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NEWSCLIPS 

SCHLUMBERGER REPORTS 
]979 RESULTS 

On Feb. 14, Schlumberger Limited 
reported record revenue and earnings 
in 1979. Net income was $658 mil
lion compared to the $502 million 
reported the previous year, a 31 per
cent gain. Earnings per share were 
$5.18 compared to $3.94. Revenue 
was $3.6 billion, 36 percent ahead 
of 1978. Results of Fairchild have 
been consolidated with those of 
Schlumberger as of July 1, 1979. 

Net income in the fourth quarter 
was $196 million, 42 percent ahead 
of the $137 million earned in the 
same quarter the year before. Earn
ings per share were $1.54 compared 
with $1.08. Revenue was $1.1 billion, 
a 52 percent increase over the last 
quarter of 1978. 

Jean Riboud, Chai rman, stated 
that all groups of Sc:hlumberger 
had higher revenue and net income. 
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He noted that the oilfield service 
operations-both Wi reline and Drill
ing & Pnxluction-were substantially 
higher. Strong gains throughout 
the Eastern Hemisphere and South 
America more than offset the decline 
in Iran oilfield activity. The sharp 
upturn of the U.s. drilling activity 
in the second half of the year also 
helped Sc:hlumberger oilfield services 
to record the best year ever. 

Measurement, Control & Compo
nents groups-Fairchild and Sangamo 
Weston in the U.s., Measurement 
& Control-Europe-had improved 
results. Demand for every type of 
semiconductor continued strong 
through year end. 

MOS INTROD UCES 
UNIVERSAL 
COMMUNICATIONS 
PROTOCOL CIRCUIT 

The MOS Products Division has 
introduced a general purpose MOS/ 
LSI communications protocol con-

troller circuit designed to provide a 
low-cost method of achieving com
patibility between most line control 
protocols used in data communica
tions terminals, controllers and 
computers. 

The new device, the F6856, pro
vides both bit and byte oriented 
protocol capability, including com
plete Bisync protocol processing on 
the chip. 

Four 16-bit addressable registers 
within the F6856 can be programmed 
by users to specify the desired prota
col as well as options within that 
protocol. The device then performs 
the bulk of the required processing. 
Contents of these registers can be 
altered on-line to change protocols, 
thus achieving compatibi lity between 
different protocols as well as a high 
degree of universality. The F6856 can 
interface with most microprocessors, 
microcomputers and minicompute~ 
with either 8 or 16-bit data buses. 



A PROFIT SHARING 
ANNOUNCEMENT FROM 
FAIRCHILD'S PRESIDENT 

Torn Roberts 

1. 

1979 has been a year of improve
ment for Fairchild, a yea r of progress 
made by Fairchild people in all parts 
of the company, in many places 
throughout the world. 

In Semiconductors, revenue 
increased 28% and the backlog of 
o rders allhe end of 1979 was 65% 
higher than the previous year. Good 
progress was made in Bipolar and 
Digital; market share increased and 
product lines \lll'ere strengthened by 
the introduction of new devices. In 
other divisions, initial steps were 
made to improve Fairchild 's compe
titive position fo r the future. 

Test Systems revenue grew 72% 
and represented close to 20% of total 
Fairchild sales. Orders were good in 
all product lines and the backlog 
increased , although demand fo r com
ponent testers softened in the last 
quarter. New general purpose and 
memory testers were successfully 
launched in early 1979, and Mem-

brain functional board testers were 
introduced into the United States 
nea r the end of the year. 

Capital inves tments were $73 mil
lion-more than twice the 1978 level. 
Four inch wafer fabrication lines were 
installed at Digital and Linear, and 
work began to transfer Bipolar 
to new four inch facili ties at South 
San Jose. By year end, a new 
assembly plant had begun operations 
at Cebu, in the Ph ilippines. At Test 
Systems, new manufacturing facilities 
were added in Florida and New York, 
as well as in California. 

The achievements of 1979 are both 
real and importan t, the combined 
effort of many people and the result 
of hard work during the past twelve 
months. But these achievements are 
best viewed in the perspective of the 
future-as a beginning, a base on 
which to build. For although Fair
chi ld improved in 1979, its competi
tion improved also-and there were 
many problems at Fairchild yet to be 
solved at year end. 

1980 is the yea r when we must 
focus o n these problems and begin to 
solve them. It is a year when we must 
begin to increase our effort in research 
and development, to improve the 
equality and efficiency of manufactur
ing, and to re-emphasize the impor
tance of customer serv ice. 1980 is a 
year when we must extend our leader
ship in test systems; it is the begin
ning of a decade when Fairchild-must 
regain a leadership position in the 
semiconductor industry-a leadership 
in technology, in quality and in 
profitability. 

Thecommitment and the resources 
of Schlumberger will help in that 
effort, but the effort can only be 

made by Fai rchild, by its people. In 
the past weeks, I have begun to dis
cuss that effort-the probTems and 
the opportunities-with many of you. 
In California and London, in Seoul 
and Jakarta, I have met with Fairchild 
people-and I know that the effort 
will be made and that Fairch ild will 
succeed. 

I am pleased to announce the con
tribution of $7.7 million to the Fair
child employees' profit sharing p lan 
fu nd for the year 1979. This contri
bution represents approximately 
7.3% of each participant's salary to 
a maximum of $25,000.· 

- ",,,,,-a:t. 
Thomas C. Roberts 
President and Chief Executive Officer 

"Complete details of the profit shar
;"8 cOrltriblltiol/, including eligibility 
requiremetlts, are available from tile 
compel/sation and benefits office at 
your location. 

Editor's Note: 
Tom Roberts was flam ed President 

atld Chief £xewtive Officer of Fair
child last November 7. He had pre
viously been General Manager of 
Selliumberger Limited's Measuremf'nt 
and Control operatio tls in tIle United 
Ki'lgdom. /11 July, 1978, Ite was pro
moted to Vice Presiderrt and Cllief 
Financial Officer of Sch/umberger. 
With his appointrnwt at Fairellild, Ire 
was also elected all Executive Vice 
President of the corpo ratiot!. 

Tom is a 1964 graduate of West 
Pain/. He joi ,w/ Selllwllberger itt 1969 
fro m IBM Corporatiot!. 

J 



NEW PRODUCTS 

New ideas and the products that resu lt from them are the stock 
in trade of a high technology company. Last year, thanks to a lot of 
mental muscle and some elbow grease, Fairchild people developed 
hundreds of new ways to use electronics better. 

Examples of their inventiveness are everywhere. Here, some 
Fairchild engineers recount their work on two key products that 
came to market in 1979. 

Steve Goodspeed 
Design El1gilleeril1g Manager 
Digital DivisiOlI 

FAST - Fairchild Ad vanced 
Schottk y TT L 

" Memories were getting so fast 
that a computer's perfornMnce was 
being limited by its logic p,lrts. FAST 
is a solution to that problem." 

To find that solution , Sieve and 
design teams at South Portland , 
Maine and Digital's design center in 
Bristol. Engl<1nd. created FAST. This 
family of complex digital logic prod
ucts offers speeds better than stand
cUd Schottky technology but with 
power consumption close to that of 
low power Schottky (LPS). (Schottky 

is a type of trano:;istor- transistor 
logic circuit where special diodes 
built into felch trelnsistor enable felster 
turn-off times. increasing the circuit's 
spero.) 

Introduced in mid-1978, with ship
ments beginning last yeelr, the FAST 
fa~ily' o~ integra.ted circuits employs 
Fairchild s proprietary high speed 
lsoplan<lf technology. Nearly bO of 
the 80 planned FAST circuits have 
cllreeldy been designed . with 20 of 
them in production on South Port
land's new four- inch fab line. 

' We ~an to see the need for these 
products about three years ago." 
Steve says. Before that. a sy~tem's 
performance was often limited by 
memory access times. Advances in 
the bipolar memory area increased 
those speeds significantly. but TIL· 
compatible logic wasn 't keeping up. 

" Stand<lrd Schottky logic circuits, 
with power consumption of up to 20 
milliwatts (vs. 2 mw for lPS and 
4 mw for FAST) . was a sort of brute 
force ' approach to making a felster 
parI. Design engineers who wanted 
TTL compatibility in their electronk 
data processing equipment would use 
standard Schottky only when there 
wasn t any other WelY to get the speed 
they needed. LPS doesn 't dissipate 
much power, but doesn' provide the 
necessclry speed. 

So, hvo years ago, we set out to 
hit the middle ground-to make a 
logic part faster than anyone else's 
TTL (transistor -transistor logic) 
products, bUI with a reasonable die 
size and power use. 

Since the introduction of the 
FAST line. Steve's been talking to 
a lot of new customef!>. including 
people from the militelry and tele· 
communications companies who 
typically haven I been big users of 
Fairchild Schottky. 

FAST hcls given us visibility .IS 
an innovator in the logic ared , ' Steve 
says. \ Vhen you can build <;orne· 
thing that has better performance 
than anything else currently on the 
market , both new and old cuslome~ 
get very interested' 

----~~ ------------~ • 



Sl4kkill Fang 
Matlager, Eel Process 
Bipolar lSI DivisiDtI 

Isoplanar 5 
One micron-one-thousandth 

of a millimeter-is an area too small 
for most of us to even imagine. But 
Sukkin and the 10 engineers and 
technicians developing n~we~, fa~ter 
Eel (emitter coupled logic) CircUits 
think about it a lot. 

Developing fine-line geometry 
devices with dimensions down to 
one micron was the goal Sukkin and 
her grou p had in early 1979 when 
they set out to improve the pe.rfo.r
mance of high-speed Eel logic Clr-

cults. They accomplished it by 
,. shrinking" the devices through 
use of Bipolar's newly-developed 
lsoplanar 5 processes. 

The lsoplanar process has been in 
use at Fairchild since the early 19705, 
when it was introduced as a way to 
improve device speed. Evolving since 
then have been lsoplanar II, used to 
produce ECl logic, and PL,'" or lso
planar Integrated Injection Logic, 
which is used on microprocessors 
and low-power TIL Jogic. 

Isoplanar 5 is a step beyond Iso
plana r II . It means finer geometries, 

smaller die size, higher packing den
sity and superior perfo rma nce. Using 
the most advanced step and repeat 
cameras available, which expose only 
a small section of a wafer at one time, 
fine-line geometry devices became 
reality. 

" For the customer, this means we 
can make a part that is the same chip 
size as one in use now, but with more 
capability," Sukkin explains. "Our 
first Eel circuit using isoplanar 5 is 
a gate2rra being developed for 
high-s mainframe com uter 
manu acturers. Design wore began 
on that early last year, and we got our 
first good die just before Christmas. 
T he speeds were slightly faster than 
we anticipated-as fast as 300 pico
seconds per gale delay. It was a 
busy-sometimes-frustrating year. 

" Our first problem was learning 
to work with these very tight geo
metries. In fact, we discovered that 
our first design layout was too diffi
cult to make-after several months 
of experiments. We had to chan.8e 
the design rules For severa l mask 
layers after our initial run, and the 
revised set of masks yielded our first 
good parts. These problems are pretty 
normal, but that didn' t make things 
any easier at the time!" 

Now that the new super-fast gate 
array is being designed into advanced 
computers, Sukkin said the effort 
was worth it. "We made it. after a lot 
of struggles. And I don' t think any
one commercially has made a faster 
bipolar device than ours." 

5 



NEW JOBS 

Fairchild people grew last year, too-in their professional and per
sonallives, as well as in numbers. At every level in the company, 
employees earned promotions that helped them reap increased 
rewards and fulfill ambitions. The company received the benefits of 
the challenges they accepted. 

In California, employees can take advantage of the Job Opportu
nity and Career Opportunity Systems O~S/COS) . Other locations 
offer different programs. But wherever it is earned, a promotion is 
an exciting, gratifying experience. These Fairchild people share their 
feelings on advances they made last year . 

Maria Torres 
Productiml P/mlller 
Mmwfac:turhl& Services Division 

.. 
• 

Maria is on a sturdy career ladder 
that has carefully measured steps. 
She can 't see the top rung yet, but 
it's obvious that she's sure of her 

• 

direction-up. " Anyone can dream 
about becoming a company presi
dent," Maria says, " but you must 
also have an image of your next 
step. If you can' t see it, you 'll never 
gel there. " 

Since 1976 Maria has won two 
promotions through JOS/ COS in 
Mountain View. She started as a 
Senior Clerk in Personnel, where 
occasionally she worked on the lOS 
desk. When she sJX)ued a request for 
a Business Planner, Maria asked for 
an interview and eventually got 
the job. 

" In an interview you swim for 
yourself. I didn' t have any experience 
in production control. but I did have 
a good business background. Under 
the requirements listed for the job, 
that was alii needed to get an inter
view. From there it was up to me. 

Last September Maria moved up 
to Production Planner, an exempt 
position that was listed on the COS 
bulletin board. She's responsible for 
planning, procurement and distri
bution of piece parts to Fairchild 's 
assembly plants overseas. 

" It's a tremendous challenge. The 
key is to react immediately to various 
divisions' needs. I like my position 
and the responsibility of planning 
and making decisions," Maria says . 
" J believe I've made some progress. 
When I started as a Business Planner 
I didn' t even know what a device 
was. People talked about wafers 
and I thought about pancakes. The 
strangeness is nearly gone, and I h,lVe 
goals for the future. But my first pri
ority is to become more familiar with 
the job I'm doing now before I take 
my next step up." 



Harold ]O/HlS011 

Product Sales Manager 
Xincom Division 

Growth, reorganization and a suc
cessful record over four years helped 
bring opportunity to Harold and the 
Xincom Division. Xincom, located in 
Chatsworth, Ca., doubled its sales 
last year, added numerous new 
people, and ~an moving to larger 
qUMters. HaroTd was promoted to 
Product Sales Manager, a position in 
which he provides technical support 
to sales. 

J 'd been a Product Sales Engineer 
since 1976," Harold said , "and I was 
ready to move into management. The 

position is meeting a rea l need and it 
challenges me. I'm motivated because 
I now have the opportunity to set 
goals and accomplish them. And let's 
face ii, having a challenge is a prime 
consideration. None of us crawl out 
of bed in the morning because we 
can 't find anything better to do. " 

Although Harold 's day-to-day 
work is mostly administrative. he 
works closely with four product 
sales engineers and still draws on 
his technical background. "The 
biggest change has been in my under
standing of the business side of a 
sale. I spend a lot of time considering 

the factors that will help Xincom 
grow most effectively. What will a 
sale return to the company? Will a 
special order increase the likelihood 
of future orders? What resources will 
be tied up by a particularsale? I spend 
a lot of time explaining these aspects 
to my product engineers. 

" Working in an expanding divi
sion is exciting and frustrating at the 
same time. We see new possibilities 
as the division grows, but we' re also 
constantly playing catch-up with 
resources and structure." 

, 
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, NEW FACILITIES 

Press reports throughout the electronics industry last year repeatedly 
focused on the "capacity crunch" hitting semiconductor companies
there wasn't enough manufacturing space to meet the big demand for 
microelectronic products and related systems. 

We felt the crunch at Fairchild, in addition to the normal growing 
pains of an expanding company. Here arc some photographic highlights 
of additions completed or begun last year to help ease the squeeze. 

Headquarters for tile Subassembly Test 
Systems Division ill Latham, N. Y 

8 

A new four-i llclz fab- showl! ill tile 
early stages of cotlstructiOtl- Was a 
signifieRllt expallsimz for the Linear 
Diuisioll, 

Xillcom moved some operations ;IIto 
lensed space ill t/!is bllilnillg ill Calloga 
Park, Ca. 

The Wappingers Falls, N. Y. MOS 
Divisio'l plant doubled its capacity with 
a conversion to four-i' lch wafer fab last 
year. 



/ operations 
1980 ill additimwl facilities at 

Sail Jose, Ca. 

Digital Division's pta"t at South Port
ta"d, Mahle, added this four.iF/ch /iF/e, 
which gave SPOR ant of the company's 
most adua"ced fabs. 

completion II/is spr;rlg is Fa;r· 
pta,,/ in the Philippines. 

, 



ANEW MARKET 

CAR TREK 
This isn' t science fiction. Cars with electronic "smarts" can compute 
mileage, warn of breakdowns and someday even help avoid crashes. 
They are being brought to you by GM, Ford and Chrysler. 

Fairchild products are key parts of sys
tems from all the Big 3 U.S. autormlkers. 

It's coming. One day, not too far 
away, you'll be able to get into your 
car, press some buttons. and dose 
your eyes for a nap. When you arrive 
at your destination, the car will stop 
and the door will open. 

Far-fetched? Not at all, according 
to experts at the Big 3 U.S. auto
makers. Advanced electronic com
ponents and LSI circuits will make 
it possible. Where a car's use of 
electronics ten years ago was mostly 
limited to parts in the radio, today's 
automobile comes equipped with 
everything from an electronic igni
tion to a microprocessor-based system 
that lets you open the door without 
a key. 

10 

And the implications for the semi
conductor industry are enormous. 
While the automotive industry spent 
about $400 million last year on semi
conductor products, the industry's 
tab for the 1984 model year will be 
about $1.2 billion. Government fuel 
economy ~nd emission regulations, 
coupled W1th the consumer's rising 
attraction to electronic automobile 
options, have put the automobile 
companies on one of the steepest 
new-product acquisition curves in 
their history. 

Ten years ago, electronics in the 
average u.s. car consisted of transis
tors in the radio. Today, components 
and circuits in engine controlsys
tems, dashboard message centers, trip 
computers and electronic ignition 
modules run Ihe value of electronics 
to about $100 per car. 

A t Fairchild, this exploding 
market has meant an equally steep 
ramp to meellhe automakers' pro
ction needs. Fairchild products 
including microprocessors, memory 
circuits, integrated circuits and 
discrete devices designed 10 make 
cars " smarter" and more efficient are 
being installed in vehicles of all three 
major carmakers, plus several Euro
pean manufacturers. 

" Electronic Functions in cars today 
Fall into four majorcategories-engine 
controls, power distribution systems 
including ignition modules, instru
ment panel and dashboard displays 
and vehicle control systems. All three 
major U.s. carmakers offer some ver
sion of the first three and are Y-/Ork
i~g on the fourth ," according to 
Sid Bagwe, Worldwide Automotive 
Marketing Manager. 

" Government regulations in the 
early 19705 mandating specific fleet 
fuel economy averages and emission 
standards were the catalyst that got 
the au to industry into large scale 
use of electronics. 

" Electronic ignition modules had 
been introduced prior to this, and 
the industry was doing some other 
exploratory work, but on a small 
scale compared. to today. 

Electronic emission and engine 
control systems were the obvious 
answer to meet the government 
requirements. and once such things 
as microprocessors were introduced 
into car manufacturing, the compa-



, 

nies recognized that electronics cou Id 
increase the capabilities and market 
attractiveness of their products." 

The electronic ignition improves 
fuel economy by replacing mechan
ical parts, such as points, that fre
quently wear out and ca use more fuel 
to burn. Fairchild's Automotive Divi
sion has been producing electronic 
ignition modules for the automotive 
industry for the past six years, and 
is a world leader in the production 
of the High Energy Ignition (HEI) 
module. HEI modules are used by 
major manufacturers in both the 
U.s. and Europe. 

Meeting government-required 
pollutant emission levels and cor
porate average fuel economy (CAFE) 
standards of 20 miles to the gallon in 
the CUrrent model year and 27.5 mpg 
by 1985 has been made possible by 
development of engine control sys
tems such as GM's C-4 system. This 
year, all GM cars sold in California 
come equipped with the C-4 , a com
puter-controlled catalytic converter 
which regulates emissions and pro
vides an on-board diagnostic system 
which can alert the driver if repairs 
are needed. With the 1981 model 
year, all GM cars, except diesels 
sold in the U.5., will have a similar 
system. At the center of the sophi
sticated C-4 system is a Fairchild
produced 6800 microprocessor. Per
forming other functions in the C-4 
system are Fairchild ROM circuits, 
a-to-d converters and discrete 
devices. 

Systems such as the C-4 reduce 
emissions of the three main pollu
tants from cars-nitrogen oxide, 
hydrocarbons and carbon monoxide
by continuously computing the fuel
air mixture that will provide enough 
operating power with low enough 
emissions to meet standards. 

Paradoxically, the more air and 
less fuel in the air/ fuel mixture, the 
fewer the hydrocarbons and carbon 
monoxide released into the air. But a 
richer fuel mixture (of more fuel and 
less air) is required to limit nitrogen 
oxide emissions. 

Only at the air/ fuel mixture of 
14.7 parts air to 1 part fuel are the 
emission standards for all three pollu 
tants met while still providing enough 
operating power for the car. Use of a 
microprocessor is the only way to 
continuously maintain this mixture 
under all conditions-from sea level 
to the mountains, From desert heat to 
snow storms. 

While some fuel economy and 
performance has been sacrificed in 
the past to achieve lowered emis
sions, U.s. carmakers now feel the 
systems available will reverse that. 
According to both GM and Chrysler, 
the engine control systems installed 
on their 1980 and 1981 model cars 
will reduce emissions plus improve 
fuel economy and " driveability" for 
the first time. 

Inst rumentation (enter
tainment & climate control) 
car operation control & 
diagnostics 

T ransmission 

Engine control (includes 
emission control) and 
electronic ignition 

I 

Creation of the electronic instru
ment panel is the second major ex
pansion for automotive electronics. 
At Ford, For example, the 1980 
Continental Mark VI and Lincoln 
Continental offer an electronic instru
ment cluster. including a message 
center which tells you the time. can 
compute and display your miles per 
gallon and provides warning mes
sages for such functions as door-ajar, 
oil pressure, and headlamp-out. Mes
sage center operations are directed 
by a 6800 microprocessor, supplied 
by Fairchild. Other Fairchild com
ponents and circuits performing in 
the system include diodes, transis
tors, op amps and regulators. 

Ford also offers a micro-processor
based keyless door-lock option 
which allows a driver to open the 
door by punching a Ave-digit code 
on numbered buttons underneath the 
driver's-side window. Besides pro
viding the obvious convenience. the 
option is expected to reduce car theft. 

A 3870 microprocessor from Fair
child is found in the trip computer 
developed two years ago by Chrysler 
for use on two cars sold in France. 
The system. which has a built-in 
clock, features a fuel Row meter that 
computes and displays critical mea
surements including Fuel efficiency 
in miles per gallon. 

In a year of extTeme semiconductor 
shortages, the logistics of locating 
and obtaining the huge number of 

11 
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A NEW MARKET 

Filial clreckout of trip computers 
at Clrrysler's HllIllsville EiectrOlrics 
DivisiOlI. 

parts needed meant long hours. doz· 
ens of plane trips and planning, 
planning. planning for automotive 
industry purchasing people. 

General Motors, for instance, will 
jump from a consumption of 28 
million integrated circuits in the 
1979 model year to 188 million in 
the 1981 model year (MY). They 
used 70 million diodes in MY 1978, 
and 328 million in MY 1981. Delco 
Electronics estimates that GM will 
use 56 percent of all the 8K PROM 
circuits produced by the entire U.s. 
semiconductor industry in MY 1981. 

" Setting up the network to qualify 
vendors and get the parts in the quan
tity and quality we needed took about 
two years, " says Dr. Bob Costello, 
Director of Purchasing for Delco 
Electronics. " We looked for large 

Electronic elrgin€ control system pro
duction at General Motors' Milwaukee 
plant. 

companies with broad product lines
we wanted to work with companies 
that had a lot of resources, engineer
ing talent, large production capacity 
and a strong managlement team. Out 
of that group, we chose vendors will
ing to commit the resources necessary 
to meet GM's needs." 

During vendor selection, GM pur
chasing and engineering people spent 
time visiting major facilities of most 
of the major u.s. semiconductor 
manufacturers, as well as some in 
Japan. The familiarity they devel
oped with each company's capacity 
helped them realistically project pelrts 
availability. 

" With the 1981 model year, there 
will be an on-board microprocessor 

on every GM car. 
Bob says. " Once it is it can be 
used for at least half a dozen other 
functions not currently mpu-linked. 
II's easy to see applications for the 
microprocessor doubling in ten years. 
With this future in mind, we consider 
our relationship with the semicon
ductor industry of vital importance. 

Electronic parts installed in today" s 
cars must perfonn under temperature 
extremes running from -40°F to 
+185° F, and up to +250°F under 
the hood. According to Sid Bagwe, 
these requirements mean automotive 
pa rts must meet, often exceed. the 
specifications of military hi-reliability 
parts. 

" Our l'ob is often harder than if we 
were hui ding military parts, because 
obvious cost restrictions on cars 
mean we can 't build in the backup 
systems military and aerospace have. 
There's no room for system redun
dancy." 

Jerry Rivard , Chief Engineer for 
Ford 's Electrical and Electronics 
Division, stresses the importance 
of quality. " Reliability and quality 
assurance have been the biggest chal
lenge for the semiconductor manu
facturers working with us. They 
have not traditionally had to face 
large-scale production of circuitry 
meeting military-type specs. These 
products must perform under stress 
of heat. cold, vibration and shock, 
fo r the life of the warranty, and yet 
must be made at low cosl. 
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Fairchild's Sentry automatic semicot!· 
dllctor test system e:vahlates parts at 
Ford's facility it! EAt/slia/e, Pa.. 

" With the rapidly increasing use 
of electronics in Ford vehicles, we 
must depend on this quality a great 
deal. In our entertainment products, 
fo r example, we can have up to 1000 
components-a high level of reliability 
for the customer on the road is essen· 
Hal to us." 

Carmakers are designing systems 
to achieve reliability, and Fairchild 's 
automatic test equipment is helping 
to ensure it. Ford has Sentry and 
Sentinel sys tems operating in Dear· 
born, Mich. and Lansdale, Pa. 

-

Ford indicates that this emphasis 
on reliability is bound to increase, 
since today '5 car buyer wants more 
electronics features. " Not only do 
people accept the new electronic sys· 
terns, they' re demanding more," Jerry 
says. " Actually, we underestimated 
the demand. We ve gotten used to 
electronic watches, microwave ovens 
- these things have become accepted 
in our daily lives. So, our customers 
find it only natural to have it in their 
automobiles, too-they want to be 
part of the electronics evolution." 

John Webster, Manager of Engine 
Controls for Chrysler'S Huntsville,Ala. , 

EIe<'IrO,!,;,S O;,';s;on,c;'es 'head,'an
lages electronics to the customer. 
li T rip computers give precise data on 
fuel economy, and engine control 
systems such as Chrysler'S Spark 
Control Computer improve it. Elec· 
tronic dash panel trip computers give 
information on how the car is behav· 
ing, and we are now developing on
board self·diagnosis systems which 
will increase the accuracy of repair 
and lessen the inconvenience to the 
motorist. 

"Vehicle control systems, including 
collision avoidance and radar-directed 
braking, are farther off. Right now, 
the industry is wrestling with the 
phenomenon of ' false targeting,' in 
which a collision avoidance system 
might Sight on a metal signpost and 
think it was a car, stopping your car 
unnecessarily. But, this system will 
be perfected eventually. All these sys
tems will make the car more efficient 
and make automobile travel more 
pleasant and convenient." 

Breakdowns are definitely incon· 
venient to all drivers. Increased use 
of electronics-particularly in ignition 
modules and engine controls, which 
govern starting and running the car
mean parts failure can make the car 
inoperable. To avoid this, systems 
from all the Big 3 automakers include 
a " limp-home" feature , which enables 
a car with a system failure to be driven 
to a garage. 

IJ 



A NEW MARKET 

Chrysler's trip comprder,. based ml a Fair_ 
child 3870 microprocessor, computes key 
measurements inc/riding fuel efficiency. 

Vehicle maintenance will also dras
tically change as more and more cars 
have black boxes instead of mechan
ical parts. For some U.s. car lines, 
these electronic systems may put the 
Saturday home mechanic Qut of com
mission, and may also mean the 
neighborhood garage must invest 
in expensive new diagnostic equip
ment to stay in the repair business. 
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At Ford's plant outside Torollto, Canada, 
all electronic illstrumellt cluster with a 
message cellter is packed for shipmellf. 

. . :: -------, ,-----------, - - -
, , I r---,[D 
L IL .. Ji I ~ 
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"Microprocessors mean we will 
soon be able to keep diagnostic his
tories on our cars, just as our doctors 
keep medical histories on us," Sid 
says. " On-board diagnostic systems 
will alert a driver to take his car to 
have a specific system checked. The 
serviceman will hook up the car to 
electroni~ diagn'?5tic equipment , 
which WIll tell hIm what IS wrong 
and refer him to a specific section 
of the repair manual for instructions 
on how to fix the problem. The gar
age or dealer YViIl have a record of all 
repairs made and the owner can keep 
a copy. 

"These printouts will also show 
an owner what needs to be repaired. 
Estimates are that 82 cents of every 
dollar is wasted on car repairs because 
mechanics often repair more than 
necessary. 

"Obviously, this means people 
will no longer be able to repair their 
cars with screwdrivers. To offer the 

sophisticated repair service needed for 
loday's cars, the dealers and garages 
will have to install expensive compu
terized diagnostic equipment. The 
automakers realize this, and are work
ing YVith their dealers and indepen
dent garages to develop the equip
ment and provide necessary training." 

One of the systems created to meet 
these more sophisticated repair needs 
is Chrysler's Electronic Engine Per
formance Analyzer (EEPA), which 
can test hundreds of electronic func
tions on a car in about 15 minutes. 
The EEPA system being built for 
dealers is based on a 6800 micro-
processor and evolved from equip
ment Chrysler developed for final 
car checkout. By damping current 
probes over primary cables, the sys
tem automatically tests the electrical 
system of the car, providing a read: 
out of instructions for the mechamc 
and a copy for the car owner. 

" All this change is happening so 
fast that it is making both the manu
facturer and the consumer a little 
nervous," Sid comments. "Ten years 
ago, when television makers started 
putting solid state electronics into the 
sets instead of a lot of tubes, people 
were also skeptical. There's always a 
confidence-building period. 

.. But it would be impossible to meet 
government and consumer demands 
YVithout elect ronics. In the next 10 
years, in fact , we' ll probably have a 
workable electric car. It seems that 
almost anything is possible." 



The man in the old movie sang he was " Goin ' Hollywood." Those 
people who brought you Buck Rogers are making today's movies 
go electronic. 

Special effects engineers Bud Elam, rig/It, and George BremlQn, 
left, jllstall part of their automated camera system at 
Ulliversal-Hartlntld. 

At the California State Polytechnic 
University, Walt Disney Productions 
is interviewing for electrical engin
eers, right along with Fairchild. At 
Universal Studios, famous for its 
tour that draws thousands of visitors 
to Hollywood every year, science fic
tion is being produced with technol
ogy developed by real science. 

Using some of Fairchild's FAST'" 
(Fairchild Advanced Schottky Tech
nology) and low power schottky 
devices, special effects engineers are 
taking some of the drudgery out of 
creating futuristic magic. 

One of Universal's most success
ful TV shows this season has been 
Buck Rogers-a revival of a series 
that once made kids at the Saturday 
matinee marvel at the then-unreach
able world of outer space. Buck 
Rogers and a TV movie based on last 
season 's Battlestar Galactica have 
showcased the talented people in 
Universal's special effects depart
ment. 

When Buck fights it out with 
another spaceship. the zaps of light 
flying back and forth . mixed with 
occasional explosions of enemy craft. 
come courtesy of days of camera and 
optical work. 

A simple spaceship-in-flight 
shot. taking six seconds on ihe 
screen. takes at least two days of 
shooling and " film-sandwiching." 
This is a process in which shots of a 
spaceship model in different posi-
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MARKET FOR THE FUTURE 

FAST advertising got a rocket boost from 
. produced by Ulliversal's 

deparhne,rt. 

lions are combined onto one piece of 
film to simulate movement in flight. 

"The battle scene at the end 01 
Star Wars, which took only a few 
minutes on the screen, probably took 
Twentieth Century-Fox at least a 
month to pul together," says Bud 
Elam, Director of Engineering at 
Universal-Hartland , a facility in 
North Hollywood where the special 
effects department is housed. 

"This is because the methods 
traditionally used in the movie 
industry are very time-consuming, 
a lot of painstaking repetition of 

" 

camera shots and manual alignment 
of film images to very tight toler
ances. These take a lot of time-and 
cost a lot of money. But the compu
terized systems we' re developing 
will help change that. " 

Here's how a typical special effects 
sequence is done: A small plastic and 
epoxy model of Buck Rogers' space
craft is built in the Universal-Hart
land model shop. Then, cameramen 
mount it on a rotating metal pole, 
which can move the model in several 
directions. Shots are then taken with 

the camera moving towards the 
model, away from it, and with the 
model moving up, down, and side
ways. This sequence is Arst shot 
against a black background, then 
repeated against white and blue, to 
allow for Aexibility in assembling the 
Anal scene. 

Later these pieces of Aim will go to 
the optical shop, where they will be 
sandwiched together to show a 
spacecraft moving through space. 
Therefore, they must be exactly in 
focus and shot at the same camera 
light and shutter speed settings. This 
forces the cameramen to shoot each 



Carflerama" Boh Bailey programs ill a 
series of shots of a Buck Rogers space
sltip model. rea r left. 

separate 
one frame per second. 

After the camera work, special 
lighting effects (fire from rockets 
and laser guns, for example) and 
animation are also added. When 
shown on TV, the film is speeded 
up to television's standard 24 frames 
per second, which simulates Right 
movement. All this effort adds up to 
only 6-10 seconds on the screen. 

To relieve the resulting eyestrain, 
headaches and boredom, Bud and 
two associates have built computer
ized control systems for the television 
camera and the special effects anima
tion stand. 

Using a CRT display unit con
necled to a microprocessor-based 
controller, cameramen and techni 
cians can set up a series of sho ts once, 
put them in memory, and they will 
repeat automat-ically. "Because these 

images must be superimposed on 
each other, the repeatibility of each 
shot must be exact ," Bud explains. 
" In the past, the cameraman had to 
attempt this by moving a lot of dials 
and settings on the camerd each time, 
which was very difficult. Our system 
Simplifies and speeds up this process 
by giving this job to the computer. 

I t also gives the cameraman a 
chance to use creativity. IF he wants 
to change part of a shot, or experi
ment with a new idea , he can easily 
do it without messing up what he's 
already done. There are a lot of tech 
niques which can produce spectacular 
effects, but people don' t do them 
because the present equipment is so 
cumbersome to work with. " 

Mike Hollabaugh, Advanced 
Products Planning Manager for the 
Digital Division, first supplied Bud 
with some FAST and low power 
schottky logic circuits early in 1979. 
"The movies haven ' t been big users 
of electronics before, but special 
effects production is getting prohibi
tively expensive- I've heard estimates 
up to $10,000 a minute for battle 
scenes a la Star Wars. Automated 
systems could get very popular." 

It's certainly become popular at 
Universal. "At first, not too many 
people understood what we were 
trying to do," Bud recalls. "After 
we got the systems working, every
one wanted them yesterday. Now, 
someone always has to be on standby 
in case the computer breaks." 

Bill Brya" developed software for bot" 
tile camem alld mJimatiol! stalld auto
mated systems. 
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SEMICONDUCTOR 
GLOSSARY 

ALPHABET SOUP 
Frustrated with YOUf daily diet of alphabet soup? In this business, even 
the veterans occasionally scratch their heads at the acronyms !hat ~ome 
floating by . Save this guide for the next time you need to st ram a httle 
meaning Qut of all that soup. 

A to D (0 10 A) converter: analog to 
digital (digita l to analog) converter. 
Analog systems product signals that 
vary continuously over a range; digi
tal systems handle information in 
steps or two states, such as high/low 
or an/off. 

AFIT .... : Automatic Fault Isolation 
Testing. The SATS group manufac
tures a line of AFIT sys tems that 
isolate faulty components or bonds 
on PCBs in both field and production 
environments. 

ATE: automatic test equipment. 
Electronic systems for testing semi
conductor devices that range from 
a portable "sui tcase" field service 
tester for PCBs to general purpose 
systems fo r the most complex devices 
in R&D labs. 

ceD: charge-coupled device. CCDs 
use a technique in which information 
is stored and transported by means of 
minute packets of electrical charges 
as opposed to varying amounts of 
current flow or voltage levels. 
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CMOS: complementary metal-oxide
semiconductor. A MOS device which 
incorporates both positive-channel 
and negative-channel structures 
within the sa me silicon substrate. 
It is noted fo r low power require
ments and high immunity to elec
trical noise. 

CPU : central processing unit. The 
section of a computer system that 
controls the interpretation and exe
cu tion of instructions. 

DTL: diode-transistor logic. A type 
of integrated circuit st ructure in 
which diodes perform the logic func
tion and are coupled to transistors 
for amplification. Largely replaced 
by higher speed TTL. 

ECl: emitter-coupled logic. A type 
of integrated circuit structure noted 
for extremely high speed operation. 

EPROM: erasable programmable 
read only memory. A type of mem
ory in which the stored information 
can be erased by exposure to ultra
violet light through a window in the 
package. It can be reprogrammed 
repeatedly. 

FAST:'"' Fairchild Advanced 
Schottky TTL. A Digital Division 
tranSistor-logic product that uses 
Fairchild 's lsoplanar process to 

improve Schottky circuit denSity. 
Schottky circuits have special 
diodes built into each transistor 
that enable faster turn off times. 
increasing the speed of the entire 
circuit. 

FET: held effect transistor. A tran
sistor controlled by voltage rather 
than cu rren!. The flow of current 
through a channel is controlled by 
the effect of an electric field resulting 
from the voltage applied to an ilrea 
called the gale. It is il unipolar device. 
as opposed to a bipolar transistor. 

FST -] and FST -2 : Fairchild Systems 
Technology -1 and -2. The controller 
unit in Fairchild's Sentry'" and 
Sentinel'" automatic test systems. 
It performscomputer-Iike functions, 
but is an integral part of the two test 
systems. 

IC: integrated circuit. A semicon
ductor circuit combining the func
tions of many electronic components 
in a single monolithic substrate, 
which is usually silicon. (OIC: digitill 
integrilted circuit; LIe: linear inte
grated circuit.) 

Pl: .... lsoplanar Integrated Injection 
logic. A proprietary Fairchild circuit 
structure which combines lsoplanar 
processing with injection logic cir
cuitry for high performance circuit 
structures. Injection logic used tran
sistors that are structured both verti
ca lly and horizontally in the same 
silicon substrate, thus increasing 
density and speed. 



K: abbreviation for kilo (1 ,000). A 
lK memory. however, contains 1,024 
bils because it is a binary device based 
on powers of 2. A 64K memory thus 
contains 65,536 bits (64 x 1.024), 

LCD: liquid crystal display. A display 
device made of semiconducting liquid 
that does not emit light as do LEOs. 
but forms images visible by either 
transmitted or reflected light when 
electrically stimulated. 

LED: light-emitting diode. A special 
type of semiconductor diode that 
emits light when current is applied in 
the proper direction. 

lSI: large-scale integration. A term 
that is generally applied to integrated 
circuit chips containing from 100 to 
5,(X)() logic gates. or 1,000 to 16,000 
bits of memory. 

MIS: Management Information 
Services. A Fairchild corporaledeparl
men! that oversees electronic data 
processing of company information. 

MOS: metal-oxicle-semiconductor. 
Originally a term applied to field
effect transistors and integrated cir
cuits that used a metal gate insu-
lated by an oxide layer from the semi
conductor or silicon channel. Now 
applied to a wide class of field-effect 
devices, even though metal gates 
have been largely replaced by silicon
gate devices. (CMOS; complementary 
MaS; HMOS, high-speed MaS; 
NMOS: negative channel MOS.) 

M SI: medium-scale integration. A 
term generally applied to integrated 
circuit chips containing from 20 to 
100 logic gates, or less than 1,000 bits 
of memory. 

OEM : original equipment manu 
facturers. 

PC B: printed circuit board. A metal
lized conductor pattern deposited 
on a non-conductive board to which 
discrete components are attached to 
perform a circuit function. 

PRO M: programmable read only 
memory. Information can be stored 
in this type of memory after the 
device is manufac tured, but cannot 
be altered. 

RAM : random access memory. 
A memory in which information 
can be entered into or retrieved from 
any storage site at the same speed. 
Its contents are always elect rically 
alterable. 

RO M : read only memory. A memory 
in which the information is stored 
during the manufacturing process 
and is then permanent. 

SATS: Subassembly Test Systems 
(Division). Headquartered in Latham, 
New York , with another p lant in 
Titusville, Florida, SATS manufac
tures automatic test systems, test 
access fixtures and interfaces for 
printed circuit boards. 

551: small-scale integration. A term 
applied to integrated circuit chips 
containing from 1 to 20 logic gates. 

TTL: transistor-transistor logic. A 
type of digital integra ted ci rcuit struc
ture that utilizes a transistor input 
coupled with an amplifying transis
tor output. 

VlS I: very la rge-scale integration. 
A term applied to integrated circuit 
chips containing a min imum of 5,000 
logic gates, or more tha n 16,000 bits 
of memory. 
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THE SCHLCMBERGER 
ORGANIZATION 

Provides the oil and gas industry with 
informa tion essential to discover and 
produce oil and gas economically. The 
physical properties of underground 
formations are measured by instru· 
ments lowered into a borehole by an 
armored electrical cable called a wire
line. Measurements are transmitted 
to the su rface, where they are recorded 
on magnetic tape and on a graph 
called a log. Interpretation of these 
logs determines the location and pro
ducible quantity of oil and gas. Man
ufacturing in the United States and 
Europe, field operations throughout 
the world. 

Wells drilled for oil companies on 
land and offshore in the Eas tern 
Hemisphere and South America. Ser
vice and equipment provided to oil 
companies worldwide for analyzing 
drilling efficiency and for evaluating 
reservoir capacity and production 
potential throughout the life of a well. 
Completion and stimu lation services 
provided for producing wells. Man· 
ufacturing in the United States. 
Canada and Europe. field operations 
throughout the world. 



Provides equipment for measuring 
and controlling electrical power dis· 
tribution. Produces data acquisition, 
transmission and control systems; 
electronic components; measuring 
instruments; data recorders. Manu
facturing in the United States and 
Canada. 

Provides equipment for electrical 
energy transmission and distribu
tion. produces instruments and test 
systems for the aerospace and elec
tronic industries; process controls; 
petroleum, nuclear and other indus
trial valves; water and gas meters; 
other mechanical and electronic pro
ducts. Manufacturing in various 
European countries. 

Eleclronic components and circuitry, 
au tomatic lest systems. electronic end 
products. Offices and manufacturing 
in the United States, Canada, South 
America, Europe and Asia. 
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CLOSEUPS 

, 
referrals. 

Ed Romero, a Senior Systems Techni
cian who joined Hti,chi/d as all employee 
re/eT,a/last summer, TOOrl the 8rur1d prize 
trip to the Olympics. He works at the 
5erlfint/ Division. part of the Test Sys
tems Group in Sarita Clara, Clil. Bill 
Noa,d, P14rclmsin8 Specialist in the 
Mtmu/acturtn! Servicn Division in 
MOllrllain View, won the s«ond-place 
trip to Asperl, Colo. TorlY Cobanog/u, 
Interface Products Marketing Manager 
in the Linear Division ill Mountair, View, 
won a mini-vacation-four days arid 
three nights-in LAke tahoe. G1. 

Do you need to file a new W-4? 
Could be. Read on .. _ 

The maximum amount of taxes withheld for 
Social Security is going up this year. In 1979, 
the most anyone paid 10 Social Security-or 
FICA (Federal Insurance !=ontribUlions Act) 
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was SIA03.n. This year, the maximum 
amount has risen to $1,587.67. 

T he change affects you if you earn more 
than 525,900 a year (up from last year's ngure 
of $22,900). FICA taxes your earnings at a 
nxed percentage rate up to a certain base salary 
for the year, so the base salary increase this 

PATENTS 

a great ~t('f\t. i I 

Inventon; listed on p.ltents i~sued to I 

from November I Q?9-1.InUo1ry 1080 appe.a, 
"'low 
Semiconductor Products 
len Molloy and Mark R. Schneider 
Method of Manufacturing a Battery Cover 
for Piacell'let1i in an Opening in a Battny 
Container 
Patent No. 41620Z0 
MOS Products Division 
Anthony G. Bell 
Insulated Gate Field-Effect 
T r,msistor Read-Only Memory 
Array 
Patent No. 4173791 
James A Hayes 
Insulated Gate Field-Effect 
Transistor Read-Only Memory Cell 
Patent No. 4173766 
R&D Te lecommunicatio ns 
Don W . Lake, Nagaraja 
Subramanian 
Switch S4>lector and Actuator 
Patent No. 4178487 

NEWSMAKERS 
JIM BALLARD has been appointed Gm

eral Manager for the Semiconductor Products 
plant in Sao Paulo, Brazil. .. GEORGE 
COrPI NGER has bten named IndustrW 
Relations Manager for the Rest'arch and 
Development Division, Palo Aho .. RONNIE 
PETERSON ho1S been named Mana.ger, 
Customer Relations for Semiconductor Pro
ducts Worldwide Marketing ... G ARY 
GOERZ holS been appointed Risk and Insur
anceManagerforFairchild .. M ARCIE 
MONTAGUE has been named Fairchild s 
Tax Mo1nager. 

year ups the maximum amount of Social 
5t"curity tax that can be withheld. 

Fairchild 5 Tax Department suggests that ilJI 
employees review the withholding allow.mct5 
claimed on Form W-4 (which has replaced the 
old W-2). Your claim is made under penalty of 
pt'rjury, and Fairchild must inform the Inlm\al 
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TECHNICAL WRITING AWARDS 

F.tin-hild employ~ authoring tochnic.ll.lrtides 
for present.llions or public.ltion in dppropri.tte 
proC~sloruJ JOurn.Jb receivr (.Ish <lwards.lS 
part of the Technic.ll Writing lJ1(enllve AWJrds 
ProgTdm. ToqudJify. get olpproval of your idea 
from your supervisor. then submIt the hnoll 
olrtKIe to your Division Gen ..... l MJnoll)l'r the 
COI"poroite COmmunicoilions ~rtment and 
tilt Poitent Departmt'Tlt for Jpprov.1 

Technic,,1 Wntmg A ..... oIrd~ .ppe.lring below 
"''Ht gtven from Octobn- 11Tl"-J,muoll)' 1 IJ80 

Bipol.lr LSI Dh ision 
WiIIi.lm H Herndon 
Thr ImpolCt of Procf'S"ing Tf'Chnology on the 

Historical Evolution of Bipolar Random 
AC«"'s Memorif's 
Semicon ust 
Ot-vl'r('Ux Rice 
lsoplan.lr S Allow<; Bipolar ttl Strengthen 

leadE'f'ihlp m Hlgh·Speed MMl..etplace 
E~(/r(JniC5 

DigitJI Division 
Chuck Erickson 
D.IIenschutz clUTch Datenverschlu<;;selung 

£Ieelroruk 
'ITLCircuit Implements IEEE-4:J8 Logic' 

Electro,,;e Des;s" 
Bill Roehr 
'Significolnet' of Inductivr SWItching 

Sr«ific .. tion<; 
Solid Stolle Power Convn~ion 
line.lr Div i~ion 
JohnCono\"n 
A MicToproct'!isor Comp,lIIbK>_ Pr«i .. ion, 

low \·oItJl)e. Low CUTTent DAC ISSCC 
A \ 'oltagr·Controllrd One-Shot for ~ 

Control 
Pr~'I!§$ 

Remote Control Applic .. tioM of the 
uAII?Oo 
Pr~rl!§5 

Revrnue Service If lhe company be/Jeves the 
number of allowolnces you have claimoo is 
grNter than the number to which you are 
entitled 

If your nrmptions d«rease. thrn you must 
file a new W-4 within 10days of the date Ihe 
change occurs. In addition, if you c!dim that 

~C;;;';;;;;;""iO" of linear ICTest Loops' 
Progrm 
Operoltional Amplifier Testing Progress 

MOS Products Division 
G F Amelio, N W Ch.J.nO'iki 
The Buried Channel CCO: An Inherently 

Reliolble Tochnoiol'ty 
Inte'TTl.Itional Conrerence on Solid State Devin'" 
G r Amelio, C. L Chen. K VenkoitesW.lroln, 
1- Seto 

The Eff«1 of Interpo_ly Structure Vari.llion 
on Cholrge Transfer EffiCiency of a Buned 
ChJnnelCCO 
Inrern.llionoll Electron Devices 
ManufiKturing Conference 
Dedn Bennett, Eric Breele 
The Microproressor in TV Rect'ivers' 

Progress 
Paul Chu 
Byte-Wide Building Blocks for Micro· 

programmoo Systems Progress 
Design Philosophy and Architectureof.m 

8-Bit Microprogrammdble ECl Bit-Slice 
Family Wescon 
Gary Craig, Theodore Vaeches 
MOS/CCO Memory InterfdCing Progress 

RE'S('Jrch and Development 
J- J Barnes. 1- M. Debldsi B. E. Oe .. 1 
"Optimiloltion of the Low Temperolture 
Dif'ferential Oxidation Rates for Double 
Poly-Silicon VLSIStruclures 
Electrochemical Society Meeting 
Brucr E. Deal 
Reduu!d TemperAture ProcesSing of 

Integrated Circuits 
Electrochemical Society Meeting 
Howolrd Murphy 
Performance Char.acteristiC'!i of 01 Produdble 

NTSC·Comp.ttible CCO Image Sensor 
SPIE Symposium 

you are exempt from all withholding, you must 
filea new W·4 form each year by April 30, 

The IRS is drveloping more stringent re
quirements for employer review of W-4s. The 
Tal( Dep.trtment urges you, therefore, to 
review your claims. 

Reda Ra:rouk, Bruce Deal 
"Dependence of Interface Stale Den~ity on 
Silicon Therm,l] Oxidiltion Process Variables 
EicciTochemical5ociety Meeting 
'ESR Cenl('r'S. Interface States. and Oxide 
Fixed Ch,lrge in Thennally Oxidized Silicon 
Wafers' 
JOIml,,1 of ApI/lied Physics 
Keith Riordan 
Recent Developments in LCD Technology 

Society of Automotive Engineers Congress 
David \I\'l.'n 
'Advanced CCO line Imaging Devices 

SPIE Symposium 
"Analog ImilgeStorage Using eCDs 

SPJE Symposium 
Sentinel Systems 
H.uold Vitale 
"Take the Time to Interface Properly and 
Production Can Keep Rolling 
Circuits Manufacturing 
T('SI Systems G roup 
Jilll Healy 
., A Method of Collecting EmpiricalTesl Data 
Throughout a Production rroces~ for 
Correlation and Andlysis ' ATE}oumal 

P'lttcrn Recognilion- Enh.mcing Benefits 
of LSI Stiltistical Analysis 
ATE 5<'min<lr 
T('Sling J{,mdom Accl'Ss Memories 

ISCM Conference 
J{,mdalillugheo; 
The W <ly I Set> It 

Circuits MUllufactllTill~ 
John Viln Ness 

High Technology Memory Testing; Its 
P,lSt Prl'Sent .tnd Foture 
51'micomillctor Intertlutiollul 
Loon \ \ inf rey 

LSI T(><.ter Brings Engineering Program 
(omp,ltihility to Production Testing" 
ElectrOllics 
), incom Division 
Phillip Burtison 
Criteri<l for Mdgnetic Bubble Memory Test 

llluipment 
I[EE 
Jim/look 

Wh.lt ~ So Tough About Testing High'I'lW Memori~ ' 
E «trOllies 
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Dr. C. Lester Hogan. a member of 
Fairchild's Board of Directors, has been 
chosen one of eleven Great Innovators 
of the last 50 years by ELECTRONICS 
magazine. In an April comm emorative 
issue marking the fiftieth anniversary 
of the publication. ElECTRONICS 
honored a group of electronics 
pioneers including V1admir Kosma 
Zworykin, inventor of television and 
Jay Forrester. designer of one of the 
first high'speed digital computers. 
Also selected was retired Stanford 
University professor Frederick Terman. 
co·winner of the Nobel prize for physics 
and a catalyst for much of the Bay 
Area's development as a center for 
electronic innovation. 

Dr. Hogan was cited for his work in 
microwave technology. and for his 
many contributions to development of 
the electronics industry. The text is 
reprinted here- , along with some photos 
from Fairchild's archives. 

C. LESTER HOGAN 
Because C. Lester Hogan has played 
such an outstanding m anagerial role, 
most notably in leadership positions 
at Motorola, Fairchild, and the Institute 
of Electrical and Electronics Engineers, 
his role in research is sometimes over· 
looked. But in 1950 at Bell Laboratories 
in Murray Hill, N.J., Hogan built the first 
microwave gyrator, isolator. and cir· 
culator on a single circuiL passive non· 
reciprocal elements without which 
microwave communications would be 
impossible. 

A graduate of Montana State Univer· 
sity in 1942 with a bachelor's degree 
in chemical engineering, he served as 
a Naval Officer in World War II prior 
to earning master's and doctorate 
degrees in physics from Lehigh Univer· 
sity. In August 1950 he became a 
member of Bell Laboratories' technical 
staff where " a guy set out to develop 
something and did so in a very short 
period of time:' he states. 

Working in the Physical Research 
department. Hogan came across an 
article written by B.D.H. Tellegen, a 
member of the Dutch Philips organi· 
zation. who developed a four·pole 
network. or gyrator. that was in effect 
a one-way transmission system. Hogan 
set out to build some similar devices 
and found that the physical phenom· 
enon on which Tellegen's work was 
based was known in optics as Faraday's 
rotation of planar polarization. 

At this point. Hogan sought the help 
of Bell Labs' William Shockley, who 
immediately began writing equations 
that showed him he needed materials 
with a large rotation of optical fre· 
quencies. "Magnetic materials will do 
it." said Hogan. seeking aid from Bell's 
chemistry department in developing a 
very weak magnetic material with low 
dielectric loss. 

" By Nov. I. all the pieces fit together," 
he recalls. 'They thought I was a genius," 
he adds, "but I had just put together 
everything that existed." 

Hogan kneoN the circuit elements were 
very JX)Weffu1 tools that would be used 
in microwave systems: 'Tcx:tay, there's oct. 
a single microwave system that doesn't 
use these devices. In fact. there are 200 
on Intelsat 5:' 

Nearly three years later, Hogan accepted 
the position of associate professor of 

applied physics at Harvard University, 
where he extended the knowledge of 
ferrites. He remained unti l June 1958, 
when he joined Motorola Inc. to run 
its Semiconductor Products division in 
Phoenix, A riz.. which had had sales of 
about $3 million and a sim ilar net loss 
that year. By the end of 1959, the 
division had sales of $10 million and 
was profitable. "That took me longer 
than three months. so I must have been 
getting older and slower," jokes Hogan. 

In 1968, the year Hogan left Motorola 
to become the president and chief 
executive officer of Fairchild Camera 
and Instrument Corp. in Mountain View. 
Calif" Motorola posted a profit of about 
$25 million on sales of about $200 mil, 
lion. Largely responsible for that grov.th 
was a gamble Hogan took on epitaxial 
processing. "Using Bell designs, we 
made the first commercially available 
epi devices. mesa transistors. They 
were much better that non·epi devices," 
Hogan says. "and sales skyrocketed." 

Today, the 60-year·old Hogan is the 
technical advisor to the president of 
Fairchlld Camera and Instrument Corp .. 
as well as executive vice president of 
the Institute ofEJectricaland Electronics 
Engineers. He also serves as member 
of the board of directors of about half 
a dozen corporations and on the scien· 
tific and educational advisory commit· 
tees of several universities. 

Despite his active schedule, Hogan 
has time to renect on his experiences. 
" It was very exciting and thrill ing. None 
of us visualized the impact we would 
have on the electronics industry. but 
we knew it was going to be great" How· 
ever, he continues. " it wasn't the 
golden age of electronics. That still 
lies ahead of us:' 

'"When I went to Bell Labs in 1950," 
Hogan recalls, " 1Bf.fs 701 was the first 
commercially available computer. Even 
the simplest of today's m icroprocessors 
will outperform that system. Today. the 
future is overwhelming. My mind is bog. 
gled by the potential of VLSI. It is the 
greatest revolution and it will allow us 
to do things that were totally impractical 
before. For years, rYe been talking 
about the pervasiveness of electronics. 
Finally, it is coming:' he states. "A 
cost barrier had to be broken, and it was 
done with LSI and the microprocessor." 

• Reprinted from the 50th anniversary specilll 
commemClf"lltiYe 15-We d ELECTRONICS, 
April 17, 1980. Copyright Mcijraw-Hill.lnc. 
All rights reserved. 
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LTZE 
HERNDON 
TAKE TOP 

AWARDS 
AT FIRST 

KEY TECH-
NOLOGISTS 
SEMINAR. 

"The heartbeat of an industry is its 
technology. I have seen that the heart· 
beat of Fairchild is still sound and ... 
there exists at Fairchild the base to 
build a stronger future:' 

The people who provide Fairchild's 
mental muscle-more than 160 Key 
Technologists-heard this diagnosis 
from President Tom Roberts at the first 
Technical Achievement Awards Ban
quet on March 27. The awards presen
tation was held in conjunction with the 
Sherman Mills Fairchild Memorial Tech· 
nical Seminar in Palo Alto, Calif. Both 
events are associated with the one-year
old Key Technologist Program. 

Thirty-five of Fairchild'stopengineers 
won Technical Achievement Awards 
and shared more than $100,000 in cash 
prizes (see list). The prestigious 
Founders' Award, given for overall tech· 

4 

nical excellence, went to Bipolar LSI 
employees Bill Hemdon. Design Engi· 
neering Manager. and Doug Peltzer. 
Technical Director. They were honored 
for the development and applications of 
lsoplanar. a proprietary bipolar technol· 
ogythat has made Fairchild's RAMs 
and PROMs leaders in the bipolar 
market.. 

Dr. Tom Longo. Chief Technical 
Officer and master of ceremonies at 
the banquet. presented each award. 
and also announced the promotion of 
five people to Scientist.. This senior 
job grade is one of two developed by 
Fairchild's Techical Development Com· 
mittee for key technologists who wish 
to remain in engineering or research 
while advancing in compensation and 
status. Rudy Dyck. from CCO Imaging, 

, 
, 

I , 
P'reSIdtnt s ...... 0!II'd 
~-..." 
in these SIX photos. 
IUIeft. John Chu 

"""Milmw.. u.-

""""" 

and Ramesh Varshney, from MOs/ceo. 
were named Scientists. along with Bob 
Berry, Bill Herndon and Bill Owens. 
all from the Bipolar LSI Division. 

The two-day seminar featured 21 
papers on the company's most recent 
advances in processing, circuits and 
systems technologies. and guest speak· 
ers from Stanford University and 1&'1 
Corporation. 

TECHNICAL 
ACmEVEMEJ'IIT 
AWARDS 

S hennan M.ills Fairchild Founders 
A ward 
Cash prize of up to $20,000 awarded for 
achieving technical excellence. 
Bill Hemdon, Design Engineering 
Manager, Bipolar LSI Division 
Doug Peltzer, Technical Director, 
Bipolar LSI Division 



Founder's 
Award winners 
Doug Peltzer. 
left. and Bill 
Herndon. 
6ipolarLSI 
D~_ 

Bill Ow-ens. left 
Bipolar lSI 
Divi~and 

John Muschlnske. 
"","oc"" 
Technology / 

.. .., J ROO 

President's Award 

Dave Mluwell. 
"","oc"" 
Technology . 
ROO 

Cash prize of up to $1 0.000 awarded for 
an outstanding technical achievement. 
Andy Adamian. Design Engineering 
Manager. Unear Division 
John Chu. Product Engineering 
Manager. Unear Division 
Ludwig Arndt. Design Engineering 
Manager. Bipolar LSI Division 
Bill Owens. Manager-Design and 
Test. Bipolar LSI Division 
John Muschinske. Senior Member of 
Research Staff. Advanced 
Technology/ R&D 
Dave Maxwell. Manager-VLSI 
Development Une. Advanced 
Technology/ R&D 
David Wen. Senior Member of Research 
Staff. AdvancedTechnology/ CCD 

• 
Front. David Wen 

I.i lind Don Baylis. 
- - CCD: back, 

: Douglas Debs 
_ IIndMohiln 

......... 

Yegllllshilnkaran. 
CCD 

I.dt to right. 
Eugene Conley. 
SkipCMse. 
Harold Short. 
Ad~ocod 

Technology/ 
ROO 

Don BayUs. Process Engineering 
Manager. Advanced Technology/ CCD 
Douglas Debs. Proouct Engineer. 
Advanced T echnology/ CCD 
Visuamohan Yegnashankaran. Senior 
Design Engineer, Advanced 
Technology/ CCD 
Eugene Conley. Engineering Manager. 
Advanced Technology/ R&D 
Harold Short. Mask fv\aking Engineer. 
Advanced Technology/ R&D 
Harold Chase. Mask fv\aking Engineer. 
Advanced Technology/ R&D 

Technical Achievement Awards 
Cash prize of up to $500 awarded for a 
notable technical achievement. 
Keith Riordan. Product Engineering 
Manager. Discrete Prooucts Division 
Andy Adamian. Design Engineering 
Manager, Unear Division 

Jim Holt. Consumer Design Manager. 
Unear Division 
John Conover. Staff Engineer. Linear 
Division 
Phil Burlison. Product Marketing 
fv\anager. Xincom Division 
Ed Chang. Engineering Hardware 
Manager. GP·LSI Division 
Brad Seward. Staff Design Engineer. 
GP·LSI Division 
Allan Futterman. Department Manager. 
GP·LSI Division 
Bert Graeve. Engineering Manager. 
GP·LSI Division 
Anthony Taylor. Engineering 
Applications Manager. GP·LSI Division 
Joe Fincutter. Supervisor Engineer
Masking. Bipolar LSI Division 
Dave Pilling. Senior Staff Engineer, 
Bipolar LSI Division 
Steve Radigan. Supervising Engineer. 
Bipolar LSI Division 
Howard Murphy. Senior Member of 
Research Staff. Advanced 
Technology/ CCD 
Don Baylis. Process Engineering 
Manager. Advanced Technology/CCD 
Uoyd Walsh. Senior Staff Process 
Engineer. MaS Products Group 
Reda Razouk. Member of Research 
Staff. Advanced Technology/ R&D 
C. L Chen. Process Staff Engineer. 
MaS Products Group 
Kalyanasondaram Venkateswaran. 
Design Engineer Manager, MaS 
Products Group 
John Seto. Process Development 
Engineering Manager. MOS Products 
Group 
Kamal Aggarwal. Product Manager. 
MaS Products Group 
Tony Bell. Microprocessor Design 
Manager. MaS Products Group 
Jim Gordon. Product Engineering 
Supervisor. MaS Prooucts Group 
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"Any company that wants top
notch college hires:' says Rocky 

Francis. "is going to have to get 
out there and track them down. You won't 
find young engi neers knocking at your 
door or answering a classified ad. If 
they've got talent, they don't have to look. 
They' re pursued." 

Rocky, who has been Fairchild's 
Manager of College Relations for two 
years. believes there's no way a high
technology company can stay alive in 
loday's marketplace without college 
recruiting. It's not an option, he says. It's 
a matter of survival. 

Rocky 
Fl<locis. ... ""'" 
with Robert 
Wealhel'llil. 
MIT s Director 
01 Career 
Planning lind 

I PlacemenL 

"We need talent and we need future 
managers. And so do OUT competitors 
Sinc:e at least 95 percent of graduating' 
eng meers are recruited on campus. that 
means we have to travel. we have to sell. 
and we have to think about what we can 
offer people in terms of a career:' 

As of April I, 330 new employees 
had come to Fairchild through the 
college recruiting program (begun in 
March of ' 78). By the end of the year. 
the figure should approach 450. 

In order to find the best and the 
brightest. Rocky, the three professional 
recruiters in College Relations, and a 
number of Fairchild employees who 

serve as technical recruiters visit nearty 
80 campuses a year. If the goal is 300 
new hires, as it was for the ·79-'80 
school year, they will have to interview 
well over 2,000 students to meet it. (Top 
students often get a dozen offers 
apiece.) Almost all of the interviews 
will be in technical areas-engineering. 
chemistry. computer science-since 
that's where the demand is. 

For College Relations. a new year 
begins each summer when the staff 
gets together with representatives of the 
major operating groups to find out hO'N 
many college hires they need-and in 
what disciplines. 

Old S chool T ies 
Then they start recruiting recruiters. 

··Nobody can sell an engineering job at 
Fairchild better than an engineer
someone who can tell a college senior 
in detail about what she or he may 
expect to find on the job:· Rocky says. 
··So we look for technical people with 
expertise in each product area. We also 
look for recent alumni who want to go 
back to their alma maters-they·revery 
effective at selling the company:' 

At training seminars, recruiters learn 
the do's and don'ts of interviewing, the 
best ways to present Fairchild. and 
subUe cues that help them 'read' 
students. 



The College Relations Staff gets 
additional help from Industrial Relations 
managers at Fairchild facilities around 
the country, Besides handling full inter· 
viewing schedules. these IR managers 
"advance" the campus visits much in 
the manner 0( a political campaign. 
They organize special events-such as 
a cocktail party for the students or a 
luncheon for key professors-and make 
important arrangements including get· 
ting a good day for the interviews (not 
a Friday or the day before a vacation) 
and a favorable location. 

Strategy Counts 
Working most effectively with each 

school is a very individual thing, Rocky 
points out. "We obviously try to use 
whatever advantages we have. Fairchild 
employees, particularly Ph.D,s, can be 
very helpful in attracting quality recruits 
from their alma maters. When you're 

Joe Ferro. 
Naocy 

l' McAuliffe 
lind Chuck 
Schmitz 
~".~ 

ln~ 
• $CheduJes 

~."..... at DlJ irl -putting together a recruiting strategy. 
you can't afford to overlook any link." 

On campus. the 3().minute interview 
schedule is adhered to religiously. 
"Actually, you only have about 23 min
utes with the student" says Rocky. 
" since you need a couple of minutes 
at the beginning to re·familiarize your
self with the resume and at least five 
minutes at the end to jot down notes 

for the evaluation you'lI write later. In 
that short time. I have to find out who 
that student is and what his or her inter· 
ests are, t also have to sell them on 
Fairchild. the technology we offer, and 
our career paths, It's all VERY compact" 

Serious candidates are later invited 
to visit Fairchild facilities in California or 
on the East Coast. During their on-site 
visits,they]1 interview in several func· 
tional areas. "By this time." says Rocky, 
"they've already chosen among the 
Semiconductor, Test Systems and 
Technology groups, so we become 
more specific about their preferences. 
At the end of the day for a semiconduc· 
tor visitor, for example. we ask what 
area interested them most-MOS or 
bipolar, design vs. process, etc. 

"We also try to find out what other 
companies are in the running. since we 
want to counter with relevant strengths 

Doug 
Beaubien, 
Bipolar LSI 
DMsion, 

,""'" in (It !he 
University 01 
Washingtoo --, 
<:enter. 

in our organization. And when we say 
good·bye. we don't leave it there. We 
follow up from this office. making sure 
they have no unanswered questions as 
they're deliberating about which offer 
to take." 

Experience By Co-op 
Fairchild is now laying the ground· 

work for that senior year decision by 
recruiting some students as early as 
their sophomore year. The vehicle is a 
cooperative education program with 
four of the nation's top schools: MIT. 
Rochester Institute of Technology. the 

Doug 
listens 
tothe 
c(lreer 
objectives 
daUW 
student. 

University of California at Berkeley, 
and Cal Poly at San Luis Obispo. This 
summer aboull5 co-op students will 
be assigned to Fairchild plants in the 
San Francisco Bay Area. South Port· 
land. f.\aine. or Wappingers Falls, NY . 
earning college credit for lheir work 
experience, 

"They will be given substantial 
technical projects," says Rocky. "ones 
lhal you'd normally hire experienced 
people to do." The idea behind the 
co-op syslem, of course. is that the 
students in the program will come to 
work for Fairchild when they graduate 
-though they are under no obligation 
todo so. 
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Three Career Track 

~
thOUgh hiring is the focus of 

College Relations. that s not 
where attention to the new 

grads ends. He or she is followed for 
three to five years in a program called 
Career Track. Each group of new 
hires gets together for a meeting about 
three months after they're employed. 
According to Rocky, "We may have a 
panel discussion about corpornte adjust
ment. tell them about a new Fairchild 
product. or talk about career paths:' 
After that the group meets once a year 
or as needed. 

Starting this spring. College Relations 
staffers began meeting with "Phase II" 
Career Trackers-those who have been 
with the company a year or more-to 
find out how their experience with the 
company jibes with their expectations. 
"What we want to learn:' says Senior 
Recruiter Nancy O'NeilL who heads both 
the Career Track and co-op education 
programs. "is whether or not they are 
where they intended to be when they 
came here two years ago_If not what 
can we do to help? Career counseling is 
going to become an increasingly impor
tant function for our department-and 
we will be involving a number of key 
people in the company in it:-

6 

"Results from our program improve 
everyyear:- Rocky says. "We've really 
prepped people on how to interview. 
Our advertising is good. We've culti
vated relationships with professors and 
donated equipment to universities. 
Word's gotten around that our salary 
offers are very competitive, that our 
relocation package is unsurpassed. 
We're also earning the reputation for 
paying a lot or personal attention to 
recruits. And. we don't pay attention 
just until they're hired. We do a lot 
afterwards, too. All that counts. If s 
what keeps those acceptance letters 
coming in_" 

I 
Tim Reifsteck 

Tim Reifsteck might be considered 
a classic case. An ace electrical engi
neering student at Southem Methodist 
University in Dallas. he was hotly pur
sued last year by a number of compa 
nies-he probably lost count by just 
how many around mid-February, "I 
started going to campus interviews in 
the fall." he says. "so I could get the 
hang ofil 8y the time I got to Fairchild. 
I'd probably talked to 15 recruiters:' 

At the end of February. Tim started 
traveting-"every weekend fora month 
and a half' -to the companies that 
were senousty interested. He was courted 
by firms in Dallas. Houston, San Antonio. 
Loveland. Colo .. Sl Louis, Los Angeles. 
Philadelphia. and of course. Mountain 
View. " I could have gone more places:' 
says Tim. " but I did have togo to classes 
and take a few tests:' 

He signed up to talk to Fairchild 
"because it was a semiconductor firm. 
and it had a good reputation: In the 
interview. Rocky Francis. a fellow Texan. 
immediately put Tim at ease. '"He talked 
about the people at the company. the 
atmosphere. where I might fit in. It was 
relaxing. and I was impressed." 

Tim visited Fairchild in April. and 
received an offer several weeks after 
his return to Dallas_ " I got my choices 
of companies down to three. then to 
two. Then r agonized. I think what reatly 
helped me decide was that Fairchild is 
close to some of the finest graduate 
schools in the country." 

Since joining Fairchild's Research 
and Development Division last June as 
a Process Engineer. Tim says the thing 
that's impressed him the most is "the 
technical expertise that exists within the 
company and the willingness of other 
engineers to help you oul" 



Success Stories: 

Jaime Martorell 
Unlike nm. Jaime(HI·me) Martorell 

didn't spend a lot orume company· 
shopping. His was the case of being in 
the right place at the right time for a job 
that seemed to have been created just 
for him. 

He was finishing his MBA at the Uni
versity of Santa Clara two years ago 
when he saw a notice on campus that 
Fairchild was looking for a product mar
keting manager. He sent his resume to 
Rocky Francis and soon got a call back: 
" I don't think thafs the job you want" 
said Rocky. " but let me tell you about 
another opening:' 

The position was LSI Division Prod· 
uct Marketing Manager for southern 
and central Europe. He took the job. 
and five months later. was promoted to 
his current position as MOS Division 

, International Product Marketing Mana
ger. Jaime. who was born in Barcelona. 
Spain , lived in Zaire for eight years, 
worked in Belgium, and speaks three 
languages. He seemed to have the per· 
fect cosmopolitan qualifications. His 
education was on target, too: a French 

baccalaureate in physics and math, fol· 
lowed by a BSEE from the University of 
Santa Clara. and then the MBA. with an 
emphasis on international finance. 

··The job was what I was looking for 
-it allowed me to use my technical 
background while working in the inter· 
national marketplace. It's been quite a 
challenge from the beginning. I really 
like the pressure, the competitive nature 
of the industry. and the fact that the 
decisions you make determine the suc· 
cess of your long·range relationship 
with the customer. Yes. I"m ambitious. I 
have long·range goals. Fairchild gave 
mea great opportunity, and I"m taking 
advantage of il" 

JI 

De nice Denton 
Denice Denton isn·t a full·time Fair· 

child employee-yel But as an MIT 
co--op student starting her second sum· 
mer of work at Fairchild, she could well 
be headed in that direction. 

Denice is in the "&K electrical engi· 
neering sequence at MIT -a program 
which gives students a year of work 
experience (in two three·month periods 
and one six·month stint-all at the same 
company). combined with four years of 
coursework. At the end of rrve years. 
the student earns both bachelor's and 
master's degrees in engineering. 

Lots of companies want MIT co--op 
students: they have to compete for 
them just as hard as if they were recruit· 
ing graduates for regular jobs. The 
MITers can be choosy-many of them 
get 10 offers. Denice has 20 companies 
after her. "Being a woman in electrical 
engineering really helps:' she says 
candidly. 

How did she ever make up her mind? 
"Well, it was really Dr. Early who helped 
me decide:· (Dr, James Early, who 
manages Research and Development. 
helped recruit at MIT.) "He has such an 
outstanding reputation, and he told me 
how much he believed in co-op, that it 
really should be a significant educa· 
tional experience. He didn't want us 
to be bored in our summer jobs-
he wanted us to be challenged. And 
he wanted us to feel we'd made a 
contribution." 

Denice was not bored in her job last 
summer. She worked in the CCD design 
group in Palo Alto. starting out by writ· 
ing data sheets ("By the end of the sum· 
mer, MY data sheets were being handed 
out to customers!") and ending up 
analyzing problems on a new device 
" so the engineers could fix il That was 
greallt was research where I was on my 
own. and I loved it" 
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orgaaized. 
10 

"Fairchild has made a commitment 
to get out of the green eyeshade wor1d 
of production control. We are nowdic
tating what should happen to our inven
tories in the fab-the fab is not 
dictating to us." 

Bill Wield knows what he's talking 
about As Bipolar LSI Division Opera
tions f'o'\anager for Mountain View. Bill 
is helping Bipolar install a first for 



Fairchild-an automated fabrication 
area planning system. 

Before the end of the year, the 6i~r. 
Digital. Linear and CMOS Divisions will 
be using a new computerized system 
that will automate the complex task of 
planning and controlling wafer flow 
through each division's fabs. 

Busy line supervisors and sometimes 
harried production control people can 

cut tedious number crunching and 
scheduling tasks from days to minutes. 
And most importantly, the object is to 
meet the critical "tirst schedule date" 
for shipment to a customer. 
Task force 

Bill's work with the fab planning sys· 
tem actually goes back to 1978. when 
he was appointed to a task force charged 
with producing recommendations for 

automating inventory and planning 
control systems throughout the semi· 
conductor production process-from 
wafer fabrication through final test. 

Chairing the task force was Mike 
Klyzseiko. currently Hi Rei Operations 
Manager for the Unear Division. The 
third member was Peggi Jewett. now 
CMOS Division's Product Control Man· 
ager. "Our group was formed," Mike 
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explains. "at the suggestion of the Infor
mation Systems Planning (lSP) task 
force. This was a senior level manage· 
ment group appointed by George Wells 
to do a complete study of the informa· 
tion systems within Semiconductor 
Products. One of their recommenda· 
tions was the total production planning 
system. and we decided to take it in 
modules, beginning with wafer fab."· 

Step one was to gather 
representatives of inter· 
ested divisions together 
to develop a list of reo 
quirements. This nearly 
stopped the project 

Mike Klyszeiko before it got started. 
"We set up a committee of PC mana· 
gers from Bipolar, CMOS, Digital and 
Unear,"' Mike recalls, "but we couldn't 
agree on what we wanted, That had to 
happen first. before we could bring 
MIS in to develop a software program."' 

logjam broken 
To solve this problem. the group 

began interviewing outside firms that 
had developed computerize<:! produc· 
tion planning systems. "We came across 
a Bay Area firm called Consilium Asso
ciates,"' Mike says. "which was the only 
company we found that had actua[1y 
developed a program for semiconduc· 
tor manufacturing. 

'"Their system solved all of the con· 
f1icts we had. and went a lot farther into 
operations management than we'd 
thought possible. We brought them in. 
gota group from M[S headed by Don 
Zeigler assigned to our project and we 
were on the way." 

Peggi Jewett comments on the prob
lems the planning group had in reach· 
ing an agreement on system essentials. 
''We all had different needs. Some divi· 
sions have 25 different processes used 
on their wafers. and make several hun· 
dred products. Others have a few pro
cesses and a few dozen products. Each 
process must be treated as though it is 
a separate fab, but yet the same pieces 
of equipment must be used for all the 
processes. 

"Add to that the different cycle times 
(total fab time) for products of various 
complexities, throw in some customer 
priorities. and you can see that irs hard 
en<)U~lh to come up with a system that 
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Pegg! Jewett 
and Jim Corison. 
CMOS FIlctOl)' 
PIIInning Super. 

, ..... ~' visor. check fob 
production datil 
on their division' s 
newty-insllllled 
lemlinaJ. 

will work in one division, let alone 
several." 

Discouragement gave way to "a ha" 
when they saw the Consilium system. 
Structured in two parts. the system 
stressed planning at the process level 
and total scheduling capability at the 
product level. It provided a way to accu· 
rately forecast the completion time of 
wafer lots moving through fabrication. 
which can greatly improve hitting ship
ping target dates. 

The right 5000 
"If you schedule 5000 wafers out in 

one period."' Mike says. "you might get 
5000 wafers out. But if they're not the 
5000 you've committed to a customer. 
and if he gets half his shipment two 
weeks early and half two weeks late. it 
doesn't make us look very organized." 

Organizing and tracking workflow is 
the key to the new fab planning pro
gram, which consists of an activity plan· 
ner and a dispatch system. Issued by 
the system once a week, the activity 
planner provides an overview of all work 
going on in one fab area, It summarizes 
how long wafers will take to go through 
each fab process, and forecasts poten· 
tial bottlenecks. 

When production control sends a 
new schedule to a fab 
supervisor, the 

activity planner makes sure new lots 
entering the fab are ''Work in Process 
(WIP) and capacity feasible" -that is. 
the fab can absorb the new work sched. 
uled. given its present load and available 
equipmenL 
, The dispatch system, which is beilg 
Jntroduced after each division begins 
using the activity planner. takes the lot 
scheduling a practical step further, 
Once a workable schedule has been 
determined. the dispatch sy>lem ""9ls 
a priority to all lots in the fab. based on I 
their" due-ouf' date. At the beginning 
of every shift. supervisors will get repo.-ts 
telling them what has to happen 00 

their shifts to keep on schedule. 
"Clearly one of the biggest benefIts 

will be to improve our customer seMce. ~ 
Mike says. "This system enables us to 
take an organized approach to planning 
overtime. rearranging lot priorities and 
aVOiding bottlenecks. No fab has been 
able to do this successfully before. 
because of the tremendous volume 
of data." 

Te nninal trauma 
To be valid each day, of course, pro

duction control staffers and fab super· 
visors must feed production data into 
terminals in their areas. For someone 



unfamiliar with this task, it can be a 
little unnerving. Tina Smiderle is User 
Coordinator for the fab planning pr~ 
gram, and training is among her 
responsibilities. 

" People are always a little afraid of a 
computer tenninal at first:' she says. 
'They're afraid to touch it. afraid the 
whole Fairchild computer 
system will crash 
if they make a 
mistake. 

This system is very 'user simple: so we 
encourage people to bang away at the 
keys and make mistakes galore until 
they get used to il" 

"People aren't aware that the compu· 
ter segments different programs," adds 
Don Zeigler, who headed the MIS soft, 
ware development group that adapted 

the Consilium package to 
Fairchild's 

needs, "If you're practicing writing an 
activity planning report, there is no pos' 
sibility that you could accidentally dam· 
age all the infonnation stored in our 
computer, If mistakes weren't accept· 
able, we would have been in a lot of 
trouble during this project.·' 

Tina and Don are now working with 
people who will actually use the plan' 
ning program in the various divisions. 
Once the four divisions now installing 
the program are "up" on the system, 
plans call for adding the divisions in the 
Components group, 

Starting up 
"Getting our hardware delivered and 

running has been-unexpectedly-the 
most difficult part of this whole thing," 
Tina comments, "However, everyone is 
very enthusiastic about getting the prO' 
gram into operation, and they accept 
some start·up problems as inevitable," 

"We've had support for this project 
from the beginning," Mike says, "because 
it was directed by the people who were 
going to use the system. In the past. if 
someone who was not in operations 
suggested a planning system, the 
response would be' every division 
operates differently, every fab is dif· 
ferent. and besides, you don't under, 
stand my job anyway: And the idea 
would fade away, 

"This time, since operating people 
developed the idea, other operating 
people would say 'Well, if you guys 
think its that good, we'Ulisten.' That 
confidence helped, as did the tremen· 
dous effort from our development com· 
mittee and the MIS task force assigned 
to us. The result of this cooperation is a 
system that's on schedule and within 
budget." 



WATCHING 
OUT FOR 
NUMBER 

·'Lately. it has become popular to criticize the electronics 
industry-semiconductor companies in particular-as 
unsafe by comparison to other industries. Our statistics 
show that is not true. Of course, every company may not 
have as complete a program as we have at Fairchild. We spent half a million 
dollars last year on safety equipment and training in the United States alone, and 
that does not include such things as safety·related equipment installed in new 
buildings and equipment added in plants outside the U.S. 

Fairchild is a professional company. We understand the hazards we have,and 
take every possible step to control them. If pe0-

ple believe their work area isn't safe. they should ~OU' 
contact the Safety Department The company 
will do everything possible to solve the problem:' • 

You wouldn't ignore a match sm oldering in your kitchen wastebasket or use 
fumiture finish stripper without wearing protective gloves. Using the same 
common sense at work can help keep you off the injured list. Ken Rohner. 
Fairchild's Director of Safety and Labor Relations. talks about the company's 
safety responsibilities - and yours. 

HORIZONS: Ken, can you describe 
the Fairchild Safety Department? 
KEN: Our Safety Department was 
one of the first established in the semi· 
conductor industry. Many of the training 

programs and equipment designs 
being used by semiconductor compa' 
nies in the Bay A rea are modeled after 
the ones developed here. Our Safety 
Department people have over 75 years 
of combined occupational safety related 
experience. For instance. Bernie Yurash. 
our industrial hygienist and toxicologist. 
has spent 19 years in the semiconduc· 
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tor industry. I know of no one more 
qualified in semiconductor related 
chemical safety than Bernie. Members 
of the Safety Department are specialists 
in their field. - ...., 

What Is Fairchild doing to p ... otect 
the employees' health and safety? 

It's the responsibility of the Safety 
Department to assure a safe working 
environment and we take that responsi· 
bilityvery seriously. Through our ongo· 
ing programs of monitoring. inspection. 
engineering design and training. the 
Safety Department looks for ways to 

improve safety and health on the job. 
Any workday you can find a member of 
the Safety Department training. rede
signing equipment, writing a new policy 

or procedure, c"'~:;;~::~',,;. 

o r investigating an employee complaint 
This all adds up to a program in which 
we don't have to guess if our employees 
are safe. 

How do we control hazardous 
chemicals in the work area? 

In fabrication areas. where most 
chemicals are used. exhaust ventilation 



is provided to remove hazardous vapors 
and fumes from the work station. The 
process is quite simple. Our handling 
systems bring in 100% outside air into 
the fabrication area. Exhaust hoods are 
then balanced at each work station to 
draw contaminants out of the work 
area. Before this air is released into the 
environment, scrubbers wash the air. 
removing contaminated particles. 

How do you know if the exhaust 
systems are doing their job? 

Depending on the chemical process. 
various kinds of monitoring equipment 
are used to measure the air now in the 
plenum and room air environment 
Also. if employees detect a strange 
odor or feel uneasy about their work 
area. they can contact the Safety Depart· 
ment A member of the Safety Depart· 
ment will respond and perform an 
evaluation of the work area. 

Federal and stateregulatoryagencies 
establish threshold limit values. (TLV) 
which represent legal limits on the con· 
centration of a chemical in air. Our 
department uses instrumentation to 
monitor for compliance with these 
standards. In fact it is a common 
practice of our department to estab-
lish standards more restrictive than the 
federal and state requirements. 

What does Fairchild do to minimize 
injuries or illness from work1ng with 
chemicals? 

There are four components involved 
in our preventive chemical safety prO' 

gram-personnel protection. exhaust 
systems ventilation. safety training and 
environmental monitoring. Also. medi· 
cal evaluations are conducted by the 
Medical Department in certain work 
areas. 

What part does training play in the 
Fairchild program? 

I believe it is one of the most impor' 
tant ingredients in any safety program. 
Last year 7500 Fairchild production 
employees in the United Slates partici· 
pated in safety training programs. All 
new employees who will be working with 
hazardous materials receive safety 
training. Our accident experience has 
shown us there is a direct correlation 
between the reduction in accidents and 
safety training. 

What can people do to reduce risk 
on their own? 

People can obviously hetp themselves 
by applying what they leam in our safety 
training classes. Good ordinary com
mon sense also helps people avoid 
getting injured. You wouldn't let a child 
play with a bottle of caustic drainopener, 
or be careless when using an electric 
saw at home. In the same way. using 
your head at work can help keep the 
rest of your bcx:Iy from getting hurt. 
Wearing the proper protective clothing 
and handling chemicals carefully are 
things we should do. but sometimes we 
don't When we don't we increase the 
chances we'lI be injured. 

It was reported in a newspaper 
that Fairchild was fined 81500 for 
using carcinogens. 

This is absolutely untrue! Fairchild 
has never paid a fine for using carcino· 
genic chemicals. Fairchild does not use 
any known carcinogens in its produc
tion processes. The newspaper report 
invotved two one-ounce bottles over ten 

years old. found in one of our research 
laboratories. They were removed 
immediately and no fine was paid by 
Fairchild. 

What role do the divisional 
Safety Committees play in this 
cooperative effort? 

Safety committees are active in each 

division at every Fairchild plant in the 
United States. and their role is critical. 
The committees are made up of volun· 
teers from manufacturing. facilities. 
industrial relations. and division man· 
agemenL They are responsible for plant 
inspections and training. They operate 
on a participatory management struc· 
ture to solve safety problems. 

Well over half of our training is done 
at the request of safety committees. 
They may have recognized a specific 
need. or noticed a jump in a particular 
type of accident They help us spot 
trends in recurring kinds of accidents 
and problem locations. Without them. 
we'd just be responding to individual 
accidents or complaints. Each Fairchild 
employee should know the safety com· 
mittee member in his or her work area. 
Report hazards or emergencies to them 
immediately! 

Isn't maintaining safe working con
ditions up to the safety colTllTlittees? 

No. it's up to each employee. The 
company can do a big part ofthejob
through installing the equipment rYe 
mentioned. providing the training. and 
organizing the safety committees. But 
none of those things will keep an 
employee safe if he or she doesn't 
take some of the responsibility. 

How does the electronics industry 
compare to other industries in 
t erms of safety? 

Figures compiled by Cal-OSHA 
(the Califomia compliance branch of 

the Occupational Safety and Health 
Administration) show that for 1978 
Fairchild's accident rate per 100 
employees was 4.7 for the year, vs. 
9.1 for all semiconductor device manu' 
facturers (which is how Fairchild is 
classified). 14.2 for all manufacturers 
in the state. and 10.6 for all Califomia 
industry. 

15 



---
---

A SAFElYWATCHERS GUIDE 

HAROLD 
DIDN'T FEEL 
THE NEED 
FOR 
PROTECTIVE 

GLOVES. 

NOWHECAN'T 
FEEL ANYTHING. 

What precautions should I take to 
avoid getting burned. or injured by very 
cold equipment? 

New employees who will work with 
very hot or cold substances and equip
ment get special training in protecting 
themselves. These people usually start 
out cautious. but sometimes get care
less as they become accustomed to 
working in the hazardous environment. 
It's extremely important to be safety
conscious all the time. 

Keep your training in mind when 

16 

WHEN YOU'RE HOT, 
YOU'RE HURT. 

working around soldering equipment. 
diffusion furnaces, baking furnaces. 
silicon crystal growers and other equip
ment that can cause serious bums. 
Always use the protective clothing that's 
provided for working around heal 

Padded gloves and extra caution are 
your best protection against substances 
like liquid nitrogen that must be kept 
well below the freezing point of water. 
Condensation on pipes and tanks wam 
you that they are dangerously cold
some cold enough to freeze skin in just 
a few seconds. 



DANGERoaS~NS 
IN THE OFFICE. 

But [don't work in a manufacturing 
area-J work in an office. What hazards 
shoukl I look out for there? 

If you remember every time you've 
almost tripped. burned your fingers or 
banged your head, you know that offices 
can be dangerous places-especially 
because people usually consider them 
safe. Spilled coffee and things on the 
floor, such as pencils and paper clips. 
are common causes of falls in the office. 
Many people also trip on extension 
cords. telephone lines and computer 
cables stretched across walkways. 

The unassuming file cabinet can be 
particularly hazardous. People orten trip 
on open drawers. or they open several 
drawers at once. causing the whole 
cabinet to tip over. If your desk is next 
to a file cabinet look out for books and 
other heavy items stacked on it. Some
one slams the door, or there is a small 
earthquake, and you wind up with every· 
thing on your head. 

Coffee makers put out a lot of heat 
and can cause painful bums. They are 
also a serious fire hazard when left on 
after working hours. 

DON'T PUT SAFETY 
LAST ON THE LIST. 

DDDI±l 
If I see something that I think is a safety 
hazard. who should I tell? 

Every division at Fairchild hasa safety 
committee-a group of volunteers who 

IN CASE OF EMERGENCY 

l in locations with red emergency 
hallway phones. pick one up. It will 

ring directly through to Security, In 
locations without red phones. call the 
emergency Security number listed in 
the front of your phone book. 

2 When a guard answers, you must 
stay on the line until you have 

given the following information: your 
name. the location of the emergency. 
what the situation is. what is being 
done. Don't just blurt out "there's been 
an accident here:' panic, and hang up. 

3 While you are making the call. 
ask someone else to notify mem o 

bers of the First Aid and Safety teams 
in your area. They are trained to use 
the emergency equipment that may be 
needed. 

work with management and the profes· 
sional. medical and safety staffs to solve 
day·to-day problems. Ask your Industrial 
Relations Manager who is on your com· 
mittee. and talk toone of them. Theycan 
convince management to go directly to 
people who have authority to change 
hazardous situations, 

or course, if the problem you see 
can cause immediate injury or damage. 
tell your supervisor or call Safety, But be 
sure to tell somebody. You' II be glad 
you reported a potential hazard instead 
of an accident 

HOW TO ENTER YOUR 
CAR IN mE DEMOUTION 
DERBY. 

$0 the safest place is the parking 
lot. right? 

If you think so, just drive through a 
Fairchild parking lot at shift change. 
Near·collisions happen all too frequently 
simply because drivers and pedestrians 
don't follow the same rules they do all 
the time on public streets. When you're 
the driver. keep your speed under 15 
mph. obey all stop signs and keep your 
eyes open for people and vehicles com· 
ing out from behind buildings and 
parka:! cars. 

When you're on fool be as careful 
as you would on a busy street comer. 
Give forklifts an especially wide berth. 
While forklift drivers have the same 
responsibilities as automobile drivers. 
they don't have nearly the same maneu· 
verability or braking power. The average 
forklift used at Fairchild weighs almost 
as much as two Cadillacs and is 
equipped with brakes on only two 
wheels. Watch out for them coming 
ou t of driveways and from behind 
buildings. 
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Contracting for a service? 
Planning to add new space? 
Stop! 
Don't pass go until you talk to 
our new risk and insurance 
manager. 



It seemed like a great idea for the 
annual customer Christmas party: 
hiring that new little catering outfit 
just down the street They promised 
gounnet food, classy service, and a 
price the local sales offICe could afford, 
And the party did go beautifully-until 
one of the caterer's helpers slipped on 
an ice cube, hit his head on the comer 
cia table, and wound up spending several 
months in the hospital. His employer, 
a business neophyte, hadn't)d bothered 
to get workers' compensation insur' 
ance, The injured man's family sued 
fairchild. 

for anyone working in San Diego, 
going to nearby Tijuana is about as 
routine as commuting across town. It 
doesn't seem like international travel. It 
certainly didn' t to the Fairchild salesman 
who made the trip probably 100 times 
in the last year. Then one Wednesday 
morning he was side-swiped just on the 
other side of the border. He had U.S. 
car insurance, but not Mexican cover
age, That oversight cost Fairchild a 
tidy bundle, and the salesman risked 
going to jail. 

Neither of the abcM! events actually 
happened. They are both might'have' 
been stories. "But either of them could 
have happened if someone hadn't been 

paying attention," says COrpQfate Risk 
and nsurance,o\'\anager Gary Goerz. "The 
possibility of such losses is very real:' 

As Gary sees it. the first step in cutting 
losses is making people more aware 
that there can be insurance risks in 
almost every aspect of our business, 
from hiring outside contractors to building 
a new plant " I want to raise employees' 
risk consciousness:' he says. 

Gary joined Fairchild last year as the 
company's first in-house insurance 
manager since 1975. The work had pre' 
viously been handled by ,o\'\arsh (, 
McClennan. a worIdwkle broker that 
manages insurance purchases and 
claim settlements for hundreds 0( 
corporations. 

Fairchild spends about $3 million 
a year just on property and casualty 
premiums. In addition, the company 
is self·insured in several areas. meaning 
that funds are set aside internally to 
cover potential losses. 

Seeing that the company buys 
enough insurance-that everything is 
covered that should be-is only half 
of Gary's responsibi lity. 'Tm just as 
concerned about preventing the loss 
in the first place:' he says. "Insurance 
is just what you're happy to have when 
everything else falls apart." 

In his preventive efforts. Gary works 
doselywith the Safety. Legal, Facilities, 
and Security Departments. When a 
new plant is under construction, for 
instance. he joins the Safety and facili· 
ties staffs in checking the blueprints at 
each stage for things such as proper 
exit and sprinkler head locations. 

Recently. Gary helped reduce 
Fairchild's risk in a very critical area
chemical transport. For a long time 
Fairchild has trucked chemicals 
from Mountain View to its other Bay 
Area plants. As a risk manager sees 
it, that process involves hazards that 
could be avoided. So Gary helped make 
several changes. Outside trucking 
firms with drivers experienced in 
moving chemicals are now being used. 
Wherever possible, chemicals are being 
delivered directly to the plants using 
them instead of being funneled through 
Mountain View. 

"Sure, it's cheaper to buy in quantity 

and have everything delivered to one 
location." Gary says, "but when you 
calculate the cost of a chemical spill 
on a freeway or bridge at rush hour. 
the risk just isn't worth it" 

One of the most serious losses 
Fairchild could sustain is the failure 
of its central computer. Without the 
computer, the company business the 
world over could come to halt Plants 
in the Far East wouldn't know how 
much product to tum oul Orders 
couldn't be processed, sales couldn't 
be recorded-and there wouldn't be 
any paychecks. So Gary is putting a 
program together to protect against 
problems that could be caused by 
such a business interruption. 

A power failure for the computer 
could be caused by something as 
dramatic as a 5.9·strength earthquake 
or as mundane as too many air con· 
ditioners going full blast on a sweltering 
July afternoon. As an example of good 
risk management. Fairchild now has 
protection against such a disaster: an 
auxiliary power supply. A diesel genera· 

tor has been installed near the com· 
puter facility in Mountan View and will 
automatically switch on within 20 
seconds of a power outage. The 
Security and MIS departments were 
responsible for getting this precautionary 
equipment installed. 

Risk consciousness is something 
that one has to cultivate. It takes in 
everything from reporting the broken 
step in the chern lab to calculating 
what a business interruption would 
cost in Wappingers Falls. And it's easy to 
overlook the obvious. Gary recalls a fire 
a few years ago that wiped outa mag· 
nificent home being built in Palm 
Springs by a famous entertainer. The 
loss amounted to $1 million. Someone 
had forgotten that a building under 
construction needs insurance. too. 

Any new endeavor, Gary points out. 
is sure to require some expert insur· 
ance consultation. "This applies to 
starting up a new plant. hiring outside 
contractors, leasing office space, buying 
a piece of equipment or launching a 
product line." 

Preventing losses is a complex busi
ness. But. as Gary says. "This depart· 
ment exists to answer your questions. 
to give you guidance. to keep you out 
of trouble. When in doubt, call." 

GlIry. right, "nd COI"pOI'die Services Manager 
RlJ$5 Cooley inspect" new generator which can 
prcMde backup power forthe company's central 
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19 



--I@OSEUPS 

LAKE TAHOE HOSTS 
S~ICONDUCTOR SALES 
kFORCE80" 
The Sem iconductor Products Group's 
sales team transformed themselves into 
"The Force of the 80's" as they invaded 
Lake Tahoe. Calif. in April (or the annual 
Domestic Sales Conference. Their mis
sion-to collaborate with the operating 
divisions on strategies, new targets and 
invincible products-was enthusias· 
tically accomplished. according to Ha l 
Mumma. Division Vice President
North American Sales. 

The week·long conference opened 
with the annua l Excalibur Awards Ban· 
quet The high ly-prized awards for Pro
fessionalism in Sales and Sales Support 
went to Paul Novak. Senior Sales 
Engineer in the Santa Clara. Calif. 
field office. and Naomi Pascale. OEfll 
Marketing ,..tanager for Bipolar RAMs. 
Each winner received a silver and gold 
sword imbedded in a block of polished 
Steuben crystal and a check for $1 .000. 

Fairchild executives who spoke at the 
conference included Tom Roberts. 
President. George Wells. Senior Vice 
President-Semiconductor Products 
Group. and Dr. Les Hogan. Fairchild 
Director. They described technological 
and organizational advances that will 

aoml Pascale and 
Paul Novak _~ this yeaor' $ 

proud recipient5 of the Excallb\.Jr 
"_rds. given by Semiconductor sales. 

Dick Noren. km 
Components Test System 

StIles Manager. presents an award 
to as &!lesl'nlln of the Year 

strengthen the company's position 
and enhance the effectiveness of the 
sales force. 

"OUf goals are to give you a better 
product-better in terms of both tech· 
nology and manufactured quality- to 
give you better support. and to make 
Fairchild more sensitive and m ore 
responsive to your customers:' Tom 
Roberts said. " In semiconductors. we 
intend to be one of the top rrve com· 
panies in the world. including the 
Japanese. within the next five years:' 

TEST SYSTEMS 'IEAM 80" 
GATHERS AT SCOTTSDALE 
In the spirit of the O lympiCS. Fairchild's 
Test Systems Group (FrSG) sales force 
rallied its concentration and competi· 
tive drive at 'Team 80:' this year's FTSG 
Sales and Customer Service Con· 
ference. Held March 29 through April I 
in Scottsdale. Ariz .. the conference 
combined traditional product sessions 
and sales reviews with unusual sports 
events- everything from tricycle races 
to a kayak race across a large lake. 

Ken Daub. Division Vice President
Sales and Service. said during opening 
remarks that the meeting's olympic 
theme is symbolic of the effort and 
team spirit that will be needed to 
strengthen Fairchild's leadership in 
the automatic test systems industry. 
Fairchild President Tom Roberts. who 
spoke at the closing night Decathalon 
Banquet also emphasized the challenges 
that lie ahead. 

"The goals before us are quite dear." 
he said. "We must begin by being 
solidly number one in the United States 
in all of our major business areas. 
And ... we must capitalize on that base 
as early as possible to build our position 
in Europe and in Asia. Within a five-year 
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period. I see no reason why Fairchild's 
automatic test business .. . should not 
be recognized as the leader throughout 
the world." 

Seventeen outstanding achievers 
received "Salesman of the Year" and 
other top awards at the conference. 
INTHENEWS ... 
Fairchild has entered into a cross· 
licensing agreement with Western Electric 
Company. under which Western Electric 
will manufacture Fairchild's FAST 
(Fairchild Advanced Schottky TIL) [()IN

powered Schottky integrated circuits 
for its internal use ... JIMMY LEE has 
joined the company as Executive Vice 
President of Fairchild and General f.\an· 
ager of the Test Systems Group.,. 
HORST SANDFORT has been named 
General Manager. Central Europe. of 
the Fairchild subsidiary in West Ger· 
many with responsibility for Semicon· 
ductor Products marketing in Central 
Europe .. . PAUL WINTERS has been 
appointed Fairchild's Patent Counsel .. . 
RICHARD VALENTE has been named 
Plant Manager at the Healdsburg. Ca" 
Semiconductor Products plant ... BOB 
BlAIR has been appointed Director. 
Industry Marketing for Sem iconductor 
Prcx:Iucts ~ marketing ... RANDY 
HUGHES has transferred to VLSI Devel· 
opment at the Central Research and 
Development Labs. PaloAtto ... JOE 
CONSOU has been named Manager. 
Corporate Accounting and Consolkiation. 

lighting the "0Iympic: 
torchH oflkially opened 
Test System's conference 
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WHATS INA NAME? 
Plenty, if the name is part of your com· 
pany's logo. With Fairchild'sacquisition 
by Schlumberger. the familiar double 
bar logo has undergone a change. This 
change is being incorporated into things 
from company stationery and business 
cards to building signs. 

Because the merger did noteliminate 
Fairchild Camera and Instrument Cor· 
poration as a legal entity. it is necessary 
for legal reasons to have the name of 
the company on stationery and certain 
forms. since these may be used to create 
commitments by the company. 

To meet this legal requirement. the 
name " Fairchild Camera and Instru· 
ment Corporation" will appear on com· 
pany letterhead. and on appropriate 
company forms including contracts. 
quotations, confirmations and bid 
forms. 

To insure consistency and compli· 
ance with company policy, Graphics 
Services in Mountain VIeW is preparing 
a sty1e guide which will describe proper 
use of the logo and company name on 
letterhead. business cards. forms, signs. 
exhibits and vehicles. Also covered will 
be regulations for advertisements and 
use of the name and logo in foreign 
locations. 

Previewed here are samples of the 
new logo and the new formats for 
general company letterhead and 
business cards. The entire guide will 
be distributed by Graphics Services 
in the near future. If you have specific 
questions in the meantime, call them 
on Ex. 2442, Mountain View. 

Manager Chuck Winick, left. 
con9~ulates joint SA T5 SlIlesmen 
oftheYearTom Md..llugh~n . Wallhllm.Mass .. 
lind HIIny Bowers. SlIm Clllra 

FAIRCHILO 

New Business card Standards: 
Title and department infonnation 
located on left side. under name. will 
consist of a maximum of 4 lines each. 
and a maximum of 23 characters in 
length. 
Division and address infonnation 
located on right side will consist of a 
maximum of 4 lines each. and a 
maximum of 23 characters in length. 

To be most effective. business cards 
should contain only the following 
information: 
Logo 
Name and title of individual 
Address and telephone number of 
individual 

FAIRCHILD 

.-~ 

-~---'-" ~OQ"'" 
" " 01" . ... 7 ... 

Cor"",.,. HM<I<j...,. .... *" EI~' $1_, 
_,.'" v ..... .c ...... "'" 1H(U7 
r~.,s «;2" ,51 
rwx 010 ''''·1ldO 

Size: 2 x 3~ inches (50 x 90 mm) 
Paper: 80 lb. white 
Colors: PMS 185 and Black 
Typeface: Helvetica 
Logotype I inch long 
Personal and corporate name 
8 pt. bold italic 
Title. division name and address 
elements 8/ 9 pt. medium italic 
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AVE FAIRCHILD 
SCHOLARSHIPS 
AWARDED 
Five outstanding young people will 
study engineering. psychology. marine 
biology and the humanities this fall 
with the help of Sherman Fairchild 
scholarships. 

This year' 5 winners, who were 
announced in April. are the children 
of Fairchild employees who work in 
Mountain View, Calif., Syosset. N.Y .. 
and South Portland. Maine. Each stu
dent wilJ receive $2.000 annually for 
up to four years offull·time study. 

Susan Aboussleman is the daughter 
of Joe Aboussleman, a Maintenance 
Mechanic in Mountain View. Susan 
plans to study English, Creative Writing 
and Art at the University of Santa Clara 
this fall. 

Eleanor Dehoney. daughter of Bob 
Dehoney. Consulting Engineer in 
Syosset. will attend Mount Holyoke 
College in Massachusetts. She has 
not yet chosen a major but enjoys and 
excels in liberal arts studies. 

The Bipolar LSI Division's new wafer 
fab at the South San Jose plant is full 
of ultra·modem equipment. like these 
tools for measuring the critical dimen· 
sions of mask pattems on wafers. Mary 
Aldrete. Trainer. Pat Lafferty. Manu· 
facturing Manager. and Gabriele Pagan. 
Work Leader (left to right) were among 
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Deborah Fowler. daughter of Bob 
Fowler. Tactical Marketing Manager 
for the Digital Division in South Port· 
land. plans a career as a f.\arine BiolO' 
gist She wilt attend the University of 
Rhode Island this fall. 

U liana Riga is the daughterof 
Georgia Riga. Manager-Central Analyti· 
cal Lab in the R [. D Division in Moun· 
tain View. She will major in psychology 
at the University of California at Berkeley. 
and plans a career in medicine. 

Julio Tapia is the son of Martha 
Gonzalez Tapia. Mask Making Specialist 
in the Mountain View Mask Shop. Julio 
is considering a major in engineering 
at Stanford University in California. 

The winners were selected by a 
committee of educators chosen by 
the Educational Testing Service. The 
committee bases its decisions on the 
candidates' scholastic achievement. 
high school activites, community involve
ment and scores on the College 
Entrance Examination Board's Schfr 
lastic Aptitude Test (SAT). Next year' s 
competition opens in September. 

the 125 employees at work in the new 
facility when it officially opened on 
April 17. By the end of the year. 500 
people will be producing RAM and 
PROM wafers there. 

<pATENTS 
Fairchild's technological leadership 
depends. to a great extent Ofl the 
creativity of its people. Inventors 
listed Ofl patents issued to Fairchild 
from February-April. I 9ao. appear 
below. 

Bipo lar LSI Division 
Steve Barton. Brian Sadler 
Television Reference Signal Digital 
Identification Circuit and Control 
Patent No.4 198651 

Robert Berry 
Memory Cell Structure Utilizing Can· 
ductive Buried Regions 
Patent No. 4198649 
Rajni Kant 
Headless Resistor 
Patent No. 4191964 

Warren Ong and Walford Ho 
Chip Select Power'Down Control 
Circuiuy 
Patent No. 4198698 

U n ear Division 
James R. Butler 
Input Stage Using Junction Fteld Effed 
Transistors for Biasing 
Patent No. 4194136 

John Conover. Larry Kendall 
Analog Multiplexer 
Patent NO.4 196358 
Systems Group 
Bruce R. Cairns. David B. Crockett 
Filler·in·plastic Ught·scattering Cover 
Patent No. 4191943 

James W. pfeiffer 
Technique for Applying Polarizer 
f."\aterial to Uquid·Crystal Displays 
Patent No. 4 193287 

Nicholas F. Talesfore 
Programmable Digital Clock 
Patent No. 254601 (Design ) 
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C('ECHrtICAL WRITlrtG AWARDS 
Fairchikl employees authoring technical articles fOf presentations or publication in appro

priate professional journals rect:ive cash awards as part of the Technical Writing Incentive 
Awards Program, To qualify, get approv.!ll of your idea from your supervisor. then submit the 
finalartkle to)'OUr DM~ General Manager. the Corporate Communications Department 
and the Patent Oepa~t fOf approval. 

Technical Writing Awards appt:aring below 'Nere given from February-April. 1980, 

Advanced Technology International Marketing 
Chuck Erikson. Milan Momirov Georg Dumsky 
"Using the 94 14 Data Encryption Set" "uA 78S40 Switching Regulator 
ELECTRONIC DESIGN (Arbeitsweise und Anwendung Mono· 
Milan Momirov lithischer Schaltregler)" 
"Implementation of the Data Encryp· ELEKTRONIKPRAXIS 
lion Standard (DES)" Josef Esch 
COMMER DESIGN "Motor Speed Controller (Moterreg ler) 
Bipolar lSI Division 
TomGoodman 
"F3QO Advanced Gate Array Offering 
Power/Delay Tradeoft's" 
ELECTR080 
Bill Herndon 
"The impact of Ane Une Uthography 
on Static Bipolar RAMs" 
University of California at Berkeley 
Devereux Rk:e 
"A Look Into the Bipolar·VlSI Future" 
PROGRESS 
Digital Division 
Bill Roehr 
'VMOS-A GiantStep Toward the Ideal" 
CANADIAN ELECTRONICS 
ENGINEERING 
Test Systems Group 
KentGoheen 
"A Working System for Simplifying 
Inventory Management" 
JOURNAL OF THE AMERICAN 
PRQOOCTION AND INVENTORY 
CONTROL 
Randy Hughes 
"Test Data as a Management Tool" 
ATE SEMINAR 

ELECKTRONIK INFORMATION 
Klaus Piotter 
" OMA F3854 (DMA·Zusatz fur Mikro
computer)" 
ELEKTRONIK·ANZEIGER 
"ECl Bit Slice (Superschnelle-Bit
Slice-Familie in EClTechnik)" 
ELECTRONIK 
Tony Pope 
"Designing with High Current Regu· 
lators" 
ELECTRONICS INDUSTRY 
Hans Tonn 
"CCD Image Sensor (Halbleiter' 
Bildensoren·Eine Neue Generation 
von CCD,Zeilen)" 
ELEKTRONIKPRAXIS 
Linea.- Division 
Chuck Alford 
"Speed Up, Simplify-IEEE-488 System 
Peripherallnterfaes with a Bipolar 
Talker/ Listener" 
ELECTRONIC DESIGN 
John Conover 
"Circuit ldea·Remote Control Appli' 
cations of the uA9706" 
RADIO ELECTRONICS MAGAZINE 
Evan Aurand 
"Codec-An Integrated Circuit in Tele
communications" 
IEEE Electron Devices Society. Santa 
Clara Valley Chapter 
MOS Products G.-oup 
Peter Alfke 
"Circuit Idea-Hara·Kin Circuit" 
PROGRESS 
Paul Chu 
"S-Bit Slice ECl Computer Component 
Family" 
COMPUTER DESIGN 

Paul Chu, Bruce Klingensmith 
"A High Performance Interruptible 
Microprogram Sequencer" 
ELECTRO 80 
Roy Kole 
"An Advanced Telecommunications 
Protocol Controller" 
PROGRESS 
"New LSI Protocol Control Chip Offers 
Extensive Capabilities" 
ELECTRONIC DESIGN 
Dennis Lunder 
"Microcomputer Education and 
Training for the 'SO's" 
PROGRESS 
Ted Vaeches 
"Circuit Idea-Multichannel A/D Con· 
verter Eva luation System" 
PROGRESS 

Research and Development 
Michael Farrier, Rudolph Dyck 
"The Iot-CCD Image Sensor for the 
lOPATCH Periscope Camera System" 
International Solid State Circuits 
Conference 
Keith Riordan 
" lCO Multiplexing Perplexing?" 
PROGRESS 
Xincom Division 
Phil Burlison. John Ahlstrom 
"Testing Bubble Memory Devices" 
ELECTRONIC TEST 
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New Structure 
Announced for 
Semiconductor 
Business Units 

On July 30, Roland Gen1n. Executive 
Vice Presldent-Operat.1ons for 
Schlumberger L1m1tecl.. made the 
fOllOwing a.rmounoement: 

·;.Atter thorough a.n.a.JyslB by Fa1r
child m.a.n.agement aftha company's 
various business a.ct.1V1tJes, a dec1s1on 
has been made to restructure the baste 
orga.n1zatJon ofths company. The 
new orga.nJ.zat1on Will provide the 
necessary framework for increasing 
the technolOgical capabilities of the 
company; for cJ.e.r1.f,y1ng and deoen
traJ1z1ng management responslb1l1ty 
and for improving the emC1ency of the 
company's operations. 

"The following organizational 
changes are effective August 1, 1980: 
1. Tom Longo. Chief Technical Omcer 
ofFa.trch1ld is elected Vice President of 
Schlumberger L1m1ted. He is responsi
ble for: 
o d1rect1on afleng-range research 
programs at the company's laborato
ries 10 Palo Alto 
o coordination oftechnlca.I a.ctJ.v1t1es 
and product development programs 
among the operatJ.ng units ofFa1rch1ld 
o coordinat1onofFa.1rchild's 
techn.1cal efforts With other parts of 
Schlumberger 
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2 . Semiconductor products is organ
Ized. into t.wo business groups. the 
Analog and Components group and 
the LSI Products group: 
o George WellS Is appointed Executive 
VIce Pres1dent. ofFa1rchild and General 
Manager of the Analog and Compo
nents group_ ReportJng to George WellS 
areJ1m Hazle. Gel,er&! Manager
Components; Jerry Schoonhoven, Gen
eral Ma.nager-Optoelect.rorucs; and 
Doug Sull1 van. General Manager
L1near Products. And;y Procass1n1. in 
charge ofSemiconduct.or Marketing. 
and Chuck Smith. responsible for Semi
conductor Manufacturing Servtoes. 
continue to report. to George WellS. 
o Dick Abraham Is appointed Execu
tive Vice President. ofFa1rchUd and 
General Manager of the LSI Products 
group_ Report.1ngto Dick Abraham are: 
011 Amelio. General Manager- MOS 
ProductS; Ed Browder. General Mana
ger-DIgItal and Advanced Bipolar 
ProductS; and Tom Popek. General 
Manager-CMOS Products." 

Tom Longo. George Wells and Dick 
Abraham. as well as JI.mIn,y Lee. Execu
t.ive Vice President. of Fa1rchllrt and 
General Manager of the AutornatJ.c 
Test. Equipment. group. &l.l report to 
Tom RobeM.S. President. and Chief 
Executive Of6cer ofFa1rchlld 
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A Strong Pulse 
inPaloAlto 
"In short, we will make PaloAlto the true heartbeat of Fairchild ... 
using it as our university, as the forceta puah the rest otFairc.h1ld. " 

Tom Roberts, President 
in a speech to :Faireh.ild'. Key T&ehnologlata 
March 27. 1980 

Vitality is a good. word. for the 
feel.i.ng in the air at the Central 
Research and Development Labora
tor:l.es1n Palo Alto, Ca11fornia. Sig
nificant capt tal invefJtment in 
programs, facilities and people is 
bringi.ng a new goal to Ufe: restoring 
Fa1rchil4 to a position ofteehnologi
cal leadership through research and 
development. 

Dr. Tom Longo, Fairchild's Chief 
Technical Ottlcer who was recently 
named a Vice President of Schlum· 
berger Limited, ta1k8 about the 
challenges and opportunities that 
lie ahead for his organization. 

Q. What maJor projects w1ll R&D under 
take in the next few years? 
A. Althou.gh it's notcha.ractertsttc of 
many oCcur long-range projects. let me 
comment flrst on the 64K dynamic 
RAM program. which 18 in ftna.l devel
opment stages. During the past 18 
months, we've establlshedaJI the 
design rules and developed a very 
advanced lsopla.na.r n-channel process 
with impJant.edS0UI'C6anddraln. We're 
starting the processtng for the newest 
deS1gn versIon. and we expect to make 
successful product. t.h1s fall. 

Dur1ng the la.t.ter part. of this year, 
we expect to transfer the project. to the 
South San Jose plant., where the MOS 
Memory group wtll carry the 64K RAM 
into pilot production. They expect to 
move from a. pilot.l1ne into manufac
turing by the middle of next year. 
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Q. What. are your longer-range goals? 
A Most future lnvest.ment. will be in 
projects that. stretch from t.wo to Six 
years out. We'll be looking ftrst. at. t.he 
256K d,yna.mJc RAM and the 64K st.a.t1c 
RAM; later at. million-bit RAMS and 
very advanced non-volat1.le memories. 
A whole host of new process technolo
gies will be requ1red for the evolution 
of these device technologies. not only 
for n-channel MOS. but also foreMOS 

Bipolar also has pa.rt.1cularly exCit
ing long-range potentia.L Many of the 
new devioe technologies which we w1ll 
develop w1ll also have appUca.t1on In 
blpol.a.r products. We see PI.. Fa.1rch1ld's 
proprleta.ryblpolar technology. as 
being the only VIable way ofachlev1ng 
bipolar-like characteI'1St1cs with VLSI 
complexity_ I think we're less than five 
years away from c1Bvtces that have In 
excess often thousand gates on achlp 
and that give us one nanosecond 
performa.noe. PI. will be an important 
VLSI technology at Fa.1rch1ld because 
of such exciting potential. 

Well also be explOring direct writing 
on silicon With electron beam tech
nology, x-ray exposure of8111oon. 
computer-a.1dacl design lnVOlv1ng new 
modeling and SimuIs.tlon technolOgies 
andtheapplicationsof~cuu 
lntell1.genoe to c1rcu1t deSign and 
test1n.g. WeU probably also work in 
the area ofmagnet1c bubble technOlogy 
and non-vol.a.t1.J.e semiconductor mem
ories that:. are electrically alterable. 

Further out than that. say in six to 
ten years, wall probably explore gal_ 
lium arsenide integrated ctrcuJ.ts for 
use in extremely fast logic. We may also 
be doing more work in advanced mate
r1als technOlogy. I think tnvest1gat1on 
in this area ts crlt1ca.llfs1l1con technOl
ogy is to keep up with the longest
range goals ofVLSI device technology_ 

Tom Longo, Vice PresldenLofSchlumberger 
L1m1ted and ChJefTechn1cal Dmoer of 
Fa.1rchlld 
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Q, Will these effortB encompass all R&D 
being performed at. FaJ.rchUd? 
A. No. This only describes dJ.rect.Ions of 
programs at the central R&D labora.
tories in PaJo Alto. OUr philosophy ts
and should be-that. a very s1ze&ble 
portion ofFa.1rchUd's research &. devel
opment w1ll always be carried. out in 
the operating groups. 

Rese&rch that h&s rela.tJ.vely short.
term obJectJves, such as ta.k1ng a prod
uct to market in one or twoyea.rs, 
deftnitely needs to be in an operating 
diViSion. On the other h&nd it's not 
wise for short.-term th.Ln.k1ng to dom
tn.at.e the activities ofacent.ral R&D 
program. 

This doesn't mean that central R&D 
act.ivities wtil neceasa.r1ly be gener
al12ed. M&I\Y tJroes our work is very 
spec.U'1c, but it ma,y be in &I'6&B that 
involve technologies that take a long 
time to evolve, or that require different 
materials, design and process technol
ogies, even different ph,ysics. It's ea.ster 
too start thiS type ofact1vtty in a central 
laboratory and establlsh a. certain level 
of capability before foouslnS on appUca
tions. That's much more dlmcu1t to do 
in an opera.tJ.ng entity. 

A good example is our CCD ~ 
buB1.ness. It's a. Sllioon-be.sed r..echnol· 
ogy, but Its design. physical ooncepta 
and appl1ca.tJons are so different than 
our other device interestS that It made 
a lot of sense to start. and cont.1nue 
OCD Imagtng in R&D unt1lit is a. rea
SOnably well·established business. 
The CCD Imagtng technology was also a 
good example of how pioneerl.ngin the 
R&D laboratories can be responsible 
for an exC1tJng new d1rectJon in one of 
our operatJng" groups. This is exempli· 
fied by the st.rong posItion Space and 
Defense at. Syosset has developed in 
oockpit TV using the ceo area. a.rra,ys 

Q, Is that how gwdel1nes for R&D 
projects are formulated-advance 
a technology wtt.hout.llm1ting it to 
spec.1.nc appl1ca.tJons, and then tra.nsfer 
It to the groups that. have developed 
the most sucoosst'ul applications? 
A. Yes, alongwithacoupleofot.her 
philosophies that I think are pretty 
important. F'1rst., to do good long·range 
research and development, you have to 
take on technological risks. It's like 
dr1.lllng for oU: the wells with the 
btggest potent.ia.l payoffareusually 
the least. pred1ct.ahle. while the ones 
with the most. certa.1.n predJct.al)1l1ty 
are usually the ones with t.he lesser 
ftnanc1a.l ~off. 

Technical Innovation requires the 
sa.me kind of riSk. If you work on pro
jects t.hat. carry m.1nor risks, they 
usually produce achievements which 
have mcxlsat returns. The project.a 
which have maJor potential returns 
usua.l.ly requ1re you to incur great. 
Mak. 

The key is to avoid ta.kI.ng sizeable 
rIskS for modest. potent1a.l pa.yoffs. 
But. tl.rst you have to be wtll1ng to t.a.ke 
a chance-even to occa.siona.lly 
enoounter fa.1lure. Obviously we don't. 
want. to fa.n otten. In the final a.na.lys1S, 
the suooess of an R&eD program must 
be measured by the 1.mpa.cr. of ita tech· 
nJc&l achievement. on fut.ure business. 
And that. w1.ll alwa.ys involvejudg1.ng 
the riSk. 

I also believe that. pers18tence 15 
absolutely neoessa.ry for successful 
technicalinnovat1on. I've seJ.d from 
t.l.me to time that. t.here are many 
opportunities to quit. on the way to 
suocoss. 

Q. C&nyou name some examples where 
persistence has pa.1d off at. Fa.1rohlld? 
A.I can giveyou lots of examples. The 
bipolar Isoplanar technology was 
transferred from the labora.t.ories to 
an operating group in 1971. We worked. 
through a very c\a.rk pariodin the last. 
part of 1972 before we st.a.rt.ed. rea.l.1z1n.g 
suocess. It.'s now 1980. and our bipolar 
memories have been suooessful since 
1973. So much Ume has pa.ssed that 
meet. people assocta.t.ed wit.h these 
products now don't. understand the 
kind ofpers1Stenoe it. took to event.ua.ll,y 
b ....... Lhrough. 

OUr FlOOK sub-nanoseoond EeL. 
which t.oda.y 15 a world leader, is 
another prtmeexarnple. We worked on 
that technology t'rom 1972 into early 
1976. We hadn't. had aSl.gn.U1cant. 
presenoe in the ECL business prior to 
t.h&t., and we were working with a new 
process technology and some new 
destgn conoeptS. There was a long 
period ofuncert.a.1nty before It. became 
app&rent.,in about. 1978, that we were 
establiShing a new indust.ry standard. 
for FlOOK sub-nanosecond EeL 
technology. 

1 wouldn't. want. everything to work 
out.t.ha.t way. But. you do have to be 
caretul not. to stop as soon as you run 
into dlfBcu1ty. In this business, many 
projects w1ll enoount.er a period of 
intense difftcu1ty before suooesa is 
establiShed. 

Dr. P. A. Cro6sley, & SenJor Member oft.h8 
Roesearch St.a..t'.( works in the new VLSJ laoo
ratorytn Palo Alto. He'soperat1ng&wafer 
stepper, whlch permits t1ghter tolerances 
and smaJler geometr1ea than any equJpment 
used previously. It will be used to develop 
prooessee for the 266K RAM and other VlBi 
deVIces wit.h fearure s1zes of leas than 
two mJcrona. 
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q ,Mr. Roberta has stated a goal for the 
central R&D activities: to recreate the 
Palo Alto of 16 years ago. What commit
ments do you feel will be necessary to 
a.ccompllBh thiS goal? 
.A.. We've aJ.read,y made important steps 
in that d1root1on. In 1979, we essen· 
tla.lly doubled our ftna.nc1.a.linvestment 
-in teleoommunlca.t1ons R&D, in 
a.dva.noed logic, in advanced prooass 
capability, in a.ll other areas we've 
d1scusse<1 

We have an excellent sta.ffthat will 
be growing, and, for the moment, we 
have a good bastc fa.c1l1ty here in Palo 
Alto. For along period it has been occu· 
pied by act1v1t1es other than R&D. 
Those act1v1tiea are gradua.lJ,y moving 
out, so that within a16a.r, thiS fac1l1ty 
w1ll be focusing totsJ.J.y on research as 
it did 15 years ago. 

We're enhancing thiS facility with 
some ~or ca.pitalinveatments, 
inclu.d1ng a multi·mill1on dollar VIEI 
laboratory. The 1\rst phase of thiS three 
year fa.cllities program becomes oper
a.t1onal th1s fall We have also recently 
acqu.tred a second genera.t1on 40 mega.· 
hertz elect.ron beam IIl8Bkmaker, the 
only one of Its kind in the world Its 
writtng speed is twtoe as great as our 
previous capability, and it can make 
IIl8Bka for wafers as large as Six inches. 
That capability should take us through 
the end of thiS decade. 
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Probablyone of the most cr1t1ca.l 
areas ofexpa.nslon for R&D will be in 
the acquisition of new talent. As svery· 
body knows, It's d1ffI.cult to attract 
Wented scientiSts to th1B area because 
of the cost ofreaJ estate. To offset t.h1s, 
we've strongly 1ncrea.sed. our college 
recruitJ.ng a.ct1v1ty. As & company, Fa.1r
child plans to brtng in 40 to 50 percent 
of its new techn1cal employees from 
college. Ahlgb. percen~e of R&D' a 
college h1rea will have a.dvanoed 
degrees from the maJor semiconductor 
and computer scienoe unlversIt1es in 
the U.S. And soon we w1ll recruit from 
untversit1es a.ll over the world 

There are also a lot of outstanding 
people a.lready In thiS valley, some of 
whom were tra.1ned at Fa.1rch1ld They 
are beginn1.ng to perceive that Fa.1r· 
chlld. as a subsidiary ofSchlumberger 
Limited, is going to have a strongly 
supported R&D program. We've alre&dy 
hired. some extremely taJented indivi
duals, and we expect to find more who 
are attra.cted to the change in our 
philosophy and the commitment to 
so11d research and development. 

q.W1ll R&D be worktngwith groups 
outside ofFa.1roh1ld, such as univeI"S1-
ties? 
A. We've always had a1gn..LQca.nt rela
tionships with top semiconductor a.nd 
computer SCience schools. I would say 
that thOse rela.t1onsh1ps will become 
stronger where they a.lrea.d.Y ex1Bt., and 
a.lso that we will expand our on·gOIng 
relationships to 1nc1ude even m ore 
schools. 

.John MuschlnBke. a Senior Memberofthe 
Reeearch St.aft uses an electron Ill1crosoope 
to scan a 64X RAM, a devloe that will mow 
tram Palo Alto into pilot produclJon at t.h8 
South San.J096 MOB plant lat8 thlsyaa,r. 



Q. You were reoently named a vice 
president ofSchlumberger L1m1ted. 
How does t.h1s a.tIect your role as 
Fa.1rch11d's ChiefTechn1cal omoer 
and head of the central R&D program? 
A. There are I'68.lJy three faoets to 
t.h1s new responslb1l1ty. The first, of 
course, 18 lea.d1ngtheoentr&l R&eD 
program here in PaloAlto or wherevar 
oentr&l R&D might occur 1n the future. 

The seoond 18 servin( as Chief 
Technical Offlcer ofFa.1rchlld That 
means being involved not only with 
oentral research but also in the 
ooord1nat1on oftechn1cal progra.ms 
throughout. the company. 

I try to monitor key programs, both 
in sem1oonductor and systems operav 
tngun1ts, gtvtng assiStance and ooun· 
selingwhere necessary, helptngto 
solve problems and so on. There wUl 
be times when I'll help define technlca1 
programs, but those programs will 
at wa;ys be managed by the operat1.ng 
dIvtslon. 

The t.h1rd area ofresponslbU1ty is 
to oversee slg:n1.ftcant. techn1ca1inter· 
actions between Schlumberger and 
Fa.1rch1.ld.. ThIS includes detlntng needs 
and ass1gn1.ng capabU1t1ea wherever 
Schlwnberger operat1.n.g units 1ntera.ct 
on & technica1level with Fa1rch1ld 
opera.t.l.ng' units. M,yorgantzaUon is 
also 8. technical I'8SO\ll"'08 on electronic 
technology for Schlumberger 
management.. 

Q. Are interactions a.lread,y t.aJd.ng 
place? 

.A. Yes. There 18 activity between 
Enert.ec and Fa1.rch1ld's L1near Products 
group on 8.newllnee.rtntegratedCirCu1t 
that w1ll be used in !.he prlntlng head 
ofa CCO-baaed teleoopler. There have 
been d1scuss1ons between V8l'1.ous 
entltJ.es ofSchlumberger and the R&eD 
Labs about s1gna.l procesa1n.g, and about 
ve-ry high temperature appUcat.1ons of 
some of our advanoed. LSI technologtes. 
The &rtJ.flcLal. inLel.l.1genoe laborato-ry, 
which Is betng establiShed here in Palo 
Alto, will serve not only sem1conductor 
and A.TE needs, but also needs Within 
Schlumberger. There are some very 
exC1tJ.ng pI'06pect8 ahead In these inter
actJ.ons and oollabor&t1ons. 

Q. Spea.k1ng of prospects where do you 
see thiS Industry heading'? 
A. In the foreseeable future, I t.h1n.k sill· 
con will rem&1n the prtmary ma.ter1al 
used by the electronics IndUStry. The 
most s!gn1.flca.nt developments w1l1 
continue to center aJ'OW"ld the use of 
sllicon technology 1n more and more 
advanoed states. 

El.ght to tenyea.rs out, we'll be work· 
tng With sub-m1cron technology In 
bipolar, NMos, CMOS and CCD. We'll 
be bu1ldlng grea.ter and greater com
plexity Into both memory and logtc, 
tncorpora.t1ng perhaps as ma.ny as 
100,000 gates on one chip-and 
100,000 gates is the complexity of 
the CPO of fairly good. sized computers 

""""'. The big challenge will come In the 
logic a.rea- how to destgn. and inter
connect Lens of thousands of gates Into 
useful functions. There are sl.gn.1.nca.nt 
problems a.ssoclated With that com· 
plex1t.y which w1l1 demand much 
greater use of com puter-&1d.ed. design 
technology, as well as the use of 
a.rtiftC1allntelllgenoe. To be suocess
ful. it w1l1 be neoess&ry to a.ugment. 
our Intellectua.J. product.lv1ty with 
machines. 

Eventually there w1l1 be other ma.te
rLals. For example, ga.lJ.1um arsenide 
devices some da,y may be used for 
higher performance logtc than we 
can get from s11100n. But before that 
happens, there is an enormous amount. 
of progress to be made with sU1con. 
and there will have to oonttnue to be a 
ve-ry solld sllicon resea.rch. 

-. 
Vic Mlt.r1s1n. Manager ofMaak Making, dem
onst.rateB the new 40 megahertZ electron 
beam mask maker, the onJy one onts k:1ru1 
in the world. for Jim Early, Manager of"VLSI an" Advanoed Prooees Research. 
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ac Circles: 

"I can make 
a difference" 

It HelDa so simple; give everybody 
the chance to solve problema and 
you'll get more problema solved. 
Bipolartakos thiJI "new" approach 
to lmpl'O'Vin4 product quality and 
geta ti.rtJt..rate retrulta. 

This, the audience soon realized, 
wasn't, juSt a. "little presentation." The 
speakers up front were whipping 
through charts, sta.t1st1cs, a. d.et8Jled 
ca.use-a.nd"tlifect d1agra.m They'd 
thought of every a.ng1e. And who COUld 
argue With the solution? Losses bad 
been cut from an a.verage 0(20 per 
da,y to one or two. At the end oCme 
hour, the lmpressed board members 
burst.1nto applause. 

Clockw1s6l'rom right: Dorothy Ferguson, 
C1rcle Fa.c111ta.tor in Mountaln View, was 
trained as cI1scuB8lon leader in one of tile 
nrst. circles; J1l1 BeJde, Process and DevIce 
Spec1al1st.. explaJned to management the 
I'6COrds kept 1n Fat 5 that showed the 
severity oft.he l09t t.est wafer problem; 
MarL9. P8tt.erson P<kD Spec1al1st. speaks 
out during a bra1nst.o~ session ofP'lnal 
Test. 's circle. 'The UntouchabJes;H the sh1ft. C 
Circle in Fall 6, the "E.C.L. Ploneers,~ break 
from a typlca.l meet.1ng. 
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The problem-solving experts were 
hourly production w orkers; the audi
ence, seasoned manager s. They had 
come together through the QuaIl ty 
Control C1rcle program-launched 
early this year in Advanced Bipolar. 
It.'s a. program tha.t'sa.lread8 having 
a. maJor 1rnpa.ct on the compa.n.y. 

"Suddenly people are rea.l1z1ng. 'Hey. 
I can affect my existence here. I can 
make a difference. SomelXldy's going to 
pay attention.'''.says Circle FacUltator 
Jerry Muff: '·It's an exciting feellng
and it's contagious." 

There are now 15 QCcirCles in 
Mounta.1n VIew and three in South 
San Jose . .All members are product1on 
employees who meet for an hour a 
week. on company time. 

The cirCle idea. was planted at fair.. 
child last sununer when J . M. Juran. 
an internationally known quaJ.lty con
sultant, met with Bipolar Il18Il8gement. 
DurIng one sess1on., he t.alkedabout. 
quality c1rcles in Japan, a movement 
that developed in the early 1960s. 

"The concept int.r1gUe<1 us." recalls 
Frank Durand Bipolar's ReUahWty 
and Quallty Assurance Manager. "We 
pursued it. with Juran and learned 
that c1.rcles were spctnglng up all over 
the U.s. DtckAbraham ( then Bipolar 
LSI Vice PresIdent and General 
Manager) thought the Idea was t.errtn.c. 
so we started a program here. ~ 



To get the program gotng. Jerry Muff. 
a former production supervisor who 
has a master's degree in counseling. 
was named fu1lt1me facilitator. Two 
more fa.c1l1tators have since been 
hired- Dorotl\Y Ferguson. a longtime 
fab supervisor, and David Crowther, 
a former educator. 

I!oompanies want. to improve 
product quallt.y. aa.y Juran and other 
experts, they should tap the expectence 
and crea.tJv1t.y of those who know the 
product.s best.; the workers on the Une. 

'We've OW1'looked t.h1B resource in 
t.he past.," adm1tsAl Woodhull, Hi·ReI 
Business Unit. Manager . "I t.h1nk we've 
been plagued by the aasumptJon that. 
hourly people were herejuSt. to get. a 
paycheck. that they didn't. have any 
parUcuJa.r concern for the compan,y. 
WeU. we've oert.a.1nly seen in the last. 
fsw monthS t.hat.t.hat. Isn't. true. There's 
incredible tale nt. on the Une. Hourly 
people are concerned about. the prod· 
uct.. and they have grsa.t. ideas for 
changes. 

"At. the same time. the people on the 
Une have learned t.hrough their c1rcle 
exper ience that management. will 
USt.en. The re's been education on both 
sides and benefits for both s ides." 

'l'here are six to t.en people in each 
clrcle, all volunteers. When the c1rcles 
drat. st.arted Ia.st.. J anuary, Dorothy says 
she encourased a few people she knew 

Clockwise 1'l'om right: P&d> Spool&llBt Renee 
Ban.holomew reoelvea a test. wafer &Ions 
Wlth the card developed by her QC c1J'cle; 
Lucy M oules. Senior Tra.1n1ng Spoo1allst.. 
expla1ns the reasonlng behind t.he test wa!er 
ca.rd;Jerry Mu1I theor1g1nal QC Circle 
PacIllLator. is pleased with the program's 
progress: after a m88Sive reorgan1za.t.1on 
t.hat. was planned by "GenesiS. H the swing 
sh11t.c1J'cle 1n Mark and Pack, Amella 
Cabutage. P.!eD Spec1aUst.. has no trouble 
locat.1nS t.he oorrecc. size shlpptng tubes. 

toJoln. ''WesureOOn't.need to encourage 
sign·ups anymore. Now when we go 
into a fab to make a presentation. aoout. 
95 percent. of the group volunteers. 
We have to pull the names out of a hat," 

People are clamoring to get in 
because the cirCles have got.ten things 
done. Consider what.·s happened so far: 

• The E.C.L. Pioneers, the c1rcle 
whose presentat10n was described 
above. solved. the problem ofloat wafer 
runs in Fa.b 5. They did It. by crea.tJng a 
specl.8l card that t.ravels with the 
wafers that are pulled for testing. This 
card also tracks ree.aons for ~on. 
A vldoot.ape on the Fab 5 project. will be 
shown in cirCle t.ra.1ning sessions In 
Mount.atn View and overseas. It. will 
also be shown to cust.omers. beca.use 
in management's view, nothlngoould 
better underscore Fa1rch1ld's comm1tr 
ment. to qualt.y. 

• Fa.b B's cirCle created a ''what.-t.o
do-in-ca.se-ofemergency" post.er t.h8.t, 
will be used throughout Bipolar; 500 
ooples are due otrthe press shortJ,y. 

• The Fa.b Ma.1nt.enance cirCle 
asked Engineering for & presentatJon 
on chip design. They want.eci to under· 
stand the purpose of the machines 
they repa.1recl.. That 1n1tJ.a.J. lecture was 

expanded into & 12-pa.rt. serles and has 
eince been Incorpora.t.ecl.1nto Bipolar'S 
regular tra.1n1ng program. 

• Genesis. t.he cirCle for Markand 
Pack SWing shift. employees. said their 
area. didn't. have enoug'b. storage space. 
SUpplies weren't. orga.n1Zed.. and they 
often wast.ed tJme hunUng for t.h1ngS. 
The solutJon; several tJers of easy. 
&ooe8S storage tube and fioor-t.o-oeillng 
shelves, 

Some CIrcles want more information 
on the compa.n,y; Others want. to talk to 
~ers who always seem to be on 
the run. Safety, supplies, oommunica.. 
t.lon, croes-tra.1n1ng- no topic ofoon· 
cern 18 considered 1n&ppropria.t.e. As 
Jerryexpla1ns, "We have a very broad 
defln1tJon ofqual1t.y. It.·s anything that 
affecta the quality of the prOOuct. It.·s 
not. just. how many good. die are on 
the wafer." 

Within the cirCles, people meet as 
peers. Though tlrstrline supervISors 
are tra.1nedas d1scusslon leaders, they 
amct.Jon as on&-vot.e membersjuSt.l1ke 
everyone else. BraJ.nBtormtng, with no 
put.-downs allowed, 18 always the first, 
order ofbusmess with new projects. All 
decISiOns are ma.de by consensus. 

"Probably 80 percent. of the prob
lems we talk about. C&l1 be solved at the 
supervisory level," sa.ys Jerry. Born&
t1mes the facilit.ators can t..aks care of & 
simple request. in one phone c&ll. 
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MeJor projects caJ1 for a presenta.
tion t.o Ilrst une ~ers. If ma.na.ge
ment dac1des a ctrcle proposal can't be 
implemented, the managers make a 
presentaUon to the ctrcle to expla.1n 
why. 

One oftbe most important byprod
ucts oftbe QC circle program. accord
ing to Jerry, 18 that 18 has given people 
a better Idea of how the rest of the 
company workB and of the problems 
faced by other areas. Take the matter 
Of the tape shoJ""tage in Mark and Pack.. 

''The problem came up at a ctrcle 
meet1ng." Jerry rooalls. ;·It sounds like 
a little thing, but it was pretty irritat
ing for the people in Mark and Pack 
When there wasn't a:ny tape, products 
COUldn't be labelled. and Shipped.." 

What to do? How about a face-to-face 
meetJ.n.g With representatives ofD1rect 
Stores? The meet1.ng was arranged. 
Mark and Pack learned. howthe supply 
planners work. and the kind of inputs 
they need.. They came away With a better 
understanding of the process-and 
their tape. 

Clockwtse trom Mgllt: Ann Btngham, P&!O 
Spec1a.llst, and Tel'l Neal. Mark and Pack 
Supervtsor. adm1re new storage tubs far flat 
pack carriers; Dav1d Crowther. C1rcle 
Fa.cllitator.iS eet.t.1ng new groups started at 
the South San Joee plant; Ann shows what 
the storage a.rea.looked like before her 
c1rcle·sldeas were implemented; all c1rcle 
members partlclpte in presentatJ.ons to 
management. likfI Teresita Ba.rrl08, P&:D 
Specialist. wha here shows the remarkable 
drop in lost wafer runs resultlng from her 
c1rcle·s soiUL1an. 

JO 

Just as circle members are oomtng 
t.o apprectate other depart.ments. other 
groups withIn Bipolar are learntng 
how helpful the c1rcles can be. Before 
1n.sta.lllng new equipment in Mark 
and Pack. Maintenance management 
brought blueprints to a circle meeting. 
As a result.. they made severaJ impor
tant layout changes. 

As Al Woodhull points out.. ''In any 
manufactW"tng area. there's a whole 
maze of problems. Ma.nagsment can 
usua.lly only tackle the big thingS l1kB 
cost and prodUCtiv1ty. Now there are a 
lot of people working to solve problems, 
not juSt ma.nagers and supervisors."' 

'T guess what's SW'pr1Sed me most.." 
said South San Jose Fac1lltator Dave 
Crowther. "IS how quickly people have 
become committed and involved. I 
thought they'd be more reluctant.. This 
IS JUSt the third week of the program 
here. anda.lread;y we're into a problem
solvtngmodB!·· 

Frank Durand a staunch backer of 
the concept from the begt.nnJ.ng. says 
he was confident t.hat.lt. WOUld ca.t.ch 
on. But he wasn't qu1t.e prepared for the 
intensity of the enthusiasm. "People 
are so excited alx:rut being problem
solvers that many of the areas t.hat. 
don 'tyet have c1rcles are lobbyl.ng for 

them. Hourly employees are d1scover
tng that. their ideas are apprec1ated. 
N othlng inspires people more." 

(As for the areas thatdon·t. have 
c1rcles yet.. Frank says be patient.. The 
program has to grow slowly to be effec
tive. Eventually. every department.on 
every shift. in Bipolar productJon wID 
have acircle.) 

But t.o really find out. what the pro
gram has meant.. you have to ask some
one who belongs. Mary Cedol1ne. who 
has worked In Fa.1rchlld prOOuctJon for 
nearly 19yea.rs, hassomepret.tystrong 
op1n1ons alx:rut qualit.y circles. 

''WIthout these meetings," she says 
empha.uca.lly, ''we wouldn't. get such 
quick action on problems. We're not 
afraid to speak up now. Management 
seems toeare.It.'sbeen a big improve
ment.in our area.. People are listening. 
and things are getting a.coompllshed. 
We should have had ctrcles a longtime 
ago." 

-
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Accommodat~ the Handicapped: 
A More than Equal Exchange 

How many times have you heard 
a story about someone who became 
handicapped as the resultof an 
accident. or illness? You think about 
it for a. few minutes, ~ how 
you might feellfyou lost an arm or 
became para.lyzed. ButyouquickJ,y 
forget about It beca.useyou knOw 
It would never happen to you. 

Forget.tJ.ng about It hasn't, been easy 
for carl Horstmann. John Zinuner and 
KeVin Davld. Being handicapped 18 a 
rea.lity they expeI'lence everycl.a,y. 
Like eUler Fa.1.rchild employees, 
however, t.hey do-and enJoy-their 
jobs. And that. makes a.nyth1ng the 
company C&l1 do to aooommodate 
them mo!'9 than worthwh1le. 

carl Horst.mann 98U'!I h1a bau.le with pol1oat. 
the age of nine has taught him to strive for 
-and achieve-the lmport&nt t.h1ngs in lIfe 

How does Fairchild accommodate 
employees with handicaps? AccoI'ding 
to Theresa Ramos, Employee Rela.t.1ons 
Specl.allst. at the corporate ofllces 
in Mountain View, "Fairchild builds 
general accommodations into a.ll 
buildings, making them accessible to 
handicapped people. Our accommo
dations include w1de a.udas, apec1a.lly 
equipped restrooms. elevators and 
special parking facUlties. !fa. facUity 
is not a.ccesslble. plans are probably 
be1ngdrawn up to make itBO," 
she sa,ys. 

In addition to these general accom· 
modations, Theresa emphasizes that 
she lookS at each case lnd1v1dua.lly. 

,John Zimmer uses a rnyo-elect.Mc pl'Qllthes18. 
an a.rtIJlclal umb that can grasp and carry 
nearly as easily as a human hand. Sensors 
in ths elbow end pick up slectr1callmpulaes 
in John's arm as he thinks about plck1n8 up 
& mask layout. caustngths tlngers to open 
and then hold on. 

"!fwe find applicants who are quaJ.ifted 
and we want. to hire them. we'll make 
further arrangements to a.ocommodate 
their dlsabllities." she says. "We also 
hold traJn1ng sessions for all supervi
sors to famillarize them with the laws 
concerning handicapped employees," 

Fa1rch1ld hires many handicapped 
people who have been trained by reba.
bWtation agencies such as Goodw1ll 
Industries. "We also ut1l.12e the Elec
tronics Industry Foundation's 'Project 
With Industry', which 18 desltned to 
bMng together all outside SOW'C9S." 
Theresa. says. 

Here Carl. John and Kevin talk 
about their experiences andjob 
responslbWties at Fa.1rch11d 

A big p&I't of KevIn Dav1d'sJobas Malnt&
nanoe Mechanic Is tryin8 to tlgure out 
what's wrongwtt.b machines on GP·l1lrs 
production floor. such as this socket 
Inserter. 
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As a ~r. carl erijoys f1ncI1nS oost-effect.1ve 
ways to fill the orders for production 
operations at Sub-AssembJ,y Test Systems. 

Carl Horstmann 
SUb-Assembly Test Systems 
Latham 

Most n1ne-yea.r-<>ld boyS eqjoy 
sports and adventure, and they feel 
that life is waitJ.ng to give them the 
best. Garl Horst.ma.nn was no dif
ferent-at least until he was stricken 
with pollo. 

That was in 1946. Now, 34 years 
later, carl1s a Buyer in Purchasing at 
SUb-AssemblyTestSystems (SATS) in 
La.tha.m.. New York. and he's learned. to 
llve with the efIect.s of the disease. 

"I was so young. I didn't really 
understand what was happerung," 
Ba¥B Carl, who must wear m1d·"!:>0d3 and 
leg bra.ces and walk with the aid of 
crutches. "I guess the experience of 
ba.ttl1ng the disease has cha.nged. my 
outlook on life. Now that I'm older 
and have a fa.mJ.ly, I see how important 
it 18 to concentra.te on striving for 
certain goaJ.s and achieving them. 
I know what it'e like to go through 
physIcal therapy whenyou can't move 
a muscle in YOW' "!:>od3.Jfyou're deter
mined. you can do it. ,. 

Carl's father, a farmer in New York. 
found the only place for hiS son to 
receIve proper treatment was the 
Ch1ldren's HospIta.lin Utica.. 100 
miles from their home. "It was the 
only place that used the S1Stel' Kenny 
treatment for pollo, a hot blanket wra.p 
method," carl says. "I was in the hospi
tal for two years and my fa.m1ly drove 
100 m1leseverywook to viSit me. It was 
really hard. on my parents because I 
needed. everything except an iron lung, 
I couldn't even speak.. .. 
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But carl didn't let that stop him. 
Gradually he was able to speak. and 
move agaJ.n, and he completed hiS 
schooling at New York St.a.te 
University. 

In 1972. he came to work for Fault
finders (one of the compa.n1es acquired 
by Fa.1rch1ld to form SATS) as a. 
Mechan1cal Assembler. Since then, he 
has been promoted several times and 
has held a supervtsory position. "I've 
seen a.lot of growth at thiS facility and 
been t.hrougb a lot of changes. My c0-
workers have treated me well and I 
really eI"\lOY mywork," carl says. 

His supervisor, Jim Smot.hers, 
vaJ.ues carl's contributions. "Carl 
is a. very conscientious worker and 
has played an active part in cutting 
costs forus," he says. 

In order to better accommodate carl. 
Jim allows him to work 7:30 a.m. 
to 4 p.m., the hOW's he had while 
working in production. "carl drives 
a specl.al.ly equipped vehicle with 
a hand-opera.ted gas and bra.ke pedal, 
and the earlier hours allow him to 
commute in l1gh.ter tra.ffic," Jim sa.ys. 
''These hours have also benefttted the 
depa.rt.ment, because we're able to 
have covel'88e for the prcxtuct10n noor 
when those workers begin their Shift.. .. 

CarI'sJob has grown with the La.tha.m 
operation. and his own goals continue 
toexpa.nd with the oompan,y. "Mostof 
my jOb includes working with outside 
vendors,"CarI sa.yB. "My experlencehas 
allowed me to get to know our products 
and I eventuall,y hope to move into 
sales and marketing." 

Th1s schematic draWing of a Il8W MOB 
m.1C1'OOOmputer. the F38~n, took John 60 
hourstooomplet.e. 

John Zimmer 
Mask Designer 
South San Jose 

Have you ever stopped to think how 
much work your hands do for yr:JU? 
John Zimmer has. 

John is a Mask Destgner atthS MOO 
plant in South San Jose. He lost. hiS 
left. hand and forearm in a loggln8 
machine accident. two and a half 
years ago, but. that hasn·t stopped him 
from doing his Job or enjoyinS life. 

Six m ont.hS a.ft.er t.l\e aoc1dent.. John 
went ahead w1th plans to get married. 
Now he's the fa.therofaS1x month 
old son. He's even rema.1nedtnvolved 
with sports. and was a. st.a.rtIng player 
for the South San Jose softbeJ.I t.eam 
t.h1s summer. 

"I played left. field in fJVery game." 
John sa,ys. He doesn't let. his on&handEd 
batting hinder him either: he got a hit 
in every game exoept one, helping his 
team make the league pla,yoffs. 

John·s enthUSlasm also shows in 
hisjob, destg:ntng c1rcu1ts for MOS 
products. ''We get. the information tram 
engineers either verbally or wr1tten. ~ 
John explaJ.ns. ~a.nd draw the deS1gn 
for manufacturt.ng to follow." 

"Once t.l\e draw1.ngS are complete, 
they are programmed into a computer 
which prints them on a reel-w-reel 
tape, H he S8U'S. '"The information from 
the tapes is fed. into a mach1ne cal.led a. 
plotter. which plots me drawtngs on 
ooples and color-oodes them." 

John has been at Fa1rch1.ld a. little 
more than a. year, and ts a professional 
who knows hisjOb. But. it hasn't been 
easy for him. '·1 used to hea logger until 



TI\Y accident. and was used to working 
outdoors all Lhet.1me," he says "It. was 
quite an adJu,st.ment. fbI' me t.o be 1nS1de 
a.t.a drawtng table most.oft.he~." 

HaVing always had an interest. in art. 
and drawing. John decided drsJUng 
would be !.he best. career for him. 

"I had t.o go back to school and st.art. 
all over," he says. "Fairchild h.1red 
me from t.he C8.liforrua Academy of 
Dra1ting in San Jose and I've been here 
ever since. I don't. need anyspecial 
aooommodations and everyone t.reats 
me as ifl have t.wo hands. I can put. out 
the workjust as accurately and as fast., 
in fact. maybe even faster t.han my 
co-workers," John says with a smile. 

John uses a m,yo-elect.rlc prosthetic 
hand and forearm. ''I'm right-handed 
but I use my lett hand t.o hold inst.r'U· 
ment.s whiledrawtng," he says. as he 
demonstrates how his prost.het.lc 
hand can grip his drawtngtools. 

A viSIt. t.oJobn's work area.con11rms 
that his easy-going. self-oonDdent 
approach to work has also helped him 
establ1sh normal reIat.lonshlps w1Lh 
co-workers. "We get. along well and 
keep each other on top ofth1ngs here'--

John says he plans to be with 
Fa1rchild for quite a while because 
"the growth opportunities here are 
tremendous. Fairchild Is one ofLhe 
only compan1es where a designer can 
progress without UmJt.." 

New electronIc equipment. like t.h1s 
machine to automatle&Uy Insert dozens of 
lntegrat.ed c1rou1ts into printed c1rcu1t 
boards. gets a diagnostlo PUII·t.tu-ough 
before being added to the production line 
at the San Jose Test. Systems plant. 

XevinDavid 
Line Maintenance 
GP-LSI Systems 
San Jose 

Crashl "It. happened 80 fast. My 
friend turned to me and asked If I was 
alright. I saidyes, then in t.he next 
few moments realized I couldn't move 
my legs." 

That was t.he beginning ofa three 
and a halfyea.r rehabllltatJon and a 
lifetime ofa,dJust.ments for Kevin DaVid. 

Kevin, a Mechanic for [Jne Mainte
nanceat GP-I..SI Systems In San Jose, 
became paralyzed below the wa.lst as 
Lbe result ofan auLOmobUe accident.. 
"It was t.wo weeks after I graduated 
from high school," Kevin says. "My 
brothel' had)uBt ret.W'ned from Viet.
nam and my parents had t.h1s t.o face," 

Durtng the next. several months, 
Kevin underwent hours of surgeries 
and physical therapy and tackled !.he 
a4fust.ments of life in a wheelcha.1r. 
"I have lots off'riends who really 
helped me at that time. Fortunat.ely, my 
parents are Strong people and were 
very supportive too." 

Before the acc1dent., Kevin had 
planned LO attend college and ~r 
In forestry or agriculture. "1 wanted 
t.o be a fish and game warden. but 
luckily I've always had mechanical 
&bill ty too." he says. "1 enrolled at. the 
GoodwUl 'l'ral.n1ng Center in San Jose 
and completed their program In elec· 
I.I'Qrnc a.ssembly. Fa.trchild came to 
Goodw1l1 and hired me in May of 1976. 
I t.h1nkone of the reasons 1 like my 
work so much 15 because 1 did have 
an interest in mechanics before my 
accident.." 

That same year. because ofhis 
success at Fa1rch1ld. Kevin was a 
runner·up In the Handicapped Worker 
of the Year competIt1on sponsored. 
by Goodwtlllndustries. 

KevIn'sjOb includes preventative 
maintenance and repa.1r work for 
man.y of the machines at Test Systems. 
He is also capable ofprogra.mmJ.ng a 
vcn machine. which Is used to auto
matically InSert resisters and diodes 
on printed cirou1t. boards. 

"Fa.1rch1ld sent. me to Massachusetts 
lastApr1l to learn the programming 
and mechanics of one of our auto-
1nBert.1on machines," Kevin says. He 
hopes to gain more electrical and tech
nical tra.tn1ng to become a technician 
and. eventually, an engineer. 

Kevin doesn't need special accom
modations LO do hisjob, in part because 
the San Jose plant Is accessible for 
wheelchairs. In fact., he seems to know 
someone in every depart.ment and 
has a good relatJonship with his 
oo-workers both on t.hejob and in 
company actJViUes. 

"1 played on our softball team as 
umpire and even did a little pItching 
this year, ~ Kevin ss,ys. "Sometimes 
people try to I1m1t my capabilities, 
but. once Lhey get t.o know me, they let. 
me handle t.h1ngs m,yself." 
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In July 1979, Fa.1rch1ld began elea.r-
1ngaftve-acre paroel ofpalm trees 
JUSt out8lde Cebu City, the Republic 
ofPh1l1PP1nes. Three months later the 
first building was up, and the first 
techn1c1&ns had started tra1n1ng. By 
December. boxes of'1'O-92 tr&ns1stors 
were roll.1ng off the assembly line. 

"When we announced our construc· 
tion schedule, a lot oflocaJ observers 
shook thetr heads and S&1d. 'no way,' " 
recalls Chuck Smith, sm1l1ng. "But. 
everything's happened. right on target. 
In fact this has to be the smoothest 
Far Eaststartrup ever." 

As Gene:raJ M&na4er ofManuf&ctur-
1ng Services, Chuck 18justJ1ia.b1y proud 
of what. Fa.:1rch11d has done in the 
PhJl1ppInesdurtngthspastyea.r. This 
August. only a. year a.ft.er ground
brsak1ng, ths 100.000-square-foot. 
facll1ty was completed. 

Cebu Cit.y, 400 m1les from Manlla. 18 
In the heart of the Phlli ppine ''South.'' 
LIke the country's other urban centers, 
Cebu 18 densely JX)pulat.ed: aoo.cxx> 
people live in the met.roJX)litan area. 
Fa.1rchJld. the first semIoonductor com· 
pany to locate there, w1ll be the largest 
employer In Cebu when the plant 
reaches peak production in about. 
three,..,... 

In the spring of'79, Chuck Smith 
began eoout.1ng Southeast.As1a. for a. 
new plant. sIte. Fa.1rch1ld already had 
plants in South Korea.. 81nga.JX)I'e, 
Hong Kong. and Indonesia.. But. rapid 
growth spelled the need for another. 

Though other locat1ons weI'S oonsid
ered.. the PhJl1pptnes qulckly became 
the lOgical choIce. "So many factors 
pointed to It," says Chuck. "The govern
ment is friendly to Amsrican Industry. 
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New 
Plant 
in Town 
Fairchild comes to 
Cebu City 

lAbor is readily 8.va1l.able. The country 
has 8. well-educat.ed, EnglLsh-spea.k1ng 
work force. And they have plenty of 
engineering t&lent, although most are 
not experienced in electronlcs." 

At.t.ract1ng industry has become a. 
key focus ofPh1l1ppIne PresIdent Ferdi· 
nand Marcos. He is eager to diversuy 
the country's export base, to move 
beyond the ma.1nsta.ys oft.1mber, 
met&ls, andagrtcu1t.ure ( sugar and 
coconuts) . Event.ually, he wants two
thirds ofth1s count.ry's exports t.o be 
factory goods. 

"A member of the government.'s 
M1n1stryofIndustry, Theodore Pen&, 
was the one who really sold us on 
Cebu," Chuck says. "His helpfulness 
has reall,y left no doubt. that. F&1rch11d 
made the right choice in selectJ.ng the 
Phllipp1nes for th1s operatton." 

Newbustness, of course, meansjObs 
-a prtze commodity in ths Philippines 
where unemployment, aooord1ng to 
most est1mates, runs about 25 percent. 
"We once put up a. small Sign saying 
that Fa.1rchlld would be h1r1ng," says 
Chuck. ''The next. mOrn:1ng 500 people 
were waiting out81de the door." 

When Fa1rch1ld began opera.t.1ng' out 
oftemJX)r&ry quarters last. October, a 
fewexper1enced sem1oonductor eng!. 
neers were recru1t.ed in Manila. Most of 
the other 400 employees are from the 
Cebu area. However. Six In&ll8gers 
cams from other Fa1rch11d locat1ons 
in the Far East and CaJiforn1&. Plant. 
Manager Y. I. Lee has worked on startr 
ups In South Korea and Ja.k&rt.a, 
Indonesia.. Three members of this 
lTl&Jlagement st.a.ffwere born in ths 
Phllippines. and only one was new 
to the company. 

Cebu General Manager. Y I. Lee (Ieft.). 
pauses at the ent.ranoe to h1B ra.cruw with 
Karl Stahl, Process EngineertnS J4.ana&B1', 
a.nd Vera Ql4Iano. ExecutJve Secretary 

A temporary-canteen for employees was 
erected OU1B1de whlJe the inslda cafIIter1a 
was beingoompleted. 



LIke Fa1.rchUd's other overseas 
plants, the Cebu fac1llty 18 8. prectslon 
assembly operation. "We have all the 
latest. equipment.," Chuck says. It:s 
hIgh1y automa.ted, very soph1stJe&ted. 
There's no real pa.rallel among our 
domest.1c fac1llUes. Cebu 18 a. big 
volwne plant with a lot of pl'688W'e. 
But the people have shown they can 
handle It." 

In add!Uon to d1screte products, the 
Cebu plant. will also assemble inte
grated c1rcu\ts At present., the t.rans18· 
tors !.hey assemble are sh1pped to Hong 
Kong for t.est.ing. But Cebu w1ll soon 
have Its own testing capab1llty. 

The Fairchild plant 18 on Mact.an 
Island.just off the east. C08StofCebu. It 
was at Mactan that. Ferdinand Magellan 
ianded.1n 1521, cla1m1ngall t.he sur· 
rounding l8lands for Spain, a.nd It. was 
there Magellan was k1lled by na.tJ ve 
Ch1efta.n Lapu Lapu. In 1565, Spanish 
conqulstadores came agaIn to Mactan. 
t.hIs time to establiSh a oolony 

The oldest. City In the Ph1l1ppines 18 
now home to h1.gh t.echology. The oon
lrast.sbet.ween t.he old a.nd the new, 
the ruraJ. and indust.rl.a.1, sUll st.r1.ke 
OUl81ders. A few hundred yards from 
thebrand new, hJghly soph1stJcated 
semiconductor plant. lles thejunglei 
on the other side, a tropical beach. 
Const.ruct.1on laborers carry huge palm 
fronds With them to provide portable 
shade whJJe they work. Water buffaJo 
roam near the plant. boundary. It's not 
like any Western lndustMal soene 

Since the groundbrea.k:1ng the Cebu 
community has taken a reallnterest 
in Pa.1rchild. On most weekends there's 
an Informal open house to which 10-15 
looal residents. often famllles of 
employees. are inVited. 

"We have 8. show-and-tell." S88S 
Chuck. "and t.hey get. to see where their 
relatives are working," This October, 
when t.he formal ded.lcatJ.on ceremonles 
are held It's expect.ed that. community 
leaders will turn out in f\.lll force, 

Already a number of small buslnesses 
are sprLnging up near the plant.-staJls 
selling soft. drinkS and looal dellcacles, 
"But. t.hey'rejuSt. a. hint. of what's t.o 
come. The companJes In t.his indust.rial 
zone will soon send ripples t.hrOugh 
t.heentJreeconom,y. You name the 
service, we'll need It.-shipptng, con
st.ruct.lon, maintenance. We'll be heavy 
ut.llityusers. The growth here 18jUSt. 
going t.o affect everything-from real 
estate omces, t.o grocery stores," 

"Somet.1mes you see a new plant. 
st.art. up, and you wondar tfan,yone 
besides the employees knows about it.. 
You never hear the name mentioned 
around town. Well,in Cebu.lt. seems 
like everyone's heard ofF'&1rch11d. 
People know this plant.. And 1t.'s 
a.lrea:d,y making a. difference in 
their oommunlty." 

F'a!rchlld's new assembly plant in Cebu 
ClIiY, RepubUc of the Ph1l1pplnes. stands 
at. t.he edge of a palm grove near !.he coast 
of Mactan Island. 

Operators use the mOBtadvanoodaqu1p
ment to assemble TO-92 translBtors. 
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Schlumberger stock Splits; 
Earnings Are Up 

On JuJy 17, Schlumberger Limited's 
Board ofD1rectors voted a. t.hree--for-two 
stock split to shareholders of record 
September 15, 1980. Ce:rt1fl.ca.tes of the 
new shares will be ma.11ed on or about 
October 14, 1980. Shareholdersent1tled 
to fractional Sha.rea may purchase up 
to a whole sha.re or sell their fra.ct1onal 
interest at the preva.1l1ng market price. 

The Board also decl&red 8. qua.rterly 
dividend of37.5 cents per share on a 
pre-split basls, up from 33 cents per 
sha.re. This oorresponds to an annual 
dividend ofal.50 per share, oompa.red 
to S 1.32 per sha.re previously. After the 
split. the quarterly dividend will be 25 
cents per Share, oorrespondlng to an 
a.nnual dividend of $1 . The dividend 
will be paid on October 15, 1980, to 
holders ofreoord on September 15, 
1980. 

Dur1ngthe second quarter, Schlum
berger's net inoome rose 48 percent to 
$234 m1ll10n. Ea.rn1ngs per share were 
$1.85 oornpa.red to Sl.26 in the same 
period lastyaa.r. Second quarter 
revenue increased 56 percent to 
$1.24 b1l.l1on. Exclud1n& Fa.1rch1ld, the 
revenue increase was 28 percent. 

16 

R&D To Study .A.rt1ficial 
Intelligence 

On September 12, Fa.1rch1ld 
a.nnounced. the forma.t1on ofanArtJ..ft
cial Intell.1gence La.boratory at the 
Research and Development fac1l1t1es 
in Palo Alto. 

Dr. Peter Hart, formerly Director of 
Art1ficta.l Intell.1gence at. SRI Interna
tional, will direct the new labora.t.ory 
and will report to Dr. Tom Longo, Vice 
President ofSchlumberger and Fa.1r
child's ChlefTechn1ca.l Offlcer. Dr. Hart 
will beJoinecl. byDr. Ha.rryG. Barrow, 
Dr. Richard O. Duda and Dr. Jay Ma.rt1n 
Tenenba.um. 

The new laboratory will undertake a 
broad range of research activities with 
the objective of introduc1ng artl!I.cta.l 
intel.l1gence technology into the opera.
tions of both Fa.1rch1ld and other 
businesses within the Schlumberger 
group. Important applications for 
a.rt1ftcl.altntelJ.1gence include such 
areas as VUlI desIgn. autQrnatlc testing 
ofoomplex oornponents, software 
program genera.t.1on and expertise 
modeling. 

Schlumberger agrees to 
merger with manufacturing 
Data Systems 

On September 18, Jean Riboud. 
Cha1rman ofSchlumberger Lim1t.ed, 
and Kenneth R. Stephanz. Presldentof 
Manufa.ctur1ng Data. Systems Incorpo
rated, announced that they had l'EI8.Ched 
an agreement in prtnc1ple for the com
b1n&t1on of MDSI with Schlumberger. 
The tra.nsa.ct1on WOUld involve a tax
free exchange ofsecur1t1es on the basis 
of .425 share ofSchlwnberger oommon 
stock on 8. pre-split ba81s (or .6375 
share on a post-spllt basis) for each 
share ofMOSI common stock. 

On the basis ofapproxt.me.tely 
2,987,000 MDSI shares outstanding. 
approximately 1,27Q,OOOSchlumberger 
Shares on a. pre-spUt basis would be 
1BSued. MDSI stock optJons will become 
options to purchase Schlumberger 
shares on a oomparabJe basis. 

Completion oCthe t.ransa.ct1on will 
be subject. to approval by the dJ..rect.ors 
ofbot.h companies and stockholders 
ofMDSI, execution of a defln1t1ve agre&
ment.. certain gowrnmental approvals. 
reoel pt. of a rullng th.a.t. the transaction 
will quaWy as a. tax-tree reorganiza
tlon, qual1fI.cat1on of the t.ransact1on 
as a. pooling oftnt.erest8, and other 
customary condit1ons. It 18 expected 
that !.he t.ransact1on wUl be oomplet8d 
late in 1980. 

MDSI, headqua.rt.ered in Ann Arbor, 
MJch.1g:a.n. prov1des computer assISted 
softwa.re servlces for numerica.Uy 
oontrolled machine t.ools and ot.her 
spec1a.llzed oomputer services for 
manufactur1ng industries. 
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Annual Competition Opens for 
FairchUd Scholarships 

SendlnB a high school sernor back t.o 
school t.h1S flll1? Then you're probably 
alrea.d;y wor-rytng about. the high costs 
of college looming on next.ye&r's 
hor1ZOn. 

Fa.1rch11d can help ease the burden 
ofoollege expenses thrOugh t.he oem
pany scholarship program for employ
ees' children_ Five grants o($2,{)()() 
each. renewable annually for up to four 
years. will be made for t.he '81.'82 
school year The grants are good for 
full-time undergradu&t.e study at any 
accred.It.ed U.S. college or uruverslt.y 

The competition is conducted by the 
College Scholarship SeI'Vlce, a. d1V1s1on 
aftna Educational Testing Service. 
Prinoeton, N.J., where a. board ofeduca.
tol'S evaluates the applications based 
on scholastic achievement, oommunity 
and schoollnvolvement, and scores on 
the College Ent.rance Exa.m.1n8.t1on 
Boa.rd:s Scholastic Aptitude Test (SAT). 

Students a.PPly1ng for Fairchild 
scholarships must be either high 
school seniors who will gra.duate dur
ing the current academic year. or high 
school graduates who have not pre. 
Viously attended college. 

Scholarship recipients must be 
t.he dependent children offull-t1me 
Fa.1rchild employees or retired. perma.
nently disabled or deceased former 

employees. The parent must have com
pleted at least two years offWl-time 
service by September 1, 1980. 

Except for retired. permanently dis
abled OI' deoe8sed. former employees. 
the parent must also be employed by 
the company on September 1. 1981 for 
the student to aooept the a.W8.I'd. The 
parent must also be, or have been, 
employed in Fairchild U.S. operations, 
or be an expat.I'iate (an employee tem
por&I'i..I,y working outside the U.S.). 

Application forms and complete 
scholarshlp progra.m information are 
now avallable from all personnel man
agers. The dea.dllne for ~ applica
tions is December 1, 1980. 
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Opto, Northern Europe 
honored with sales awards 

Presentation of they ear's top sales 
awards led off the 1980 International 
Market1ngConference, held at the Ma.r
riott Hotel during the last week of July. 

Barry Da.vidson. Sales Mana(er for 
the Northern Europe area.. Scotland 
omoe, won the International Sherman 
Fa1rch1ldAwa.rd for Sales professional
iBm. Eric Epding. then Product Ma.rket-
1ng Ma.nager- International for 
Optoelectronics. received the honors 
for Professlonallsm in Sales support. 

The aW&I'ds, which are also known 
as the ExcaJ1bur Awards because a 
beautiful silver and Steuben crystal 
repllca. of the legendary sword in the 

ric Epd1ng(left.). PrOOuct 
MarketJng Ma.na&er- I nter
national for OptOelectronics, 
rooelved a silver &nd crystal 
a.ward and the oongratulaUons 
ofComponent.s Vice President. 
George Wells for his out.. 
stand1n8 work insalea support. 

stone 18 given to each recipient. rec
ognize outstanding development of 
customer rela.t1onshlps, motivation. 
orga.n1za.t1on. crea.t1v1ty and sensitivity 
tD the needs oCeo-workers. Nom1nees 
are proposed by each of the seven inter
national sem1conduct.or sales regions 
and are selected by top ma.nagement. 

This year's conference attracted 65 
ofFa.1rch1ld'a m.a.nagers and key mar· 
ketIng people from around the world 
as well as 150 domest1c employees. 
During the week-long meet1ng. they 
tra.ded. needs, plans and projeCtJons 
about marketing strategies for the 
year ahead. 

Latham Build.ing Honored 
for Architecture 

The latham. N.Y. headquarters 
building for Sub-AssemlyTest Systems 
has won an award for the a.rch.Itect.ural 
firm that des1gned it.. 

Einhorn. Y&ffeeandPresoou..a.n 
A1ba.ny·based firm, receIved reoogn1Uon 
for innova.t.1ve used ofconcret.e from 
t.be Eastern New York Chapter of the 
American Concrete Instit.ute. The 
90,000 square-foot. fa.cU1t.y. locatad 
on a21 acre site. houses both manu
facturing and offices for the dlv1S1on. 

The building Is d.escr1bed as "some
what unique" in its use oft.wo different 
methods of concrete const.ruct1on. The 
manufacturing area 15 wa.lled by 
precast.. inSulated concrete panels. 
while t.be offices are enclosed by 
poured·tn·place concrete. The office 
area. is also surrounded by a grassy 
earth berm_ 

The building's architect.s est.1mate 
t.he combination of1nsulated concrete 
and earth w1ll save a.boul. $10,000 
per year in energy costs over oon
vent10naI oonst.rucUon. 

innovaUve use of concrete 
that will save SlO.OClOIn energy 
bUls each year tsan award· 
w1nn1ng featureof Fa1rchl.Id's 
SUb-Assembl,yTest.Systems 
headqu&rters building In 
Latham. New York.. 
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Barry Davidson. who 18 es 
Manager for the NoM.hern 
Europe area. In Fa1rcllUcfe 
Scotland sem.1oonductor sales 
oMce. acknowledges the a.ward 
for Sales Professionalism that. 
he recelved at this yB8.l'·s lnter
naUonaJ MarketJ.ngConfarence. 



<pATENTS 
Fairchild's teehnolog1calleader-
ship depends. to a greatextent, on the 
creat1vity orlts people. Inventors listed 
on patents t.ssued to Fa1rchi1d from 
June-August.. 1980, appear below 

Bipolar LSI 
Robert Berry 
Integrated C1rcu1t.s St.ructW'eS Ut.111z1ng 
Conductive Burled Regions 
Patent No. 4197143 

Components 
David Krupp and Robert. B Hood 
Electronic Control System 
Patent No. 4209833 

MOS Products 
JohnYChan 
Use orDC-Less RatJo State In ConjWlc· 
Uon Wit.h/Wlthout Del~ TranslSttor To 
Operate In An Erase Mode Condition 
and Sense Input Da.t.a. Appl1ed to MQS. 
FE'!' Dynamlc RAM 
Patent No. 4214175 

-~ RIchard W Holland 
Electrical Device ConnectOrs 
Patent No. 4217020 

Nicholas F Talesfore 
D1gJ.tal Clock 
Patent No. 255432 (Design ) 

<TECHNICAL WRITINCi AWARDS 
Fa.1rchlld employees a.uthoring techn1caJ a.rt1cles for presentations or publication 
in a.ppropriate profess!Onaljourna.lS receive cash awards 88 part of the TeclUl1ca.l 
WMt1.ng Incentive Awards Program. Technical Wrtt1.ngAwa.rds appeartngbelaw 
were given from Ma.rch~une_ 1980. 

Advanced Bipolar and Digital 
PaulChu 
"ImplementAtlon in 8·Blt.SUce EeL" 
DIGITAL DESIGN 
PROGRESS 

Hemraj Hinga.rth 
"4000 PL Gates in Array" 
DIGITAL DESIGN 
PROGRESS 

Linear Products 
Theodore Vaeches 
"Circu1t ldea.-Multichannel Aids 
Converter Evaluation System" 
DIGITAL DESIGN 

MOS Products 
DenniS Lunder 
'"Microcomputer Education: Present. 
and Future" 
PROGRESS 

Semiconductor Marketing 
Tony Pope 
"Destgning with H1gh-Current 
Regulators" 
PROGRESS 

Research and Development 
BruceDeaJ 
"Stand.a.rd1zed Terminology for Ox1de 
Charges Associated with Thermally 
Ox1dized SU1con" 
JOURNAL OF THE ELEC'l'RQ.. 
CHEMICAL SOCIETY 
IEEE TRANSACTIONS ON ELEarRON 
DEVICES 

• 
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See How Far He 
Some people climb mountains. 

Ron Kovacs runs. And how he runs. 
Not five or 10 or even 15 mile races, 
but ultra marathons: runs that are 
50 to 100 miles. 

Ron is a Research Project Engineer 
for the Bipolar Deve10pment line 
at Fairchild's Advanced Research and 
DeveJ6pt'1ent"laboratory inPalo 
Alto. He' been at ~rChild for 15 .. 
years.,In fact, although he lives six 
miles from work. he takes the long, 
hard way of commuting: he runs a 
circuitous 35 mile route through the 
foothills one day a week as part of his 
rigorous training, in addition to his 
normal five mile lunch hour jog in the 
hills above the lab, and after work 
runs of 10 or so miles. All of this 
training prepares Ron for the ultimate • 
race: the ultra marathon. • 

, 

"Ultra running is anything over 
the marathon length of 26.2 JIliles:' 
Ron explains. "A 50 miIer is the • 
most common race. There are also 
solon 131 mile) and lOOkm (62m;;') 
runs. Many of them are run on a 
track so that accurate records!;a1l be 
established. And there an! special runs 
that are picked for the course, sueb as 

. the 72 mUe run around lake Tahoe!' 
#' Ultra running may be re1atiwIy 

new to modem running I!:I1thusiasb;! 
but it's an old and venerable form 
of sport which began in the thirteenth 
century in Europe and peaked at 
the end of Ute nineteenth century. 
In the late 1800s "pedestrian races" 
with . were a 



'Runs Ultra-Marathoner Ron Kovacs 
takes 100 mile races in stride 

Dr stadium, and the participants 
were permitted 10 run or walk. The 
record pedestrian race runner 
covered 650 miles in six days. The 
pedestrian race declined after World 
War I, possibly because the advent of 
the automobile made any kind of 
pedestrian travd untashionabl", 

The marathon itMllf has an honor
able history. In 490 8!'i. the Greeks 
won a major victory ~r the Persians 
and heralded their cl)nq~t via a 
courier who was a lon8~ance 
runner. The 26.2 miles he covered 
to cany his message home to Athens 
became the traditional mar .. thon 
distance of the modern Olympiad. 

After Frank Shorter won the 
Olympic marathon for the United 
States in 1972, marathon fever 

...,read. Vt 1971 there were only 

10 aJ;lnual marathons in the United 
Stilles; now there are more than 
200, with 26 on the West Coast alone. 
However, some distance runners 
seek a still greater challenge. 

For Ron Kovacs. the evolution 
from runner to ultra runner, was 
linked to a progression of small, but 
significant events in his lile. 

"J was an 880 (Y:z mile ) runner 
in high school, but in college I act 
involved in other things:' he remem
bers. "A few years ago I found that 
even t~ough I was playing tennis three 
l-imesa week and riding my bike 
to WOTkt] was still overweight. The 
p,Q:blem IS I like to eat. So a friend 
took-meta the Sunday fun run at 
Foothill College. That gol me hooked 
on running - but running short 
distances only;' 

Ron entered his first marathon, 
The Paul Masson Cupertino, Calif. 
Run in 1979. He finished it in three 
hours and 28 minutes, a respectble 
time which placed him among the top 
third of the ~m. Then he began 
to run in earnest. Long distance run
ning is a sporl that seems to improve 
with age, like wine. "At 42 I'm in the 
master 40-49 year old category, but 
my age doesn't seem to influence 
where I finish in the field of runners 
of all ages. Maybe I've developed 
endurance or a philosophical attitude 
;Which helps. I don't knoW.' 

Ron entered his first ultra marathon 
in 1979: Ihe Western States 100 
mile run. To qualify he ran a 50 miler, 
the Pacific Associat-ion Championship 
run from MarysviUe, CaHE. to 
Sacramento. ''The Western States Run 
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made me realize what my potential 
was. I came in eleventh in the race, 
which draws top runners from 
throughout the world. My personal 
record in 50 mile ultra runs to date 
is 6:10 (6 hours, 10 minutes). The 
United States Masters record is 5:25:' 
Ron also went on to achieve his per
sonal best of 2:56 in a 26.2 mile mara
thon, and to test his endurance in the 
Hawaiian "Iron Man" Triathlon in 
January 1980. 

This event requires participants 
to plow through 2.4 miles of rough
water ocean, bike 112 miles around 
the island of Oahu - and then TUIl a 
standard marathon. Out of a field 
of 114 entrants, Ron finished sixty
fourth. "I fell back in the swimming 
part of the race at Ala Moana Beach; 
I was next to the last out of the water:' 
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he apologizes. "It wasn't the easiest 
way to sight-see Oahu either~' Once, 
during the 14 hours and 48 minutes 
of the race, Ron lost the course and 
ran through the lobby of a Waikiki 
Beach hotel before he got back on 
track. 

Ron has developed a rigorous 
training program and a positive 
mental attitude when he runs. "During 
the first half of a race I feel wonder
fu l, confident, in control of my body, 
physically powerful. I try to keep 
that feeling to deal with the pain that 
comes inevitably in the last quarter 
of the race. My head controls the 
first three quarters of the race; the last 
quarter it's the body fighting the 
mind. It's not so much sore musdes, 
but a draining of energy that occurs. 
You can run 20-30 miles on blood 

sugar, then you start burning fat. 
Everything loses importance v:cept 
finishing the race. To make sure I'm 
aJert I do mental calculations, like 
figwing out the pace I have to keep 
to complete the dislance:' 

The fat burning process of ultra 
running dropped Ron's weight 45 
pounds. He's a lean 6' 2" and us 
pounds. ''That's still too heavy for 
a runner.' he protests. "Every pound 
can slow you down~ 

Ron's usual diet includes plenty 
of salads and liquid. The week before 
a race he'U load up on protein and 
three days belore switch to a high 
carbohydrate diet. During a ract . 
he'll eat candy, fruit and juice to raiSl! 
his blood sugar. 

For his once-a·week run to work, 
Ron rises at 4:30 a.m. and is on the 



road by fiv .... carrying liquid. aspirin 
and other runner·sp'lraphern~lia. 
It usually takes him fi ve and ~ half 
hours to complete the route; he 
wor~ late that night. then runs six 
miJeshome. 

"Running has actually helped me 
at work and with my Eamily~ he Says. 
"I'm able to put everything in the 
right perspective. My wife runs. too, 
and my son does age-group running. 
In fact, my wife and son serve as my 
running crew for my races. I find that 
I'm more efficient with my time. at 
work and off. I won't watch a televi
sion show unless it's really good. My 
socializing is selective:' 

How does it feel to be ~miles 
into a 100 mUe run-ando\now that 
you still have 2S long, rough mUes 
to go? 

Ron, waxing philosophical, searches 
for an analogy. "It's as if you've had 
a long day at the office, with the 
usual stresses and strains, gone shop
ping after work, run a few errands. 
and come hom ... to find everything in 
complete disorder - and you have 
to clean it up. You have to summon 
that last ounce of energy to do it:' 
Then he adds a more joyful compari
son. "You can't be impatient. You have 
to feel as if you're on a trip, enjoying 
what you're doing while you're doing 
it- not thinking SO much of the 
destination:' 

And why does a lIlan with a satis
fying career and family life push 
himself to the limits of his endurartce? 

"I've done s&methings prelty 
weU in e1)' life and J've hada few 
f~i1ures-Dut t n deal with those. 

• 

Now J want to know that I've devel
oped my potential and done my 
very best. I'd like to do one thing 
very, \'cry well in my life. Right now, 
at least. that thing is running!' 

• 
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It's 
full speed 

ahead for the 

All systems are "go" for Fairchild's 
F9445, the world's fastest16-bil 
microprocessor. This single-chip 
device, which Fairchild is providing 
in sample amounts to customers this 
summer, is scheduled for shipment in 
limited production quantities this fall. 

The F9445 zooms into the market
place after hvo and a half years of 
team effort by Fairchild scientists and 
engineers in Palo Alto, and at the 
new Microprocessor Division's head
quarters in Santa Oara. 

Says Peter Verhofstadt, Engineering 
Manager for the division: "The F9445 
is a high performance16-bit micro
processor designed for use in systems 
that need high speed computation 
such as in real time environments. 
controller applications, and digital 
signal processing. It is also an 
excellent processor in adverse 
environments - for example, where 
there are high temperature conditions 
or exposure to severe radiation
which prohibit the use of other 
microprocessor types~' 

The people who developed the 

product drew heavily from Fair
child's previous experience in micro
processor design. 

"There was a blending of skills and 
experience from a team of process 
engineers, circuit designers, software 
designers. equipment and systems 
experts," explains Peter. ~We also 
drew from Fairchild's technological 
leadership in bipolar semiconductor 
devices~' 

Ashok Suri. Manager of Softwm 
Architecture and Systems. directtd 
the overan program of software, 
architectural and logic design. Shai 
Mor and Gary Burke, Supervising 
Engineers for Processor Development, 
carried out most of the actual 
architectural design tasks. Hem 
Hingarh. Manager of Circuit Design, 
was the major contributor to the 
actual layout of the F9445 chip itself; 
and Chuck Erickson, Manager cl 
Systems Development, was respon
sible for the design of support circu~ts. 
which allow the microprocessor chIp 
to cooperate with othersystem.e1e
ments such as memories and pnntefS. 



"Software development alone was 
an incredible task;' says Ashok Sun. 
"We had to define OUf software 
requirements, form a learn to design 
and develop it, find equipment 
to do the job, and develop and debug 
100,000 lines of instructions in 
computer code - all in two years time. 
Normally, that effort would require 
five to six years of development time:' 

Speed is important in any computer 
function, and awesome speed is the 
F9445's key attribute. For example, 
the hardware multiply and divide 
instructions are three to five times 
faster than other 16-bil micro
processors. 

This speed means that the F9445 
can handle the high frequency signals 
used in telecommunications systems, 
and it can perform control functions 
in a "real-time" mode. For example, 
in the steelmaking process, it can 
receive information about temper
atures and flow rates and make 
the proper adjustments in "real time" 
-or while the operation is still in 
progress. 

This capability, combined with 
the F9445's tolerance for harsh 
environments and low power require
ments, makes the device truly a 
super-processor. 

What is a microprocessor? 

A microprocessor is a small, 
powerful computer built on a single 
chip of silicon less than a quarter 
of an inch square (about the size of 
your finger nail). 

In the eariy1970s advances in 
semiconductor technology made it 
possible to pack more and more 
functions on a single chip. For 
example, in a pocket calculator. o ne 
chip (rather than three or four) could 
perform all the necessary math
ematical functions. However, each 
calculator manufacturer wanted 
to offer unique features - and 
economical production of customized 
calculators became increasingly 
difficult. 

The solution to the problem was 

Fairchild 's F9445 is 
the fastest microprocessor 

on the market today 

the microprocessor: a small, standard 
chip which could be customized 
with software (programming that 
instructs the chip) while the basic 
design remained the same. 

Today's microprocessors have 
thousands of applications in industry 
and consumer electronics. They 
receive and process information and 
perform a wide variety of functions
from running the fuel system of an 
automobile engine to controlling 
an entire manufacturing process. 

The first microprocessors were 
4 -bit devices. Bits are electronic 
symbols of "ones" and "zeroes" that 
form the "words" in computer 
language. Any word or number can 
be represented by a selected combin
ation of ones and zeroes. A 4-bit 
microprocessor can accept words in 
lengths of 4 bits. The improved 
microprocessors of the1970s 
advanced to 8-bit and 16-bit 
capabilities and also became faster 
in their processing ability. And 
Fairchild's F9445 is the fastest micro
processor on the market today. 
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M
ore than 100 years ago, Clara 
Barton inspired an idea 
for nursing which is legend 

today. During the Civil War, she 
could be seen leading medical supply 
wagons through mud up to her knees, 
her long skirt pinned around her 
waist. And when a tent was not 
available, she wrapped herself in a 
blanket and slept on the ground. She 
was called "angel of the battlcl'ield;' 

and went on to found a great 
nursing organization. The American 
Red Cross. 

Oara Barton brought nobility to 
the nursing profession-and nobility 
is still the nurse's hallmark. Today's 
nurses also prevent, as well as 
respond to, disaster. And they carry 
their professionalism inlo a specialty 
that is becoming increaSingly impor
tant: occupational health nursing. 



"Occupational health nursing is 
specialized nursing." says Dr. John 
McCue, Fairchild's Medical Director. 
"It means working with people in an 
employed status, dealing with accident 
and safety concerns, and providing 
health counseling or maintenance:' 
Dr. McCue emphasizes that our 
nurses "have always been encouraged 
to be independent. They are pro
fessional people who work inde-

pendent of immediate supervision, 
and who have the initiative to make 
nursing decisions within the guidelines 
of our medical directives:' 

Marlene Pereira, Brazil Plant Nur~: 
"For me nursing is a complete 
devotion, without discrimination 
because of age, color, CT~d or social 
condition:' 

Just what do Fairchild nurses do? 
Take blood pressure? Help employees 
with drugs or alcohol abuse problems? 
Counsel employees with family 
problems? Yes, aU of the above-and 
much more. 

like Clara Barton, they still dress 
wounds-the result of on-the-job acci
dents. But they also dispense over
the-counter medication, control bleed
ing. manage toxic inhalation cases 
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B. H. Lee, Ko~a Plant Nurse: 
"In my role as safety and mental 
health counselor I am like a sister or 
mother to our young employees
especially those who are of 
marriageable age:' 

and prevent shock. They counsel 
employees with health problems and 
provide referrals to medical and 
community services. They maintain 
records and reports required by the 
government, such as the Occupational 
Safety and Health Agency (OSHA). 
They promote health education. 

Each Fairchild facility places unique 
demands on our nurses' time and 
expertise, depending on the type of 
work done in a particular operating 
unit, the manufacturing environment, 
and the community in which the 
Fairchild facility operates. 

Pal Alvarado 

For example, Pat Alvarado, Senior 
Health Counselor for Component Test 
Systems (CTS) in San Jose, has been a 
Fairchild nurse for eight years, serving 
in almost all Northern California 
locations. Because Jan Dahlin, Person
nel Manager, Component Test Systems 
Sales, is particularly active in recruit
ing handicapped workers for CTS, 
Pat finds that working with these 
employees has become an important 
segment of her job. 

"I try to accommodate them in their 
jobs;' she explains, "For instance, 1 see 
that our employees in wheelchairs find 
the best way to do their jobs and that 
obstructions to wheelchair access are 
removed. I also work with several 
hearing-impaired employees on our 
staff. They are interviewed with an 
interpreter prior to employment, and 
the interpreter also accompanies them 
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through orientation . All physically 
handicapped employees have an 'able 
buddy' who can assist them during 
emergencies such as building 
evacuation:' 

In addition to her work with handi
capped employees, Pat also operates 
a special weight control group-a "thin 
group" as she calls it. "We have weekly 
weigh-ins, review instructional litera
lure, have group discussions, and 
select a special diet plan. I'm proud 
to say that three of our people lost 
10 pounds during 10 weeks in this 
program:' 

Pat is very involved in the counsel
ing aspects of her job. "I try to resolve 
problems here first, then I tum to 
community resources. I work with the 
employees, their families, neighbors 
and friends. It's a very satisfying role 
to play:' 

For Mary VanHollen, Health 
Counselor at the Xincom facility in 
Canoga Park, Fairchild nursing repre
sented a change of career direction. 
She has also done critical care work 
at a major hospital and has taught 
nursing. With a Master's Degree in 
Nursing Education and a B.A. in 
Political Science (including a specialty 
in Public Law), Mary is proficient in 
dealing with Worker's Compensation 
cases in particular. 

Mary joined Fairchild in August 
1980 "because I wanted to keep 
healthy people healthy. I like getting 
to know people on a long-term basis 
and learning about their jobs. If I 
know what their basic health pattern 
is, I know how to help when they do 
get sick:' 

Mary has run preventative 
programs, such as a no-smoking cam
paign. She also supervises fire drills, 
and, like other Fairchild nurses, 

coordinates Worker's Comp classes 
fo r supervisors, and Red Cross train
ing in cardio pulmonary resuscitation 
(CPR) and first aid. She sees pregnant 
employees monthly for weigh-ins, 
blood pressure checks, and to monitor 
their activities and their diets. "We 
have an DB kit so I could deliver 
a baby, but that hasn't happened yet;' 
she adds, with a tone of both chagrin 
and relief. 

At Fairchild's Advanced Research 
and Development Laboratory in Palo 
Alto, you might expect a diminished 
number of industrial accidents. But it 
turns out that Diane Dunn, the labora
tory's nurse, confronts many problems 
related to hazardous chemicals. DianI' 
also handles administrative details on 
the radiation badge program, designro 
for employees who work with radioac-

Wilhelmina Bollol-os, Day Shift 
urse, Ccbu Plant : "Industrial 

nursing at Fairchild Cehu embrilces 
not only medical care for employees 
but also safety and accident pre
vention, constant monitoring of 
cleanliness and food served at the 
canteen, and a lot of counseling~' 

tive material. The badges are collected 
periodically and monitored to see if 
they have absorbed any radiation. 

"There's a lot of paper work 
involved in this kind of nursing. a lot 
of contact with people, and a great 
variety of work;' says Diane. "It 's a 
real change from hospital or clinic 
nursing:' 

Administrative work, employee and 
staff problem solving and training 
programs are also a big part of Jane 
Hall's work. As Manager or Medical 

Jane Hall 



Services, Analog and Components 
Group, Jane is currently developing 
a training program, through the 
Resource Development Center, to help 
meet government requirements. Jane 
also helped develop the medical 
portion of the orientation for nC'ov 
employees in wafer fabrication areas. 

Linda Smith, Senior Corporate 
Nurse, who practiced almost every 
aspect of her profession before 
joining Fairchild ("I taught psychiatric 
nursing. was a visiting nurse, worked 
in hospitals, did clinical work"), 
sees her role as Corporate Nurse still 
evolving. "Essentially I assist and 
represent Dr. McCue in developing 
and carrying out all aspects of the 
corporate medical program:' 

All Fairchild facilities have staff 
nurses and consulting physicians from 
their communities. Jakarta has 
doctors on staff, in addition to 
nurses. Dr. McCue, reiterating Linda's 
statement, notes that "our nurses are 
very receptive to our teaching efforts. 

International Year of 
Disabled Persons 

The United Nations proclaimed 
1981 as the International Year of 
Disabled Persons (IYDP), and 

chose as its theme"the full participa 4 

tion of disabled persons in the life 
of their society:' 

"The theme for this year was 
established by the United Nations 
with the cooperation of individual 
nations and businesses within those 
nations," explains Theresa Ramos, 
Employee Relations Specialist who 
serves as Fairchild·sliaison to the 
lYDP Corporate Partnership Program~' 
"As a Corporate Partner Fairchild has 
made a firm commitment to the IYDP 
goal for disabled persons' full partici
pation in the life of their society:' 

Theresa is also a member of the 
National Advisory Board of the U.S. 
rYDP Council. "Fairchild has been a 
leader through our efforts to take 
affirmative action on behalf of dis
abled people;' she says. "I continually 
see the advanced level of our program. 
Fairchild has already integrated many 
programs into everyday operations 
that help meet the goals for the IYDP:' 

How can an organization, and its 
employees, make full participation a 
reality for the disabled? 

"There's no limit to the creativity 

They are eager to learn and I've found 
my two visits to our Far East facilities 
very rC'ovarding:' 

Although there is nursing coverage 
during the day, swing and graveyard 
shifts at most facilities, occasionally 
the midnight to 5 a.m. slot is not 
covered by an on-site nurse. 

Maria Torres. Mexico Plant Nurse: 
"I supervise staff nourishment, 
safety equipment, and medicine:' 

[n such cases, trained First Aiders 
(employees who have completed Red 
Cross classes on first aid) are avail
able on site to administer CPR and 
handle other medical emergencies. 
However, a nurse and a consulting 
physician are always on call. 

The health and safety of Fairchild 
employees is of primary importance. 
Or. McCue emphasizes repeatedly that 
our nurses are here to help. Employees 
do not have 10 have an immediate 

Dr. 101m Mee,//.' 

medical emergency in order to see 
them, he says: health counselor's 
offices are always open for informa4 

tion and guidance on any problem 
related to physical and mental health. 
Keeping Fairchild healthy is what the 
nursing business is all about. 

Pat Alvarado makes sure that assembler Robert V,,';';,dl' call maneuver hiswlleelchair 
through the work artll. 

we can use in the human relations 
area:' Theresa comments. "Although 
we realize disabled people are valuable 
resources to the business community, 
we can always do more to achieve our 
goals. We still have to deal wilh some 
basic attitudinal problems:' 

Fairchild's Corporate Equal 
Employment Opportunity (EEO) 
Department conducts a training 
seminar for management personnel 
throughout the corporation. The 
seminar deals with all aspects of EEO 

and includes a film entilled "A Dif· 
ferent Approach:' The film takes a 
humorous approach to the problems 
of disabled people-showing that we 
all have handicaps in some form, 
whether visible or not. 

"We can help make the theme of 
this International Year a reality by 
considering a person's abilities firsl
not the disabilities:' Theresa says. 
"'A Different Approach' shows very 
emphatically that handicaps can be 
overcome:' 
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Industry & universities 
cementing cooperation in 

electronics research 
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A thriving partnership, based on 
research, is being built ber.veen 

major universities and companies 
such as Fairchild. Jts foundation is 
the belief thallhe future of electronics 
rests equally on the pillars of 
industry and the ivy-covered walls 
of academia. 

"Basic research is being done 
in the universities:' said Dr. C. Lester 
Hogan to graduating engineers at 
the University of Califomia, Berkeley. 
"We (in industry) can and should ... 
nurture and encourage these sparks 
of genius:' 

"Our university system has 
more people with the skills necessary 
for tomorrow's industry than 
does any other university system in 
the world. Our fUluredepends upon 
our ability to bring forth another 
explosion of research in the next 10 
years. Industry itself must support 
research at American universities:' 

Or. Hogan, fonner Fairchild 
President and Vicc Chairman, now 
a Director and Consultant, is 
also a member of an advisory board 
of corporate sponsors for Stanford 
University's ne\\' Center for Inte
grilted Systems. Designed to accelerate 
the development of elect ronk 
technology, the center is typical of 
programs springing up around the 
U.S. which combine resources of 
academic and industrial institutions. 
Similar research centers exist 
at the University of California, 
Massachusetts Institute of Technology 
(MIT) and the Califomia Institute 
of Technology. 

Stanford has set ambitious 
goals for its new venture: to increase 
the complexity of silicon chip 
circuitry, to develop the software 
needed to design and utilize the new 
circuits, and to tum out graduates 
able to design radically new commun
ication and computational systems 
using such circuitry. The University 

estimates that )00 masters 
degrees and 30 Ph.Os will be 
awarded per year. 

Fairchild's support for the 
Stanford center demonstrates the 
company's interest in reviving 
old relationships and initiating ne\v 
cooperative programs with univers
ities in all parts of the world. 
Says Rob Brandt, Corporate College 
Relations Manager: 

"Until now, much of the work 
we have done with colleges and 
universities has been on an informal 
basis. Fairchild employees remember 
their alma mOlters when it's time 
to donate equipment, consult with 
faculty members who are setting up 
new technical programs, or provide 
guidance in a one-on-one framework:' 

However, formal liaisons 
between Fairchild and universities 
are rapidly expanding. The 
Advanced Research and Development 



Laboratory in Palo Alto administers 
a growing number of university 
research and affiliate programs. For 
example, the Cooperative Education 
Program already in place offers 
undergraduate and graduate engineer. 
ing students an opportunity to 
gain real world experience while 
they're still in schooL At universities 
such as MIT students spend hvo 
undergraduate summers and six 
months of graduate training working 
at Fairchild. This summer there 
are 15 MIT students at Fairchild's 
San Francisco Bay Area locations 
and two al the South Portland, 
Maine plant. 

"The value of the cooperative 
program is qualitative;' comments 
Rob. "It's the best kind of exposure for 
Fairchild. Equally important, the 
students gain in·depth information 
about our company and it becomes 
an industry model for them. When 
they return to school in the fall, they 

talk about the time they've spent 
at a high technology company rather 
than working for a fast food 
restaurant or playing on the beach~' 

Fairchild is also involved in a 
number of faculty internship and 
mutual development programs 
at the University of California, 
the University of Hawaii, Georgia 
Tech, University Park in orth 
Carolina, Rensselaer Polytechnic 
Institute, Cornell University, the 
University of Michigan and 
California Polytochnicallnstitute. 
"Some of these programs enable 
faculty members to take sabbaticals 
in order to work in industry;' Rob 
explains. "It benefits both the univer
sities and Fairchild:' 

Cooperation between industry and 
universities is increasingly important 
as electronics enters an era in 
which the complexity of its devices 
wil! pose the greatest challenges. 
"There is more to be gained by bring
ing together the talents of complex 
architecture and computer science 
than ever before;' Dr. Hogan 
emphasizes. "In the next 10 years 

the prize will go to companies who 
have expertise in system architecture 
of thechip and computer·aided 
layout. V~le're in the transition process 
now; industry leaders arE' changing~ 

Fairchild President Tom Roberts 
has also spoken of the transition 
phase of the electronics industry, and 
he places Fairchild "in the forefront 
of the change that is taking place. 
We are in the technologies that will 
drive a new cycle, technologies 
that will have a profound impact on 
the social fabric of the world, 
on the society in which we live. 
We have the resources- philosoph. 
ical. human and financial- to 
participate and to eventually lead 
in that change~' 

"The transistor was developed 
from pure research, more than any 
other technological advance, 
and in its early phases this rest"arch 
came from the university environ· 
ment;' comments Dr. Hogan. "Then 
industry ran with the device and 
the universities werE' left behind:' 



Or. C. Lnter Hogan Addressn ellgilzeering 
gradzlAtn At the U,ziuersity of Cn/ifomiA, 
Berkeley COmml'7ICtrttzcnt. 

Now, once again, industry 
recognizes that many talented people 
are at the universities. At the 
University of California, Berkeley's 
Third Industrial liaison Meeting 
in February, 1981, Fairchild was well 
represented with more than 25 
technical experts in attendance. The 
meeting brought industry leaders 
together with the faculty of the 
University's engineering college. " It 
was a pitch for support. They need 
our help and we need theirs:' Rob 
Brandt adds. 

Support means more than financial 
help, although money is certainly 
important. Through the University 
Affiliate Program, Fairchild 
provides financial support to colleges 
and universities and sends tcchnical 
experts to university sessions 
at which graduate students present 
their theses. "This program offers 
us a closer tie to the universities 
and their students;' explains Tom 
Longo, Vice President of Schlum
berger limited and Chief Tcchnical 

Officer of Fairchild, and a member 
of the advisory board for the 
Stanford center. 

The Advanced Research and 
Development Laboratory's VLSI and 
Advanced Process Research 
Department also supports a Berkeley 
graduate student in work directly 
related to VLSI. Thus, university 
research becomes an integral part of 
Fairchild operations through the 
direct involvement of the company 
and its representatives. 

"\<\'c need research output:' Dr. 
Hogan stresses. "We have techno
logical leadership throughout 
the world and we should not build 
a wall against the Japanese o r 
anyone clsc. What we need to do is 
run to stay ahead -otherwise we 
don't deserve our leadership. With 
indust ry, government and the 
university WOrking~together, 
the United States can 
afford all the tech-
nology it needs:' 
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Promotions for scientists 
represent excellence in 

research and development 



Fairchild President Tom Roberts 
and Dr. Tom Longo, Vice President 
of Schlumberger limited and Chief 

Technical Officer of Fairchild, pre
sented technical achievement awards 
to scientists and engineers at the 
second annual Sherman Mills Fairchild 
Memorial Technical Seminar. 
The seminar and awards banquet 
on April 14 and 15 were at Rickey's 
Hyatt House in Palo Alto, Calif. 

"The Fairchild Key Technologist 
Program began in 1980" explains Tom 
Longo. "Its concept is simple. Since 
it's the technologist- the scientist 
or engineer-who is the primary 
resource of any technology-based 
company, the program represents 
Fairchild's commitment to continued 
technical excellence." 

The program offers advanced 
educational opportunities, grade 
classifications comparable to manage
ment levels, and awards for 
exceptional technical contributions. 

This year there were four 
promotions to the advanced grade 
classification of scientist; six 
President's Awards for outstanding 
technical achievement (divided 
among 17 people); and 16 Technical 
Achievement Awards (divided 
among 30 people). More than 70 
abstracts were submitted for con· 
sideration as topics for presentations 
at the seminar. The technical papers 
were selected by the seminar leaders 
and presented by engineers on topics 
dealing with state-of-the-art 
developments throughout Fairchild. 

PRESIDENT'S AWARDS 

Advanced Research and 
Development Laboratory 
Oaude Alleaume 
Richard Crippen 
P. A. Crossley 
Hemraj K. Hingarh 
Don Lake 
Dave Maxwell 
John Muschinske 
Ashok Nalamwar 
G. R. Padmanabhan 

Tom LOllgo (with Tom :~::::;;;;;;t;~~t;;,,,,,"~~: ~,,;'.;;:;:;,,~;,~:~::.! 
Faircllild Scientist at Key Teclmologist Awards Balll/mll. 

Bipolar Division 
Robert Bechdolt 
Darryl Delano 
David Ferris 
Steve Goodspeed 
Umeshwar Mishra 
Mike Pawlick 
Johnathan Stinehelfer 

Component Test Systems Division 
Egbert (Bert) Graeve 

TECHNICAL ACH1EVEMENT 
AWARDS 

Advanced Research and 
Development Laboratory 
Jim Clark 
Rudy Dyck 
Michael Farrier 
Elmer (Dion) Hoskin 
Thomas Keyser 
Dale Means 
John Pierce 
Ken Radigan 
&bVeach 
Madhukar B. Vora 
David Wen 

Automotive Division 
Len Arguello 
Larry Blaser 
Nick Johnson 

Bipolar Division 
A. Austin 
Robert Burrarazzi 
John Finnel 
Vahak Sahakian 
Terry Weymouth 

Component Test Systems Division 
Arthur Downey 
Rudy Garcia 
Charles Schwarz 

Linear Division 
Jerome Frazee 
Mike Kretchmer 

LSI Products/ Singapore 
Stanley Tan 

MOS Division 
C. Berls 
Chris Galfo 
V. Mathur 
H. C. Travers 

Microprocessor Division 
George Bunting 

Subassembly Test Systems Division 
Bruce Barnett 
joseph DeGcaro 
Sally Fabian 
Herbert A. Knowlton 
Ihor Korhun 
Linda Matlock 
Terry Mickey 

Optoelectronics Division 
Ray E. Brown 
Guy Robby 
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This year Fairchild promoted four key technologists to the advanced 
grade of Fairchild Scientist. Umeshwar (U.O.) Mishra, John Ch:m, 
Jay Shideler, and Hemraj (Hem) Hingarh represent our reservOIr of 
excellence in research and development. Their promotio ns acknowl
edge their significant contribution to the company. 

We honor them -and we take pride in their accomplishments fo r 
Fairchild. 

U meshwar (U.D.) Mishra 
joined Fairchild in 1973 as Process 
Development Manager for the 

Bipolar Division. He has played a key 
role in the development of Fairchild 
Advanced Schottky Technology 
(FAST)"'-a circuit and process con
cept that provides a balance of 
speed and power in semiconductor 
processing. 

U.D. feels that the Key Technolo
gist Program is a real inccntive 
to contribute and is enthusiastic about 
the free exchange of ideas that took 
place at the seminar. "We heard 
the details of various protects
including the problems involved in 
each. If you give a presentation out
side the company you talk only about 
the good things, but sometimes 
learning about the problems is very 
helpful. In other words, if you know 
what went wrong with a design, 
you might be able to avoid doing the 
same thing in your own work~' 

UD. lives in Sunnyvale, Calif. 
with his wife and three children. 
His oldest son is at the University of 
California, Davis, and his youngest 
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son will attend Davis this Fall. 
U.O. thinks his older children may 
pursue medical careers. "Everyone 
else in my family are doclors
my father in India and my two 
brothers. But I always wanted to 
be an engineer:' 

J ay Shideler, project coordinator 
for the Bipolar]6K RAM, has 
a long history of concentration on 

yield improvement for bipolar 
technology. Right now he's involved 
with theoretical and experimental 
studies of redundant memory circuits. 

"When extra memory bits are 
incorporated into a chip you can 
interconnect the desired number of 
bits, even if some bits are defective!' 
he explains. 

Jay, who's been at Fairchild for 
eight years, recalls that "for a long 
time Fairchild had a problem keeping 
key technical people. If you didn't 
go into management you were 'topped 
out.' There were a few people who 
didn't care about promotions, salary 
or position - they were happy just 
being in the lab. But many people 

were frustrated and the 'brain drain' 
pulled them to other companies:' 

ow Jay feels that the 
Schlumberger acquisition, coupled 
with the Key Technologist Program, 
has focused Fairchild's attention 
on applied research. He predicts that 
key people will remain at Fairchild, 
and that recent college graduates 
will have an additional incentive 
to join the company. "The Key 
Technologist Program is a step in 
the right direction;' he says. 

About the seminar itself Jay 
comments: "It was handled very 
professionally. I was honored that 
I was selected to present my paper. 
I gained an overview of the work 
being done throughout Fairchild and 
had the chance to rub shoulders 
with my colleagues in other 
disciplines. Ln Bipolar we have 
monthly seminars similar to this one, 
but on a smaller scale. It's an 
excellent way to share ideas:' 

Jay lives in San Mateo, Calif. 
with his wife and]7 year old son. 
He spends his free time as a horologist : 
one who collects and repairs clocks. 



John Chan 

John Chan joined Fairchild in 
1976 and has been working on the 
Dynamic Random Access Memory 

(DRAM) ever since. 
10hn is part of the Advanced 

Research and Development Laboratory 
in Palo Alto. But his work has him 
traveling to Mountain View and 
San Jose as well. where he directs 
small teams of scientists and tech· 
nioans. He has been actively involved 
in designing all MOS DRAMs since 
he joined Fairchild, including the 
design of the 16K DRAM circuit. 
He is the principal designer of the 64K 
DRAM. which incorporates more 
than 64,000 bits of memory on 
one chip. 

~It's exciting to work with a 
sma11 group on the design process;' 
10hn says. " I like staying dose to 
the technical area in order to solve 
a problem. The Key Technologist 
Program allows me to concentrate on 
my area of expertise, free from 
the diverse problems with which 
many managers deal~ 

John was very honored to receive 

Hem Hingnrh 

his promotion to Fairchild Scientist 
at the Second Annual Key Tech· 
nologist banquet. "I was privileged 
to receive the award from Tom 
Roberts, and 1 enjoyed meeting other 
scientists who have been involved 
in technical achievements throughout 
Fairchild. In a large company it is 
very important to meet your 
colleagues from other disciplines:' 

John, his wife and two children 
(aged two and three) live in Belmont, 
Calif. " It's too early to tell 
whether they have a scientific interest 
yet:' he comments with some 
amusement. 

H emraj(Hem) Hingarh is the 
co--inventor (along with Dick 
Crippen and Peter Verhofstadt) 

of the graduated collector - a 
development which improves the per. 
forman~ of high speed bipolar 
technology. He is the circuit designer 
of Fairchild's new F9445 micro· 
processor and other logic circuits, 
and is presently working on very 
advanced bipolar devices. 

Hem's promotion to Scientist 

represents "an important commitment 
by Fairchild;' he says. " In the past 
there were very few incentives 
for our engineers - nothing to make 
us want to stick with the company. 
Now, through the Key Technologist 
Program, we are recognized for 
our involvement in technology 
development. Our status is earned 
through our technical achievements:' 

Hem says his participation in 
the Key Technologist Seminar was 
a valuable way to share ideas with 
other Fairchild scientists. "There 
is no other way for all of us from 
throughout the company to get 
together. I would like for us to have 
these meetings more often, even on 
a less formal basis~' 

Hem is modest about his work and 
pays tribute 10 his colleagues who 
assist him: Dick Crippen, Ramona 
Way. Betty Sears, Dan Asuncion and 
Madhu Vora. 

Away from Fairchild. Hem 
enjoys outdoor pursuits - tennis and 
picnicking - in his leisure time. 
He lives in San Jose, California with 
his wife and three children. 
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The word evokes a vivid picture 
of three recent disasters in major 
hotels in las Vegas, Nevada and New 
York. Guests stranded in hotel rooms, 
smoke filtering its way through 
air conditioning systems, helicopters 
hovering above a multi-story 
building while victims await an air
lift to safety. 

Alarming, yes. With summer 
at its apex, you're probably preparing 
for a long-awaited vacation. And 

FireProof 
Traveling 

Bob Cll?Veitlnd 



you may be worried that your hotel 
may be a deathtrap during a fire. 

Rest assured. You ~ have 
to live in fear behind the closed doors 
of your home. It .i5 safe to travel
and to stay in large hotels. And you 
gn ensure that the hotel you 
stay at uses the most modem fire 
prevention methods. If a fire does 
break out , you can make sure 
that you're not one of its victims. 

Bob Cleveh1lld, Fire Inspector 
and Acting Fire Marshal for the City 
of Palo Alto, sees new building 
plans. reviews fire protection systems 
and conducts public assembly 
inspections regularly as part of his 
job. Bob has been with the fire 
department since 1957 and an 
inspector since 1963. In this article. 
written especially for HORIZONS, 
he gives some serious Ihoughtto 
the subject of fire prevention and 
public awareness. 

During my 24 years with the Palo 
Alto Fire Department I've seen a lot of 
fires and lire ha.lards. And when I 
travel as a privdte citizen I alway.; do 
a thorough inspection of our hotels. 
My \\"lle says I drive her crazy when I 
~nd 20 minut~chl'Cking the exits. 
I'm always looking lor the fastest, 
S<llest way out. She findlly understood 
my concern when we stayed in a hill
side hotel in Delphi, Greece. one sum
mer. The corridor was 300 feet long. 
with the only exit at the other end of 
the hall from our room. Our only 
window lool...cd out onto the hillside. 
a drop of 40 fcc!. After that visit she 
realized the Importance of fire exits. 

If you're traveling for bUSiness or 
pleasure this summer, here are some 
common sense precautions you can 
take to make your trip enjoyable 
and S<lfe. 

-Whether you use <I travel agent or 
make trip arrangements yourself. ask 
the hotel manager about the hotel's 
fire protection program. Determine if 
the facility is protected by automatic 

fire sprinklers. You should be able 
to sec the sprinklers on the ceiling of 
your room. Ask whether the hotel 
fire alarm system has been tested 
recently. Inquire about written fire 
safety instructions. Some hotels may 
post instructions for gu(>Sts to~. 
It not. it's your right to find out what 
these instructions are. You don't have 
to be reticent about asking. 

Exits are the key to a safe evacua
tion in case of a fire or any other 
emergency. As soon as you're in your 
hotel room, look for the nearest way 
out. Almost 90 percent of hotel guests 
will try to exit the way they came in
usually through the elevator and the 
main lobby. Elevators should riot be 
used during a fire. In fact, some hotel 
elevators are taken out of service 
automatically during a fire. Find the 
best route oul of your hotel. The.re 
should be at least h ... o exits on each 
floor of a large hotel. If there are stair 
wells. make sure that access doors 
open from both sides. Some stair 
wells have access from the inside of 
the hotel only, for security reasons, 
and you may have to descend to the 
first floo r to exit the stair well. Also, 
determine if there is roof access via 
the stair well. 

The very first thing you should do 
if you detect a fire anywhere in your 
hotel is to call the fire department. 
Gi ... e the dispatch operator the name 
and location of the hotel. and your 
name and room number. 

If you cannot leave your room 
becausc of smoke in the hallway, try 
to att ract attention through your hotel 
window. Do /lot break the glass of 
your room window unless you abso
lutely have to for fresh air. Remember. 
smoke rises. and if the fire is below. 
you may complicate the situation by 
letting in smoke from the outside. 
However. if you can open and close 
the window. it's okay to step out onto 
a balcony to attract attention and 
then return to your room if it is 
smoke-frcc inside. 

If you have done everything y,ou 
can to attract attention, wait for help. 
Never attempt to jump from a build
ing more than two stories high . jump
ing is moredangerol1s than the fire 
itself! Movies and TV shows which 
show jumps are dramatic-but 
unreal istic. 

Above all. don't panic. You can 
wei towels, bedding and handker
chiefs to stuff under your door and 
over the air-conditioning unit-the 
places smoke is most likely to enter 
your room. In most fires it is smoke 
inhalation. not burning. that causes 
injury. If smoke enters your room get 
close to the floor. Place a wet hand
kerchief or towel over your face. You 
may experience symptoms from severe 
smoke exposure: swollen eyes and 
a runny nosc. These symptoms are 
your body's natural mechanism for 
protecting itself. 

Although the building owner must 
provide safety features and inform 
hotel guests of fire prevention meth
ods, it is your responsibility to know 
that these methods exist and to stay 
away from hotels which do not have 
modem fire prevention methods. 
We are all responsible for our safety. 
Stay alert and you'll ensure optimum 
personal safety. Good education 
and preparedness are always the best 
protl>ctions against disaster. If you 
take sensible safety precautions. 
you'll have a safe and happy tri p. 
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(A special section devoted to 
employee news culled from Fairchild's 
divisional newsletters) 

OVER THE HORIZONS 

preside'lt. 

President Tom Roberts has been 
meeting with employees at facilities 
he has been visiting. At Subassembly 
Test Systems in Latham, N.Y. 
Tom talked about Schlumberger's 
confidence in Fairchild and "the goal 
of becoming number one in Semi
conductor and Automatic Test 
Equipment:' He reiterated this 
message a t a visit to Xincom in 
Canoga Park, Calif., on April 6, 
where he spoke with employees at 
both the Vanowen and Plummer 
buildings of the facility. At both visits 
Tom stressed that being the "best" 
means that we have the best tech
nology, quality, and profitability
and to accomplish these goals "we 
must have the best people:' 

He noted that additional training 
has been emphasized to allow for 
personal growth and expression. 
These programs are being reviewed 
and introduced to each division. 
The Xinformer, Xim::onz Division 
Editor: Limilf Stouffer 

Factfinder, SJlbassembly 
TI!SI Systems Division 
Editor: Beth Martin -

A tactile tour on April 9 enabled 
,",0 blind participants in the National 
Sensory Aids Foundation Conference 
to learn about the Automotive 
Division's production areas in 
Mountain View. The conference 
goal was to familiarize people from 
throughout the United States with 
Silicon Valley manufacturing technol
ogies in order to analyze accom
modations and develop jobs which 
can be performed safely by visually 
handicapped people. Walt Winlaw, 
Manufacturing Manager, and Lou 
DeFiIlo, Group Leader, along with 
Pam Normington, Employment 
Representative, coordinated and 
conducted the tour. The visitors were 
given "hands-on" exposure to the 
equipment we use and products we 
manufacture. The conference rated 
Fairchild's tour among the best 
experience in the valley. 
The Sp4rk, Automotive Division 
Editor: Dialle Cusliman 

restoring, at rl!St. 

Pick a hobby, any hobby. Doug 
Debs, Product Engineer, CCD Imaging, 
spends his spare time restoring old 
locomotives to workable condition. 
Several years ago, Doug joined 
forces with other railroad enthusiasts 
to repair and maintain steam loco
motives. Currently, they are working 
on a 3000 horsepower engine built 
in 1921 and weighing 135 tons. 
Eventually Doug hopes to restore 
one of the three locomotives located 
in parks around the San Francisco 
Bay Area. 
Technolog, Adtumced Research & 
Development Laboratory 
Editor: Petmy Fletcher 
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OVER THE HORIZONS 

Bill Mulloy, Maintenance Mechanic, 
Discrete Division, San Rafael. puts 
his B.A. in Anthropology and Arche
ology to good use in his spare time, 
by doing artifact analysis and field 
site surveys for Environmental Impact 
Reports. On weekends Bill is usually 
up at Point Reyes ational Seashore, 
north of San Francisco, working as 
a volunteer at the replicated Coast 
Miwok Indian Village. "The study of 
prehistoric stone technologies is an 
area of specialized research in which 
I've been involved for the past six 
yean;' Bill explains. "Knowing how to 
make stone artifacts gives me insight 
into the methods available to prehis
toric artisans:' In his work, Bill uses 
prehistoric tools such as deer antler 
f1akers and stone hammers. He also 
owns a large collection of spear 
and arrow points, some of which are 
on display in England as part of 
a Drake Socicty Exhibit. 

Discrrl,. Neu'SbNt, lJJscr,.t,. Division 
Ed,tor: GretchL'rl Hl'Aly 

TECHNICAL WRITlNC AWARDS 
Fairchild employees authoring 
technical articles for presentations 
or publication in appropriate profes
sional journals receive cash awards 
as part of the Technical Writing 
Incentive Awards Program. Technical 
Writing Awards appearing below 
",'Cre given from March-June 1981. 

Advanced Research & Development 
Laboratory 
TIch Dao 
"Recent Multi-Valued Circuits" 
COMPCON'Sl 

Bipolar Division 
Bill Owens 
HGate Array versus Custom LSI" 
IEEE COMPUTER SOCIEn' 
Brislol- Digital Design Group 
Jonathan Summers 
~CPIB Programmable Power Supply" 
PROGRESS 

Component Test Systems Division 
EdSloan 
"Dynamic Converter Testing Using 
Walsh Functions" 
PROCEEDINGS OF SEMICON 
EUROPA '81 

Linear Divis ion 
Bipin Shah, V. N. Srinivasa 
"Evaluating Goldless
TO-5 Devices" 
ELECTRONIC PRODUCTION 

Bill Mlll/oy, works on Q teep« III Coast Miwok I'ldill" Villagt. Poillt Rtyes Nlltiolllll 
Seashol'"t. 

Miaoprocessor Division 
Dave Corbin 
"Miaosphere- F8 System I/O 
Expansion" 
PROGRESS 

Roy Kole 
"Miaoprocessor Architecture Attacks 
the Software Problem" 
PROGRESS 

Steve Landry 
"Design Prototype and Debug with 
the F68 PEP" 
PROGRESS 
Subassembly Test Systems Division 
Keith Blackey 
"Field ATE" 
DATAQUEST MONTEREY 

Stephen DeSimone 
"In-Circuit Testing of ECL Loaded 
Boards" 
PROCEEDINGS OF THE ATE 
SEMINAR 

John Jughes. Bruce Barnett 
"In-Circuit LSI Testing" 
ELECTRONIC PACKAGING & 
PRODUCTION 

Steven Scheiber 
"In-Circuit Testing- Testability 
Requirements" 
PROCEEDINGS ATE SEMINAI~ 

PATENTS 
Fairchild's technological leadership 
depends, to a great extent, on the 
creativity of its people. Inventors 
listed on patents issued to Fairchild 
from March-June 1981 appear below. 

Anthony G. Bell 
"Electrical Identification of ROM 
Orientated Devices" 
Patent No. 4,268,911 

Lawrence M. Blaser, 
Leonard E. Arguello 
"Ignition Control System" 
Patent No. 4,275,701 

Falke Henning 
"Merged BipolarIField- Effect Bistable 
Memory Cell" 
Patent No. 4,276,616 

John Pierce, William I. Lehrer. 
Kenneth J. Radigan 
"Process for Patterning Metal 
Connections On A Semiconductor 
Structure By Using A Tungsten 
Titanium Etch Resistant Layer" 
Patent No. 4,267,012 

Ramesh C. Varshney 
"Charge-Coupled Device Analog
To-Digital Converter" 
Patent No. 4,275,387 
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LETTER FROM THE EDITOR 
If you look closely at the 

HORIZOI S masthead youll see a 
slight change. We've added the words 
"A magazine for Fairchild people 
around the world:' 

This statement is especially true for 
the fall issue of HORIZONS because, 
for the first time, the magazine is going 
to every Fairchild employee through
oulthe world. 

Although we come from many 
countries and cultures, speak a variety 
of languages, and have different jobs, 
we all work for the same company 
and share common goals. Through 
HORIZONS we can learn about each 
other, about Fairchild, and about our 
role in the semiconductor industry. 

We hope that youll enjoy this first 
international edition of HORlZONS
and that youll show it to family and 
friends. Through reading, sharing and 
contributing to HORIZONS, you can 
truly make it "a magazine for Fairchild 
people around the world~ 

Ellen B. Burgess 
Editor 
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Fairchild 
Pe~leLendA 
Helping Hand 
in Communities 
Around the 
World 

Sandy Nr/soll 
guides the Cub Scollts 
ill IIIe right dir«lioll . 

Fairchild has fadlities around the 
world with employees of many 
nationalities and customs. But there's 
a common bond that crosses inter
national boundaries: the willingness 
to help others. In Indonesia and 
Mountain View, California, Singapore 
and South Portland, Maine, Brazil 
and Titusville, Florida, Fairchild 
employees find lime to help fill com
munity needs in a variety of ways. 

HORIZONS surveyed our plant 
locations for a sampling of com
munity relations work. While we can't 
mention every activity in which our 
employees are involved, here's a good 
cross section of the volunteer efforts 
we discovered. 
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/ubila ,rt Fairchild 
Hong Ko,rg ulOrki!1'5 
finish a Commwrity Chest 
"Walk for Millions." 

Working together 
In Bonfim, a small district near 

the Fairchild plant in Campinas, 
Brazil, there's an orphanage called 
Lar Caminho Da Verdada. Each year 
employees at the plant contribute 
food and clothing to the orphanage. 
Four employees take the extra time 
to coordinate this mass effort. Marcos 
Cesar Mathias, Francisco Carlos 
Solder, Benedita Jesus Manini and 
Jose Carlos Vanucci, from the 
Campinas Maintenance Department, 
make sure that the orphanage receives 
items on a regular basis, especially 
in winter when warm clothing and 
shoes are necessities. Christmas 1980 
was a time of special giving for 
Fairchild's Brazilian employees, 
who donated to more than 100 
orphans. And some of the children 
even spe:nt Christmas with the families 
of the four men who coordinated 
the project. 

In Hong Kong, Fairchild employees 
tum athletic for an annual Com
munity Chest evcnt. Last year they 

4 

When the alarm 

Tire traditiom;i/ snak'e dance 
is parl of /a karla's a,mual 
Kartinj Day celebration. 

gOI1$ of{, LAtlram's ~L~::=:..':::::;:::::;"'~"'------' volunteer firnne" 
are ready! 

raised more than 12,000 Hong Kong 
dollars (about 52,000 U.S. currency) 
in a 12 km (7 mile) "Walk for 
Millions:' More than 100 employees 
complcted the walk and Fairchild 
Hong Kong management pledged its 
support by sponsoring each employee 
who participated. They donated 
prizes to the five fastest walkers and 
the five who raised the most money 
for this worthwhile cause. Fairchild 
people proudly displayed their 
company T-shirts and caps as they 
walked the "Millions" course along 
the Shatin hillside paths of the 
New Territories. 

The big community event for 
workers at Fairchild's Jakarta plant 
is the annual Kartini Day Commemo
ration. R.A. Kartini, 1879-1904 , 
was a young woman who worked 
for the education of Indonesian 
women. The Fairchild Jakarta com
munity honors her contribution to 
the emancipation of Indonesian 
women with a celebration which 
includes a national dress fashion show 
for the women, volley ball and other 
sports for the men. 

Boy Scout 1eaders and 
vo1unteer firemen 

There's a place for giving on a 
plant -wide basis, and there's also 
room fo r the extra help that only 
an individual can give. 

Fairchild seems to be replete with 
scouting enthusiasts, who often spend 
up to 15 hours of volunteer time each 
week working with young people. 
Sandy Nelson, a Plant Maintenance 
officer worker at the Advanced 
Research and Development labora
tory, Palo Alto, California, has been 
training Cub Scout leaders ror Santa 
Oara County for the last two years. 
Sandy works on leadership training 
and scouting events for the county, 
and is also a Cub Master for the 
district in which her three sons 
are scouts. 

Another dedicated Boy Scout 
leader, John Kenda, works in Fair
child's Test and Checkout Department 
Titusville, Ronda by day and 
spends his after work hours as 
Advancement Chairman for the local 
scout councils. "1 make certain the 
boys can qualify and receive the 



Bob Ch ris tensen witlr 
Iris exteudf'd family. 

Boll F1rU'ulf'llill 's Utor" 
with thr Irlmdirnpped 

reu'!frds him Utith 
~m{' speCIal fr ir>uu. 

awards they've earned;' John explains. 
John's two sons are both active 
scouts: Richard is earning his Eagle 
Scout badge and Mark is working 
on his Star. 

The Boy Scouts don't have a 
monopoly on the expertise of Fair
child workers who practice the motto 
"be prepared:' In Latham, New York, 
Bill Murphy, Product Marketing. 
Jim Baldwin, Manager Training. and 
Ed Rhynders, Maintenance Depart. 
ment, find time to help the local 
Verdoy Volunteer Fire Department. 
They carry monitors which alert 
them to fire alarms and rescue calls 
anywhere from the Latham plant to 
the Albany airport. They're on call 
24 hours a day. at work and at home. 

Good will ambassadors 
Other Fairchild people help by 

making special efforts in areas as 
diverse as international relations 
and aid to the handicapped. 

Robert Christensen, Technical 
Maintenance Supervisor in the Auto
motive Division, Mountain View, 
California, has his whole family 
involved in Inter-Study, a program 

for Japanese college students. During 
their stay in the Christensen house
hold the students learn American 
culture and practice their English. 
"They become regular family mem· 
bers;' Robert says. "And we gain new 
friends who continue to write us long 
after they've returned to Japan:' 

Physically and mentally handi· 
capped children get a boost from 
Bob Aewwellin at Fairchild's Testline 
plant in Titusville. Aorida. Bob helps 
out in a special recreation program 
for the handicapped in his community. 
And Muscular Dystrophy has had 
the support of Fred Harland for 
seven years. Fred, a machinist at the 
Optoelectronics Division. Santa 
Oara, California, is on the Executive 
Committee of the Muscular Dys. 
trophy Mission Counties chapter. 
The committee coordinates fund · 
raising events in four counties, 
and also plans parties for patients. 
Fred helped organize this year's Labor 
Day event at the San Jose Convention 
Center. to coincide with the Jerry 
Lewis Muscular Dystrophy Telethon. 
The local event raised almost 
5235.000 for Muscular Dystrophy. 

Scoring a goal 

Mikf' , 
tlrl' middle of Ilrl' 
action Oil the foolball 
field as a rf'f for 
young alhll'll'S. 

Fall is a busy time of year for 
Fairchild sports-lovers who decide 
to devote their volunteer time to 
teaching young athletes the rudiments 
of the game. 

Says Mike Hernandez. Corporate 
Personnel Manager. who dons a 
striped jersey and referees high school. 
college and Police Athletic League 
(PAL) football games: "I like working 
Ivith young people and helping them 
reach their personal fitness goals. 
It docsn't really matter if they 
continue with the sport later on or 
not. They've learned about teamwork, 
conditioning and sportmanship:' 

In fact. teamwork seems to be the 
goal of all Fairchild participants in 
community programs. Whether 
they're working for the Community 
Chest in Hong Kong or PAL football 
in California, our employees are 
creating goodwill at our facilities and 
the communities they serve. For Fair
child people around the world. giving 
truly docs honor the giver. 
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T:
he microprocessor, or "computer 

on a chip:' has been making waves 
in silicon technology for the last five 

years. ow a chip which Fairchild 
pioneered in the last decade is spawn
ing an undercurrent of excitement 
among solid-state physicists and users 
who foresee a myriad of applications. 

"ceo imaging devices are the 
computer eyes of the future:' says Will 
Steffe, Manager of the ceo Imaging 
and Signal Processing Division at 
Fairchild's Advanced Research and 
Development Laboratory in Palo Alto, 
California. "They are more precise 
and morc rugged than the human eye. 
A growing family of these VLSI de
vices, manufactured with an extension 
of MOS technology, has been in pro
duction here for two years. The 
combination of solid-state imaging, 
readily available computer power, 
and artificial intelligence concepts 
will revolutionize industrial automa
tion and change our Iives~' 

Christened the "chip that can see" 
by Fortune Magazine (August 10, 
1981), the charge-coupled device 
(CCD), or imager chip, collects light 
and converts it into electrical signals. 
While the transistor replaced the 
vacuum tube, the imager chip can 
replace the relatively large vidicon 
tube which functions in cameras to 
reproduce photographic scenes. 

The chip manipulates photons, 
or particles of light, as well as elec
trons. Because silicon can absorb 
light beller than the human eye, 
the chip is 80 percent more effective 
than photographic film, and 60 per
cent more effective than vidicon 
tubes. The photons in the chip 
are absorbed by pixels- picture 
elements -which conduct away 
electrons to reproduce a picture 
on a TV screen, print it oul as a stili 
image, or store it on magnetic tape 
for later use . 

• 

"During the 1970s Fairchild led the 
development of CCD technology;' 
explains Joe Rothstein, Marketing 
Manager for the division. Fairchild 
introduced the first CCO on the 
market in 1973. The original 
device was designed for use in slow 
scan TV systems, document reading, 
optical character recognition and 
imaging applications in military 
reconnaissance and weapons systems. 

Today, two kinds of CCDs manu
factured by Fairchild are in wide use 
in industrial applications: the line 
sensor and the area array. In both 
devices light generates the electrons 
in silicon until a charge is b uilt up. 
This charge is then transferred out 
and shifted sequentially to an ampli 
fier as an electrical signal which 
represents values of black and white. 

The line sensor is commonly used 
in the office facsimile machine, or 
telecopier. Close examination of the 
machine copy will show that each 
character, or letter, is actually 
composed of multiple lines. The area 
array is capable of sensing one image, 
storing it temporarily and feeding 
it out one line at a time. This type of 
imager chip is used when a picture 
of an area (such as a television scene) 
must be reproduced. Because the 

sensor is very sensitive, precise, and 
able to operate in dim light, it is also 
useful in astronomy and for aerospace 
applications. 

The most exciting applications for 
the imager chip are in varying stages 
of development. The image sensor 
now is used in aircraft cockpit tele. 
vision systems and ground support 
equipment by the U.S. Air Force. 
The cockpit television sensor (CTVS) 
system is comprised of a small sensor 
head and a remote electronics unit, 
installed on tactical fighter aircraft 
for documentation of combat and 
training missions. It enables video 
tape recording of real-time situations 
as seen by the pilot, plus mission 
symbols projected on the pilot's 
display screen. 

Industrial applications of the imager 
chip are becoming increasingly exotic. 
A Bureau of Mines contract lVith Fair
child several years ago used the 
chip in a camera small enough to be 
injected through a three inch diameter 
hole after mine explosions. The cam· 



\ 
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era was able to determine the extent 
of the damage and locate workers 
trapped in the mine. 

Today the food industry is using the 
tiny camera for orange and carrot 
sorting in factories - and even for dis
cerning the "nooks and crannies" in a 
good English muffin. Joe forecasts that 
"the chip has the potential to scan a 
book and reprint it in braille, sit in a 
periscope that can see in the dark using 
only starlight and moonlight, and ful
fill such medical applications as 
recording images of the brain and 
performing diagnostics, such as 
blood cell analysis and iris 
pattern recognition. 

From the line scan cameras in the 
wands used by checkout derks, 
to film to video conversion, the 

chip is literally reaching into the 
future of electronic vision. 

"Robotic vision is the greatest single 
opportunity for the imager chip;' pre
dicts Joe. "The chip could be fitted 
into industrial robots which would 
have the intelligence to 'see' the differ
ence between a nut and a bolt. and 
through computer hookup, instruct a 
robotic ann to perform the necessary 
manufacturing tasks:' 

Since various scanning methods 
have been in wide industrial use 
before, what makes the imager chip 
so exciting and different? 

"It's small, precise, efficient, dis
criminating - and virtually inde
structible:' Joe explains. "You can 
place the camera which houses the 
chip in a parachute fired. by a 
Howitzer and it doesn't break:' 

If that statement sounds like a TV 
commercial for a familiar indestructi
ble consumer product, pay attention. 
The imager chip has a bright place 
in the electronic vision market 
of the future. 
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You've been to the farewell 
party, exchanged telephone num

bers and addresses with your co
workers, and taken a last look at the 
familiar building in which you've 
worked for 10, 15, or maybe 25 years. 
It's Friday afternoon and you've 
made your usual weekend plans. 
But Monday morning the alarm goes 
off as usual at 6:30. You've forgotten 
that you don't have to wake up early! 
You close your eyes and try to go 
back to sleep. Then, 10 minutes later, 
you decide to get up. 

You don't have to go to work today 
-or ever again-and you're not sure 
whether you feel good or bad about it. 

For many people who've worked 
all their lives the transition to retire
ment is relatively easy. Community 
and family involvement, hobbies 
and travel offer inviting leisure time 

pursuits. But the psychology of being 
a retiree has its variables. True, you 
can qualify as a senior citizen for 
reduced rate public transportation 
fares, tickets to the movies and other 
cultural events. And you can join the 
senior citizens dubs that seem to 
abound in larger communities. But 
you may not really feel like a senior 
citizen yet. You have energy, good 
health, and you don't feel ready to 
sit home in front of the 1V or watch 
the young folks beginning careers 
and families. 

Retirees don't have to retire from 
life simply because they've retired 
from work. If you have maintained 
friendships and interests during 
your working life you can continue 
your activities with rene\\led energy 
after retirement. 

For example, the League of Women 
Voters has an active contingent of 
retirement age women. Schools 
welcome the volunteer efforts of 
grandparent types who can help in 
the classroom or with school safety 
programs. Some retired people keep 
active in the business community as 
part-time consultants - or share their 
expertise with young people involved 
in groups such as Junior Achievement 
or Project Business. Older people who 
enjoy solitude can spend time working 
on house and garden projects, reading, 
or preparing special meals. 

HORIZONS talked to 1 .. -.'0 retired 
Fairchild employees who clearly feel 
that life is just beginning. One was an 
hourly production worker, the other a 
salaried employee. We heard firsthand 
how they coped with the day when 
the alann no longer went off. 

A NEW BEGINNING FOR FAIRCHILD PEOPLE 

RETIREMENT IS THE 
THRESHOLD OF A 
FOLLLIFE 
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Not Otl(' to "get behind Ihl' ~8ht ball;' 
Amta Boyd enjoy$ family, gardening and 
pool in her active! relirenUmllifl', 

A nna Boyd, an hourly produdion 
worker who joined Fairchild in 

1966, retired in 1981. Anna started 
her Fairchild career doing assembly 
work and spent her final working 
years in the diffusion area of CMOS, 
now a pari of the MOS Oivision in 
South San Jose, California. 

"I liked working at Fairchild and I 
felt that I was well paid;' Anna says. "I 
had to work because my husband was 
disabled (he died in February1981), 
Most people have 10 work for one 
reason or another. I had lots of friends 
al Fairchild and I still keep up with 
the people I knew:' 

Anna moved to her home in 
Ne\vark. California, 12 years ago. 
She has two daughters who live 
nearby and grown-up grandchildren 
whom she sees regularly. For Anna 
there are no idle retirement days. "The 
days just sJX"l"d by:' she comments. " I 
keep up the yard myself and [spend 
a lot of time on the house. I wasn't 
able to do that while I was working. 
I also like to crochet. Right now I'm 
working on an afghan and a baby 
blanket. I like staying home. I enjoy 
my home and I don't fecllonely~' 

Although Anna's retirement income 
makes her feel financially secure, her 
life-style is simple enough so that she 

-fjllishing Illdtc:h.." nffnodelittg 
job is top priority for 
n!tirtl' /im Boyce. 

doesn't need to spend a lot of money. 
She splurged recently on a trip to 
Idaho and Colorado where she visited 
her brother and sister. She also plans 
to visit her husband's family in 
Mississippi. "I have the freedom 
to ~rave1 now;' she says. 

Anna is no longer working. but 
she's passed on the Fairchild trildition 
to her youngest daughter, Joanna 
Hernandez, who has been with the 
Automotive Division for two years. 
Anna Boyd is enjoying life after 
Fairchild - and for her daughter, 
life at Fairchild has just begun! 

F or Jim Boyce, who retired in 
June 1981 after a 2D-year career, 

"retirement is a time to start enjoying 
life. I'm physically fit, in a good 
economic position and my children 
are grown. I'm free from responsibili
ties. It's a good time in my life:' 

Jim joined Fairchild as Insu rance 
Manager at Syosset, New York. 
He came with the company toMoun
tain View in the same position 
in 1959. "I transferred to California 
because I saw the prospecl s for 
company growth-and I looked 
fonvard to the lovely climate:' 
Jim retired as an accountant in the 
Corporate Payroll Department before 
that function was decentralized. 

"Retirement wasn't a shock to me 
because I eased into it;' Jim explains. 
"I took long weekends when I neared 
retirement age (he'll be 64 in February). 
I think people should start p lanning 
for retirement in their 50s and do it as 
soon as it's economically feasible:' 

Jim and his wife live in the Los Altos 
home they bought when they first 
moved to California. His current 
retirement project is remodeling the 
kitchen. "I'm rounding third base and 
heading for home on that one:' Four 
years ago Jim bought a cabin in the 
woods in the mother lode town of 
Pioneer, California. "There's clear air 
up there at 3500 feet altitude. It's great 
for fishing. chopping wood and 
playing golf~' 

Jim's grown son and two daughters 
live in the Bay Area. He also has 
family in New York whom he visited 
recently-and his future travel plans 
look to more distant horizons 
(perhaps Hawaii, perhaps a cruise 
to Panama). "Right now I'm adjusting 
to my new life. I feel lucky to have 
a home that I bought when mortgages 
and interest rates were low. 
We retirees arc pretty lucky. Although 
the cost of living has increased, 
most of our expenses are fixed. 
We can really have some good times:' 

9 



WHAT'S IN A NAME? 
That all important 

trademark is the key 

'---~~--J 
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N ames like "Cheerios;' "Exxon;' 
and "Bank of America" make us 

think of certain products or services. 
In the electronics industry, so do 
"Fairchild;' "Scntry;' "Faultfinders;' 
and "Teslline:' 

These names, designs or symbols 
are called "trademarks;' "service 
marks" and sometimes "brand names:' 
They are protected under the Trade
mark Act of1946. a law dealing with 
unfair competition. 

Fairchild actively pursues the 
registration of its trademarks in 
many foreign countries. Says Warren 
Becker. Senior Patent Attorney, who 
is responsible for the registration 
of Fairchild's domestic and foreign 
trademarks: "We register Fairchild 
trademarks in the United Slates 
and foreign countries to enhance 
our company image, give recogni~ 
lion to trademark laws and policies 
in othercounlries, and prevent the 
inaccurate and unauthorized use of 
our trademarks in those countries:' 
In the United States the first user has 
the rights to a mark, but in other 
countries the first to register a mark 
has the lights. 

Many people are confused by the 
meaning of "trademarks" and other 
methods used to protect proprietary 
rights, such as patents and copy
rights. Explains Warren, "Patents 
protect ideas; they are a grant from 
the government. Copyrights are 
original works by authors and artists 
that are registered, and trademarks 
are letters or designs that distinguish 
products and services from other 
providers. Their registration for
mally advises the world that thto'se 
products and services belong to a 
particular company:' 

A tradename identifies a com
pany; a trademark distinguishes 
the origin of a commodity or service 
hom other origins of the same 
or a similar commodity or 
service-whether it is natural, 
manufactured or processed. How
ever, not all words, names, phrases 
or designs can function as marks. 
The generic (or common) name by 
which a product or service is 
known - such as "semiconductor"
is (ree for all businesses to use to 
refer to their products. 

Often a lot of time and money go 
into promotion of trademarks to 
attract customers. The mark then 

becomes a valuable business asset. 
It becomes the only way of dis
tinguishing the origin of the product 
or service hom those of other 
businesses. 

When the mark is the key factor 
in the success of a particular busi
ness, it must be carefully protected. 
For example, if a business loses its 
right to use a mark. or isgeograph
ically restricted in the use, it cannot 
capitalize on the goodwill estab
lished under the mark. If another 
business uses the mark, illoses 
its impact. Signs, labels and pro
motional material no longer serve 
their purpose, and a company would 
have to inform the public that its 
mark has been changed. 

If the same mark is used in the 
same area, or in different areas of the 
country. by two or more unrelated 
businesses, all of the businesses 
would have problems. A business 
that features its marks in advertising 
and publicity to promote its product 
might damage a competitor. Pros
pective customers might purchase 
the competitor's products by 
mistake. Too, a poor reputation 
associated with the mark of one 
business could become attached to 
all users of the same or similar mark. 

Many of these problems can be 
avoided if the trademarking process 
is called to the attention of the busi
ness's legal department so thai pro
tective measures can be laken or 
appropriate changes Can be made. 

In the United States it's not diffi. 
cult to acquire trademarks. The only 
requirement is the actual usc of the 
mark to identify the product or ser· 
viC'('. The mark must be used in an 
open manner reaching the public. 
I! should be registered with the 
Secretary of State and the United 
States Patent and Trademark Office. 
However, the mark must be used to 
establish trademark rights. 

In the United States the right to 
use a mark exclusively occurs on the 
date it is first used in a public manner 
to identify particular products or 
services. This right lasts as long as 
the mark is used continuously and 
properly to identify the product or 
service. This date is very important; 
the user must be able to establish the 
date of first use; he then has the 
right to the mark and the legal right 
to use it exclusively throughout 

every geographc area where the 
first use occurs. 

If you usc Fairchild trademarks in 
your work. here are some simple 
guidelines that should help: 

-The generic (or common) name 
for the product should be used with 
the mark the first time it appears on 
labeling or in advertising copy. 

-A trademark is an adjective and 
should be used as one. 

-A trademark should be used 
only to designate the product on 
which the owner uses the mark and 
not on prepared products Ihat 
another makes from it. 

-A trademark should not be used 
in the possessive or plural form. 

W hen a trademark appears in 
printed copy it should stand out 
from the rest of the copy by being 
depicted entirely in upper case letters 
or by capitalizing the first letter. 
Italics, quotation marks. underlining 
or bold face type may also be used. 

To distinguish a trademark from 
other common words, the designa
tion "1m" or "Brand" may be used. 
The notations "Reg. U.S. Pat. &. 
T m Off" or an encircled letter "R" 
should be used only if the mark 
is registered in the U.S. Patent and 
Trademark Office. 

Among Fairchild's registered foreign 
and domestic trademarks now in use 
are the following: 
AFIT 
FAIRCHILD 
FAIRDATA 
FAIROIAL 
FAIRTEX 
FFI 
FAULTFINDER 
I'L 
INFINITY 
INTEGRATOR 
KV 
MICROFLAME 
MICROLOGIC 
QUAORAFET 
SENTINEL 
SENTRY 
TESTLINE 

&litO"'5 II0U; Excerpts from tIle article 
"How 10: Acquiriflg alld protectillg trodl'
mark riglltj~ b.,! Dauid A Weinsll'in an> 
repr;IIfl'd With pennissiOlI from the Cali
fornia Statl' Bar IOllnlQl~ Al/glL'lt 1981. 
Tire origiflU/ article iraI' bl'l"l1 edited for 
HORIZONS. 
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HARVEST FESTIVALS: 
OUR IN'I'ERNATIONAL 
THANKSGIVINGS 

Autumn in the United States evokes 
memories of Thanksgiving sights and 
smells. The family gathers around a 
festive table; outside, red and golden 
leaves fall to the ground. The delicious 
aroma of long-roasting turkey and 
fresh fruit pies blesses the air. It is a 
celebration of the first harvest in the 
new land of America, when pilgrims 
and native Americans gathered 
together to enjoy bountiful gifts from 
earth and sea. 

{ 

But the Fairchild world extends 
beyond the horizons of the United 
States, both geographically and 
culturally. Although Fairchild is 
headquartered in Mountain Vi~v, 
Califomia, we have plants in the 
Pacific and Southeast Asia (Hong 
Kong, Indonesia, Korea, the Philip
pines, Singapore) and Latin America 
(Brazil and Mexico). New facilities are 
in the offing for Germany and 1apan. 
Our sales offices dot both hemispheres. 
And our domestic population reflects 
a variety of cultures and nationalities. 

Almost every culture has its own 
unique "thanksgiving~1 In this issUE'of 
HORIZONS we pay tribute to thE' 
festivals of some of the many nations 
and cultures which comprise our 
Fairchild world. 

Japan: Bright o range kaki, delicious 
matsutake 

In Japan autumn is the season 
for fruits and nuts. In modem times 
Western fruits such as apples, pears, 
grapes and peaches are plentiful. But 
for the tradition-minded Japanese lhe 
fruit that truly says autumn is the 
bright orange kaki, or persimmon. All 
autumn long the kaki is served as a 
dessert; it is dried too, in preparation 
for the New Year holiday. October also 
brings chestnuts and the gingko nut. 
Chestnuts go into a dish called 
fukiyose, a colorful melange of nuts, 
shrimp, matsutake and vegetables, 
arranged to suggest a pile of autumn 
leaves. Some rural areas celebrate a 
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chestnut festival, presenting cooked 
chestnuts in rice for a special sweet 
cake. The gingko nut also has its 
autumn homage; it is cracked and 
roasted over the hibachi cools and 
eaten hot, much like the American 
roast chestnut. 

Another Japanese specialty appears 
at this time of year, bringing office 
workers and parties of families and 
friends into the reserved forest areas 
where matsutake, a giant and delicious 
mushroom appears. People swarm 
into these areas carrying sake, rice and 
cooking pots. They pick the matsutake 
and cook and eat it right on the spot. 

China : The Moon Festi va l 
The Chinese Moon Festival 

comes at harvest time: the eighth 
month of the lunar year, or close to 
September in the Western calendar. AI 
this traditional celebration, Chinese 
people gather outdoors in the bright 
moonlight, eating. drinking and reeit· 
i08 poetry. During thc festival the 

tradit ional gift is a box of four moon
cakes-sweet fruitcakes laced with 
spices, almonds, nuts and fruits. 
Sometimes other round fruits that 
suggest the moon (apples, peaches, 
pomegranates) are piled on the festival 
table for guests to enjoy. 

Pacific and Southeast Asia: hvo 
harvests a year 

In Fairchild's Pacific and Southeast 
Asian cultures, the fall harvest festival 
is nonexistent. The mild climate per· 
mils not one, but hvo harvests each 
year. 

In the Philippines, for example, a 
spring Festival of the Holy Cross is 
celebrated in coastal towns with some 
of the old tradilions- including the 
election of a festival queen, and a lot 
of eating. The festival food is gathered 
by the men and cooked by the women, 
then eaten communally to nourish 
both the diners' and the community's 
spirit. The feast offers a lot of seafood, 

including mussclscultivated in the 
ocean shallows. 

As it is in the Far East, rice is a 
mainstay of the Philippines, Singapore, 
and other nations of Southeast Asia. 
Grown on paddies (or padis, from 
which the American word derives), 
rice is the sacred grain around which 
many festivals and traditions have 
emerged. During the rice harvest the 
"rice soul" is protected by hiding seeds 
in comers of a house, where visitors 
cannot sit or walk over them, jinxing 
their growth. The planting, cultivation, 
harvesting and processing of rice is a 
complicated occupation and most of 
these countries have a rice culture 
which carefully defines the role men 
and women play in it. 

South of the Border: turkey is a 
holida y bird 

Mexico does not have a Thanks· 
giving festival as such, but it does have 

, 
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turkey as a holiday bird, reserved for 
special occasions as it is in the United 
States. Mexico's national dish is mole 
poblano, an adaptation of an old 
Indian recipe calling for turkey and a 
chile sauce made with chocolate. The 
modem version adds cinnamon, 
cloves, raisins, almonds and sesame 
seeds - requiring elaborate prepara
tion for almost any special occasion. 

The national dish of Brazil is a mix
ture of the African, Portuguese and 
Indian cultures. Called feijoda com
pleta, it is a meal and bean combina
tion which Brazilians of all classes 
enjoy. The feast table resembles our 
Thanksgiving cornucopia (hom of 
plenty). At large festival gatherings 
the feijoda completa includes dried 
and fresh beef, smoked tongue, bacon, 
sausage, spare ribs and pigs feet, served 
in an attractive platter arrangement. 
Rice, manioc meal (a root plant from 
which tapioca is derived) and greens, 

hot sauce and cachaca (sugar cane 
brandy) accompany this feast. The 
black beans are served in a large 
container next to the meat platter. 

Sukkoth: The Jewish T hanksgiving 
In late September or early October 

(the date, based on the Jeo.vish calendar, 
varies each year) Jews around the 
world celebrate a seven day festival 
called Sukkoth. The festival comes 
during the season when all harvest 
work is finished and everyone is free 
to celebrate. The sukkah - an outdoor 
booth- is built to recapture the spirit 
of the early harvest festiva ls in ancient 
Jerusalem. Decorated with greens, and 
furnished with tables, benches, and a 
place to light festival candles, the 
sukkah is a charming creation. During 
the harvest ceremony children carry 
fruits and vegetables representing the 
seven fruits of ancient Palestine. In 
the United States, a special Sukkoth 
dinner might feature turkey and stuff
ing. American style, as well as other 

Jewish foods such as dill pickles, 
beet relish, and chicken soup. Other 
Sukkoth feasts offer stuffed vine or 
cabbage leaves - an appropriate 
tribute to the grape harvest-culmi
nating in a delicious dessert: strudel, 
a pastry filled with fruits. Today, most 
Sukkoth festivals take place at syna_ 
gogues or Jewish community centers 
where participants enjoy the celebra
tion of their ancestors. 

John Salazar remembers a Chicano 
Thanksgiving 

In the Western United States the 
cu/tuml influerzce of hispanic Ameri
cam is largely Mexican. Jolm Salazar, 
bom in a small Cllicarzo community 
ill Colomdo, is now Fairchild's Direc
tor of CormmmicatiollS. /01111 is his 
family's historian and can trace his 
roots back to the 17005, when 
Mexicml5 migrated north to settle 
ill what is now Arizona, Califomia, 
Colomdo and New Mexico. 

/o"n, the YOllllgest of 12 children, 
remembers a reuniorl a {F!w years ago 



with 100 family lIIemberswlio gath
ered in the Sail Lllis Valley of Colorado 
where he grew lip. "My ancestors were 
a mature of S,xmish, Mexican and 
PJU>blo Indian. We were the Chicanos 
who had migrated to this area wJum 
it too5 still part of Mexico. We stayed 
in a cloistered comnllmity - almost 
like an island - and the culture 
remained tile same for cerduries. 
Unlike Mexiearl Americans who Ilaue 
rome to the United Stales more 
recently. we kept 10 the old ways of 
this Mexican Indian heritage." 

Because tile community was 50 iso
lated, it wasll't until World War II tlml 
the Cilitural influence of the rest of tile 
United Stales reaclled iPlto CllicmlO 
life. '7Jmnksgivillg was one of tile 
illfluences that readied lIS rather 
quickly. We were a faml corlllmmity; 
we grew crops such as bealls, potatoes 
and peas, arId there was always rejoic
ing after tlte harvest. In fact, tile fann 
childmt atterlded scllool from August 
to October. and therl everybody was 
off to help with the Iznrvest." 

Thanksgiving begall with a Catholic 
mass, followed by a day of celebra
tiop!. "We mised turkeys mrd chickerts 
and would roast tllem over a wood 
stove with a special sage stuffillg. Tile 
wood added a IIniqlle flavor. We also 
had white Indian com, singed all the 
wood stove and buttered, sweet 
alrdled cheese witli molnsses or synlp. 
rice with cirlllamOlr and raisins. and 
fried potatoes fixed with cllile, com 
and pimietltos. We also harvested 
pumpkitts and {nlit for pies." 

The lIarvest celebration was a 
joyous aile. Ti,e men ill tire comtmmity 
dressed for the occasion with white 
frilled chemise blouses arid slacks. 
TI/ere would be IlamlOt/ica and guitar 
playing during the day. 

Today, at Tllanksgivillg especially, 
John rertlembers these early years well. 
"My world was bordered by the 
Sangro de Cristo mmmtaitl mnge," he 
recalls. "~I used to look at those "'01111-

tai,ts atld wollder what was Otl till! 
other side. Whetl I moved to Denver 

at age 12 my life changed completely. 
J Imd opportunities - bllt J missed the 
close-hlit commullity and tile adobe 
llollSe wllere I grew lip." 

Jolin keeps Ci picture of Ilis home Oil 

I,is office blllleti" board -a reminder 
of Ilis Chicano roots and IIis 
community. 

101m Salazar ill typical attire for a 
Chicano Thtmksgiving. 











(A special section devoted to 
employee news culled from 
Fairchild's di visional newsletters ) 

Mike McCumber prOlldly displuys his 
turl1Stling medals. 

Wrestling for bronze is Mike 
McCumber, Technical Services, Sub· 
assembly Test Systems Division, 
latham, Ne\.v York. Mike participated 
in the Empire State Games (also knO\vn 
as the New York State Olympics) last 
summer and came away with a bronze 
medal in Grecco Roman Wrestling. 
Mike is a member of the Adirondack 
Region Team which practices at Nev" 
York State University in Albany. The 
team has won eight gold medals in the 
National Sports Festival and plans to 
participate in the 1984 Olympics. 
"Pin;' "takedown;' "higbird;' and 
"throw" are common vocabulary 
words for Mike McCumber in his 
wrestling life. 
Factfinder, 
Sljbassembly Test 5yslfm15 Division 
&lilor: Beth Martin 
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OVER THE HORIZONS 

A new di mension in telephoning is 
part of the Microprocessor Division's 
facilities in Santa Clara, California. 
The Dimension 2000 Telephone Sys
tem gives emp\oyc<>s special signals on 
calls: one ring means an inside call, 
h-vo rings an outside call, three. rings 
a priority call within the plant. 
Employees making a call hear a "tail" 
at the end of the ring which tells them 
they're in a holding pattern until the 
party on the other end hangs up. The 

phones can be programmed to call 
back when there's a busy signal, and 
also provide a "speed calling" feature 
which allows callers to use OJ two or 
three. digit code for making an outside 
phone call. Microprocessor people 
are proud of their new system and 
hope it will facilitate telecommunica
tion in and with the division. 
TIll! Microprobe, 
Microprocessor Divisioll 
&litors: Lisa Perri, &I Glass 
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lights, camera, act ion ! The Media 
Center at Component Test Systems 
(CT'S), San Jose, California provides 
customer and in·house training with 
videotapes for the entire crs product 
line. Says Gene Mendoza, Media 
Center Supervisor and Executive Pro
ducer: "We try to make our tapes 
entertaining as well as educalional
to present a subject in a new and 
interesting way:' Gene's creative 
em ... is comprised of Joe Peterson, 
Program Director and Editor, Joe 
Vogel. Studio Engineer and Judy 
Bostic, Script Writer. The Media 
Center is growing and going st rong. 
Center staff would like to encourage 
use of video for areas other than 
training: for example. new production 
inionnation, recruitmenllapes. and 
even a news/infonnalion service 
for the division. "I think you11 see a 
radical change in what's happening 
with video during the next year;' 
predicts Gene. "More people will be 
uSing it for all kinds of things:' 
Va/ablts, 
Compom''II/ Test Systems Dit,jsion 
&li/ors: Ckn~ H'ltsoll. Nomlt! ROllge 

R,. rrel'$ are 1000ring backgrolUld scenery 
for Jack Mills and Bob Wolf al Pllyallup 
COlIs/nlctlon sit,.. 

OVER THE HORIZONS 

Media Cente,. crew gets rcady to shoot a SCet!e. 

Mount Ra inier. towering firs and 
"occasional" fain characterize the 
environment of the Bipolar Division's 
wafer fabrication plant now under 
construction in Puyallup ("pew 
wallop") Washington. "The 95 acre 
Fairchild site in the Tacoma area, has 
65 acres of Douglas fir and cedar;' 
reports Jack Mills. Site Manager. 
"We're keeping most of the trees and 
building the facility into the landscape:' 
The building will have an adjoining 
energy core so that nothing will detract 
from its appearance. Plant startup for 
checkout is scheduled for the third 
quarter of1982. with production 
startup planned for the first quarter 
of1983. "We've already begun to 
recruit next year's startup learn for the 
wafer fab;' Jack says. "If you like trees 
and don't mind occasional rain, con· 
tact your personnel representative:' 
lkar mcts, Bipolar Division 
Editors: Doroti,y Fergllsol,. JeTTY Muff 
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TECHNICAL WRITING AWARDS 
Fairchild employees authoring techni 
cal articles for presentations or publi
cation in appropriate professional 
journals receive cash awards as part 
of the Technical Writing Incentive 
Awards Program. Technical Writing 
Awards appearing below were given 
from July-Scptember1981. 

Advanced Research & Development 
laboratory 
John J. Barnes, John Y. Chan, 
Chen Wang 
"64K MOS Dynamic RAM" 

Rudy H. Dyck, Michael G. Farrier 
"Single-CCD-Sensor Demonstration 
Color Camera" 
PROGRESS 
Hemraj Hingarh 
"Integrated Injection Logic" 
ART SEIDMAN'S IC 
APPLICATIONS JOURNAL 

Hemmj Hingarh, Robert Marshall 
"Advanced Gate Arrays Offering 
Power!Delay Tradeoffs" 
IDA CONFERENCE PROCEEDINGS 
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PATENTS 
Fairchild's technological 
leadership depends, to 
a great extent, on the 

creativity of its people. 
Inventors are listed on 

:;;.- patents issued to Fairchild 
~ from July-September, 1981. -

Bipolar Division 
Robert Marshall, Hemrai Hingarh 
''Advanced Gate Arrays Offering 
Power/Delay Tradooffs" 
IDA CONFERENCE PROCEEDINGS 

Bristol-Digital Design Unit 
Chris Jay 
"Microcomputer-Controlled 
Programmable PSU" 
PROGRESS 

Component Test Systems Division 
Ed Belt, Roy Kole 
"Testing Microprocessors" 
PROGRESS 
Microprocessor Division 
Tich T. Dao 
"SEC-OED Non-Binary Code For 
Fault Tolerant Byte Organized 
Memory Implemented with 
Quarternary logic" 
IEEE TRANSACTIONS ON 
COMPUTER 

Jim Howell 
"Reliability Study of Plastic 
Encapsulated Copper lead/Frame 
Epoxy Die Attach Packaging 
System" 
1981 INTERNATI01 Al 
RELIABILITY PHYSICS 
SYMPOSIUM 

Roy Kale, Ed Belt 
"Testing Microprocessors" 
PROGRESS 

Peter A. Crossley 
"Mesfet Gale Termination To Field" 
Patent No. 4,277,882 

Theodore Vaeches 
"Electronic Testing System" 
Patent No. 4,280,220 

Steven N. Goodspeed 
"A Method For Reducing Consump
tion for Tri-state Devices" 
Patent No. 4,287,433 

Donald j. Labriola 
"8ectrical Validator For A Printed 
Circuit Board Test Fixture" 
Patent No. 4,290,015 

MOS Division 
j.Y.W. Seto, P. P. Sharma, 1: G. Wear 
"Elect rical Properties of Heavily 
Doped low Pressure Chemical Vapor 
Deposited Polycrystalline Silicon" 
JOURNAL OF THE ELECTRO
CHEMICAL SOCIETY 

Southern Europe 
Enzo Della Cake 
"Cate-Array La Logica Degli Anni '80" 
ELElIRONICA OGCI 

Subassembly Test Systems Division 
Dan Friedman 
"Understanding and Successfully 
Implementing In-circuit Testing" 
1981 BOSTON ATE SHOW 
PROCEEDINGS 

Steven J. Radigan, Robert L Berry 
"Process For Patterning Metal Con
nections on a Semiconductor Structure 
By Using An Aluminum Oxide Etch 
Resistant Layer" 
Patent '0.4,289,574 



The Fairchild Key Technologist 
Program has begun planning for its 
third annual technical seminar by 
asking for submission of technical 
papers authored by Fairchild employ
ees. The Shennan Mills Fairchild 
Memorial Technical Seminar is tenta
tively scheduled for March, 1982. 

The Key Technologist Program pro
vides recognition and well-rewarded 
scientific careers for Fairchild's techni
cal community. In addition to the 
seminar the program has resulted in 
the creation of two senior job grades. 
Scientist and Senior Scientist, substan
tial additions to Fairchild's technical 

awards program. and additional 
opportunities for professional devel
opment in technical areas. 

Employees should submit abstracts, 
300 to 500 words in length. of papers 
on advanced technological subjects. 
The papers may include Fairchild 
proprietary information. Appropriate 
subjects include, but are not limited to, 
the following: 

Semiconductor: Processing. materi
als, device modeling and design, cir
cuit design, logic design, nC\v products, 
layout, computer-aided design, and 
testing and packaging. 

Systems and Automatic Test Equip
ment: System architecture, hardware 
designs. software simulation and 
applications. 

All abstracts must be submitted no 
later than January 6. 1982. Send 
them to Rocky Francis, 4001 Miranda 
Avenue, Palo Alto, California 94303, 
Mail Stop 30-0106 MDRD. Individual 
authors will be notified by January 20, 
1982 if their topics have been selected 
for presentation. For further infonna
tion call Rocky at 415/493-3100, 
Ext. 2391. 
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Heavy woods SW'I'OWld Lhe Q-shaped 
cent.er. ensuring a tranquil view out. 
oft.he lab's hundreds ofwmdows. 

N estied in the gently rolling 
hills ofRldgefield, Connecticut, 

a cluster of contemporary build
ings houses Schlumberger-Doll 
Research ( SDR). Here some 240 
scientists and technicians sup
port Schlumberger Limited's 
oilfield ser-vices operations, 
lmprovtng existing tools and. 
techniques, and conducting 
advanced. studies of basic phySi
ca.1 properties that wUllead to 
new measurements methods 
and equipment. 

SDR is named far a former 
Schlumberger chairman, Heru1 
Doll, who built the oI'1g1nal 
facility in 1948. The structure's 
miI'ror-llke facade reflects 
hundreds afoak, maple and btrch 
trees that seclude it from nelgh
bor1ng industrial parks. Inside, 
research in five major areas, 
Mechanics-Electrical, Nuclear, 
Petroleum Science, Systems 
Science and Fluid Mechanics. 
contribute to SchJumberger's 
effaI'ts to continually improve 
its a1lfl.eld technology. 

l.ocating oil and gas reserves. 
and then effiCiently developing 

them. has always been a high
priced. game ofbl1ndman's bluff. 
Even wtth the best of techniques, 
two-thirds of the oil or gas may 
be trapped. in the gI'OlUld a.ft.er a. 
well has been drilled, developed 
and finally capped off. 

Since 1927. Schlurnberger has 
pioneered soph1Btica.ted tech
ruques for locating and evaluat-
ing the cha.l'a.cteristics of under
ground reservoirs. To provide 
these services. a series of sub
surface rock and fluld measure
ments are obta.1ned by lowering 
instruments, called sondes. into 
a borehole. Mea.sw'8ment data 
are transmUted up an electrical 
cable t.o the surface, processed 
by computer and printed. onto a 
graphic "log" for lnterpreta.tion. 
Study of these logs determines 
the locations and quantity of oil 
and gas, and also provides useful 
information about the best methods 
of extracting the reserves. 

Theortg1na.lloggtng tech· 
nique SimPly me8SW'ed electrical 
res1St1v1ty of the area surround
ing the borehole. Sed1ment..a.ry 
rock forma.t1ons of interest 
in petroleum exploration are 
porous and usually conta.1n 
water, typically salty. When 011 
and gas hydrocarbons are also 
present they can usually be 
detected by electrical measure
ments, slnce hydrocarbons and 
salt water have very different 
resistivities. 

Over the years, SchJumberger 
has led the industry in develop
ing new electromagnetic, and, 
today, acoustic and nuclear 
measuring techniques. SDR is 
the breeding ground for these 
concepts and methods. Its d.evel-
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Walls of windows e.nd computer 
term1na.ls are standard equ.i pment 
in the offices of most Ridgefield 
scientists. including tJuu. of artificial 
lnt.ellJ.gence researcher David 
Il8J'stow 

opments are supplemented and 
extended for field use by the 
engineering arms ofWirel1ne 
Services in Houston. Texas, and 
eIsman, France, which also 
serve as manufacturing centers 
for loggtngequipment. 

Historic R1dgefleld. a town of 
20,000 juSt 60 miles from New 
York. Is an appropriate site for 
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the research center. The village 
was settled in 1709, and many 
pre-Revolutionary houses still 
dot its streets as reminders of 
the Yankee independence and 
ingenuity that made the area 
famous. Within 200 miles are 
several of the country"s top uni· 
versities. which provide many 
oppo~tiesforacadentlC 

exchange ofideas and extended 
library research 

Programs at SDR are long 
term. with scientiSts and tech

nicians from widely va.ry1ng 
fields often excha.ng1ng ideas 
and contributing to a variety 
of projects. Frequently. research 
on one subject w1l11ead to a 
totally unforeseen discovery. or 
to a brand new method ofmes.
surementor completely new tool. 

"Genera.lly, the prinCiple ofa 
tool is studied here:' says Michel 
GOuilloud SDR's director for the 
past four years. "We solve prob· 
lems of physics which are 
involved. Houston and Cla.mart 
work from our principles to 
make the tools:' 

This cooperation between 
research and engineering has 
been essential to the develop
ment of a new tool called the 
DPr. or deep propagation tool. 
A method was needed to dif
ferentJate hydrocarbons from 
water which happens to be fresh 
and has a resistivity similar to 
that of 011. ExiSting electro
magnetic tools could make such 
measurements. but only within 
a few inches of the bore hole, 
where conditions are drastlcaJly 
Changed by the drilling process. 
To penetrate the rock further, 
a tool that operated at lower 
frequency was needed 

It was decided that SDR and 
Clamart would develop d1fferent 

I 

BMan Clark stumbled up::>n a new 
d1.scowry while working on an 
elect.romagnet.tc tool. 

parts of the project. SDR, because 
ofits strengths in theory and 
concept. handled. the basic phys. 
ics of the DPI'. Clamart's engi· 
neers developed electrical and 
mechanical designs for the tool 
itself, based on the properties 
explored at SDR. 

The DPI' is also an excellent 
example of how work on one 
project often leads to another 
discovery. Brian Clark. Program 
Leader in electrom.agnetlc spec· 
troscopy, explains how the dis· 
covery grew out of a problem in 
teSting early mcxl.els of the DPI'. 

"We took a small veI'Sion of 
the new tool and tested It in a 
tank of water. Since the charac· 
terlstics of water are known. the 
response of the tool could be 
related to the theoretically 
expected performance ofthe tool. 
But we found that there was 
always an unexplained problem 
in the test results-and it wasn't 
the water:' 

I t turned out that an unforeseen 
phenomenon exiSted: there 

was another way for electromag· 
netic energy to propagate from 
the transmitter to the receiver 
that was distorting the test 
results. Eventually a way to 



Jan Brown Is oonduct1ng basic 
studies of the phySical propel'tles 
o'quartZ 

compensate for this phenome
non was designed into the tool, 
and the problem was el1m.1nated 

"But.:' says Brian, "we decided 
to look at this phenomenon and 
see if we could do something 
useful with it. perhaps make 
it the basis ofa new logging tech
nique. n's a case oftaJd.ng a 
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problem t hat could have been 
very harmful to our 1n.Itiai 
project. fixing it in the tool and 
then exploring the possibUity 
of basing a new technique on the 
discovery. 

''That is the history, I th1nk.. 
of all discoveries:' 

Another example of how 
the course of research can 
change as the work progresses 
was provided by Jan Brown. an 
experimental physiCiSt in 
Mechanics-ElectricaL Jan was 
working on the development of a 
pre5SlU'e sensor that would have 
accuracy and resolution require
ments far in excess of any com
mercially available sensor. 
She had decided that the best 
approach to the problem was 
to extend the per formance of 
quartz resonator technology 
(t.he technology used. in quartz 
watches) since this typeofdev1ce 
came closest to the oilfield's 
requirements. 
A 1. this point the research dir

A ootion was clear. "I felt wha.t 
was needed was to provide 
detailed analytical models of 
quartz resonators and to work 
on the engineering desIgn and 
fabrication technology:- Jan 
explains. "I was confldent that 
all the basic properties of quartz 
had been thoroughly measured. 
Then I discovered. that the basic 
measurements juSt weren't 
adequate to meet our detailed 
models:' 

So now she is conducting an 
investigation into the physical 
properties of quartz, that has 
included building a highly sen
sitive ultrasonic spectometer in 
her environmentally controlled 
laboratory. Results of her basic 
research will benefit the entire 
SCientific community as well as 

@I=lr""I--
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Cubes ofrocksa.re packed into huge 
cann.lst.eI'S to simulate an under
ground envirorunent for testinS 
new tools. 

have direct application in a new. 
better way for Schlumberger to 
measure underground pressures. 

SDR's scientists realize that 
even with the best of laboratory 
simulations, actual conditions in 
an oUfleld put every theory to a 
hard test. By deliberate design, 
then. Ridgefield is a place where 
theoreticians and experimental
ists work together constantly. 
Scientists frequently travel with 
their support. staffs to oUfields 
a.roundthe world to test new 
concepts and tools. 

"In the la.ooratory we have 
ntce, straight boreholes:' 
remarks Paul Albats. a 
researcher in the Nuclear 
department. "Quite often real 
boreholes are ang1ed and uneven 
with caves and washouts and 
nasty materials that absorb 
a neutron just like that:' 

Paul's group is investigating 
two types of nuclear measure
ment for Schlumberger: one that 
categorIzes materials in a forma-
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Technlcta.n Stan Lawrynovtcz. who 
has been with Schlumberger for 33 
years. a.cUusts a. spectl'OSCOpy sonde 
with Ralph Menente. 

tion by measuring its natural 
radia.tion; and a. second type 
that Involves sending pene
trating particles-neutrons and 
gamma raYS-into the formation 
and measuring radiation echoes 
that reSUlt from collisions with 
atoms in the earth. 

"The basic microscopiC prop
erties of nuclear physics are well 
known;' Paul continues. "We 
project what happens in a micro
cosm out to reality. Our challenge 
is to understand which va.r1a.bles 
w1ll change a reading, to look at 
the whole problem:' 

One fairly new department at 
SDR the Case Study program, 
applles new phenomena and 
methods discovered in the labo
ratory to interpretation problems 
encountered. while runn1.nglogs 
for Schlumberger customers. 
Ereil Hunt, a veteran and expert 
in field interpretation runs the 
program. 

"We bring a practical problem 
to the la.b and try to mesh it with 
pure SCience;' he says. "We've 
always done problem solving for 
customers, but never on this 
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scale. Our field operators call 
these 'super cases' because they 
deal with Slgruflcant problems, 
ones that affect a large percent
age of OW' business:' 

S chlwnberger does run some 
ofits own test wells, but in the 

case study program. experi
mental measurements and tleld 
testing of new tools is done on 
customers' wells. "One of our 
most rewarding case studies 
was in a forrna.t1on that had. 
maybe 50 I'igs on it. We found 
a sma.ll operator who didn't have 
hJs own research lab. He was 
willing to add two sta.nda.rd com
merciallogs to the normaJ 
package, plus run four or five 
experimenta.llogs and give us 
core samples and drill-bit data.. 

"In return, we were able to 
give him as much data-to take 
advantage of as much new tech
nology, really-as Chevron or 
Exxon or any ofthe big guys. It's 
paid off for him in the develop· 
ment ofhts wells, and he also 
knows that he's contrtbuted 
something very important to 
the industry:' 

The reams of data generated.. 
ma.nipula.ted, Processed and 
stored by each department at 
Ridgefield are kept orga.ntzed 
by an in-house network of five 
computers. All scient1sts have 
terrn1nals, and they emphasize 
that much of their work would 
be impossible-or at best,years 
in the ma.king- withoutthe 
speed. and mathematical model
ing ability of computers. 

As might be expected In th1s 
environment, SDR's Systems 
Science Department provides 
essential services. Department 
members are responsible for 
designtng and handling com
puter systems used. by the entire 

Discussion is IJle seedbed of crea· 
t,ivity; both formal and informal 
meet.1ngs between projeCt members 
oocur frequently 

facility. However. they are also 
developing computer science 
itself, tnclud1ng the emerging 
tectmology known as a.rt1.ftc1al 
Intelligence (AI). 

David Barstow, a member of 
the Systems Science staff. says 
.AI descrtbes machines that can 
perform tasks normally asso
ciated with human intell.1gence. 
Robotics, writJ.ng computer 



programs or understanding 
human speech, for example. 

Expert programs are perhaps 
the best example of AI today, 
and are of particular interest 
to Schlumberger. SDR Is work
ing on an expert geologist pro
gram with the goal ofass1st1ng 
in the interpretatton of w1..rellne 
logs. 

"We accomplish this task by 
def1n1ng the techniques of 
human experts:' Da.vid explains. 
We interview them to ftnd out 
how they make dedUCtions and 
decisions, what. I'l1.les of thumb 
they use. 

' 'We"va found that their I'U..les 
don't neceSS8J'Uy rely on any 
scientillc model, so we have to 
codify what are essent1&lly 
methods ofbehavtor. Ifwe can 
write these down and put them 
in a computer program, then, in 
theory. the program will behave 
1.0 a way that 1mlta.tes the 
experts:' 

David is working on ad1fferent 
type of expert program: software 
research in which the goa.! is to 
use computers to assiSt in 
writing computer programs. 

FatrchUd also recently tnJu· 
ated an AI research program in 

Its Central Research Laboratory 
at Palo Alto. w1th emphasis on 
oornputer-&1ded design and 
computer-aided manufacturtng 
techniques. And. of course, tnfar
mation w1l1 beexchangedbetween 
Palo Alto and Ridgefield in areas 
where the two programs overlap. 

Nearly three-fourths of Ridge
field's professional staffhave 
doctorate degrees, says Person
nel Manager Janet Cw"ow, and 
most are recruited d.1rect1y from 
the 10 to 15 best university 
departments ( physics. englneer
ing. chemistry, math, geology 

Ridgefield'S professional staffoome 
from many a.cadem1cd1scipllnes_ 
Nuclear department member Paul 
AJba.t.s has hiS doctorate in 
astrophysics. 

and computer SCiences) at the 
top schools in the world. 

"Our PhD's are sought out and 
rewarded for being expert in a 
small area of science:' she S88S. 
"Once they're her e, they ma.in
ta.1n that expertise as a resource 
for all ofWtreline. But they aJso 
grow in many ot her areas. We 
frequently take an int.erd1sclpl1-
nary approach to the subjects we 
stud3, and oW' people always 
seem anxious for more projects 
that cross departmental lines. 
We stretch people's minds here:' 

Everything a.bout the Ridge
field center-Its approach to 
science, its sunny clusters of 
ofnces and w1de hallways, and 
especially the relaxed. lnformaJ 
communica..t1on between people 
-everything contributes to the 
cross-fertilization of Ideas. Sci
entists are fa.millar with each 
other's work and count on sup
port, advice and consultation 
from others. At the same time, 
close ties with the tleld ensure 
that SDR's accomplishments w1ll 
continue to advance Schlwn
berger's technology and services. 
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DIAL· 
A-REPAIR 



desk-top computers 
and calculators the size of a credit 
card. what comes next? Dlal-an
engineer? 

Not exactly, House calls are 
still the specialty ofFa.1rchild's 
field service engineers-the 
people who repair and maintain 
automatic test equipment in the 
field But they have found a way 
to "dial a computer:' using a 
new servtce tool developed by 
the Field Engineering unit of 
Fairchild's Automatic Test 
Equipment Group (ATE). And 
strangely enough, it's called DIAL. 

DIAL ts the DtagnoStics, Infor
matlon andAna.lysiS Library-
a computer and software system 
that can substitute for a. human 
expert. Field engineers (FE's) 
who encounter tough problems 
in tnstalled testers can ca.ll and 
"talk" with the computer using 
an ordinary telephone and port
able terminal. It contains up-to
the-minute technical data related 
to sef'V1ce and test programs 
that help diagnose the source of 
breakdowns. 

Communications equipment used 
with Remote System Coo1.rollS mUCh 
the same as with D[AL-term1na.l. 
modem and telephone. But RSC lets 
an expert like Geny Goahaw control 
and program the customer's tester 
from the Fairchild factory. 

OUT IN THE FIELD 

Customer Services Manager 
Wayne Carlson is counting on 
automated service tools like 
DIAL to help get new FE's into 
the field quickly. Fa.iI'child's 
nwnber one service reputation 
in ATE has always been based on 
the work ofhighly tramed and 
qualified people, he says. But 
on-the-job tra.1n1.ng takes time, 
and a shortage of experienced 
FE's has compounded the prob
lem of keeping up with sales of 
new systems. 

"Exper ienced people are 
pretty scarce:' Wayne explains. 
'The military has really dried 
up as asouree, so we rely mostly 
on trade and technica.l schools. 
New graduates rarely know the 
ins and outs ofFa.1rchild sys
tems. so we've always had to do 
a lot oftra.1n1ng. Now we're con
centrattng on ways to speed 
up that tra.1n1ng and to make 
indJvtduals more product1ve~' 

New FE's receive several 
weeks of classroom and hands
on tra.1.n1n8 for an additional 

The very tiUe Field Engineer 
implies working away from home 
base. In the field-whether you're 
2 or 2.000 miles away-you're on 
your own and a long way from home. 

HORIZONS talked to FEs Jim 
Schral/h and Fran O'Hare, who 
bring similar backgrounds but 
diverse perspectives to their lobs. 
Jim works oul of Ihe Irvine office as 
a Field Support Specialist; Fran 
works oul of Santa Clara as a Senior 
Field Engineer. Both have training 
as technicians but little professional 
schooling. And both derive satis
faction and some frustration from 
their ;obs. 

Jim Schraith : " I like the 
challenge of finding out what's 
wrong and making it right. It's 
nice to really clean up a system 
and have everyone all smiles 
again." 

"When t started with Fairchild 
there were maybe eight Faultfinders 
field engineers in the whole country. 
Now there are about 20 working for 
SA TS alone. My training consisted 
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period before tackling installa
tions, preventive maintenance 
and repair Jobs on their own, 
Technical Support people-the 
experts located at ATE facto
ries in California and New 
York-back up field personnel 
by telephone when necessary, 
"In the past. somebody back 
here might have stayed on the 
phone for hours with a new 
FE, waJ.k.ing him through a 
tough problem:' says Gerry 
Goshaw, Technical Services 
SuperviSor for Host Computer 
Systems, "With DIAL, we've 
automated that process. Now, 
as long as he has a terminal 
with him, an engineer can call 
the factory for help. 24 hours 
a ct.avr. 7 days a week. And one 
computer can help 8 people 
at the same time. 

"I think DlAL helps instill 
self-confidence in our new 
people more quickly:' he says. 
''The diagnostic programs in 
the computer lead the engineer 
to the problem step-by-step. 

of a short course in the factory, two 
weeks on one system in the plant 
and another week manipulating the 
software. Then / worked for a few 
weeks with another more experi
enced engineer before / was on 
my own, 

"/ spend about 40 percent of my 
time in the field because I coordinate 
the work of several field engineers. 
When I was an FE, I was spending 

just as a human expert would. 
But the FE 1s rea.lly solving 
the problem himSelf. using a 
very sophisticated tool. That 
has to make a difference Ln the 
way he feels about his work:' 

n ~~;:nu';: '=l~Histo~ ry Gerry directed the 
ment of DIAL. beginning in 
September of 1979 when the 
project was ';essentiaJly a heap 
ofhardwa.re and a good tdea:' 
he says. That hardware included 
Fairchild's host computer. Inte
grator' ..... and some baste tele
communications equipment 
It was left to Gerry. whose 
specialty is software design. to 
make needed modifications to 
Integrator and to coordinate the 
writing of diagnostic programs 
and compilation of data. for the 
library. 

DIAL conta.Lns the engineer
ing history of each printed 
circuit board. Ln a tester. When 

about 90 percent of my time in the 
field. I was well-trave/ed, / can tell 
you- we went out in the boondocks, 
as they say 

"Yes. there are problems With 
that much travel. It's tough to keep 
in touch With people at home, and 
once I missed a friend's wedding 
because I had to fiX a system at the 
last minute, But I like to travel. I like 
being in different cities wl/h different 

Problems in a tester can almost always be t.racked down to a printed ct.rcwt 
board. says Field Support Specialist Jim Schralth. 
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the FE suspects a pan.iCUlar 
board is causing a. problem. he 
can compare its conftguratlon 
with a. printout provided by 
DlAL.lfan improvement has 
been recommended by Product 
deslgn engineers, a detailed 
explanation of what it Will do 
and i.!lSt.ructlons for ma.k1ng the 
change are instantly available. 

"Even our old hands. the vet
erans who've seen every kind 
of problem, benefit from the 
library;' Gerry says. "We keep it 
updated every day, while the 
paperwork they carry around 
might. be several weeks old.:' 

Eventually DIAL will cont.a1n 
data. for every tester Fairohild 
makes. Library programs for 
Sentry'" and Sentinel .... were 
installed last summer By the 
end of 1981. a team of Tech SUp. 
port people working with Gerry 
wUl have tlnished programs for 
the Series 20. Serles 80 and 
Xlncom , .. systems as well. A 
~~~ DiAL system for Fault.
fi testers. USing a. second 

people and problems 
"A malority of SA TS eqUipment IS 

stili under warranty, and we're a/so 
pulling a tot of emphasis on serVice 
contracts. We feel that a system on 
contract IS 'our system' We want /0 
keep It runnmg al/ the time. t like 
to know that our people are main
tammg the system. Irs better than 
finding that the customer pulled the 
cable trying to fix something and 
plugged It back in the wrong place 

"I can usually go in and know 
exactly how to Quiet down a 
machme Some customers are 
hard to sa/lsfy-but you learn how 
to deal With them The customer IS 
a/ways sure something's wrong WIth 
Ihe machine. You've got 10 Ie/ him 
know when It'S not the machine
when It'S the programmmg or the 
operators But you stJII can't gel him 
mad. The customer's always fight, 
you know 

"There are career opportunities 
for me here, but often It seems that 
J don't have I1me /0 plan for the 
future The traveling makes II hard 
to take college courses al night, and 



host computer, wtll be in opera, 
tion by the end of the first quar, 
tel' of 1981. reports Joe Mahar, 
Technical Support Ma.na.ger for 
the Sub-Assembly Test Systems 
Division in Latham, New York. 

Gerry has also gutded the 
development of another auto
mated service tool. Remote Sys
tem Control (RSC), Like DIAL. 
RSC links the field to the factory 
via a. portable term1.n&l and tele· 
phone lines. But the RSe connec· 
tion allows a. Field Support 
Specialist in a remote location 
to take actual control of the 
tester in the Held.. 

"RSC lets someone in San Jose 
tAlk directly to a tester in 
Burlington. Vermont:' says 
Wayne. "It allows an expeJ't
sometimes even the person 
who designed the system in 
the first place-to run diag· 
nOStiC routines. write minor 

because I have expeflence on all 
SA TS systems, I'm kept very busy. 
I know I can get mto technical 
support. deSign or test engmeering, 
applications and sales-any number 
of avenues. But It'S difficult to think 
that far ahead. 

"BaSically rm happy With the FE 
group t /ike the people I work With, 
I'm comfortable With Ihesystems 
and the customers And I like that 
pat on the back from a salesman 
every once m a while. It really helps" 

Fran O'Hare: " Field engineer
ing can get really exciting
especially when you 've been 
working on a problem for a 
couple of hours and you finally 
break through:' 

"1 was a maintenance technician 
workmg on Sentrys for two other 
companies belore 'lamed Fairchild 
I've liked the opportunity field engi· 
neering offers to specialize m one 
system. You dan', have that in 
mamtenance work where there are 
always a lot of smaller pieces of 
equipment that need to be main
tained and repaired 

prograrns, really study the 
symptoms of a malfunctiOnt.n.g 
machine. RSC is the last bas
tion before we put somebody 
on a. plane:' 

"As far as I know, we're the 
first in ATE to have RSC:' 
Gerry notes. "Fairchild is the 
only test house to use remote 
control for diagnostics. We're 
counting on it to give us a. real 
edge as our markets grow:' 

in the Field 
Why all the fanfare about new 
ways to repair and ma1.nta1n 
FaJrchild test equipment? Wayne 
explains: "Our goal is to be 
recognized as absolutely the best 
field engineering group in the 
industry. There's a growing 
perception among customers 
that automatic test systems are 
very complex, that they require 
regular preventive maintenance 
and the expertise of an engineer 
who specia.l.1zes in ATE. 

"As a Fairchild FE, I also have 
had the chance 10 learn aboul new 
systems as they're developed. We're 
so close to the factory, we see the 
evolution of new products. And we 
can get good technical support for 
our work in the field any time we 
need help. 

"Many of us in the Santa Clara 
office hardly travel at all. Once I 
went to Pocatello, Idaho, and our 
group also covers Utah and Oregon. 
But there are so many customers in 
this Immediate area tha//ravel isn " 
a big parto! my fob. And that's line. 
In fact, I've started to do a lot of 
paper work associated with sched
uling and contract quotes recently, 
so I'm spending even less lime in 
the field now. 

"You can take a lot of pride in 
your/ob when you're a field engi· 
neer. You're really on your own: you 
have to fix the system and satisfy the 
customer. You can make the iob as 
Challenging as you like. 

"Eventually I'd like to move into 
management. But right now I'm 
having a lot of fun doing my iob." 

"More and more, our ability 
to provide the best service is key 
to a customer's decision to buy 
Fairchild systems. We canjustify 
the development of new tools 
like DIAL and ESC because of the 
long term return in sales on our 
investment:' he says. "Customer 
service is an important business 
for Fairchild because it's an 
important buy1.ng crIteria for 
our customers:' 

ATE's field engineering group 
has grown rapidly over the 
past two years. In 1977 fewer 
than 30 engineers covered the 
entire U.8.: today there are 
about 115. Yet Wayne believes 
that there are alternatives to 
pegging expansions in staff to 
lncreases in the number of 
systems they must service. 

"Either we keep growing 
lndefln1tel,f.' he says, "or we 
become more productive. DlAL. 
RSC, continual training, more 
software education-all of these 
tactics are making us more 
productive:' 

A portable terminal goes wtthSenior 
Field engineer Fran O'Hare to the 
customer's manufa.ctW'1.ng floor, 
where she uses a telephone to oon
neet With the DIAL oomputer. 
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T
he electronics 
industry has discover
ed that educators can 
do much more than 
teach reading, wrltLng 
and'MtJunetJc. 

It may be bad news for parents 
around the country, but good 
news for Fa.irch11d and the men 
and women whose uruque skills 
are rea.d1ly adaptable to a. variety 
of industry careers. 

This year thousands of teach
ers did not return to their class
rooms. Some orthe reasons: loss 

of status, lack of respect from 
students, parents and SOCiety in 
general, and dim1n1shingjob 
security. For women, the benefits 
that used to look good-being 
there when the kids come home 
from school. long summer vaca
tions, and relatively good pay
have been dim1nished by the 
newly opened career opportunt
ties in industry. 

Too, many teachers leave their 
profession because of the phe
nomenon popula.rly ca.lled 
"teacher burnout:' An actual 

psychOlogical condition pro
duced by stress, it can lead to 
"psychologlcal. emotional and 
attitudinal exhaustion:' said 
University ofCaJifornia. Social 
Psycholog1St Ayala Pines at the 
ftrst national conference on 
teacher burnout held in New 
York C1tylastsprtng. 

Several fOI'ITler educators have 
found unexpectedly appropriate 
niches for themselves at Fair
child. They are putting their 
teaching skills to work in a vari
ety of promising careers. 
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Dennis Lunder, Director of 
Microcomputer Education, 
MOS Products Division: 

"This position is tailor· 
madeforme~ 

Dennis Lunder is the Director 
of the new MicrocomputerTrain
!.ng Center for the MOS Products 
Division in South San Jose. The 
Center offers a variety of courses 
on Fairchild microcomputer 
products for employees and cus
tomers. The classes, for engtneers 
who design the microprocessor 
into a working system and 
designers who need.lmowledge 
of microprocessor software and 
hardware, also help Fa1rchlld 
customers learn about micro
processors so they can train 
their own employees. 

Dennis taught math and com
puter SCience for the Fremont 
Unified School DiStrict for 12 
years and also served as wrest
l.1ng coach for the high school 
team. His .tlrst advanced. degree 
was a masters in math and com
puter science from the Un1versity 
of Oklahoma. In 1976 he took a. 
sabbatical to do PhD work in 
math at the UniversityofDenver. 

"1 received. my PhD and 
returned to California, only to 
find my high school had changed 
prinCipals and closed the com
puter center which 1 had begun 
-and transferred me to ajunior 
high school. 1 taught one more 
year at thejuIUor high school 
level before I returned to the 
high school. but discovered I 
was burning out as a teacher. 
DurIng the summer of 1979 I 
dectded to explore the computer 
industry. I receIved sixJob offers 
-one of them from Fairchild 
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"This poSition is tailor-made 
for me. I have the funds for pro
moting courses. I can travel ( for 
example. Singapore and Hong 
Kong last May, and Wappingers 
Falls last month to give tra1.n1n.g 
seSSions). I have also wr1tten 
two articles for Progress ( Fair
child's technlcalJournal ). What's 
more, I write curriculum and 
deSign the program. and when 1 
teach 1 have 10-14 very interested 
adult students in each class:' 

Dennis is enthus1ast1c about his 
job but does not dentgrate his 12 
years ofteach1ngexpertence. "It 
was an excellent tra.i.ning ground 
for what I'm doing now:' he says. 

Julie Mikaelian, Policy 
Admintstrator, Corporate 
Industrial Relations: 

"Many of the skills are the 
same, but the business world 
provides more opportunities 
to learn new sk:Uls!' 

Julie Mikaelian taught third 
grade for six years in IllinoiS 
and California "Teaching was 
very rewarding but time con
suming. I had worked as a sec
retary before I became a teacher 
and knew that some day I would 
return to the business worlct' 
she recalls. 

Julie jOined Fa.irch11d in 1967 
as a secretary for the MOS Bipo
lar Development Line at the 
R&D laboratory in Palo Alto. 
There she improved her tech
nical typing skills and learned 
about the industry. She trans
ferred to the MOS DIvision in 
Mountain View In 1970 and 
two years ago joined Corporate 
Industrial Relations as Policy 
Administrator. 

Her function involves review
ing and updatJ.ng corporate 
policies and distributing polley 
manuals to rna.nagers and 
supervisors. 

"Teaching skills lnvolve plan· 
ning, dooumentation and com
mun1cation." she says. "All of 
these skills are appllcable to my 
work at Fa.1rchild Coming from 
teaching. 1 find the electronics 
industry a challenge and a key 
to the future:' 

Richard ( Rip) Dyer, Safety 
and. Industrial Hygienist, 
Advanced Bipolar-Digital 
Division.: 

"Teachers are always in the 
public eye. You're always 'on 
stage' and. thathelpe4 a lot 
when I joined Fairchild!' 

"Everyt:>od¥calls me 'Rip'," 
says Fairchild's new Safety and 
Industrial Hygienist in the Digi
tal plant, South Portland Maine. 

Rip's outgOing personality 
manifests a quality that he feels 
is essential for teaching and 
workin.g in industry: the ability 
to be prepared for rneet.i.ngs. 
presentations. and face-to-face 
encounters w1th a broad spec
trum ofFa.irchild employees. 

After 10 years of teaching 
physIcal SCience at Winthrop 
High School in Massachusetts
and seI'vi.ng as head track coach 
for cross country, indoor. and 
outdoor track- Rip received 
his M.s. in environmental and 
health SCiences from Northwest
ern University. An athlete as 
well as a teacher and coach, Rip 
was the 1980 long jump national 
champion for the AAU sub
master meet ( for people over 30) 



Vic Shrader 

in Syracuse, NY. 
"I liked. teaching but I wanted 

some new excitement, a change 
from what I'd been domg:' Rip 
explains. "And I wanted a cha.nce 
to apply what I'd learned in grad· 
uate school to an industr1a.l 
environment:' 

Rlp)olned Fairchild In Sep
tember 1980 and a4justed quickly 
to the industriall1fe, His teaching 
and his coaching had prepared 
him for working with different 
typeS of people, grasping what 
workers want in safety educa
tion. and most importanUy. 
"be1ng prepared to work under 
pressure:' 

"Teachers are notcompla.cent:' 
he emphasizes. 'They're always 
on the go. That helps alot at 
Fa.irchild:' 

Vic Shrader, Personnel 
Manager ,Advanced Bipolar
Digital Divhion: 

"Industry recognizes and 
rewards your effortll . ln 
tea.c.h1n4 t here', a ce illD« on 
creativity and challenge!" 

Vic Shrader ha.s two advanced 
degrees: a master's in history 
and a PhD in educational founda.
tions ( the history, philOSOphy 
and SOOiology of educa.t.1on ) from 
Stanford University. He taught 
SOC1aJ. stud1es at San Ma.teo High 
School and Serra High School in 
San Mateo, where he also served. 
as depa.rt.mentehal.rman for five 
years. He also taughteducational 
SOCiology at San Francisco State, 
and Callfornia and U.S. history 
at Skyline Jun.1or College on a 
pa.rt..time basis while he did legal 
research COnsulting for Bay Area. 
law firms. 

Why does a man with the 
diverSity and depth of Vic's 
experience in educatIon change 
careers mid·stream? 

"In 1974 when I got my PhD 
there was a paucity of jobs in 
education. The lay-offs and cut
backs werejust beg1.n.ning:' he 
expla.1ns. "I saw no opportunities 
for career development or fI.na.n. 
clal advancement-and no chal
lenge:' 

Although he stayed with edu
cation until 1980, Vic began to 
explore the industrial world He 
found "an incredibly direct appli
cation of skills. The management 
skill of motivat.1.ng and directing 
teachers, counseling skills, and 
the interface between people are 
extremely valuable, particularly 
in the electonics industry. 

Vic believes that schools of 
hwna.n1ties and social sciences 
at maJoruruversities w1ll produce 
students who will gravitate 
toward business rather than 
education. "At some wUversities 
these students a.ctuallyta.ke con, 
densed business a.dmin1stratlon 
courses:' he notes. 

Angela Dickey, Train:1ng Pr0-
gram Coordinator, Advanced 
Bipolar-Digital Division: 

"When I first left the aca
demic world for work in 
industry I had some initial 
fear_But I learned that the end 
results of training are the same 
here as they are in education!' 

Angela Dickey, who taught 
high. school French and English 
at Notre Dame High School (a 
Cat.holic school in San Jose, Cali
fornia ) from 1970-1979, felt she 
had reached the "end of my rope" 

after PropoSition 13 passed. 
"I lmew that reduced property 

taxes would mean reduced funds 
for education and that it would 
be imposSible to find ajob teach
ing in public school. The pay was 
poor at m,y school and, frankly, 1 
needed more money' 

Angela took word processing 
and business courses at loca.l 
junior colleges and found her 
perfect job at Fairchild A1ter a 
year as supervisor of the Word 
Processing Center in Bipolar, 
Angela moved into the tra.1n1ng 
field 

She ana.Iyzes tra1n1ng require
ments 1n Bipolar and tries to 
implement appropriate pro
grams to fill the need She exam
ines tra.1ni.ng programs for their 
Objectives, and often finds that 
she is called upon to make the 
transfer from teaching skills to 
tra.1.n1ng. "1 have to find and 
organize programs, critique 
mater1a.ls, make sure good teach
ing methods are employed, and 
meet certa.1n goals and objec
t1ves~ ' 

"Once you're in industry and 
you have a teaching background 
you ftnd there are lots of 0pp:::lr
tun1t1es:' Angela continues. 
"Initially 1 was a.fra.1d ofenterlng 
the technical world-afraid 
because I was un.fa.m.U1ar with 
the technology and also because 
I was unfa.m1l1a.r with the red 
tape and paperwork involved in 
large organ1za.tions. But people 
generally underestimate the 
sk1lls you develop in teaching. 
Teachers are seen as teachers 
a..nd not doers. You learn how to 
communicate and plan; you 
develop leadership and motiva
tional abilities. All of these skills 
can be creatively applied. to the 
industr1a.l world in general 
and for me at Fairchild 
in pa.rt.1cular:' 
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PICTURE PROFILES: STEVE 
ALLEN AND ED GARRIGUES 

Fa1rchild's two sta.ffphotogra.
phers. Steve Allen and Ed Gar
Mgues. will help judge entries for 
Fa.irehild's first photo contest in 
six years. 

Steve has been at Fa.1rohild for 
more t.ha.n 14 years, shoot1n.g 
still photos, portraits. photo
micrography, and slides. 

He started ta.k1ng piCtlli'eS 
when he was ajw1.1or in high 
school, and during h1s army 
stint at Ft. McClellan, Alabama., 
he was a photo-journal1st for the 
post paper. He worked briefly for 
Dumont Manufacturing Com
pany as an in-house photogra
pher. then joined Fa.l.rch11d and 
received on-the-job tra.1.n1.n.g for 
his variety of photographic 
assignments. 

Steve feels beginners should 
"start by dotng, but don't start 
on a box camera or fully auto
matic camera... Whenyou can con
trol aperture, shutter speed and 
focus you learn much more 
alxmt photography. 

"Beginners can take advantage 
of numerous classes offered at 

Paris. 1957 by SteVe Allen 

ntght schools,community centers 
and local colleges:' he continues. 
"You might want to learn the 
darkroom side of photography 
and do yOU!' own developing." 

steve's tip for photographers: 
"Shooting with a camera is 
much like shooting a rifle or 
pistol. Hold the camera still, 
bear down gradually on the 
shutter and. release it steadily:' 

Ed Garrigues. an 18 year Fa.il'
child photographer, started work
ing for Research and Develop
ment in the early '60s. Over the 
years his Fairchild clients grew 
to include Test Systems, Opto
electroniCS, and Marketing. 

IJke Steve, Ed's career began 
in the Armed Services. "Ijolned 
the Navy when I was 18. I wanted 
to fly, and someone suggested 
aerial photography. After six 
months at the NavytraJ..n1ng 
school in Pensacola.. Florida. I 
was a Navy aerial photographer 
for four years~' 

After the Navy. EdjoinedLook
heed as a staff photogra.pher. He 
also took a variety of courses at. 
San Jose City and Foothill Col
leges which he found helpful to 

his career: optics, cheIIliStry, 
business, advertising and busi
ness law. 

Ed encourages beginn:ing pho
tographers to ask themselves 
if they want the camera to take 
the picture or if they want to do 
It themselves. "If you buy a cam
era that can accommodate extra 
lenses you've got more options 
than you do with an a.utomatiC;' 
he notes. 

Ed looks for drama in a. pic
ture. "If you're outdoors, the 
more you face into the sun, the 
more dramatic the picture-the 
more highlights and shadows." 

Ed also urges chOOSing "an 
environment that lends itself to 
interesting shots. Places where 
there are lots of people. Uke 
San Francisco's Chinatown, 
for example. And tfyou shoot 
scenery, look for a new approach. 
Stau' a.way from the cliches, l1ke 
the perenn1a.l. shot ofHa.lfDome 
at Yosemite~' 

Ed's tip for photographers: 
"Carry your camera with you 
as often as possible. You never 
know when the opportunity 
for a great picture might arise!"' 
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Christmas is a-coming and 

RESOLVED: TO BE PHYSICALLY 

The goose 
isn't the only 
one who got 

Christmas! 

From Thanksgtving through 
January. many people tend to 
put on weight. The combination 
ofholida.y parties, diminished 
outdoor activity. and post,..season 
bowl games lead to much indoor 
munching. 

But be1ng Christmas-season 
plwnp can lead to a post-season 
slwnp. To help you feel better 
year round. the American Heart 
Association l'6COIIUnends a sen· 
sible guide for weight reduct1on: 

1. A visit to your doctor to be 
certa.1n that you do need to 
lose weight and that a low 
calorie diet is appropriate. 

2. A nutritious, well·ba.la.nced 
eating pattern SUitable to 
your life style. 

3 . Perseverance in retraining 
your tastes for low ca.lorle 
foods and moderate size 
portions. 

4. A sincere desire to lose 
weight. 

The American Heart Associa..
tion reports that most women 
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will lose an average of one to two 
pounds a week on a daily intake 
of 1200-1500 caJorles; most men 
will lose this amount on an 
intake of 1500-1800 calories a 
day. One to two pounds a week 
is an ideal rate of loss. Your 
doctor can tell you exactly which 
calorie level Will be best for you. 

Dr. John McCue, FaJroh1ld's 
corporate medical director and 
a pract1clng interniSt, recom
mends a positive mental attitude 
towards fitness. "Make a.decision 
to be flt-you11 feel better, func
tion better, and you'll probably 
live longer:' he urges. 

Diet is only one aspect of 
physical fitness. Perhaps you've 
heard the expression "sound 
mind in sound bI:>dy.' More and 
more, scientiSts and resea.rchers 
are l1nk1ng the ideas of phySical 
and mental fitness. 

For example, the American 
Psychiatr1cAssociation has 
studied the effect of diet on 
mental processes, and the 
Na.tional Institute of Dental 
Research recently received a 
grant to study the relationship 
between phySical activity and 
stress. More Americans are 
ta.k1ng responsibility for their 
own personal health -and 
rely1ng less on the psychiatric 
profession. 

"Certa.inly it is necessary to 
have a medical checkup:' Dr. 
McCue says. "But frequent eXaffi-
1.na.tions are not considered as 
essential as they were in the 
past, unless you have a specific 
medical problem. You can be 
selective in choostngthe type of 
exam you need at a certain B€e. 
thus receiving more return for 
your effort:' 

Exercise as well as good diet 
should fit into your 1981 fitness 
program. Jane Hall, Ma.nager of 
Medical Services advises: ··Every· 
one's on a tight time schedule. 
But a few minutes of exercise 
will add. days. months. and even 
years to your life:' 

So you work all dayanddr1ve 
to work. you 888. The only activ
ity you get is wa.lk1ng to the 
coffee machine for a break. 
The Cardiologist's Guide to 
Fitness and Health Th.rough 
Exercise recommends ways to 
get more exercise from da.1.ly 
activities. 
1. Parkyour car farther away 

from your workplace and 
walk. If you commute, get 
off the bus a few stops early 
and walk the extra distance. 

2_ Stop ta.king elevators. Climb 
the stairs i.nStea.d And once 
you've got used to climbtng 
them, run up the stairs. 



the goose i s getting fat 

FIT IN1981 
3. If you're gOing out to lunch. 

find a restaurant at least 1/2 
mile from work and stride 
briskly to and from. 

4. If you're going to the shop· 
ping center. walk there. Tfit's 
too far to walk. ride a bicycle. 
and if you have too many 
groceries to carry. make a 
second trip. 

In addition to these common 
sense fitness tips. you can 
increase your cornm1tment to 
exercise that is fun dW'ing the 
year. 

You don't have to Jog. for 
example. A good brisk walk 
around Fa.i.rchild when you have 
an errand to do in a "'far awa.y" 
building can do yoW' bod,y Just 
as much good. Regular house
work and yard work provide 
exercise and use up calor1.es. 
Put on some mUSic while you're 
working. The rhythm will pick 
up your own work beat. Music is 
good to dance to also, and many 
men and women are finding 
'Jazz exercise" a. new form of 
rewarding physical activ1ty and 
recrea.tJon. 

Finally, whatever you do, stick 
to a regular schedule and enJoy 
what you're doing. Enjoyment 
will help makeyoUl' 1981 fit
ness resolutions a reallty. 

WALK AROUND FAIRCHILD 

Ever wonder how much 
mileage you cover during a. 
work day? We clocked the daUy 
business wanderings of one cor
porate communications staffer 
at the Mountain View complex. 
Total: slightly over 3 miles. 
Here's how it broke down: 
Roundtrip 
Bldg. 20-Bldg. 15 1.0 mile 
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- Nursery Rhyme 

Round trip 
Bldg. 20-Bldg. 23 .6 mile 
Round trip 
Bldg. 20-Parking Deck .4 mile 
RoundtriP 
Bldg. 20·Corpora.te Area. .2 mile 

(24 hour lobby) 
Bldg.20-Bank 1.0 mile 
TOTAL MILEAGE, 
ONE FAIRCHILD 
DAY 3.2 miles 
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<rIEWSCLIPS 
FAIRCHILD INTRODUCES 
NEW TEST SYSTEMS 

On September 26, Fairchild 
announced a digital in-circuit 
printed-Circuit board test system 
for LSI. MSI andSSI components. 
The Series 30, Model 3500 is 
designed to meet requirements 
of PCB test andrepair operations. 
EmphasiS is on diagnosing a. 
wide variety of relatively low 
volume PCBs. 

Fa1rch.11d also introduced a. 
new high-speed general purpose 
VIS! test system at the IEEE 
Test Conference in Philadelphia. 
on November 11. The Series SO 
analog test system is used for 
design characterization and pro
duction testing of a.naJog and 
mixed-Signal integrated circuits. 

Also new at the IEEE show: 
model 5588, a 24-megahertz 
( MHz ) memory test system with 
a new host computer and a. new 
test head with 72 channel; Sentry 
Series 20, a 20 MHz system with 
a new 120-pin test h~ and a 
new option for Sentinel which 
makes it expandable to 120 pinS 
and improves it by a.d.d1ng a 16-
phase multiple t1m:1ng module 
and a. pattern processor module. 

RECENT ORGANIZATIONAL 
CHANGES REFLECT 
DECE~ON, 
STREAMLINING 

Fa.1rchild orga.n1za.tional 
changes during the last quarter 
of 1980 reflect the trend toward 
decentralization and streamlin
ing. MaJor changes came in the 
semiconductor marketing and 
personnel orga.n1za.tions, and in 
the Automatic Test Equipment 
Group. 
Semiconductor 

On November 13, the personnel 
and advert1sing functions for 
semiconductor operations were 
cha.n.ged to reflect the decentrali
zation of the orga.niza.t1on into 
two business groups. 
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John Salazar is now Personnel 
Manager of the Analog and Com
ponents Group in Mountain 
View. Greg KLein now holds the 
poSition of Personnel Manager 
of the lSI Products Group, and is 
also located in Mounta.l.n View. 

Andy Procass1n1 is Marketing 
Manager, Analog and Compo
nents Group, with GeM Hadley 
serving as AdvertiSing Manager 
for that group. Jim Ell1ck heads 
lSI Products Group Markettng, 
with D1a.ne Ross serving as 
AdvertiSing Manager. 
Automatic Test Equipment 

On December 4, the Automatic 
Test Equipment Group (ATE) 
was organized into two business 
units: the Components Test Sys
temsDiv1sion (CTS) and the 
Sub-Assembly Test Systems Divi
sion (SATS).Joe Rivlin was 
appointed General Manager of 
CTS, located in San Jose. Lanny 
Ross, General Ma.n.ager ofGen
eral Purpose-lSI Systems, and 
Gil WUllams, General Manager 
ofXincom, report to Joe. 

Michael ChaJ.k..ley was 
appointed General Manager of 
SATS, headquartered in Latham, 
New York. Terry Beers, Manager 
Series 70; Jim Fitch, Manager 
MOnitor Systems; John Matrone, 
General Manager Mechanical; 
and. Bill Wirth. General Manager 
Testline, all report to Michael. 
Joe Rivlin and. Michael Chalkley 
report to J1mrny Lee, Executive 
Vice President of Fairchild and 
General Manager of ATE. 

The North Amertcan Sales 
force for ATE was also reorgan-
1zed. to reflect group changes. 

Ken Daub, San Jose, Ca.l.ifor
Ilia., was appointed North Amert
can Sa.1es Manager for CTS and 
reports to Joe Rivlln. Chuck 
Winnick, Great Neck, New York, 
was appointed North American 
Sales Manager for SATS and 
reports to Michael Chalkley. 
Wayne Carlson. Manager ofCus-

tomer Service. continues to 
report to Jinuny Lee. 
Corporate Finance 

On December 15, Jerry Taylor, 
formerly Fairchild Controller, 
became Controller ofSchlurn
berger L1rn1ted's North American 
W1reUne ( NAM ) operation in 
Houston. Texas. RepJaclngJerry 
1s BUlBperlgler, who held a vari
ety of POSitions for Schlum
berger, most recently the poSition 
of Controller ofNAM. 

FAIRCHILD, NAXIONAL 
TO DEVELOP 16000 
MICROPROCESSOR FAMll..Y 

On January 7 Fairchild 
and National Semiconductor 
announced an agreement to 
JOintly develop and support the 
16000 microprocessor fa.m1.ly. 

The 16000 family includes a 
high performance Ie-bit proces
sor and related processor series, 
systems support c1rcu1ts, float
ing point co-processor, and a 
series of programmable peMph
eral SUPJXlrt c1rcu1ts. The fIrst 
product, the 16032 high per
formance l6-bit processor, is 
designed to efflctently execute 
high level compUer code and 
support a true virtual memory 
rnan.&.8ement concept. In addi
tion. it can be programmed to 
supporta.ddress-independent 
code for creation of standard 
software llbrary concepts. 

Under the terms of the five
year agr-eement. the 1n1tial 14 
circuits have been deftued and 
w1l1 be desIgned and exchanged 
under a. bilateral second SOW'Ce 
transfer between the two com
panies. The agreement also pro
vides for the development of 
future c1rcu1ts. 

The 16000 microprocessor 
familY w111 be supported by both 
compan1es with complete devel
opment systems, compUers. 
operating systems and board 
level products. 



CfECHNICAL 
WRITING 
AWARDS 

FairchUd employees authori.ng 
technical 8J1.lcles for presenta
tions or publlcatJon in a.ppro
priate professlonaljOW'na.ls 
receive cash awards as part of 
the Technica.l Writing Incent.lve 
Awards Program. Technical 
Writing Awards appearing 
below were given from July
December 1980. 

John Conover 
"An Introduction to Sampling 
Filters" 
PRDGRESS 
"Applications ofTha #LA9708 
and ,uA9706 DLA in Industrial 
Control Systems" 
ELECTRONIC DESIGN 
CONFERENCE 

GaryCraIg 
"1'ransm1ss1on Line Drivers 
And Receivers" 
PRDGRESS 

Jeff Thompson 
"Cl.rCu1t ldea-Variations on 
A Peak Detector" 
PRDGRESS 
"Quadrafet'" Oper&t1onal 
Amplifiers" 
PRDGRESS 

MOS Products Division 
P.P. Sharma T.G. Wear. 
J.Y.W. Seto 
"Application ofElllpsometry to 
Monitor Surface Cleanliness of 
Silicon Wafers" 
THE JOURNAL OF 
ELECTROCHEMICAL SOCIETY 

Research and. Development 
Richard Crippen 
;'TheUse of A PCB Router for 
Ie Metal Layout" 
COMPUTER VISION 
CONFERENCE 

Hemraj Hingarh 
"High Speed Data. Encryption 
UstngThe9414" 
MIDCON'80 

AktoTanaka 
"The Crysta.l Oscilla.tor -An 
Analysis" 
PROGRESS 

Semiconductor Marketing 
DavtdMyers 
"Design Guides: Radiation 
SusceptibilityafOMOS" 
ELECTRONICS 
"Serruconductor in A Nuclear 
Environment" 
PRDGRESS 

Digital-Advanced Bipolar 
Division 
PaulChu 
"High Speed Data Encryption 
USing The 9414" 
MIDCON'SO 

Tom Goodman, Bill Owens 
"Flexible Subnanosecond Gate 
AITayFami!¥' 
PROCEEDINGSOF~N 

Tom Goodman. BUl Owens 
"High Speed Custom lSI Gate 
Array With Macro-Selectable 
Speed Power" 
GOMAC 'SO DIGEST 

Keith Lobo, Michael Wendt 
"Circuit Idea-Bench Program 
for Fairchild 'ITL Proms" 
PRDGRESS 

Fairchild Camera and 
Instrument (UK) Limited 
Jon Swnmers 
"OPIB Programmable Power 
Supply" 
WIRI;LESS WORLD 

Mathew Throwbridge 
"Development Aid for Fairchild 
Micros" 
MICRD FORECAST 
"Microcomputers-The 
Customer Is Always Right" 
SEMINAR AND EXHIBITION 
OF SEMICONDUcroR STATE-OF
THE-ART AND APPLICATIONS 
"Single Chip Micros Add Standby 
Memory" 
NEW ELECTRONICS 

Linear Products Division 
Evan Aurand 
"The Codec-An Integrated. 
Circuit in Telecommunications" 
TELECOMMUNICATIONS 

<pATENTS 
Fairchild's technologtcalleader
shipclepends, to agI'eat extent, 
on the creativity of Its people. 
inventors listed. on patents 
Issued. to Fa.1rchild from 
September-December, 1980, 
appear below, 

Bipolar 
Jonathan Stinehelfer 
X-Address Before 
Y-Address Circuit 
Patent No. 4231110 
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Letter from the President 

Dear fellow employees: 
1981 has been a difficult year for 

the semiconductor alia automatic 
test industries. Ti,e recession, which 
began in the latter part 01]980, con
tinued unabated. Jt grew more wide
spread and deepened tiS high interest 
rates, tight money and currency deual
uatiotl5 affected the economies of 
Western Europe und the United States. 
Customer demand t005 reduced in 
most major market areas,- prices fell 
substantially. particularly for semi
conductor products. These conditions 
have continued i111982, and pCO/lOm;c 
recovery, wlll'eh is anticipated for the 
latter part of the year; is expected to 
be slow. 

Fairchild was tlOf imrmme from the 
severe economic conditions affecting 
the industry as a whole. 1981 rroenue 
fell 12% compared to 1980; orders 
were down 24%, alld the backlog at 
December 31 was substantially lower 
than the prior year. 
- At LSI Products, revenue was 
down 25% as customers curtailed 
demand and prices fell Olrollghollt 
the year, particularly for MOS and 
digital components. New orders were 
45% lower than the prior year, 
altllough order rates for digital and 
bipolar products increased slightly 
in the fourtll quarter. 
- Rl!1)ellue at Ana/og and Compo
IIents fell 9%. Orders were weak 
throughout the year, especially for 
fillear and optoe/ectr01lies products_ 
Tile Discretes Division was more 
stable, and the Hybrid Products 
Division was relatively strong.- ship
ments of automotive ignition modules 
and voltage regulators were up 30% 
compared to 1980. 
- Rl!1)enue rose 7% in tile Automatic 
Test Equipment Group; orders were 
about flat witll the 1980 /l!1)el. Sa/es 
of component test systems declined 
10%, mainly due to reduced capital 
spending by semiconductor manufac
hirers, bllt sales of printed circuit 
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board test systems remained strong. 
increasing 53% over the prior year. 

Despite these conditions - reduced 
demarul, S2Vere price erosion, declin
ing rl!1)emle and disturbing economic 
news month after 11I0lltll- Fairchild 
has continued to rebuild, to push with 
increasing strength and focus toumrd 
tile goal of leadersllip in both the semi
conductor and automatic test indus
tries. We have used this recession to 
Ollr advalltage, as a breathing spaa' 
to concerltrate on strerlgtherling the 
basic foulldations of the company
its people, its techllOlogy and its 
malll/fachiring e/fici('l1CY. While others 
have focused on the short teml, cur
tailing researcll efforts and delaying 
capital programs, Fairchild has not; 
we have increased efforts ill both 
areas. We have colltillued to recmit, 
to improve training and to strerlgtheTl 
mmlagemerrt. 
- During 1981, the company was 
reorganized into four business groups: 
Automatic Test Equipmerlt, respon· 
sible for Fairchild's ATE business 
tllrollgllOllt the world; LSI Products 
a11d Allalog and Componel1ts, serving 
the U.S. semiconductor markets; and 
tile Ellropean Semiconductor Group. 
An Asian Semicondudor Group will 
11£ established in 1982. 
- ManageTneTd responsibility and 
authority was decentralized to the 
newly fonned groups and to the 
operatitlg divisions within them. 
EmplJQsis was placed on improvf!d 
techniques for rf!crniti11g. trainirlg, 
evaluation and promotion; employee 
commllnication programs were begun. 

These programs are new; tlley must 
11£ improved, but already the results 
are beginning to show. Employee 
turnover, the rate at which employees 
leave tile company, has steadily 
declined, improving from one of tile 
worst rates i'l the industry in the 
years 1975-1979 to one of the best, 
or lowest, rates in 1980 and 1981. 
- Experlditllre for research and 
dl!1)elopmeTlt increased 44 % ill 1981, 
readling a ll!1)el of 571 million. At 
Fairchild's Advanced Research and 
Development Laboratories in Palo 
Alto, California, sperrding was 
doubled as efforts in VLSl desigrl, 
manufacturing processes, computf!T 
sOeIlces and artificial intelligence 
were stretlgtllened. Division R&D 
spending was up 31%. During the year, 
Faircllild began cllstomer sampling of 
its new 64K DRAM, 9445 micro
processor family, Advanced SIIottky 
(FAST) circuits and advanced linear 

telecommunications products. At 
Automatic Test, five new test 'Sys
terns were introduced. T1r~ art' the 
first in a broad range of nl!W products 
that will 11£ brought to the mlIrkriplaa' 
in 1982 and beyond- tile fruit of ollr 
rr!Sl!arch f!fforts during tile past two 
and a half years. 
- Capital spending rose 75% in 1981 
to 5166 million. NI'!W manufacturing 
facilitif!'S for GPLSI and Memory Tf!'St 
Systems at Scm JDSi' and Los Angelf!'S, 
California were occupied by yoor I!P1d. 
CerrstMlction of three new semicon
ductor facilities was begun dlln·"g thf! 
year at Puyallup, Wasllingterl, South 
Portland, Maine, and Wasserburg, 
Gennany. Plant expansion or renotxl· 
tioll was underway for Microprocts
sors at Wappingers Fall'S, NI'!W York; 
for Linear, Optoelectronics and Dis
cretes at MOllntain Vil'!W, Santa OaTIl 
and Sml Ro.fael, Califomia, and for 
Subassmlbly Test Systenrs at Latham, 
New York. The Gate Armys opcnrtion 
moved illto new quarters in Milpims, 
California, and site selection was 
finalized for a nl'!W semiconductor 
manufacturing complex in Japa'i. 

SJlarp competition, price cutting, 
economic booms folloWf!d by steep 
declines- these are flOt new {orcts in 
Ollr industry, they are part of it. The 
CllrTerlf recession was anticipated, and 
we have not bowed to it; we have 
llsed it to build for the future. 

Mllcll has beerl accomplished in tht 
past twelve months and the plans and 
programs for 1982 are a continuation 
of those efforts. In the coming montllS, 
we must conti'lIIe to e1lric11 Fairchild 
as a challfmgirlg and rewarding envi
ronmerlt for its people. We must 
accelerate new product introductions, 
continlle to increase ma'lUfacturi1lg 
efficierlCY and furlher erillallce product 
qllality. And we must improve all 
aspects of ollr service to the customer. 

In January of 1980, Wf! began tile 
task of rebuilding Fairchild as a leader, 
as tile best in botll semiconductor and 
automatic test. It is a difficult task
bllt witll cOl/rage, witl! patierlce alld 
with commitmeTrt, it can be done. I 
have seen tile cOl/rage and tile com
mitmerlt of Fairchild people during 
tire past two years; I Irave!>em tile 
progress. Wherl tire recession ends, 
sometime ill tire coming montlrs, 
Fairclzild will be stronger, it will 
11£ ready. 
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WHERE DO THEY GO 
FROM HERE? 

Job rotation means work
place schooling for conege 
hires-and helps them settle 
into a permenant position 
in the Hybrid Products 
Division 

The Hybrid Products Division's 
(HPD)* first Associates afC six college 
hires who joined Fairchild between 
July and Oclober1981 and are rotat
ing through various departments in 
training modules designed to give 
them experience in many aspects of 
operations before they settle into 
their permanent positions. 

Although Ihc program is not unique 
in industry, it is unique at Fairchild, 
and may well serve as a model for 
implementation in other divisions. 
If success has many fathers. the 
Associates Program can indeed claim 
some proud parents. Among them are 
General Manager Dick Belcher, 
Research and Engineering Manager 
Steve Michael and Personnel Manager 
Suzanne Carlisle-all of whom have 
nurtured the program in its infant 
stages. "We're having more success 
than we ever imagined we would:' 
Steve candidly admits. 

The philosophy behind the Associ
ates Program, according to Dick 
Belcher, is to give the Associates 
experience in areas which are most 
likely to affect their decisions once 
they assume their regular jobs. It is 
designed to enhance their potential 
as employees by giving them a true 

*Formerly the Automotive Division 
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Georg Kllh'lke t/!Sls a program. 

~
'The program was 
a key factor in my 
decision to join 
Fairchild" 

understanding of their place in 
the organization. 

Says Suzanne Carlisle: "The 
College Hire Associates Program is 
naturally a risk and a learning 
experience during the first year. We are 
making an investment; but as it turns 
out, the Associates are paying their 
mvn way after the first few months 
with HPD:' 
Careful screening proct'Ss 

A key factor in the success of the 
Associates Program is the careful 
screening the applicants get during 
the interviewing process. They are told 
about the rotation process and then 
actually rotate through interviews 
with as many as six Fairchild people 
before they are offered a job. The 
candidates are evaluated on their 
technical ability and background, 
and also rated on such qualities as 
adaptability, stability, communications 
skills and confidence. 

"We wanted to make sure the can~ 
didates were really as good as we 
thought they would be initially and 
also that they would fit into our 
work environment;' explains Steve 
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Michael. "Interviews with their peers, 
their potential supervisors and HPD 
staff improved our ability to make 
accurate evaluations. We encouraged 
candidates 10 ask questions about 
the program during the interview. 
The interviews were really two way. 
And we interviewed so carefully that 
we were able to select the best people 
before we got to the offer slage~' 

~
'I've been given real 
responsibilities -
I don't just observe" 

In fact, the screening process 
worked so well that supervisors in 
departments where the Associates are 
working during their training modules 
want to keep them after their 
assignments are completed. 

From the Associates' viewpoint, 
the job rotation aspect of the program 
was a major factor in their decision 
to join Fairchild. Manuel Perez, 
a Materials Science and Chemical 
Engineering graduate from NC\v 
York's Stonybrook University, joined 
Fairchild in August 1981 and says he's 
already learned "to work as part of 
a team:' Now moving on to his second 
assignment, Manuel jokes that the 
program's only drawback is "the paper 

I've collected on my first job. I took 
it all with me to my new office because 
I wanted to keep track of everything 
I've learned:' 

Financial Analyst Jeff Lamparter, 
now working in Production Control, 
has a 8.5. in Aeronautical Engi~ 
neering from Purdue University and 
an M8A from Ohio State University. 
He's looking forward to his assign~ 
ment in marketing and sales fore
casting. George Kuhnke, with a degree 
from Cornell University, has a back~ 
ground in robotics and witi be working 
on automating the production line. 
And Bob Schuster, from Virginia Tech, 
spent two weeks at the HPD assembly 
plant in Hong Kong, meeting the 
people and learning about the 
manufacturing process. 

"It's broad-based 
training - more than 
I could gain at another 
company during 

one year" 

Gus Kiniris. Test Engineer, who 
has a BSEE from the University of 
California, Berkeley, assesses the pro
gram as "just great. I've gained so 
much knowledge in my first assign~ 
ment that I can now handle the prob
lems that arise in my new department 
with more confidence. You begin to 



"You begin to see the 
interconnection of 
various deparbnents" 

see the interconnection of the various 
departments within the division:' 
And Business Analyst, Mercer Curtis 
III, who worked in several Fairchild 
divisions during the summer while he 
was going to Califomia's Chico State 
University, has now returned after 
graduation to join the HPD Associates 
Program. He will ultimately be 
assigned to the Production Control 
Department. Right now he's gaining 
experience as a Production and 
Quality Assurance Supervisor. 

Mentor system 
Another plus to the program is the 

HPD advisor system. As an advisor 
Steve Michael sees his assigned Asso
ciates n.>gularly to discuss problems 
and questions that arise at work. 
"Their questions could be technical in 
nature-or they could be personal:' 
This personal counseling helps the 
Associates adjust to a new work and 
geographical environment. 

The Associates also meet with 
C'.eneral Manager Dick Belcher, keep 
abreast of their progress with their 
supervisors, receive an evaluation 
after they complete each module, and 

arm. 

are constantly in touch with Personnel 
about a variety of job-related ques
tions. There is also a specially 
appointed College Program Com
mittee which reviews progam adapta
tions and changes that might occur 
during the year. 

The modules are individually 
tailored to give optimum background 
to the Associates. For example, 
an Associate in Production Control 
gains exposure to manufacturing 
techniques and products, learns about 
quality control, helps to solve produc
tion problems, and gains exposure to 
distribution logistics and procedures. 

"I've Jearned to work 
as part of a team" 

The six Associates are all men this 
time-a result of the "great demand 
for qualified women engineers and 
MBAs:' according to Suzanne Carlisle. 
"Certainly we interviewed women 
and are eager to have them join the 
program. But the competition for 
women engineers is really severe;' 

Graduation time 
The class of 198] came on board 

at Fairchild between luly and 
October and the first "graduate" will 

Bob Sdrustt!r, Susie 
suooss.>mblies. 

finish the program in 1uly]982. 
"Originally we wanted to have all 

the ne\v hires join at the same time;' 
says Suzanne. "But this expectation 
proved unrealistic. We have now 
settled on a third quarter framework:' 

"I took all my paper 
work with me-
ta keep track of 
everything I've 
learned" "'-L_--' 

One advantage in hiring within a 
relatively tight framework is the 
professional and personal rapport 
that has developed among the 
Associates. Some Associates expressed 
a desire to meet with each other 
on a more formal regular basis to 
discuss and evaluate their experiences. 
In fact, it's likely that the HPD's 
Associate Program will beevalu-
ated as a model for other Fairchild 
divisions, should they choose to 
establish similar programs. 

"We're halfway through the pro
gram with the1981 hires and we're 
extremely pleased:' concludes Oick 
Belcher. "I don't think we could 
have asked for a more qualified group 
of young people to join our division 
and Fairchild. Everyone involved in 
its success should be congratulated
especially the Associates themselves!" 
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Circle the correct 
answer(s) to each 
question 

Do you have all the Fairchild facts? 
Take trus company quiz to find out. 
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1. Fairchild's President is: 

[ill Tom Jones 
llil Tom Roberts 
[£] Thomas Jefferson 

Il!l Thomas Edison 

2. Fairchild's parent company has 
corporate offices in Paris and 
New York City. The company is: 

[>J IBM 
Ilil National Semiconductor 
[f) Schlumberger Limited 

Il!l Sony 

3. A new Bipolar manufacturing 
facility will open in Washingt,on 
State in: 

[ill Pittsfield 
lli1 Puyallup 
[£) Nantucket 
[ill The Poconos 
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4. fairchild has a contract to develop 
and manufacture the F94SO micro-
processor for a branch of the US. 
Armed Services. Which branch: 

[>J Coast Guard 

Ilil Marines 
[f) Air Force 

Il!l Boy Scouts 

5. Fairchild has an assembly plant 
in which South American country: 

[>J Brazil 

Ilil reru 
[f) Jamaica 

Il!l Colombia 

6. Fairchild also has an assembly 
plant in a Central American 
country: 

[>J Panama 

Ilil Tijuana 
[f) Mexico 

Il!l Cuatamala 

JO aJO:)5 V ·SJ~a.{ aA!J uel.{l aJOW JOJ aJal.{ uaaq aA,no'{ J! 
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7. Fairchild will expand manufactur· 
ing to Europe when we open a 
plant in which West German city: 

[ill Salzburg 
IE Wasserburg 
[£J Berlin 
[ill Vienna 

8 . In 1980 a new unit was formed in 
the Advanced Research and Devel-
opmenllaboralory to develop 
a growing technology called: 

[;iJ Arlificiall ntell igcnce 

llil Semicond uctor Man ufacturing 
[£J Organization Development 

Iill Health and Welfare 

9. The Chief Technical Officer of 
Fa irchild heads the Advanced 
Research and Development 
Laboratory. His name is: 

[ill Tom Roberts 
IE Joe Montana 
[£] Tom Longo 
[ill Margaret Thatcher 

(SlU!od to) 
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10. The semiconductor manufacturing 
process involves hvo high tech-
no logy processes. What 3rc they? 
{Hint : the techno logies are also 
the names of two d ivisions in the 
LSI Products Group} 

[;iJ MOS 
llil Long Range Planning 
[£J Bipolar 

Iill EKG 

11. Igni tion modules for automobiles 
arc manufactured by which 
Fairchild division: 

[;iJ Hybrid Products 

Ilil Telecommunications 
[£J Corporate 
[QJ Optoelectronics 

Fairchild's parent company pro· 
"'ides two major types of services 
to o il companies: 12. 
~ Wireline Logging 
lli1 Drilling 
(£] Demolition 
lill Construction 
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DESIGN· 
A·CHIP 

Gate Arrays provide 
new options for the '80s 

A systems designer sits in a recessed 
alcove, his fingers "playing" the keys 
of a computer terminal to call up the 
forms and functions of a design. Here, 
man and computer interact to create 
a changing. growing pattern on the 
C RT - a pattern which will become 
a new chip_ 

A! his beck and call are a vast 
library of metal macro cells which 
can be combined into a myriad of 
logic functions on a standard diffusion 
set, creating a semi-custom chip with 
thc support of Computer Aided 
Design (CAD). 

In contrast to the muted interior 
of the alcove (the walls ensure privacy 
for customers' proprietary work) the 
visual display on the screen creates 
its own beauty in the elaborate design 
of an integrated circuit, and announces 
that Fairchild's newest offspring
Gate Arrays - has joined the vast 
number of firms that have sprung up 
in the last few years in the custom 
chip market. 
Elegant solutions 

Ed Caldwell, Manager of Gate 
Arrays - an operating unit within 
the Bipolar Division of the lSI 
Products G roup - describes the 
aesthetics of this new technology 
with the case of an engineer who 
recognizes the appeal of design to the 
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intellect just as fonn appeals to the 
eye, or music to the ear. 

''A professor I had in college told 
us to always look for elegant solutions. 
Gate arrays arc an eleganl solution 
10 the problem of cuslom circuit 
needs and fast design tum around. 
The customer provides the schematic, 
CAD accepts ii, performs the circuit 
simulations to make sure Ihe design 
is correct, connects the whole thing 
up, and makes tapes which produce 
the metal masks;' Ed explains. 

In this service intensive industry. 
the people at the Oak Creek facility 
(near Milpitas. California) seem to 
have elegant solutions to juSI about 
everything. From the emerald green 
upholstery on the lobby chairs. to the 
paintings on the rich natural wood 
walls. 10 the interior landscaping of 
office work space, the Gale Arrays 
business unit articulates state-of
Ihe-art service. 

"We give the customer training. 
one-on-one support, and quick turn
around time fo r the semi-custom 
chip;' Ed comments. "When our 
regional design support centers are 
in place, the service will be even 
better. In this business the service 
leaders will be the industry leaders;' 
Custom chi ps 

Mass-produced standard chips 

-• -- • - -I • 
I _ . - . , -

have been part of the semiconductor 
industry's growth pattern in Ihe last 
decade. Now. predicts Busil1€'S5 Week 
Uanuary18, 1982). more tnan half its 
sales will come from chips designed 
specifically fo r a single user, or from 
chips thai can be tailored to serve 
unique needs. This custom chip busi
ness means a shift to a manufacturing 
services industry. However. the 
increasing complexity of silicon chips, 
each housing thousands of transistors, 
calls for increased design time and cost. 

Jonn H icks, Gate Arrays CAD 
Engineering Manager, explains that 
"as we go 10 higher chip complexity 
we need to design more quickly. 
Although we're still in the infant 
stages at Fairchild, we have the advan
tage of superior software, the back-up 
of CAD support at our Advanced 
Research and Development Laboratory 
in Palo Alto, and the remote centers 
v.'C are establishing in the United 
States, Japan, and Europe (Ihe first 
will be in Reading. England). Our 
European design support center will 
connect via a communication link to 
our facility at Oak Creek~' 

Custom ECl and TTL Gale Arrays 
have been in production at Fairchild 
since 1975, w ith the nucleus of the 
group within the Bipolar Division. 
Now the new Gate Arrays organization 
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at Oak Creek offers customer design 
and prolotyping capabilities which 
will enable Fairchild to meet its 
objectives of supplying Eel, Tn, 
ilL and CMOS gale arrays with 
complete CAD support. 

The Gale Arraysfacility trains 
customers to use the CAD system to 
personalize chips. Moreover, by 1983 
Gale Arrays at Fairchild will have the 
capability of English language instruc
tion to the computer. "The goal is 
'user-friendly' interface:' Ed comments. 
"Soon even non-technical designers 
will be able to sit at a computer 
terminal and design the chips needed 
for their products~' 
How does CAD help? 

While a microprocessor is custom
ized by loading it with a list of 
instructions or software, the gate 
array is programmed in hardware by 
interconnecting its transistors into 
the exact circuit a designer neros. 
The final step makes the circuit a 
custom chip. Othen ... isc the device 
is merely a standard array of uncon
nected gates that can be mass pro
duced. Although the idea surfaced in 
the 1960s with the hand-held 
calculator. early arrays could not 
yield circuits as powerful as standard 
products. and the computer time 
needed to draw the pattems was too 
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expensive. But the development of 
CAD programs reduced the cost of 
the interconnection process. 

Using CAD technology. design and 
development processes can be accom
plished in a fraction of the time it 
would take using manual methods
minutes rather than weeks or months. 
By simply pushing a few buttons. 
the uscr creates precise designs in 
seconds. Once a design is completed. 
the information can be stored in the 
computer memory for easy access. 

"The key to our system is the ease 
with which the designer can describe 
his circuit to the computer;' John Hicks 
explains. "Then the computer takes 
over and does the job. However. the 
designer can override the system and 
interact with the process at any stage:' 

For example. the user at the terminal 
picks logic symbols out of the com
puter library. These symbols are 
displayed and hooked up on the CRT. 
Or. in a more advanced system. 
the user sits at a tablet (similar to 
a formica drafting board) and uses 
a digitizing pen to translate the sym
bols to the screen without the use of 
the traditional keys. He uses a joystick 
to maneuver between the coordinates 
on a large scale circu it design that 
can display any given segment on the 
screen. Hard copy is printed out simul-
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taneously so that the user can study 
the text of the design at his leisure. 
Winning approach 

Although this growing technology 
has b rought a host of competitors 
into the marketplace. the Fairchild 
Gate Arrays people feel confident 
that their approach to customers 
is a winning one. 

Says Marketing Manager Martin 
Harding: "Our morale here is very 
high. There are no communication 
barriers: there's an open approach. 
a team effort to our work. After all, 
we're on the {rontier of technology. 
We're growing during a sluggish 
economy. Our employees are all vital 
links in the decision-making process 
and thei r morale and motivation 
show how good they feel:' 

"Because we rely so heavily on 
CAD to service our customers. 
we offer multi-service: we're both 
a design house and a manufacturer;' 
Ed Caldwell concludes. "The feeling 
of excitement about Gate Arrays is a 
b reath of fresh air in this industry. 
We're responding to the needs of 
thousands of potential customers and 
we've got the back-up support from 
Fairchild 10 do it pro~rly:' 
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Fairchild facilities are 
growing, growing, grown at 

SIMI VALLEY 
PUYALLUP 

Simi Valley, Puyallup, W,,,.,,b~ 
In California, Washington State, 
Germany, Fairchild broke ground 
new facilili~ that sprouted like trees 
symbolizing company growth. 

Fairchild's Component Test Systems 
Division moved its memory tester 
operation into a new 200,000 square
foot facility in Simi Valley, California, 
30 miles northwest of Los Angeles. 
Right down the street: the site of 
numerous John Wayne movies and 
the present set of the popular "Little 
House on the Prairie" television series. 

In Puyallup, ("pew allop") 
Washington the first of two buildings 
will be operational in mid-1982. 
Surrounded by towering fir trees 
and built right into the environment, 
with Mount Rainier as a backdrop, 
the Bipolar Division complex will 
eventually house five buildings for 
all operations. 

And in Wasserburg, outside of 
Munich in West Germany, a new 
assembly and test facility for bipolar 
and digital circuits is scheduled for 
completion in lune1982. The Wasser
burg facility establishes a Fairchild 
manufacturing presence in Europe 
for the first time. 

,. 
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1982 
FAIRCHILD 

PHOTO 
CONTEST 



I n 1981 we held the first Fairchild 
photo contest in eight years. We 
had hoped for good employee 

participation -but we never antici
pated that we'd have more than 150 
entries from all over the Fairchild 
world. 

Remember "Free Spirit" by Dennis 
Roberts, the "best of show" photo that 
graced the cover of the Spring 1981 
HORIZONS. Or Ihe touching photo 
by Dick Rhodes of a grandfather and 
a granddaughter on a shimmering 
beach - two generations captured by 
the camera for eternity. Or the delight
ful ~Andy; the cat in a tree that Candy 
Keys portrayed so beautifully with 
her camera. 

The photos on these pages is a 
potpourri of Fairchilders' "personal 
bests" in photography from 1981. 
The enthusiasm they generated has 
encouraged us to expand Ihc photo 
contest for1982. 

So, dust off your camera! It 's time 
to enter Fairchild's 1982 photo contest. 
As long as you're a Fairchild employee 
you're eligible to enter. You can sub
mit entries of Animals, People, Still 
Life, Scenery, or Science and 
Technology. 

A panel of photography and design 
professionals will judge all entries, as 
they did last year. They1llook for 
technical quality, artistic execution 
and subject matter in making their 
selections. 

The "Best of Show" photo, sclected 
from the first prize winners of each 
category, will appear on the cover of 
the summer issue of HORIZONS. First 
prize winners will receive 550.00 and 
second prizewinners S25.00'!' First and 
second prize winners will also appear 
in the magazine. 

Photos should be black and white 
or color prints (no larger than 8 x 10 
inches) or slides. Entries are limited 

to two per employee. Photo contest 
ent ry forms are available from your 
Personnel Department. Identify each 
photo with your name and contest 
category on the reverse top comer of 
the entry and submit the form(s), along 
with the photo(s) to the Corporate 
Communications Department, MIS 
20-2260,464 Ellis Street, P.O. Drawer 
7281, Mountain View, CA 94042. 
The deadline for all entries is June 15, 
1982. HORIZONS will return all 
photos after the contest. 

Be a part of Fairchild's history and 
tradition and enter the contest. 
Remember, a picture is forever. 

*eelltest ;udges reserve tile right to 
elimillate prizes in categories where elltries 
are 'lot appropriate for publicatioll. 
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OVER THE HORIZO,,"S 

Fairchild's Sau Rafael employees watched ueighborhood streets become a callal system 
dllriug severe willler raillS. 

Monsoon season hi ts Bay Area 
Although employees at Fairchild's 

Far Eastern locations are used to 
a monsoon season, the wetwashing 
California's Bay Area received in 
January caught many Fairchild 
employees in this part of the United 
Siaies unprepared. However, San 
Rafael Discrete Division employees 
seem to have accepted the record 
breaking rains with good humor 
and an eye to posterity. Ed Kemp, 
Hi-Rei Quality Assurance Manager, 
got up at his usual time on January 
4 and prepared for work. When 
he opened his garage door he found 
his neighborhood afloat. Lyn Harris, 
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Production Control, started hcr 
commute home from work by avoid
ing Ihe freeway and got caught 
in a "submarine playground. I pushed 
my car out of the swamp to high 
ground, then proceeded to wade to 
downtown San Rafael:' Few employees 
were able to make it to work and 
those who did had trouble getting 
home. Several of them took the last 
available rooms at a nearby inn. 
The employees who did make it to 
work reported that "parking was 
no problem for a change:' 

Discrete Newsbeat 
Discrete Divisiou 
Editor: Gretcherz Goldsworthy 

He's no Joe Dimaggio, they c1aim 
but Fairchild's Singapore employees 
are clearly proud of tcchnician 
Nelson Lim. An outfielder on the 
National Softball team, Nelson will 
make a trip to Manila this year to 
participate in the1982 Southeast 
Asia games- in tough competition 
with the Philippine ballplayers. 

'elson says, "Softball is in my blood:' 
He's returning to the game after a 
four year retirement. Nelson repre
sented Singapore in 1974 at the 
Asian Softball Championships in 
Manila, at the ASEAN games in Kuala 
Lampur, and at a 1977 toumament 
in Manila. "The physical attributes 
of a good softballer are quick 
reflexes, stamina and speed;' explains 
Fairchild Singapore's star athlete. 

Fairlimes 
Fairchild Sir'gapore 
&ii/orin/ Committee: Heng Ngn, 
Peggy Lee, Amir SaifZ/ddin, 
Her,g Limzg cng 

CPR is the gift of life-and more 
than 20 employees at the Fairchild 
Silicon Materials plant in Healdsburg, 
California are now certified as ils 
practitioners. Cardio-pulmonary 
resuscitation (CPR) classes were con
ducted by the Healdsburg Fire Depart
ment for Fairchild employees. First 
Aiders and members of the Emergency 
Response Team took the classes, learn
ing artificial respiration and artificial 
circulation Ie<:hniques for emergency 
situations in which the victim has 
stopped breathing and the heart has 
stopped pumping. Heart attack, elec
tric shock, drowning and drug over
dose are some of the situations 
requiring CPR. Only trained indivi
duals can perfonn this vital life 
support procedure. 

Wafer News tmd Views 
Silicon Materials Division 
Editor: Richard Marin 



INTERNATIO NAL DATELINE 

Potter's Bar, UK . . . _A two
year-old recruiting program for the 
Northern European Sales forces 
focuses on hiring graduate engineers 
specifically for a marketing career, 
reports Peter Turner. General Manager. 
Northern Europe. 

The fou r recent graduates hired to 
dale - Geoff Kates. Andy Paul, Rudi 
Ryshway and John Cosmos-work 
within the Northern European Sales 
headquarters for up to 18 months as 
inside sales engineers during their 
training period. "They learn about 
most aspects of semiconductor sales 
and marketing, answer technical 
questions, negotiate with distributors, 
handle inquiries and provide customer 
service. After the 18 month period 
they are transferred to factory sup
port or marketing functions:' 

Although the concept of the plan is 
similar to the job rotation program 
for college hires at Fairchild's Hybrid 
Products Division in Mountain ViC'o .... 
California. the training period for 
the European marketing people is seen 
as a "qualifying period" 50 that 
hires can obtain visas. Their salaries 
are shared by their host division and 
Northern Europe. After a period of 
factory training the engineers arc 
expected to fill senior marketing 
positions within the company. 

OVER THE HORIZONS 

Singapore .... Oid you know that 
Christmas is celebrated with jubila
tion in the Far East? At our Singapore 
facility people of Chinese. Malaysian 
and Indian nationalities decorated an 
office Christmas tree much as it's 
done in Western countries. 

A springboard for communication 
is in place at the Fairchild Cebu plant 
to ensure that the two-way communi
cation process really happens. An 
innovative program called "Panaghiusa 
Pam Sa Kaugnaon" (PPK). which 
nleans "Unity and togetherness for a 
better tomorrow" in the Cebuano dia
lect. has created a committee with 
representatives from all levels of the 
Cebu plant. Any representative can 
bring issues before the PPK for 
assessment and evaluation by manage
ment. Cebu employees. including Gen
eral Manager Y. I. Lee, expressed full 
support for PPK by signing a pledge 
when the program was first imple
mented in the fall of1981. 

Fairchild Ri!I)if!W 
Fairchild Philippints 
Editor: Cesar Maurml 

1-OS17O\D 
EDITOR: 
Ellen Burgess 

EDITORIAL ASSISTANT: 
Myra Scofield 

DESIGN: 
Lawrence Bender &. Associates 

STAFF PHOTOGRAPHERS: 
Steve Allen 
Ed Garrigues 

HO RIZONS is published four times a 
year for the employees of Fairchild 
Camera and Instrument Corporation. 
Address all correspondence to 
Corporate Communications 
MIS 20-2260, P.O. Drawer 7281 
Mountain View, CA 94042 
Member.IABC 

Copyright 1981, Fairchild Camera 
and Instrument Corporation 
An Equal Opportunity Employer 
Printed in U.S.A. 

19 



~ 

on 
0 
on 

'" ~ 

• 
A .. .., 
0 
~ -~ .. 
W ~ 

'" .. ..... ~ 
~ .., 

_0 
W .. ..... ... 
~~ ., 
,,"0 .. 
A~ ~ 


