing of
the past. A chart recorder introduced by the Electro-Nite Engineering
Co. last week makes use of a lineal a-c induction motor that eliminates
motion conversion. The motor is flat. The conventional stator—a com-
pact mass about 2 inches long—is the moving element, and the armature
is a stationary linear bar that stretches across the top of the recorder.

Electronics | October.31, 1966
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MICROWAVE DIODES

fro m SY LVA N IA Electronic Components Group

Voltage breakdown and switching speed
requlrements are met with this PIN diode

PIN microwave switching diodes are
not usually characterized as fast
switching devices which combine
high voltage breakdown and good
isolation. Improved diffusion, bond-
ing and passivation processing tech-
niques make Sylvania’s D-5720 series
an exception to the rule. Because of
their unusual properties, these de-
vices are finding wide applications in
the inputs of systems which require
switching of microwave power rang-
ing from microwatts to watts CW and
up to kilowatts in pulsed operation.

Take a breakdown voltage of 200V,
a switching time as low as 10 nano-
seconds, an isolation of 20 db at C-
band in a shunt-tuned configuration,
and a series self-resonant frequency
of 11-16 GHz. Combine them with
extreme stability throughout a long

D-5720 series of PIN diodes.

These microwave switching diodes
rely on improved processing tech-
niques for their superior performance
capabilities. Sylvania has developed
techniques which reduce junction
capacity to maintain high isolation
characteristics over a wide range of
microwave frequencies. Sylvania’s
improved lead bonding insures reli-
able operation in severe environ-
ments, while improved passivation
minimizes changes in electrical char-
acteristics with life.

Characteristics of the devices which
result from these improved processes
are shown in the table. These silicon
diodes operate asa voltage-dependent
variable resistance when biased in the
forward direction, and as a relatively
small and nearly constant capacitance

SWITCHING CHARACTERISTICS OF D-5720 “FAST” PIN DIODE
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when reverse-biased.  (continued)

This Issue in Capsule

Integrated Circuits — A new device
that shapes, detects, gates, integrates, de-
lays, oscillates, restores, and filters.

CRTs —Preassembled, prealigned pack-
ages can insure performance while reduc-
ing downtime and costs.

Readouts —customed Electrolumines.
cent units solve military display problems.

Diodes — How to avoid selecting and test-
ing when the circuit calls for matched
diodes.

Transistors — Reduce noise with high-
frequency NPN silicon units.

Receiving Tubes — steadier dc with
improved VR tubes.

Integrated Circuits — new dual J-K
flip-flops reduce can count, boost speed.



(continued from pg. 1)

The total capacitance listed in the
table includes 0.05 pf, attributable to
the 075 package in which the diodes
are mounted.

All the PIN diodes tabulated are ca-
pable of withstanding these environ-
mental tests called for in MIL-STD-
750: Temperature Cycle from —65°C
to 150°C for 5 cycles; Thermal Shock—
100°C to 0°C; Moisture Resistance—
95% R. H., 10 cycles, 10°C to 65°C;
Shock —1500-g for 0.5 milliseconds, 5
blows in each of 3 planes; Vibration—
20-g from 100 to 2000 Hg, four 5-
minute cycles in each of three orien-
tations; Constant Acceleration —
20,000-g for one minute in each of
three planes; and Storage Life—
150°C for 1000 hours. ciRCLE NUMBER 300

ELECTRICAL CHARACTERISTICS, D-5720 SERIES: MAXIMUM RATINGS:
Total P Dissipati
CHARACTERISTICS |  CONDITIONS D-5720 D-5720A | D-5720B UNITS P°ti R
"0 A
VB @ 10 pa 200 200 200 v R'.D -+ R'.M
P.—Total power dissipation
2 T
b @:= 25 <1he 9L uz 85 pf T,—Ambient Temperature.
R, max. @ 500MHz, 100 ma 3.0 2.5 2.0 ohms RtD—ThermaI resistance of diode.
R 00 200 o0 PP s RM=Thermal resistance of mount.
Nukbs e o Storage Temperature, Tstg 200°C
T, typ. —_ 10 15 20 Nsec. Junction Temperature, max. T, 150°C
CRTs

‘“Instant Display” package cuts downtime,
insures performance, reduces cost

Critical display applications often re-
quire keeping equipment downtime
to a minimum while optimizing sys-
tem performance. In displays using
conventional CRTs, meeting these
two objectives is no easy task because
optimum performance usually in-
volves extensive alignment and ad-

SYLVANIA'S
AT-SK-6003/5CEP

justment after the CRT has been
installed or replaced. Here’s how
Sylvania’s “Instant Display” concept
uses packaged assemblies to over-
come this problem.

Fully preadjusted and prealigned
CRT assemblies are the key to insur-
ing top performance in CRT display
systems. Each assembly is a self-

contained package complete with a
high-resolution tube, deflection coil,
focusing coil, alignment magnets, mu-
metal shield and associated mounting
plates and supporting hardware.
Installation is easy with these de-
vices. They just need to be plugged
in. Because no further alignment or
adjustment is needed, they can even
be installed by non-technical people.
And because the components have

been prealigned, you get immediate
CIRCLE NUMBER 301

optimum resolution no matter who
installs them.

Servicing is just as simple because
the assembly is simply replaced by
another complete package. You just
take out the old unit and plug in the
new one. Again, no alignment or ad-
justment is required to optimize reso-
lution.

Typical of these packaged assem-
blies with “Instant Display” capabil-
ity is the AT-SK-6003. It's designed
for use with electrostatic focus tubes
such as the 5CEP. Other Sylvania
packaged assemblies include the AT-
SK-6000, for use with electrostatic
focus tubes like the 5ZP. The AT-SK-
5053 assembly is supplied with the
10” SC-3890 or any of these 5" CRTs:
5CEP, 5ZP, SC-2782 or SC-3168.

These units are suited for any CRT
display application where high reso-
lution and continuous display are of
prime consideration, including sys-
tems requiring high-resolution flying
spot scanning, photographic record-
ing, and video recording.



NEW PRODUCT MANAGER'S CORNER

The Importance of New Products

When designers specify new prod-
ucts, often they consider that they
themselves are the ones who are out
on a limb. Ever think about those
who develop the product? A new-
product failure takes just as much
time and just as much money to de-
velop as a new-product winner.

To be worth its salt, a new product
must solve or simplify a problem.
Obviously, the ultimate User Benefit
has to be constantly kept in mind.
Without it, there’s not much sense in
a developmental undertaking in the
first place. That's the essential Syl-
vania philosophy on new products:
ultimate user benefit.

Much has been and is being writ-
ten about the importance of new
products. As we at Sylvania see it,
this body of literature can be effec-
tively grouped under three major
headings: new products are a major
contributor to corporate growth, new
products are a primary influence on
profit performance, and new products
are a key factor in business planning.

Growth industries through busi-
ness history have been heavily built
on new products. This has been of in-
creasing importance in recent years
and will reach even greater impor-
tance in the future as competition
continues to intensify and the flood
of new products shortens the life-
span of existing products.

New products have a characteristic
pattern to their sales volume and
profit margin. The profit curve tends
to start descending while the sales
curve is still rising. This out-of-phase
relationship between the profit curve
and sales curve suggests that product
strategy is better planned around the
profit curve than the sales curve.

A primary economic conclusion,
derived from analyzing the life cycles
of numerous products, is that sooner
or later every product risks being pre-
empted by another, or else degenerat-
ing into profitless price competition.
This inevitable fact makes clear the
necessity of careful new product
planning to maintain profit margins.

Another key point is that business
success tends to be governed not only
by what you do, but what others do.
This means that, as a business strat-

egy, a company must plan to run
ahead of price competition by differ-
entiating its products and introducing
new products that can command bet-
ter margins. Throughout history, the
underlying secret of business success
has been to be in the right business
at the right time, and this strategy is
expressed by the selection and devel-
opment of company products. Profits
generally can be sustained in the long
run only by a continuing flow of suc-
cessful new products, not only to re-
place sales volume, but also to sustain
and increase profit margins.

Company plans are keyed to and
made up of product plans. The pro-
jection of sales, costs, capital, facili-
ties, and personnel needs without
clear product plans can only reflect
broad targets, not specific programs.

At Sylvania, as in most companies,
the plans for growth in sales and
profits are at the core of management
interests. New products are a major
factor in the growth of companies
today. When a company selects and
develops a product, it is determining
its customers, competitors, suppliers,
facilities, skill needs, and the socio-
economic environment that will form
the perimeter of its opportunity for
success.

Before proceeding with this prem-
ise, it is necessary to establish a com-
mon understanding of a new product.
As defined here, it refers to a product
that is new to the company, even
though it may have been made in
some form by others. Whenever the
product is new to the company, the
problems inherent will not have previ-
ously been faced by management and
must be handled as a new product.

A product has three key dimen-
sions. Technology—the fund of knowl-
edge—technical and otherwise—en-
abling the product to be economically
produced, and Markets—to whom and
how the product is to be sold—ena-
bling profitable distribution. A third
is Product Evolution, or the time it
takes to bring it into existence.

The Stages of

New Product Evolution

At Sylvania, we have found that the
new product process can be broken

down into manageable stages for
planning and control. Study of case
histories reveals that there are six
fairly clear stages, although the labels
for such stages vary from company
to company.

Exploration—the search for product
ideas to meet company objectives.

Screening—a quick analysis to de-
termine which ideas are pertinent and
merit more detailed study.

Business Analysis—the expansion
of the idea, through creative analysis,
into a concrete business recommen-
dation, including product features
and a program for the product.

Development—turning the idea-on-
paper into a product-in-hand, demon-
stratable and producible.

Testing—the commercial experiments
necessary to verify earlier business
judgments.

Commercialization—launching the
product in full-scale production and
sale, committing the company’s repu-
tation and resources.

Conclusions on
New Product Evolution

In examining the management proc-
ess of new product evolution, the
conclusion is reached that heavy at-
tention should be focused on the first
three stages. As will be remembered,
these are the idea or concept stages.
Experience of major companies indi-
cates that most products fail because
the idea or its timing was wrong, and
not because the company lacked the
knowledge to develop and commer-
cialize the product.

Therefore, well-managed compa-
nies can concentrate with advantage
on the early stages of determining
“what should be developed.” As we
said before, it takes just as long and
just as much money to develop a new
product failure as it does to create a
spectacular winner in the market-
place. There are plenty of problems
to solve in the world. The secret of
success is to be working on the prob-
lems which have solutions for which
there is a marketable demand.

Wk it - S

JACK B. CLARKSON



RECEIVING TUBES

Need steadier dc?

Voltage regulator tubes have always
provided a simple and economical
way to stabilize a dc supply voltage.
But, with Sylvania’s broad line of cold
cathode, glow discharge VR tubes,
you get more than simplicity and
economy. Continuing improvement in
tube design and manufacturing tech-
niques means your Sylvania distribu-
tor has tubes with better regulation
and other electrical characteristics.
In addition to high quality industrial
standard types, he also carries Syl-
vania’s premium Gold Brand VRs.
You'll find devices rated for use at
altitudes to 120,000 feet and tubes
able to take impact accelerations of
500-g for 1 msec.

No matter in what environment—
commercial, industrial, or military
(you may need regulated dc of 75
volts or more)—chances are there’s
one or a combination of Sylvania VR
tubes to fill the requirement. The
chart shows the many VR tubes avail-

able to meet your needs. For higher
voltages than are obtainable from a
single tube, connect two or more
tubes in series. Of course, different
types may be combined as long as
the current rating of the lowest-rated
tube is not exceeded.

Whichever tube is selected, the
user and designer can be sure of a
reliable regulated dc output. A con-
tinuous design and process improve-
ment program sees to it that quality
levels are maintained and that per-
formance levels are improved.

Typical of this improved perform-
ance is the OB2. In this tube type,
two common problems, Voltage Jump
(random voltage pulses of a few milli-
seconds or less) and 400-cycle oscilla-
tion, have been eliminated by rede-
sign and process improvement. Tight
control of gas mixture and pressure
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insures that Voltage Jump is kept
within 0.1 percent of the regulated
voltage.

Type 5644 is a premium device with
an operating voltage of approximately
95 volts. Designed to provide depend-
able service under conditions of se-
vere shock, vibration and high alti-
tude, it can take bulb temperatures
of up to 220°C. It has these radiation
ratings: Total Dosage (neutrons/sq.
cm )—10*° nvt, Dose Rate (neutrons/
sq. cm/sec.)—10'* nv. This tube has
three cathode leads to give a rugged
mount support and additional exter-
nal tie points.

Gold Brand types GB-OA2WA and
GB-OB2WA provide a high level of
reliability. Tested to tight acceptance
criteria, these tubes are rated for alti-
tudes to 120,000 feet and for impact
accelerations of 500-g for up to 1 msec.

DIODES

Avoid selecting and testing
when the circuit calls for matched diodes

Sylvania’s improved version of the
standard 1N541 point contact ger-
manium diode eliminates the need to
specify matched pairs when circuit re-
quirements call for precisely balanced
diodes. These new units are so uni-
form from diode to diode that the de-
signer gets satisfactory performance
without selecting and testing devices
to insure matched characteristics.
With previous versions of the
1N541, circuit designers specified the
IN542 (two matched 1N541s) while

the device manufacturer did the test-
ing and selecting. Or, if the matching
was done by the equipment man-
ufacturer, extensive in-house device
testing time upped production costs.
Either way, the diode user paid a
premium. With the Sylvania 1N541,
this added cost is eliminated. Now all
that production people need do is to
pick at random the number of diodes
required.

The advanced 1N541 has a greatly
improved forward capacitance char-

acteristic as shown in the graph. The
narrow spread of capacitance-for-
ward voltage characteristics indicates
tight control during device manufac-
turing. This same tight control also
reduces the spread in the capacitance-
reverse voltage parameter.

If the capacitance change with for-
ward voltage were radically different
from one diode to another, perform-
ance characteristics of balanced cir-
cuits would suffer. For example, in a
ratio detector the characteristic de-



TYPICAL FORWARD BIAS CAPACITANCE DISTRIBUTION

DIODES (continued)
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TYPICAL PARAMETER SPECIFICATIONS

Parameter Test Conditions  Min, Max.
Forward Voltage le=1.0ma 045v
Forward Voltage Ir =10 ma 1.5v
Forward Voltage lr=230ma 30v
Reverse Current Ve=2.0v25°C 3.0 pa
Reverse Current VR=230v 25°C 150 ua
Reverse Current Ve=45v 25°C 350 pa
Reverse Current Ve=2.0v55°C 20 pua
Reverse Current Ve=30v 55°C 250 pa
Reverse Current Ve=145v 55°C 450 pa
Dynamic Resistance | == 10 ma 40 80 @
Rectification Efficiency 1.0 V eff 76 80 %

3.0Veff 83 89 %

RL=33K

CL =330 pf

tection curve would become highly
distorted. This results from detuning
one secondary which in turn causes
unwanted signals in the detector’s
output.

In addition to use in FM ratio de-

o
84
&

60 80 100 120 140 160 180
FORWARD VOLTAGE IN MILLIVOLTS ——>

tectors, the Sylvania 1N541 is ideal
for discriminators, balanced modula-
tors and other circuits requiring two
or more matched diodes.

To insure uniformity of the devices
used in such circuits, the forward volt-

age and reverse current characteris-
tics of the 1N541 are both specified at
several levels. Also, tight control is
maintained on the 10.7 MHz rectifi-
cation efficiency.
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READOUTS

Solve military display problems with customed EL

The Requirement: A defense dis-
play system capable of indicating the
digits 1 through 9, certain alphabeti-
cal characters, and a decimal point.
The Approach: Custom-design a
module to convert the available in-
puts to driving signals for a 5-digit,
7 segments per digit, Electrolumines-
cent (EL) panel.

The Result: All the advantages of EL
displays coupled with solid-state re-
liability.

Sylvania’s ability to tailor EL dis-
plays to individual specifications
allowed a major defense system con-
tractor to meet the requirements out-
lined above. The contractor selected
EL over gas-glow and incandescent
devices because of EL’s freedom from
rf noise generation, low power con-
sumption, compactness, and good
readability. Coupling all these advan-
tages with the inherent reliability of
solid-state construction made EL the
ideal choice for this defense system
application.

To control the EL panel used in the
system, Sylvania designed a custom
modular solid-state driver circuit.
The driver uses silicon controlled rec-
tifiers to switch the 250 volts supplied
to the lamp segments. Drivers and
the associated circuitry are assembled
as shown in the photographs.

A key factor in selecting EL panels
is their reliability. EL readout panels
are not inherently subject to catas-
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trophic failure.

The resulting display has all the
other advantages of EL including a
wide viewing angle of almost 180°,
an easy-to-read, soft blue-green color
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and fast information display.

For your custom display, EL pan-
els in a variety of sizes (up to 6" high)
of both numeric and alphanumeric
characters are available.



TRANSISTORS

Reduce noise with these high-frequency
NPN silicon transistors

TYPICAL NOISE FIGURE vs COLLECTOR CURRENT

=10 uA ..

lg==3.0mA .

50
a 40
] i
w : A
2 30 -
2 Rg = 509, Vge = 10V, { = 200 MHz -
) W T
o 20 -
Z.
z

10

0

1 2 3 4 5 6 7 B 910

{; - COLLECTOR CURRENT - mA

What good is high galn at high fre-
quency in a silicon planar transistor
amplifier if the transistor’s noise level
is also highP Because they feature re-
duced noise levels, Sylvania’s 2N917
and 2N918 transistor family solve
noise problems in your high-fre-
quency circuit designs. Typical 200
MHz noise figure for these devices is
2.5 db over an I, range of 1 to 10 ma.
At 60 MHz the noise figure is 2.3 db
against a registered limit of 6.0 db.
Sylvania’s 2N918 family of NPN
double-diffused silicon planar epitax-
ial transistors is expressly made for
use in high-frequency amplifiers re-
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quiring low noise. These low-noise
units, the 2N917, 2N918, and 2N918-
JAN, have a minimum f of 600 MHz
with typical f values of 900 MHz.

In the 200 MHz amplifier circuit
shown here, 2N918 transistors from
this family yield typical power gains
of 20 db against an EIA test limit of
15 db minimum.

Collector efficiency in the order of
88% allows oscillator output power
of 45 mw (typ.) against a limit of 30
mw at 500 MHz, 8.0 ma collector cur-
rent and 15V V.

At a free air temperature of 25°C,
these units are rated at: 200 mw

AMPLIFIER POWER GAIN

1000 pf

Forward Current Transfer Ratlo, h,

Noise Figure, NF
Vep=6-0V,1! =10mA,RG==4000
f= 60 MHz

Noise Figure, NF

Power Gain ........ ...

CIRCUIT

FEATURE CHARACTERISTICS OF 2N918 TRANSISTOR

Collector-Base Breakdown Voltage, V (BR) cao
IC 1.0 uA ...

Output Capacitance, C,
Veg = 10V, Ig = 0, f = 140 kHz...

Caollector-Base Time Constant, r,'C,

e AL vomeee 30 Volits min.
Emltter Base Breakdown Voltage v (‘BR) EBO
Ny e rereeargeevean