

















































































































































































































































































































































































































































































































































































































































































































































































































































































































	Electronic Design 22

	...and they’re off the shelf!

	PICO Electronics, Inc.

	NEWS

	TECHNOLOGY

	PRODUCTS

	BELDEN

	Vice President, Publisher

	Editors

	Editorial Field Offices

	East

	Editorial Production

	Art

	Production

	Circulation

	Promotion

	More features added to CAD program



	McMOS is the CMOS source...with

	the first variable length shift register.

	biomated scope

	your scope

	NOBODY KNOWS MORE ABOUT

	TRIMMERS THAN WE DO

	WE GIVE YOU WHAT YOU NEED

	QUALITY, SERVICE, VALUE — Bourns is No. 1

	... you can depend on it!



	ssnasn

	Fors395 how many functions should a Function Generator generate?

	■001

	iigifllglg

	Reverse those captions

	semiconductor

	Stay educated; read trade books




	Centralab

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

	Write Centralab for Bulletin 1550.


	Centralab



	answer the cost capacitors

	CORNING

	Different IC replaces need for this design

	Still another WOM


	WE GO TO A LOT OF EFFORT TO MAKE CONVERTERS AS GOOD AS WE DESIGN THEM.

	TRW power Schottky SD-51

	0.6V forward drop at 60 amps WITH a Tj of 125°C

	HP introduces versatile time-sharing system

	Fiber-optic signal losses reduced by star coupler

	Disc diffusion expected to lower semi costs

	Device simulates effects of heat on human tissue

	Air-traffic radar trainer contains several “firsts”


	TELEDYNE RELAYS

	Series 2000

	Classic II

	Series 60


	Circuits missing their mark?

	Tweak them into spec with our trimmers

	Big new.3"GaAsLITE displays: Low voltage« Lowcost«

	MAN 51

	MAN 71

	MAN 72

	MAN 53

	MAN 73

	MAN 54

	MAN 74

	MAN 81

	MAN 83

	MAN 84



	Monsanto

	Improved solid-state memories and microprocessors altering the structure of computers

	Jim McDermott

	Some snags noted

	Mini survival predicted

	More intelligent computers

	Off-the-shelf interfaces

	Limitations noted

	Mini designers adapt

	A ALLEN-BRADLEY

	‘Memory management' advised

	More memories in minis



	TI sets new standards in minicomputer price/performance

	The Great Memory Battle goes on, but semiconductors appear the ultimate victors

	Jules H. Gilder

	4-k RAM wins acceptance

	Core demand is up

	Production of core soars

	Discs advance slowly

	Floppy discs gaining ground

	Bubbles will be ready soon

	CCD memories emerging




	RÇL

	ELECTRONICS, Inc.

	Tape memories being refined

	Lambda announces triple outputs in LO series


	△LAMBDA

	Hayden Book Company, Inc., 50 Essex Street, Rochelle Park, N.J. 07662


	Matrix or daisy wheel? Thermal or ink jet? Serial printers offer these options and more

	David N. Kaye

	IBM using the matrix

	Enter the daisy wheel

	The quiet ones

	Better and better printers

	Discs getting denser

	Imaginative mechanics

	The problem of control

	For putting it together, VACTEC is second only to RODIN*.


	Time sharing: For engineers who need computing punch beyond that of the calculator

	Not a panacea

	Northe K. Osbrink

	The available programs

	There are limitations

	After the circuit is stored

	Choosing a service is a problem

	Engineers use simple hardware

	How services charge

	Fluke's new I9OOA multi-counter offers you...

	Congress cuts defense budget by 5%

	Aeromagnetic survey to hunt offshore oil

	New contracting rules would help GSA save millions

	All-weather shipboard navigation system sought

	A Commission on supplies and shortages proposed

	Logic Triggered Displays





	ROCK SOLID


	The Easy Way	

	TEKTRONIX

	$ c a® J

	Mu


	Viking

	CONNECTORS^

	(editorial)

	Seymour T. Levine

	What RS-232 never tells you

	Bits, baud—what’s the data rate?

	Asynchronous Code—A start-stop affair

	Choose the right features


	Line specifications and Bell services

	Summary of Bell System private-line specification options

	Modulation quickens the pace

	The invisible throughput specs

	Fast devices that go slow?

	Is anyone listening?

	More than a double feature

	Shave line charges with mux

	The modem shopping list

	Acoustic couplers for data on the move



	Warning:

	Be aware of these constraints

	A middle ground: 1800 to 2400 bit/s



	Representative 4800-bits/s modems for DDD use

	A sampling of modems for high-speed operation on private lines

	Meet the speedsters: 4800 to 9600 bits/s


	Representative FDM units

	Uncommon carriers for shorthauls


	Sample selection of TDM units

	Putting the facts at your fingertips

	A sampling of TDM and FDM


	Need more information?


	DO-IT-YOURSELF


	grabber

	POMONA ELECTRONICS

	Some of the benefits


	What is microprogramming?

	Some of the problems

	Which micros are microprogrammable?

	Developing microprograms


	Why The Danameter is selling like hotcakes.

	Others measure by us.

	Improve memory systems with 4-k RAMs.

	4-k RAM replaces core: an example

	Follow layout guidelines

	4-k RAMs employ various cell structures

	How does the RAM cell work?

	Peripheral circuitry provides support

	Data-control cells

	Outputs simplify interface


	Threshold logic can cut gate count.

	Thresholds combine binary with analog

	Small gaps are difficult to attain

	Implementing threshold logic

	Digital addition is better




	MMI’s bipolar

	The MMI 5701/6701 microcontroller features:

	Where you can use it

	Implement complex Boolean expressions

	Using the Chow parameters

	How to handle negative weights

	General-purpose, optimum assemblies studied

	Chow and Karnaugh get together

	Mapping solves multilevel threshold logic

	Radio Links...!! We Got 'Em

	Take a look at the specs to see what isn't missing:

	REPCO Incorporated



	Bendix goes square and rectangular, too.

	A 1If AV' A"gat ,n'

	Your sample awaits.


	Reduce state tables by computer.

	Flow chart shows the computer program

	Computer code conventions

	Program for state minimization of sequential machines

	Fortran mainline

	We stock what you need.



	Well read, type, record, print, punch, spool and reproduce for just about anybody.

	Analyzing digital codes

	D/a and a/d converters: The operating basics

	i Weighted current-source configurations for straight binary (a) and complementary binary (b) coding gener-

	ate output current in different weighting determines the output

	Codes can be made bipolar

	Coding has its limitations


	Switch

	Complete

	RF Network Analysis... NOW !

	Questioning the contract language

	Negotiating each issue spawns trouble

	John W. Bishop and The Bendix Corporation

	Turning on the turnaround

	The agreement to disagree

	Signs indicate end of long climb

	Keeping abreast of the action





	Dialight sees a need:

	See Dialight.

	“Scotchflex!9 Your systems approach to circuitry.

	f ideas for design)

	Simple serial/parallel transformations aid network analysis and synthesis




	The 70-range circuit reader.

	630NA.

	nr TRIPLETT

	Triplett. The easy readers.

	Low-power CMOS digital voltmeter built with only six integrated circuits

	Simple feedback circuit improves linearity of light-dependent resistors

	3.	A reference light-dependent resistor, LDRlt in a feedback circuit, linearizes the response of LDR2 to the input voltage V,.


	Sine/square-wave generator speeds amplifier testing

	Handy


	LED test set uses only four components, and it’s short-circuit proof, to boot

	Generate sine waves digitally with two ICs and eight resistors

	RENEWAL ISSUE



	TDK SUPER FERRITE

	Miraculous Ferrite Materials from TDK Ait 18,000 (Hse material) tans ¿Ui: 1.2 x 10 ’ (Hoh3 material)

	Generate a linear sweep of uniform duty cycle and amplitude

	than a neon lamp to solve circuit problems like these...

	It takes application help from a group of circuit specialists...

	SIGNALITE DIVISION GENERAL INSTRUMENT CORP.



	Reference voltage can be varied and the optimum zener current maintained

	When you change Rx to adjust VREF, the zener current, lz, does not change.

	Fresh off the shelf. Ribbon cable from Hughes.

	international technology

	Analog computer gives improved heart data

	Phone exchange uses mini relays and MOS

	Frequency drift cut in Gunn oscillators

	Stirling engine powers remote ac generator

	Small Doppler radar is low-cost and rugged

	Multiplex phone system is fully solid-state

	INTERNATIONAL TECHNOLOGY




	AIVIF»

	INCORPORATED 
	Optical reader used in automatic phoning

	Light spot on a map gives plane’s position

	new products)

	Calculator-based acquisition system handles remote sites by phone line

	Semi memory system stores 3.5 Mbits




	SSa JJ&r»

	Wire-line modems carry data for 10 miles

	Controller lets mini handle 128 data lines

	Data entry performed from written numbers

	Two-port memory aids dual-processor systems

	Monsanto

	Mini with core or semi offers 200-ns speed and error control

	Additional memory modules available



	10-bit monolithic CMOSDAC.

	True 10-bit accuracy.

	Low power consumption.

	Versatile—like two DACs in one.

	Variety. Three versions at economy prices.

	To order, give us a call.


	Low Profile Trimmers

	Improved Package Density

	99 cents each

	Facsimile receiver needs no adjustments

	Acquisition systems mix high and low levels

	400 Hz Input High Efficiency High Density

	Mag cards form basis for mass storage

	Crosspoint switches can be set by mini



	East and easy... MOSTEK’s MK4102-6 static IK RAM.

	275ns!

	mOSTEKl

	SCHAUER

	1-Watt


	ZENERS

	Immediate Shipment Low Prices

	Buy the kit- Save a lot


	ONLY $2450

	SCHAUER

	Electronic switch joins any pair of 256 channels

	Data acquisition unit fits single Nova slot

	Price slashed on compact printer

	Multiplexer couples four devices to line





	Pick from the best of film and ceramic capacitors

	the only fully programmable pocket-sized computer calculator, $795.

	The HP-65 is fully programmable.

	The HP-65 also lets you use pre-recorded programs.

	The HP-65 is a powerful pocket-sized calculator.

	The HP-65 is priced at just $795.*

	You can have your HP-65 in 2 weeks.

	DATA DISPLAY PRODUCTS

	Smart calculator now talks to computers

	Modem does 4800 bit/s on DDD with 50 ms start

	Portable terminal has auto send/receive

	Cassette data recorder has edit capability





	Al R PAX

	40-column drum printer operates at 100 col/s

	Interface puts BCD data to Tektronix calculator

	Sideways printer has N-column capacity

	Accurate plotter uses internal processor

	HBRKS WHERE TO CALL...


	eiantii

	SEPTEMBER monday 30	1074

	GENERAL INSTRUMENT CORPORATION MICROELECTRONICS


	MOS/bipolar monolithic op amp gives high performance at low cost

	From instrumentation to computers, demanding OEMs

	for the best cermet trimmer values



	Think

	Emm SEMI

	There’s an EMM office near you.

	WASHINGTON, D.C. AREA

	16-k MOS ROM accesses in 950 ns

	LED driver sinks 320 mA per digit

	UART simplifies communication networks



	OUR SV

	POWER MM*

	STACK UP LIKE THIS

	WITH UP TO A MILLION BYTES OF DIRECTLY ADDRESSABLE MEMORY.

	PDP-11 PERFORMANCE ATA NOVA 2 PRICE.

	NTERDATA ANNOUNCES THE RESULTS:

	D/a converter operates over full MIL temp span

	Solid-state relay switches 6-A loads

	Electrical transducers handle wide input range


	Sooner or later we’re sonna setchaj

	Whatever it is ... Digi-Data has it all!

	You can apply it now and without reservation.



	Systems Group Most Of It...

	Telephone-tone receiver has built-in checks

	FET op amp combines low noise and low drift

	DIP sized a/d converters work over MIL temps

	We’re shipping two million CMOS circuits a month. Which gives you a second source that’s really prime.

	Chopper preamp has tempco of 0.03 pV/°C

	Process controllers meet wide requirements

	Bridge conditioner can automatically balance

	DACs offer choice of temperature coefficients

	Plug-in electronic alarm has many options

	Remote ac power control handles up to 1500 W


	The No-Nonsense Vacuum Column Transport

	MAKE SOMETHING OUT OF IT!

	GENERAL 0 ELECTRIC

	Clock oscillators have high stability

	Servo amplifier delivers 525 W within 40 ps

	Multichannel servo uses plug-in modules

	D/a converter has internal input register





	MEET YOUR TOUGHEST DESIGN CRITERIA

	MEET THE REMEX FLOPPY DISK DRIVE

	Telephone coupler starts or stops recorders

	Sequence controller switches ac power

	Multifunction module has wide dynamic range

	Solid-state timer works at half voltage



	You’ll be

	the second

	RING INC

	FIGARO ENGINEERING (IRELAND) LTD.

	Motor speed control is moisture proof

	Signal conditioner made for short stroke LVDTs

	Multichannel indicator system comes in pieces

	FSK tone receivers and transmitters handle data


	THE FIRST PRACTICAL DATA-ACQUISITION

	ANALOGIC

	400-MHz scope also gives dual beam

	Programmable unit simulates synchros

	Thermocouple sensors stretch meter range

	Bench DMM gives lab accuracy for $325



	Bivcif

	Oscillograph records up to 42 traces

	DVM holds 0.01% for six months

	Spectrum analyzer can be used with any scope

	40 ranges given by compact multimeter

	Everything you always wanted to know about Drive Motors.

	Pulse gen shows less than 2% nonlinearity

	Trend recorder offers thumbwheel switching

	5-1/2-digit DPM offers four counting modes

	Polymeter replaces seven other instruments

	SPRAGUE

	electronics division

	Scope features automatic triggering

	Word generator offers 8 synchronized outputs

	Lock-in amplifier offers wide frequency range


	E-Z-HOOK

	Digital wattmeter is only 9/16-in. thick

	We can deliver add-on memories

	to every PDP-11 user in the next 10 days.

	Wherever you are.

	DMM/counter combo sells for $299

	Low-frequency analyzer resolves to 0.1 Hz

	Unit gives linear/log sweep and 5 waveshapes

	The Ballantine



	512 MHz DIGITAL COUNTER

	SUB-ZERO





	BETTER BY

	EVERY

	MEASURE

	ELECTRONIC DESIGN’S

	GOLD BOOK

	Rf probe stretches DMM capability

	Logic probe works from internal battery

	Unit senses and counts ac line overvoltages

	An autoranging DMM for only $299?

	by Rogers

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

	WAGNER

	LOW PROFILE 1O-POSITION

	ROTARY SWITCH

	Thin thermometer reads °C or °F

	Five counters added to company’s line

	Ac/dc voltmeter measures true rms

	Test set replaces seven instruments


	Memory power source outputs a variety of bias voltages

	Hybrid converters power gas displays

	IR’s new glass passivated, high voltage Power Transistors and Darlingtons...

	* High Voltage and High Gain in the same transistor.

	% Lower Saturation Voltage for better efficiency.

	* “Stress-Relief” Bonding for better resistance to temperature cycling.

	Competitively Priced and Cross-Referenced to the 3 major lines.

	Prove our point on your curve tracer...

	DIODE DISPLAYS, INFRARED DEVICES, ELECTRONIC COMPONENTS



	ASARCO INTERMETALLICS CORPORATION

	Airborne supply powers TWTs

	OEM supply features 0.1% dual tracking

	Unit calibrates data-acquisition systems

	Switchers yield 300 W, efficiencies to 80%

	CORDLESS SOLDERING FREEDOM


	WAHL

	Encapsulated supply offers triple outputs

	14 models added to open-frame series

	Card cage supply gives up to four outputs

	High-voltage units insert in NIM bins

	FOR NEW STANDARDS IN SPECTRUM ANALYZERS, THINK HP

	CONNOR-WINFIELD’s

	Dc/dc converters offer up to four outputs

	12-V modular unit regulates to 0.02%

	Dc/dc converters deliver 15 W

	52 models added to open-frame series




	The case for Liquid Crystal Displays

	Assembly combines front-end functions


	bead electronics

	Signal gen covers 1-18 GHz in one sweep

	the quality

	DMM specialists

	(Systron-Donner)

	Switching matrix eases transmitter traffic

	500-mW red laser comes in small housing

	Mm isolators have 25-dB separation

	Coupling adapter helps meet MIL specs

	TAKE IT OFF!







	Digivue- a better way tolookatit.

	LOW COST* LONG LIFE MAXIMUM STABILITY

	/few! LONG DELAYS

	DIFFERENTIAL RELAYS

	Radiation tests eased with enclosed unit

	GaAs FET amps enter X-band

	100-W class C amp specs 1.6-1.7-MHz range

	Small 3-dB couplers have low price tag



	Nowadays, you can’t buy immediate delivery

	But you can rent it.

	Rental Electronics, Ine. lx}

	PICTURE, PATTERN, OR PLOT

	Power laser gives short pulses

	Dc-18-GHz attenuators have 25-ms switching

	Synthesizer specs high stability

	Rugged TWT outputs 10 W at 6 GHz


	Get all four basic types of fixed resistors from Panasonic.

	Panasonic Electronic Components






	LOOKING FOR

	LOOK FIRST II

	Hadronic Design’s

	YOU’LL FIND 235 CATALOG PAGES ON RESISTORS AND CAPACITORS

	REMIND YOUR ADVERTISING MANAGER

	GaP LEDs have a beam spread of 150°

	DIP sized LED display holds three digits

	Optocouplers provide up to 1500 V of isolation

	Preset panel indicators come in green and yellow




	DiaPuk

	THE COMWIBLES

	For Triac Packages


	UNITRACK

	Program optocoupler with a single resistor

	Rf power transistors deliver 10 Wat 225 MHz

	Photodiodes offer a guaranteed response

	T-l-3/4 LEDs come in red, yellow or green


	CONTINENTALS CONNECTORS

	IR reflective sensor housed in four-pin case

	Fast recovery diodes handle currents to 25 A

	Opto coupler handles bidirectional inputs

	SWEEP Ito950 MHz AT LOW COST


	Texscan

	DUAL IN-LINE BRIDGE

	An integrated bridge rectifier in a dual in-line package

	VARO SEMICONDUCTOR, INC.

	Resistor paste formula features low TCR

	Tools safely insert or extract ICs

	Kit contains all needed for making shop signs

	Refractory metals available as crystals


	IF YOU MOVE... I’LL MOVE

	Woven cable features strain-relief tabs

	Ferrite shapes machined from bar stock

	Quick connect terminals in many styles

	When your design calls for the brightest readout...

	consider all the advantages of RCA NUMITRON Display Devices.

	I Display Devices






	Electronic Design ’s


	GOLD BOOK

	IS READY

	VOLUME 1 DIRECTORIES

	•	PRODUCT DIRECTORY

	•	MANUFACTURERS DIRECTORY

	•	DIRECTORIES OF DISTRIBUTORS

	•	TRADE NAME DIRECTORY

	TOTAL DISTRIBUTION: 91,000 — 13,200 COPIES OVERSEAS, INCLUDING 11,000 COPIES IN EUROPE



	WHEN YOU ARE

	VOLUMES 2 & 3 CATALOGS

	NO-NONSENSE NUTS

	High-voltage relays handle to 300 kV

	Slide switches feature oversized terminals

	High-voltage resistors stable to 0.1%

	DPDT relay has 0.6 in. PC-board spacing

	New! Simple, low-cost way to monitor equipment usage time!

	BLILEY ELECTRIC COMPANY

	Wi rewound resistors are absolutely flameproof

	Relays compatible with TTL, DTL ICs

	Transducer detects hard-radiation levels

	Solid-state counter replaces mechanical unit


	Microprocessors are Logic Elements •••and

	Pro-Log can prove it!

	Choosing a calculator

	Pulse transformers

	Humidity conversion chart

	Linear IC wall chart

	Circular connectors

	Metric/inch slide chart

	...in lesi systems where iniegriiy

	is essential, specify cuniinilam

	Terminals and splices

	Metal-film resistors

	Temperature controllers

	Time synchronizer

	Back panels

	Pressure transducers

	Wire insulation tester

	Electronic components

	Ion pumps

	Digital logic analyzer

	Pulse transformer

	Selector switches

	Cabinets and consoles

	Microwave products

	Ferrites




	When Viking talks to us from Mars it’ll use cores by Magnetics.

	Best reason on earth to rely on us for your own communications components.

	Standards

	Instrumentation

	Unwind with Cambion’s complete line of micro-miniature coils.


	WANGCO’s low cost Series-N ...the non-floppy disc!

	WANGCO


	double (mow /unten

	T-Bar

	Modular power supplies

	SOS wafers

	Laminated plastics

	Linear slide switches

	•Roum

	Potentiometers

	Microdata unwraps its fresh new OEM Peripherals Group.

	Power supplies

	Connectors

	Power relays

	Fasteners

	Stepping motors, controls

	VOMs

	Control devices

	Ceramic capacitors

	Software programs

	Digital instrumentation

	Test instruments

	Custom ICs

	Minicomputers

	Power film resistors


	BENCHMASTER...


	■> GOULD

	z CROWBAR



	MCG Electronics

	PIEZOELECTRIC TUNING FORK

	Modular connectors

	Resistor networks

	Micropackaging

	Buyers’ guide

	Thermistors

	Plastic and metal closures

	Capacitors

	Computer system

	CMOS 4000 series


	IF YOU WANT TO KNOW WHAT'S HAPPENING IN

	READ:



	ONDA QUADRA

	WRITTEN FOR ELECTRONICS ENGINEERS, MANAGERS AND TECHNICIANS OF ITALY

	FOR MORE INFORMATION, WRITE:

	IC interconnects

	Digital displays

	Minicomputer

	Alarm equipment


	Ivi F Ivi fl RIF > **+*+*+*****+*+*+*+*+* ivi ci vi u ni co	ww««

	WANTED

	WHO ME? AN AUTHOR?

	SWITCHING

	VOLTAGE REGULATORS

	HIGH PERFORMANCE

	SMALL SIZE


	U. S. COMPONENTS, INC.

	ENGINEERING UNITS ! !

	Instruments

	Wire and cable

	Waterproof connectors

	Elapsed time indicators

	Printing calculator

	Silicon-iron alloys

	Silicon photodetectors

	Electrical insulation

	Elastic stop nuts

	Thermocouple tables




	bulletin board

	Price reductions


	DOUBLEBALANCED

	MIXERS

	95

	look to wabash

	vendors report

	look to wabash

	able in sensitive C and D or neutral D contact forms, single-sided or bi-stable coils.


	look to wabash

	WORLD'S LIGHTWEIGHT CHAMP!

	TRI-DATA

	P. K. NEUSES, INC.


	TOYO HCM FILTER



	T-2 SERIES

	GOLD

	BOOK

	IS THE PLACE TO LOOK



	advertiser’s index

	recruitment and

	classified ads


	product index]

	HAYDEN BOOK COMPANY, INC.

	An Open Letter To Manufacturing Managers.








	Eie timers

	Relays That Can Selve Your Time Delay Droblems

	MOS/FET, Bipolar and CMOS on the

	£


	same chip.

	Micropower

	RCA State





