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60 years of electronics through the eyes of
EDN

Richard Quinnell - September 09, 2016

It's 1956. Korea is finally quiet. Elvis is king. Texas Instruments has started producing the first
silicon transistors to challenge the prevailing germanium products. Shockley Labs has set up shop in
what will become known as Silicon Valley, and a team of Army scientists has patented a way of
creating electronic circuitry by etching the patterns printed on a copper-clad board. It's the
beginning of a new era in electronics and of a new industry publication.

Rogers Publishing released the first issue of Electrical Design News in May that year. Despite the
presence of "news" in the title, it is not a newspaper. It is an informative and educational
compendium of new product information, technology analysis, and design instruction. EDN is born.
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EDN's first issue

The timing was perfect. The industry was poised for decades of explosive growth and sweeping
technology changes. Transistors were already beginning to supplant tubes when, within a few years
of EDN's debut, the integrated circuit was created.
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The first IC (Source: Texas Instruments)

By 1960 printed circuits had attained four layers. Commercial integrated logic circuits in DTL and
TTL began to appear. New devices such as dynamic RAM emerged from the laboratory, and even the
analog circuits began to show up in integrated form. The first monolithic operational amplifier came
out of Fairchild in 1963. Cahners publishing acquired EDN, and continued not only to keep
engineers up do date on developments in the industry, but was also offering design tips so engineers
could start to apply these new technologies.
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Early EDN design tips

During the '60s, the seeds of a new industry began to take root, supplanting the prevailing
approaches. Semiconductor memory started to replace magnetic cores in computer systems.
Program storage switched from paper tape to the PROM. And the new MOS semiconductor process
got folks wondering if it would ever be good for anything. Integrated logic devices containing dozens

of gates became widely available, and Gordon Moore of Intel predicted the doubling of IC density
every 18 months for the next decade.

EDN's editorial staff filled with experts -- experienced design engineers who could offer insights
based on hands-on experience. The publication offered prescient opinions on all aspects of the
industry, inluding the importance of nascent technologies such as computer-aided design (EDA).

The reign of ICs begins

The reign of ICs begins

By 1970, it was clear that integrated circuits, now containing large-scale logic functions and high-
performance analog, were central to electronic design. Vacuum tubes were all but gone. Computers
had become minicomputers, and then engineering workstations. EDN began to provide readers with
comprehensive directories of the parts available, their capabilities, and where to find them. And it

continued to provide industry insights in the form of technical articles, expert opinions, and forward-
looking speculation.
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Prescient EDN editorial

Some of those speculations proved prophetic. Not long after the idea of having a computer on a chip
emerged, Intel announced the 4004, a 4-bit computer slice that came to be called a microprocessor.
At $300 apiece for it and its support chips, it was still a bargain compared to creating a
minicomputer from discrete logic, and ED vered this new technology in depth.



http://www.edn.com/ContentEETimes/Images/16 Quinnell/History Image 4.JPG
http://www.edn.com/electronics-products/other/4320004/One-Chip-CPU-available-for-low-cost-dedicated-computers
http://www.edn.com/electronics-products/other/4320004/One-Chip-CPU-available-for-low-cost-dedicated-computers

A micro-
program
computer
on a chip!

Inn| intracecms o | mlegrind G0 complbe with o -t
paraliol adder, sixhean 4-tit registes. in Accemulior
and o push-cown stack on one chip, Vs oo S A family
of four Farm 1G4 witieh comprist fhe MCS=4 micrn
Compular ayilim —e 1] dyatem 1o bring you tha
wnt and Mgy ol a dodicaed genesnkpurpcen
campeter at low cost In & Sew as teo dunlin-ing
packages.
MCE.S aysseens prouide comphio computing and
carfinl functinns for ket mystema, dals eaminals, Eilling
mechines, messuring systams, me—aric cantnol sysinmi
and pencess eoatrol aysinms.
Tt hiel of acy MGS-4 system is & Typo 4004 GPU,
‘which imcludes & powa riy pet of 45 insbuctions. Asdng
one or more Typa £001 ACMs for progea m SISTEQE
Ana dati BkS ghos yod & (Ul luncikeing miste
Frogrammes comeuter. Ta this yees may add Typa 4502
AAMS tor read-wiila memary and Type 40003 mgisierns
Y wiep et ot pects.
Using ng circuitry other than IGx Bsom this famity of
Tour. you can crealn 2 systes with 4098 B-Gil byies ol
and 5120 bits ef RAM siorage. When
40U PEqUIFD Fapkd bermearound or mead only 08w
Ayl i, Wal'S 0 AR And ro-prograsmab e ROM,
Type 1701, may be substituied for tha Tyzss 4001 mask-
pregammad ROM

Announcing
anew era

of integrated
electronics

s wasiity with Smitchos. key-
pawTiters, peintars, smaders, A-D
popedar el pherals.
ow in slock 2% intel’s Santn Clasm
ntkoting Feadouarturs in
5 cantnet your loo
1

remary devices and ok
AdDNUG, Shnth Clara. GuL 95051, Phone |408) 2457501
= l l v

i

iVers.

CRCLE W0 3

P EONEEE DecembenLl

The microprocessor debuts

The publication merged with Electronic Equipment Engineering, and solidified its focus on providing
in-depth design information in preference to news. As the '70s progressed, technologies such as
CMOS and semiconductor memories matured, and EDN helped engineers make these technologies
part of their design toolkit with comprehensive summaries, analysis, and design tips.

All manner of electronics technologies got the same kind of in-depth attention. Electronic displays
from Nixie tubes to LEDs, the ever-increasing performance of operational amplifiers, or test
instrumentation; it didn't matter. If an electronics designer needed to know about it, EDN covered it.
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jcopes are Changing___
have YOU noticed?

g Basic oscilloscopes of a decade ago have been revolutionized in
ecent years to handle measurements of today—the digital era

charles House, Hewlett-Packard Co,

Most people are creatures of habit—and elec-  Need the right time? Use the X-axis

lionic engineers are no exception. Ask an engi-
neer about his primary piece of test instrumenta-
tion and he'll likely say an oscilloscope. Ask him
what his scope does, what its block diagram s,
ad he'll likely draw the picture shown in Fig. 1.
kek him how well that scope works on his

Since an oscilloscope is in fact a time-domain
analysis instrument, we begin discussion with the
time axis. This is commonly referred to as the
harizontal or X-axis of the classical volts vs. time
portrayal on the cathode-ray tube (CRT). Basically
faur situations—absolute, relative, assua‘arwe
and correlation—exist that use scopes for time-

poblems with wP design, or correlating rate-
wging radar pulses, or computer-disc and
Modem error-rate correction or a host of other
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. Yiwa quizzical look. Yet available “scopes” fitall
e applications, sometimes as refinements :ha‘;
don't notice but by now take for granted, an t
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24 -nlmblgck diagram of Fig. 1 really represen;;;;Je
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interval measurement (Fig. 2).

Instruments evolved with the technology

As the industry and its capabilities grew, technologies began to converge to form a new focus for
designers. By the mid '70s, semiconductor memory was cheap and plentiful. And the microprocessor
had dropped in price far enough that it was time to use it for more than building minicomputers.
EDN's Bob Cushman began a design series on using the microprocessor, and EDN followed up with

a comprehensive microprocessor directory that it ran annually for the next quarter century.
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Understand the 8-.b'it P
you'll see a lot of it

The first 8-bit microprocessor—the Intel 8006—has some peculiar
features; second generation 8-bitters are more “‘classical.”’

Robert H. Cushman, Special Features Editor
There is every indication tha't'fhé 8

length microprocessor wil
sized pP for the next s

Early microprocessor coverage

Throughout the '70s, the pace of innovation and improvement in all aspects of electronics increased.
CMOS came into its own, and from instruments to op amps to memories, everything was getting
cheaper, faster, and more powerful. EPROM and digital oscilloscopes appeared in 1971. The
Ethernet standard emerged in 1973, monolithic DACs in 1974, and switching regulators in 1975.
Programmable logic, DSP, and monolithic ADCs came out in 1978 and 1979.



http://www.edn.com/ContentEETimes/Images/16 Quinnell/History Image 7.JPG
http://www.edn.com/design/systems-design/4318596/Programmable-logic-devices
http://www.edn.com/design/systems-design/4343102/Embedded-microprocessors-and-DSPs-considerations-for-converging-technologies

EDN Design Course
CMOS—Part 1

Why go CMOS? The answer today is
ifferent than it was a year ago.

a lot

Bill Furlow, Associate Editor

Why would a designer who's been comfortable with
TTL dor years consider CMOS in a new design? A
wear or two age he probably wouldn't unless he was
forced to. Talk to an EE who used CMOS several
years ago, and chances are you'll find that he be-
came a CMOS user unwillingly. Power consumption
was usually the driving force. At a CMOS seminar
we attended a few years ago, EDN's question, “Why
e CMOS?” elicited an “I've got no other choice”
from nine out of ten engineers. Their additional
comments were also interesting, though, because
almost every excuse they used has fallen by the
wayside in 1972,

Reluctance to try CMOS is dissolving rapidly. As
mare designers leam to use CMOS it is becoming a
“glamor issue”. These things together with the
steadily increasing numbes of CMOS design articles
that we have received, and the enthusiastic response
10 those we have recently printed persuaded us to

begin this Design Course, This is the first of six parts -

which will run monthly in EDN. That gives you, the
reader, the opportunity to pariicipate and actually
shape the remainder of the course, Your comments,
questions and reactions will play an impartant part,
50 don't hesitate to write.

Part | of this course is essentially divided into two
sections: one which describes the unique character-
istics of CMOS devices and answers the question
“why use CMOS?”, and a second, which describes
the operation and fabrication of the fundamental
CMOS device.

‘What are the advantages? —Let's start by looking
at the advantages that CMOS has offered since the
very beginning. Using the CD 4000A series, from
RCA, as fairly typical of today's devices (there are
ather families, which will be covered later).

2 CMOS gate will have the following properties:

*10 nW power dissipation (quiescent)

=3 10 15V operation

+Noise immunity of 45% of the supply voltage

an

Fig. 1 - Simple, inexpensive power supply, irom an ad
‘haroeola, can pawer 3 10,000 gate CMOS system.
riple doesn't bother CMOS.

xwellent noise imenanity of CMOS CMOS
sipcrn aporaing i 3V 1 or EANOS tpersgon :r'o’n'.arzim 15V,

- +18VY, so that 2.5V swing on the supply i
Fig. 1 will have no effect on CMDS’.’ﬂ;w:n mﬁ;?
ld choke most bipolar logic systems. A wide
wice of supply voltages is a tremendous advantage
you're designing an add-on system. It means that
e CMOS design can hang on almost any logic or
P 1T power bus, so there is no expensive voltage
enversion required when you add CMOS 1o the
tem. This is really a bonus and, as Bob Cushman
ned in the June 15, 1972 issue of EDN, you
to add a lot of CMOS before you make a no-
-eable difference in power supply drain.
Noise immunity —as shown in Fig. 2 and Table |
he supply valtage level will also define the logic

5 o 10 MHz operation

+Very high fanout (typically 501

«10"20 input impedance

These six characteristics seem ta stack up 5
advantages over bipolar logic sysiems, so
through them carefully.
Power consumption —If your system wil
aperate from a battery, 10 nW per gate shoul
put a smile on your face. But even if you'll b
ating in a fixed location from a 110V line yo
probably wise to the old “What do you ca
much power it draws, just plug it into
gambit. Power does cost maney, and
rule of thumb of “a dollar a Wan™ is accurate
you can't afford o ignore pawer consumptiol
modern design. You can end up paying
power bwice in most systems —once to use
again to cool it.

A recent ad by Motorola, stressing the p
ply savings afforded by CMOS, recom
jpower supply shown in the schematic of
2.3V, Fipple component, it's probab
power supply you've seen for a long time,
laugh! It will drive a 10,000 gate CMOS
erating at 100 kHz for $3.75 total power
But what about that 2.5V ripple? That bl
the next point.

Operating voltage — The RCA 40004
will gperate from power supplies bef
+15V (Motorala’s 14000A family is

ipation vs operati Unlike
S poverr consumption varies directly with frequency.
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CMOS begins to shine

ay do-

Flg4 — Propagation defays, rise and fall times are al
pendant an capacitive loading of the gale oupu,

lﬁ::l;"a:rﬂwhich the CMOS ﬁaeleﬁ will operate. The
I noise efror on the input, 45% typi
30% guaranteed, is larger than any other logie el
Iy—except high threshold logics (HTL or HNIL, and
they operate from a fixed 15V supply). The advantage
of t‘hll noise immunity in autometive and aircrait
environments, or for industrial contral applications,
is enough to sell CMOS to many designers, even if
they have to make a lot of tradeoffs. The fact is, they
dor't have to make very many. But that does bring
us to one of the tradeotis
Operating frequency —The typical CMOS pate:
operates to 5 o 10 MHz, and exhibits a propagation
delay of about 35 nsec. This is slightly poorer than

Hg, 5 Basic compliment verier, sun ¢
Eransistars, s the heart of the CMOS lagic system.

Meanwhile, the industry was making yet another turn. In 1974, VPI graduate student Jon Titus (later
an editor in chief for EDN) created a kit that allowed dedicated hobbyists to create their own
minicomputer - the Mark-8. EDN was already covering the software and hardware a designer would
need to do the same themselves. The Apple I appeared in 1976. But these were hobbyist computers,
not yet ready for prime time - although they soon would be.
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One of the first personal computers - the Mark 8 - was designed by EDN editor Jon Titus.
(Photo: Bryan K Blackburn)

The PC era begins
The PC era begins

By the 1980s, the era of the personal consumer computer had arrived. IBM released its IBM-PC in
1981 with a design that was effective, yet left plenty of opportunity for improvement. A new industry
emerged to advance PC technology. From innovations in microprocessors, logic chipsets, memory,
and peripherals, the electronics industry began cranking out PC enhancements at a blistering pace.

This new personal computing tool quickly became popular among developers. They figured out how
to make this personal computer perform tasks that formerly required minicomputers and
engineering workstations, and they shared their discoveries in EDN. The PC went from toy to tool to
essential technology within the decade.
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The PC becomes an engineering tool

Meanwhile, EDN continued to cover all aspects of design, including the ever-increasing capability of
tools. It also continued offering opinions borne of its editors' hands-on design experience. As early as
1982, as DARPANET was evolving into the Internet, EDN warn fthen i
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Editorial

Computer security—

L g
accept responsibility now
The authors in the “Electronic Technology—The Next 25 Years”
section of our Oectober 14, 1981 anniversary issue unanimously
predicted the rapid spread of electronic devices and systems into
virtually all aspects of evervday life. Yet quite surprisingly, very few
of those experts pointed out the pitfalls of this potential develop-
ment. In particular, they generally overlooked the fact that the
spread of distributed computing power leaves society precariously
unprotected against eatastrophic computer failure, deliberate sabo-
tage or outright data theft.

In his article “Computer War,” (Science Digest, January 1982),
Richard Conniff warns that future wars might well be waged by
guerrillas who paralyze the enemy by severing his electronic nervous
system. He goes on to deseribe scenarios in which spies or eriminals eripple military communications,
wreak havoe with the Social Security system and disable the air-traffic-control network, causing disasters
in each case. He further notes that the thefts by private individuals now plaguing the banking community
will become even more commonplace as society develops greater computer expertise.

Mr Conniff is far from alone in his coneern, but the issue has not received adequate attention from the
media, public officials or the public. Indeed, Lance Hoffman, computer-security consultant and professor
of computer science at George Washington University, puts the case suceinetly: “It will take a gross
databank abuse—something like the creation of 30 million unpersons for a day or two—to raise the
eyebrows of politicians. This abuse will occur, probably within five years. We will then have our very own
(electronie equivalent of) Three Mile Island.”

For moral and ethical reasons, you must grow increasingly aware of the problems of unauthorized
computer use and computer sabotage. Understand that the responsibility for security does not rest solely |
with the end user., Remember that it's in the national interest—not to mention your own personal
interest—for you to search for and help solve current or potential problems—no matter how trivial.

In the closing paragraph of his article, Mr Conniff puts the computer-security situation into
perspective: “It should be obvious that valnerability to electronic warfare is a serious issue. The guestion
is whether an increasingly computerized and susceptible society will take measures to defend itself.”

As an EE and a designer, you represent your country's first line of defense in this decisive battle |
against malicious computer abuse. Never forget that the best defense is a good offense; make security and
privaey your primary system-design goals.

An Award'-\‘lﬁnnlngeunglzim
1978 Staff-Written Series —
Systam Design Project

1978 Coniributed Series — Walt Patston
Designer’s Guide to Fiber Optics Edjtﬂ:
1977 Contributed Series —

Software Design Course

1976 Special Issue —

| Microprocessor Reference lssua
| 1975 Staff-Written Series —
Microprocessor Design Series
“Jegse H Neal Editorial Achisvement
Awards are the business-Dress Pulitzer
Prize equivalent.

EDN MARCH 3, 1982 31
Call for cyber security, 1982

Just in time. In 1983, the TCP/IP protocol had emerged as the core of Internet communications. In
1991, CERN redefined the Internet when it created HTML, HTTP, and the World Wide Web. The PC
and the newly-enhanced Internet joined forces in the '90s to turn the industry on its ear yet again,
changing the way designers work and learn. The beginning of the decade also saw work begin on a
wireless replacement for Ethernet, the IEEE 802.11 standards. By 1997 the protocol was ready, and
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Wi-Fi was released to the public.

Top 10 uses of the Internet
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Based on a recent survey of Internet traffic, the 10 most popular uses of the Internet in
descending order of use are:

1. Electronic mail. At least 85% of the inhabitants of cyberspace send and receive e-mail.
Some 20 million e-mail messages cross the Internet every week.

2. Research.
3. Downloading files.

4, Discussion groups. These include public groups, such as those on Usenet, and the private
mailing lists that ListServ manages.

5. Interactive games. Who hasn’t tried to hunt down at least one game?

6. Education and self-improvement. On-line courses and workshops have found yet another
outlet.

7. Friendship and dating. You may be surprised at the number of electronic "personals” that
you can find on the World Wide Web.

8. Electronic newspapers and magazines. This category includes late-breaking news, weather,
and sports. We're likely to see this category leap to the top five in the next several years.

9. lob-hunting. Classified ads are in abundance, but most are for technical positions.

10. Shopping. It's difficult to believe that this category even ranks. It appears that "cybermalls”
are more for curious than serious shoppers.

The survey shows that individuals, corporations, business people, and groups use Internet
primarily as a communications vehicle as these users reduce their use of fax machines,
telephones, and the postal service. E-mail should remain at the top of the list. The Internet has
continued and will continue to change how we view the world. -- by Diane Myers, Analyst
Communications, End Use, In-Stat.

In-5tat, Scottsdale, AZ. (602) 483-4442,

The Internet changed everything

Wireless telephony also matured during the '90s. In 1991, the second generation (2G) cellular
telephony communications emerged, and by 2001 3G telephony with additional data services
appeared. The immense market for cellphones supported rapid development of such things as signal
processing, RF semiconductors, and miniature display technologies.

The turn of the century saw the electronics industry start to re-orient to the new realities that all this
development had driven. Processor-based designs had become routine enough and costs fallen
sufficiently that open source hardware platforms became practical. The Arduino emerged in 2005
and the Raspberry Pi in 2011. The PC had become so ubiquitous and powerful that the market
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started saturating, with once-prominent vendors of chipsets, motherboards, and the like starting to
disappear. The independent (non-PC) engineering workstation vanished, with the last remnants
ceasing production in 2006.

Raspberry Pi: A $25 computer

Casey Hare -September 13, 2012

Last time, | wrote about the BeagleBone, so it only seems fitting to introduce Raspberry Pi as
well. Raspberry Pi is a credit-card sized single-board
computer, designed for educational use. There are two
versions, costing only $25 and $35. The $35 version
adds an Ethernet port and a second USB port.

Raspberry Pi is not open-source, but it does run Debian
Linux {(open source) as its operating system. You can
program it in any language, but most engineers use
Python (also open source).

The Rasperry Pi's ultra-low price makes it an excellent
option for educational projects. It's also interesting to
hobbyists, granted that there is more money to spend in 5D cards, cables, and power supplies.
When combined with data-acquisition options, the raspberry Pi becomes interesting to test-and-
measurement engineers.

Pico Technology has provided Raspberry Pi drivers for their DrDAQ board, which provides
waveform generation, function generation, digital |/0 and mare to the Raspberry Pi board.
Element 14 has announced, but not started shipping, the Gertboard, which will drive motors and
sense voltages and currents .

A big strike against the Raspberry Pi is the documentation: The user guide costs a few dollars,
which makes it harder to quickly evaluate the board. More importantly, the data sheet for the

Open source platforms emerge

EDN had to change as well. In the 2000s it embraced the Internet as an additional medium for
serving its audience, and by 2013 had discontinued print altogether. But it has remained true to its
design roots and is still keeping design engineers abreast on the new tools, technologies, and trends
in the industry as it prepares to make yet another shift. Trends such as the Internet of Things and
supporting technologies like low-power wide area networks (LP-WAN) are now part of EDN's
coverage.

EDN has been the electronics engineer's ally for 60 years, providing information, instruction, and
opinion on all things electronic. How the next 60 years of electronics development will unfold is
anyone's guess (and we have made our own predictions in this anniversary section). Whatever
happens, though, EDN plans to be there as well.

See how EDN and electronics have evolved in this video:
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