









































































































































































































































































































































































































































































































































































































































































































































































































































































































































	Think

	AVX NiCuard

	THE CERAMIC CAPACITOR MANUFACTURER

	A quality LED for Just 90*.

	Electronic Design 6

	(across the desk)

	low cost ceramic trimmer

	Promises, promises— Watch those specs

	Correction

	From the WOM to the DEAD File


	capacitors

	GENERAL AUTOMATION

	A new 1500 MHz plug-in for HP 180 series Scopes


	TTL, MOS, LEDs interface them all

	Interfacing Made Easy!

	Face Up To System Interfacing with MECL 10,000*

	DIVA’S COMPTROLLER., PDP II, AND

	3330 TYPE DISC DRIVE UNITE.

	AN INCREDIBLE MARRIAGE.

	El ITA DA FLUORESCENT FU I MD A KEYBOARDS

	Sprague puts more passive component families into dual in-line packages than any other manufacturer:



	SPRAGUE

	AMP INCORPORATED

	We can design with you or for you.

	We’ll set you up to wire or do your wiring for you.



	Panel construction is AMP-engineered and manufactured.

	For$395 how many functions should a Function Generator generate?

	S35SSSSSSS

	Z\ « if,

	-MH

	5 voitTj «INPUT


	BB^BEBBBBB


	We’ll alter a standard, or create an original.

	NOW THERE’S A CHOICE WITH THREE BIG DIFFERENCES


	120 MHz, 20 Ib and a logical layout

	PHILIPS

	Microcomputers. First from the beginning.



	A startling announcement:

	TRW’s new Schottky Power Rectifier

	gives a 0.5V forward voltage drop

	at 50 amps

	at aTj of...125°C!

	Central maintenance: Wave of the future?

	Japanese radar setup deploys car air bags

	Laser communications spurred by modulation

	IBM saving energy— with computer, naturally

	Tunable lasers aid study of atoms and molecules

	An IR ignition system



	We shaped up DC

	Solid state relay with controlled rise and fall time

	TELEDYNE RELAYS

	news

	AT THE SOLID-STATE CIRCUITS CONFERENCE

	Area comparison of l2L and MOS technologies

	1,024 fusible links, like this one, let TI’s new PROMs shorten your design time.

	THE NAKED MINI* COMPANY Computer Automation, Inc.


	Put a little Teradyne in your lab.

	That’s where Heinemann Type J breakers look best on your equipment.



	- HEINEMANN

	Put it oil together with Buchanan Terminal Blocks!

	10 ways we can help you solve your design problems:




	Washington report

	NASA studies solar propulsion

	Air Force seeking surveillance sensors

	B-l electrical system to be tested further

	New Telecom chief faces tough decision

	New role for laser guidance

	These new mixers offer the best performance and highest quality available in a 4-pinT0-5 package.

	These ideas for cooling board-mounted semis could improve your circuit’s performance

	Find it fast in these standard reference books.

	Announcing the rediscovery of the relay.

	rm AUTOHIATIC ELECTRIC

	call

	Electronic Design, The Financial Times (London) Electronics Weekly (London) and BOAC announce the sponsoring of



	“TOMORROW IN WORLD ELECTRONICS’7

	a major international conference to coincide with the International Instruments, Electronics and Automation Exhibition (IEA).

	GROSVENOR HOUSE, LONDON - MAY 14-15,1974

	IEEE INTERCON 74


	A bigger Big Show

	and a practical one

	Consumer

	Point-of-sale systems still need standardized data-code readers

	Communications


	CATV, fiber optics and telepathy The promise and the problems

	Microelectronics


	hold: Charge-transfer devices

	Instrumentation


	Test-equipment users suggest software-hardware improvements

	Exclusive

	Technical session order form


	MB	MMM

	REVEALED: BROADEST LINE OF MOS MEMORY PRODUCTS

	4-bit magnitude comparator has A-almost-B output

	TV camera sync generator features gen-lock input

	TRUE TRI-STATE COMES TO CMOS!



	Monolithic timer is a package of

	precision versatility


	New guide details over 200 JFETs!

	SECOND SOURCING FROM NS


	ADDITIONS TO TDE 54/74 LINE:

	9300-series circuits list tilling

	IEEE ’74 products

	Desk-top calculator does scientific routines


	Programmable calculators fill middle spot for users

	Calculators learn from magnetic cards



	There's no suchthing as an "Augat-li ke "socket.

	Function generator offers ASCII programmability

	SCHAUER

	1-Watt


	ZENERS

	Immediate Shipment Low Prices

	Buy the kitSave a lot

	ONLY $2450

	SCHAUER



	Buying a function generator isn't a big deal.

	Using one every day is!

	Be selective turn to

	12-bit a/d plug-in samples at 2 MHz

	GENERAL ELECTRIC’S 92F ADVANCED



	MAKE SOMETHING

	OUT OF IT!

	Automatic bridge reads capacitance at 1 MHz

	AM/FM mod meter goes up to 1200 MHz

	Spectrum analyzer spans 1 to 300 MHz

	2-to-30-MHz receiver shows ±1 Hz stability

	P&B... get the message?

	Potter & Brumfield


	If the timing diagram says your .logic. should look like this...

	Variable persistence added to scope line


	..now you can see if it does.

	50-MHz pulser delivers 20 V

	ACDC ANNOUNCES THE GRAND OPENING OF OUR NEW HIGH EFFICIENCY POWER SUPPLY

	acdc electronics inc

	3-1/2-digit DMM resolves 1 pV

	Digital impedance meter offers 0.25% accuracy

	Digital IC tester costs just $3500

	Three plug-ins join scope family

	Desolder system easy on PC-board material

	Zig-zag pattern handles three voltage busses



	When the questions are about enclosures, Optima has beautiful answers.

	Thermostatic

	240*300 Seconds

	DIFFERENTIAL RELAYS

	Heat sinks available in 24 sizes

	Breadboarding socket uses ordinary wire

	Test chambers occupy small floor space

	Captive screw assembly fits small panels







	The first modular instrumentation calculator.

	Just $5905 as shown.

	Features

	CANNON ITT

	microceram Porcelain Ceramic Multilayer Capacitors

	for tough-to-crack microwave requirements


	CONTENTS INCLUDE:

	Right-angle adapters meet MIL specs

	180° air variable capacitors. On time.

	Delay line provides

	1.5 to 5.5 ps delays


	^E. F. JOHNSON COMPANY



	FET CHIPS For Hybrids

	from the industry leader in high-quality FET products

	(editorial)

	It’s going to get tougher

	Bern Golbeck’s nifty idea gave a crisp new feel to rotary switches.




	We've found an ideal ROMmate for your microprocessor.

	Big ROM contributes 16K bits program storage at lowest cost ever


	electronic arrays ®

	new, pocket-size Tri-Phasic multimeter

	$295-00

	□AIA PRECISION

	Review the basics of MOS logic.

	The characteristics of simple logic functions, shift registers and memories apply to newer, more complex MOS ICs.

	How do MOS devices operate?

	Match impedances in microwave amplifiers and you’re on the way to successful solid-state designs. Here’s how to analyze input/output factors and to create a practical design.

	Microstrip Zo and velocity factor vs width-to-height (W/H) ratio.



	„ BUY LAMBDA'S LZ SERIES

	MOUNTABLE POWER SUPPLY.

	...PRINTED-CIRCUIT BOARD

	Build high-gain, wide-range log amps that combine good high-frequency capability with excellent full-range logarithmic accuracy.

	Two basic ways to design log amps

	Design a nonaveraging tachometer

	that outputs a voltage that is proportional to rate. Low power drain and battery operation makes it useful in the field.

	ra = RbIEr^ej = x 67 kn



	“butterflies” out of the rush hour.




	Centralab [jwspecah®

	A new concept in thick film hybrid circuits lowers cost and broadens applications.

	Designed with human factors in mind.

	Miniature pots at a mini-price.

	Watch that op-amp noise! Feedback resistors and source resistances generate signals that can mask the device's true performance.


	Want to cut costs to the bone? Try

	the learning curve. Besides helping you predict manufacturing expenses at a fixed rate, it’s also a sharp management tool.

	How design changes affect the learning curve



	CONVERT 8 BITS

	IN 6 MICROSECONDS


	Open a Savings Account with our new megapower SCRs

	International

	Rectifier

	IOR

	When ACD brings a new board out of the lab-it's ready. filT S Ready.

	ZS ADVANCED CIRCUITRY

	Litton


	Electronic Design 1973 Annual Index of Articles

	Department key

	Subject Listing


	TRY ’EM.. .YOU’LL LIKE ’EM





	Another first

	10-bit monolithic CMOS DAC.

	BARGAINS GALORE

	on LEDs from DIALIGHT


	a J3?


	pony»

	800-854-2799 800-327-3243

	Bolitron

	What You Should Know About...


	Miniature High Voltage Resistors

	(ideas for design)

	Four-digit BCD programmability featured in variable modulus 60-MHz counter



	The 70-range circuit reader.

	630-NA.

	TRIPLETT

	Triplett. The easy readers.

	Seven-segment display modified to reduce readout confusion

	Clocked circuit debounces multiple single-throw contacts synchronously

	TTL


	Monolithic Memories, Inc. KEO

	Circuit built with quad op amp measures temperature digitally


	The “Above-Average”

	Sub-System by Celco

	international technology

	Modulation meter tunes

	and adjusts itself

	Airborne terminal has an optical link

	Tool removes DIPs easily from PC boards

	Low power DACs use only 60 mW when on

	RC oscillator stable to ±0.1%

	Synchro-to-dc converter is accurate to 0.028%

	Active filters offer programmability

	Power monitor protects ac operated equipment

	TCXOs span fractions of a Hz to 30 MHz

	Photoelectric control uses modulated light

	ANALOGIC


	CANNON ITT

	ITT

	Signal conditioner has three output ranges

	Telephone tone decoder handles 16 tone pairs

	Triple-mode amplifier offers wide flexibility

	16-bit DAC has 1/2 LSB linearity (0.00075%)

	Some use Deltrols’

	170 relays only in case of emergency...

	some use them all of the time.

	Having P/C repro problems?

	Maybe your artwork is too fat.

	(low unit price

	only $645)

	Transceiver handles party-line data

	S-TTL counters toggle at 100 MHz

	Transistors rated at 70, 100 A





	CHICAGO DYNAMIC INDUSTRIES, INC.

	Multifunction clock IC costs only $6.25

	3-lead regulators output 15 V, 1 A

	Tone generator IC gives 13 musical notes

	MNOS ROMs make commercial debut

	Fast transistors handle 20 A

	THINK SINGER

	OEM Printer Mechanisms for your Reservations Terminal



	Cooling, lifting, holding, pulling, damping, drying...

	Rotron has a way...w/'tZ> air

	110-A SCRs come in popular package styles

	SWITCHING...

	to most profit

	you do this year.

	Id be the thing

	350-V power module peaks at 500 A

	Or any new way.

	ISE INTERNATIONAL CORP. <W> ISE ELECTRONICS CORP.

	Frequency counter runs on batteries for field

	Compact sweeper ranges to 500 MHz



	IJL HYBRID SYSTEMS CORPORATION

	Single-pulse analyzer programs with ASCII

	Slow sweep display memory is flicker free


	Designed for noise and vibration analysis: The only combined 500-line Real-Time Spectrum Analyzer-Averager.

	Capacitance meter measures at 1 MHz

	3-1/2-digit DVM

	handles 10 MHz

	20-MHz pulse generator delivers three outputs


	rrjKYODO


	Our plant tour is well worth taking - but pack for a long trip

	Waveform analyzer searches automatically

	Digital rf wattmeter handles 1000 W

	New KEMET® Capacitors Condensed Catalog.

	Logic checker displays DTL/TTL states

	New line of 10-in. recorders offered


	The firs!


	if it’s a meter

	or meter relay,

	Stock:

	Special:

	3-1/2-digit DMM senses 10 pii

	Power monitors read from 1 pW to 100 mW




	INTRODUCING

	THE TWO-FACED SWITCH

	Controller fits most printers to PDP-11 minis

	Hardcopy recorder works with graphics terminals

	Microcode add-on ups Fortran execution rate

	Buy the Ballantine 3/24 DMM



	automatic transfer standards

	LOCK

	Speedy array processor is also programmable

	Printer/plotters come in 8.5 and 11-in. widths

	Magnetic cards extend calculator applications

	Budget-priced calculator has 9-digit capacity


	Bivckf

	Voice band modems operate at 2400 baud

	Dot-matrix printer has comb mechanism

	Panasonic



	Canygu^pot iyour limitations?

	** ®

	1 I™ or


	- 0 ^0 $0 -0 4,0^0

	OUR CMOS^ STAR IN YOUR SHOW

	CONNOR-WINFIELD’s


	CMOS Oscillator

	Pass key initiates 28-bit code from reader

	Card reader mimics paper tape inputs

	Calculator versatility enhanced with plotter

	Computers feature MOS or core to 256-k words




	Front panel components should look good.

	and dials

	riRoean «■M CORPORATION

	3455 Woodhead Drive, Northbrook, Illinois 60062 Phone: (312) 498-2300 • TWX: 910-686-0008

	Minicomputer ignores environmental stress

	Cassette recorder can also replace paper tapes

	Calculators print or display 14 digit results

	System logs data in

	IBM-compatible format

	Scan converter uses storage scope plug-ins

	Single PC board carries data acquisition module

	Two CRT terminals added to peripheral line


	DO-IT-YOURSELF

	EAROM PERFECTION

	WITH NOVEL FERRITE CORE


	FUJI ELECTROCHEMICAL CO.,LTD.

	Photoelectric reader stops on character

	Low cost processor has 1.3 ps cycle time

	Line printer offers wide choice of character sets

	THERMOSET PLASTICS




	fre

	HEAT SINK HANDBOOK

	AHAM

	AHAM

	Rental Electronics,Inc.

	Think about renting. It’s the smart way to go

	CURTIS

	Dropout and pickup volts adjust on volt sensor

	Low-pass LC filters have linear phase

	Complete crystal filter housed in single package

	Molded battery holder comes in AA size

	Slow-blow thermal unit plugs into PC boards

	Tension unit uses no external power


	DIGISCOPE:

	Eight channels of simultaneous digital logic at 50 MHz


	IN

	CALCULATOR

	CHIPS...

	LED provides constant output as volts vary

	Matrix boards mount with PC terminals

	Alphanumeric readout readable in sunlight

	Polyester capacitors wound noninductively



	Inselek .

	customizes the

	SOS/CMOS IC.

	■

	0 III N li I. K IC

	if makes rhe one that’s

	Bridge <> Rectifiers

	Single thumbwheel switches many sections

	1ER

	Point-source Xenon arcs radiate UV and IR



	Versatile, low cost plug and socket connectors for electronic systems



	CONTINENTALS CONNECTORS

	DELAY UNES

	"HI-RATIO"

	‘HF’, HR’ & VHR’ SERIES

	‘ MINI” & “MIDI” SPIRADEL



	L-C FILTERS

	Piezo transducer needs no signal conditioning

	PM motor rotates at 11,000 rpm on 6 V

	Print 155-mil numbers with thermal head

	Rotary switches have adjustable stops

	STANDARDIZED

	PLUG-IN HOUSINGS

	KEYSTONE

	Solid-state timer counts to 9.999 seconds

	Binary-coded switch slides into positions



	Only CIMRON gives you a choice in 4% digits for $69500

	DMC 45

	Digital Multimeter Counter

	Model DMM 40

	Digital Multimeter

	UPS delivers 10 kVA from single phase lines

	Small modular supplies deliver up to 2.5 A

	High voltage supply switches levels fast

	Marx generator can deliver 4 MV



	Quick relief for design headaches.

	PICTURE, PATTERN, OR PLOT

	only from Vero

	NiCad battery-pack has protective plastic case

	High voltage supplies offer many options


	Now there’s something better than simultaneous reading and writing tubes. Complete systems.


	POWER

	Reliability, Inc.

	Regulated mini-supplies deliver up to 1000 mW

	Dc-to-dc converter gives dual 15 V outputs

	Power supply series has many different models

	Overload protected power supplies

	Three-phase regulator handles up to 24 kVA

	Magnetic amp regulator has 85% efficiency

	Triple output supplies deliver up to 12 A



	DESIGN CHALLENGE

	BENCHMASTER... 5 CUBIC FEET OF

	BEHCH-TOP TEST SPACE!

	Whether you buy one’s, two’s or multitudes



	North delivers power reliability!

	Power inverter delivers high frequency ac power

	Ac line regulator keeps losses low

	X-ray power source provides 50 kV at 1 mA

	Variable de power supply covers 0 to 30 V

	The world's largest manufacturer of miniature aluminum lytics wants to show you their etchings.

	Cable clamps backed with self-adhesive

	Panel wire-wrapping pins lock IC leads in place

	Dispenser handles small quantities of compounds

	ALL THESE

	RESISTORS

	LOOK ALIKE!

	LOOK ALIKES

	DON’T!




	PLUGIN i>

	; COMPATIBLE X ’ with savings | up to 40%

	Work holder supports prototype PC boards

	Gold-paste formulas produce fine lines

	Polyurethane foam is electrically conductive

	NEMA enclosures made from stainless steel



	Some of the best things about our new Digivac 1000 are what you can’t see.

	WAGNER

	Aluminum case to make coupler or hybrid box

	Heat dissipator raises power capability

	DIP socket accepts eight-pin devices

	give you the best gain stability, repeatability and power supply

	selection of all available TO-8 amplifiers.





	CÂPITOL—

	Female disconnects now fit small tabs

	Heat sink has universal hole pattern for two

	Apply cooling as easily as you can heat

	Fine-grained alumina readily machined

	ZcH WIDE BAND SIGNAL PROCESSING COMPONENTS -I

	FROM VARI-L CO., INC. VaLl I

	P-i-n diodes have low insertion losses

	Isolators cover

	12 and 14-GHz bands

	Dividers handle up to 2.5 MW

	Monolithic

	Ty/temr corp.

	General Scanning is a reconnaissance Wizard


	EMR

	Compact High- Level Stability!

	EW amplifiers feature 7-dB noise figure

	Detector modules come in compact packages

	IC POWER SUPPLY 5 volts at 1 amp

	HOPE ELECTRONICS

	Multi-octave mixer overlaps rf and LO

	Tuning diodes use ion implantation



	POWER SPLITTERSCOMBINERS

	95

	CP BORRO/

	Octave-BW hybrids standardize connectors

	l-f preamplifier spans 2-GHz range

	175-MHz transistor delivers 50 W

	Ku-band antenna offers high aspect ratio

	FOR THE UTMOST IN RELIABILITY

	RECYCLING TIMERS Series RC

	K-band circulator has 16-dB isolation

	Ruby/glass lasers list 100-mW outputs

	1-GHz transistors use gold metallization

	Miniature amps span 5 to 400 MHz


	This new 10-watt

	amplifier is tough —

	even in a mismatch!

	NEW KIT LETS YOU TRY IT






	BUCKEYE

	LIGHTED PUSHBUTTON SWITCH SERIES LPS-lOO

	evaluation samples

	8 beautiful babies.


	at Cramer...

	at Newark

	quick ad/

	DETERMINE SEMICONDUCTOR CHARACTERISTICS

	PRINCETON APPLIED RESEARCH CORPORATION

	Why Test Semi-Conductors For Noise?

	400 IDEAS FOR DESIGN Volume 2


	Free Comparison Report on FFTs

	Federal Scientific Corp


	MAGNETIC SHIELD COSTS REDUCED

	AD VANCE MAGNETICS, INC.


	Low-Noise High-Gain Preamplification

	Research Corporation



	advertiser’s index

	f product index]

	Zeltex high performance DAC’s.



	Feltex*

	TheMcst Versatile Miniature Industrial Relay







	III MINI

	Our High-Rel Team is set to tackle your linear IC RFQ’s.

	l^cyl




