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AS A 10-YEAR-OLD, he scrounged around in junkyards, looking 
for materials he needed to build crystal radio sets. As a young pro- 
fessor at the University of California at Berkeley, he foraged for 
semiconductor processing equipment being discarded by industrial 
laboratories, and used it to build the first semiconductor fabrication 
facility at a university. And in the 19605, he pulled together bits 
and pieces of computer code being used at various companies for 
circuit analysis and, adding his own research, turned it into Spice. 

Spice has since become one of the microelectronics industry's 
standard programs for integrated circuit simulation, with over t 00 
000 copies in use. For this list achievement, Donald 0. Pederson 
this month will receive the IEEE Medal of Honor. 

Crystal radios and electric motors 
While still in elementary school in Fergus Falls, Minn., Pederson 

built his first crystal radio, using parts given to him by an uncle and 
a cousin as well as his junkyard finds. Soon after, he got a paper 
route and saved his money to buy his first soldering iron and his 
first vacuum tube. His enthusiasm for electronics was apparent in 
his high school physics class, in Fargo, N.D., where his family had 
moved. From that class he was recruited for a weekend job repair- 
ing electric motors at the Fargo Electric Motor Co. 

When Pederson graduated from high school at age 17 in 1943, 
in the thick of World War 11, he had three months before the 
U.S. Army would pounce on him for service. Having spent his 
life so far in Minnesota and North Dakota, he decided to see the 
West Coast, and went to Seattle, Wash. His first stop was a ship- 
yard, where he asked for a job working with electricity. He  was 
sent to the union hall, and officials there offered him a post as an 
apprentice electrician. 

"No," the teenager told the union representative. "I want to be a 
journeyman. I've been working for two years in electric motor re- 
pair, I must have learned something." 

The union officials gave him an oral test. After he answered the 
last question, which he recalls had concerned safety precautions in 
working with hot electrical lines, a listening electrician laughed, 
muttering, "Well, the kid is wrong on that one." The shop steward 
corrected him. "No, the kid is right, you're wrong," he said, and 
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gave Pederson his journeyman assign- 
ment. He  was put in charge of providing 
temporary electric power, when needed, 
for lights and tools on a destroyer that 
was being built. 

But his knowledge of electrical safety 
was to be tested further. Often he had to 
work with live wires, so as not to cast 
workers in various sections of the destroy- 
er into the dark. "I would get a couple of 
very dry pieces of wood," he said, "put 
them on the metal deck, make the break, 
hold the 'two ends, then remake the con- 
nection. But the guys from a welding crew 
would sneak up on me and, just when I 
had broken the line, pour salt water on 
my feet,. T h e  shock, would knock me 
down, and they'd laugh:" 

Pederson said he retaliated by cutting 
off power to the co-workers when they 
were in the farthest reaches of the ship, 
and eventually a truce was called. 

Interrupted education 
Just before turning 18, Pederson joined 

an army training program in engineering. 
H e  completed one term a t  Iowa State 
University, in Ames, but then the pro- 
gram was terminated and the would-be 
engineers ended up in the infantry. After 
combat in Germany, France, and Austria, 
Pederson was sent to the Philippines. The 
war ended shortly after he arrived, but he 
remained there for about a year, taking 
charge of the regimental power station. 

"I had two primary missions," he re- 
membered. "The colonel had to have 
power for his shaver and the troops had 
to have power for the movie at night." 

Pederson returned to the United States 
and to college in 1946, when he enrolled 
a t  North Dakota State  University, in 
Fargo. After a day of aptitude tests, a 
counselor told him that if he wanted to 
make money, he should forget about col- 
lege and go to work for a local electric 
shop, buy into the business, and have a 
nice life as an electrician. But Pederson 
hung on to his childhood ambition to be 
a radio engineer. 

After half a semester of college, though, 
the freshman found himself a C student. 
That, he concluded, was not going to get 
him anywhere; clearly he couldn't have 
fun and be an engineering student at the 
same time. So he found a study partner, 

for six days each week, and took an over- 
load of courses to speed through college 
ahead of other returning veterans. He fin- 
ished his bachelor's degree in two years 
and one term, and, at the urging of a pro- 
fessor, applied to several graduate schools, 
eventually choosing Stanford University 
in California. 

The late 1940s were an exciting time at 
Stanford. William Hewlett of soon-to-be 
Hewlett-Packard fame had just discovered 
the distributed amplifier, a broadband 
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set up a pattern of working day and night 

amplifier used in fast circuits. An analysis 
and redesign of that device was to become 
Pederson's thesis project. But before tack- 
ling it, he left California for a summer job 
at the Los Alamos National Laboratory in 
New Mexico. 

His tasks there included building a spe- 
cial-purpose oscilloscope, which he con- 
sidered an interesting instrumentation 
problem, even though, because of the 
laboratory's tight security, he was not 
told exactly what the oscilloscope was to 
be used for. Two years later, he figured it 
out. Paging through Life magazine, he 
came across a photograph of the  H-  
Bomb team-the group of people he had 
worked with that summer. 

Into industry 
AFTER TWO YEARS as a postdoctoral 
researcher at Stanford, designing high- 
performance electronic amplifiers, Peder- 
son was recruited by Bell Laboratories, in 
Murray Hill, N.J. "Bell' 'Labs had a superb 
recruiting effort," he recalled. "They 
would spot the young students who were 
coming along, then nurture that relation- 
ship. It seemed that every time I turned 
around, there was somebody from Bell 
Labs in the hallway, so when it was time 
for me to leave Stanford, it was natural 
that I would consider Bell." 

At Bell, he continued working on elec- 
tronic circuits, switching from tubes to  
transistors. H e  doubts he made any major 
technical breakthroughs during this peri- 
od, but achieved solid day-to-day devel- 
opment! "1 earned my keep," he said. 

Soon after he started at Bell Labs, he 
received a phone  call from a former 
North Dakota State professor, Harry 
Dixon, who was then head of the electri- 
cal engineering department at the Newark 
College of Engineering (now the New 
Jersey Institute of Technology). Dixon 
asked Pederson to teach a coune on elec- 
trical network theoryr saying he had com- 
mitted the school to offering this course 
in the fall and did not have the know- 
ledge to teach it himself. 

Despite having decided years earlier 
that he would never pursue an academic 
career, and despite the objections of his 
supervisors at Bell Labs, Pederson agreed. 
His former mentor was asking for help, 
and he felt that he owed him. 

Preparing for the course and teaching 
it filled up most of Pederson's nights and 
weekends, but when the year was over, he 
concluded that he had enjoyed teaching 
better even than his work at Bell Labor- 
atories. He taught another class the next 
fall, and the following year, 1955, con- 
tacted acquaintances back in California 
and obtained a position as assistant pro- 
fessorship at the University of California 
at Berkeley. 

This was the turning point in Peder- 
son's career, and, out of all his accom- 

plishments, he is most proud of his efforts 
working, he says, with so many "bright, 
eager students." 

"He certainly didn't do it for money," 
commented John Whinnery, one of those 
who helped to recruit Pederson and now 
a Berkeley emeritus professor. "He took 
a big [salary] cut to come to the universi- 
ty. The idea of teaching was what moti- 
vated him." 

"He  could always excite students," 
recalled Ernie Kuh, a Berkeley professor 
emeritus, who followed Pederson from 
Bell Labs to California. 

Bruce Wooley, one of Pederson's stu- 
dents and today a professor of electrical 
engineering and director of the IC labora- 
tory at Stanford University, also recalls 
Pederson's enthusiasm for teaching. "He 
made the field sound exciting and new," 
Wooley said. "I hadn't given any thought 
to graduate school, but once I started 
working with Don, Jended up staying 
through my Ph.D." 

To many of his students, Wooley said, 
the trip was a second father. "He was a 
role model. He would push you to think 
Qn your own, but he was always accessi- 
ble. H e  was demanding, and expected 
you to go off and do great work, but he 
was always there when you needed him." 

IC influence 
In 1959 the  integrated circuit was 

developed, and the world of electronics 
changed. According to Pederson, some 
engineers thought  the IC was merely 
another  way t o  make amplifiers and 
switching circuits, but others, including 
himself, realized that ICs opened up a 
new world, one in which people would be 
able to do the till-then undo-able. 

It quickly became obvious to Pederson 
that to undertake research in ICs and to 
teach students to develop them, the uni- 
versity needed its own semiconductor 
fabrication facility. When he voiced this 
idea, he met a host of objections-build- 
ing a fab was too complicated; Pedersonj 
group was made up of engineers, not 
chemists; the university had no money for 
expensive fabrication equipment; and the 
project simply couldn't be done. 

Ignoring the objections, Pederson, 
with a few sympathetic professors and a 
group of graduate  s tudents ,  s ta r ted  
designing the facility. 

"Never wait for approval, don't tell 
anyone you are doing something, just do 
it," Pederson told IEEE Spectrum. "That's 
my motto." 

It was back to scrounging. Industry was 
willing to turn over used processing equip- 
ment as the technology sped ahead to a 
new IC generation. A sympathetic depart- 
ment chairman reassigned offices to free 
up space. A few university grants to young 
faculty and graduate students, along with 
some money from the Army Research 
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