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The advantages of the Planar process are 
derived from the first diffusion. Silicon 
wafers-from wh ich diodes. transistors 
or microcircuits will be manufactured
are placed in an oxidizing atmosphere at 
1200 C. A hard, silicon dioxide surface 
formed on the wafer i s the key to 
Planar construction . It passivales the 

surface of the device and prevents can· r----=l.==d:=====:1 
tamination and associated parameter 
drift. It insulates the surface of the de· 
vice and allows direct deposition of metal 
without electrical interference. As suc
cessive mask etch diffusion steps are 
performed, the wafer assumes the elec
trical characteristics gained from pre-
cisely controlled vanatlons In collector, , ___ --,_ 
base, and emitter areas and Junction per
imeters. The Planar process assures uni
formity, stability, and reliability_ Impor
tant in simple devices, it is the key to 
production capability in complex inte
grated circuitry_ 

Uniformity: Diffusion of as many as two 
thousand individual dice in a typical 
wafer and hundreds of wafers in the 
same batch diffusion is coupled with the 
controlled timing , atmosphere and tem
perature of Fairchild Planar processing 
to produce deVices of outstanding uni
formity and optimum specifications with 
high yields . 

Stability: The performance graphs illus
t rate the stability of Fairchild Planar 
devices over two thousand hours. 

Reliability : The integral silicon dioxide 
surface of every Planar device is the 
key to Planar reliability. Each junction is 
formed beneath the oxide, thus never 
exposed to surface contaminants, mi
croscopic particles or atmospheric vari
ables which can cause degradation in 
devices with exposed junctions. Provid
ing a large lead-attach area with electri 
cally small devices permits the use of 
larger diameter lead wi res and more 
reliable lead bonding in Micro-Planar 
devices. 
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Planar Diodes exhibit a combination of precise control of the process which en. 

electrical characteristics which cannot abled Fairchild to produce these devices 

be duplicated through any other manu· has also enabled the company to lntre

facturing technique: Fast switching duce similar types for industrial· com· 

speeds, high conductance, low capaci . mercial applications and to enter the 

tance, low leakage and high reverse volt· entertainment market with a competitive 

ages have been optimized in three basic edge-silicon's high performance at 

diode types which encompass the spe<:i - prices competitive to germanium. 

ficalions of a wide variety of competitive 

devices. From the basic diode types, Epitaxial techniques have been com

FD 1, FD 2, and FD 3, Fairchild is able bined with the Planar process wherever 

to ship to every major diode application. it has offered an advantage in device 

The uniformity and stability of these performance. Particularly where higher 

diodes has made them ideally suited to currents are the object. and the combi· 

applications requiring matched pairs nation of the two techniques has en· 

and quads. Combining Planar and epi- abled Fairchild to produce small, high 

taxial techniques has extended the range speed devices which stili have the capa· 

of diodes into very high conductance bility of handling high currents. 

types. The new Adam package, featuring 

hermetic glass-to-metal seals and all · 

soldered connections, is available with 

all Fairchild Planar diodes where the ap· 

plication calls for miniaturization. 

Transistors: With the introduction of the 

Silicon Planar 2N709, Fairchild broke 

the germanium speed barrier and there 

is no type of transistor available which 

cannot be made and made better through 

Planar processing. Planar and Planar 

epitaxial transistors have an excepllonal 

combination of speed. power and low

saturation resistance. The stability. uni. 

formity and reliability of Fairchild Planar 

devices dominate the application of all 

types of t ransistor-general purpose, 

ampl ifiers and switches. Amplifiers; high 

voltage, small signal, RF, VHF, UHF and 

power. Switches: high speed, high CUf

rent, saturating and non·saturating. The 
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Geometries: Within the framework of the 
Planar process, the geometry or pattern 
of the diffusions and hence the junctions 
can be manipulated significantly, thus 
altering the electrical characteristics of 
the device. The original Planar transis
tors had the familiar 'teardrop' configu· 
ration shown on the previous page. The 
interdigitated geometry common to pow

er devices and Fairchild's new 'trident' 
geometry feature long emitter·periphery 
to emitter-area ratio which results in 
good high current performance and low 
capacitance with high operating speeds 
and frequenCies . 

MultipleAssemblies: A unique advantage 
of the Planar process is demonstrated in 
a line of special products-multiple chip 
devices within a single package. Fairchild 
has had an established production line 
making special products for three years. 
The high yields of the Planar process 
made multiple assemblies economically 
feasible. The stability and uniformity of 
Planar devices makes it technically prac· 
ticable to combine them with guaranteed 
matched electrical characteristics . Bet· 
ter thermal tracking between devices in 
one enclosure, in addition to Planar reo 
liability, assures improved circuit relia · 
bility. This product line has helped 
designers achieve greater circuit per
formance and reliability especially where 
It is not economical to develop an inte
grated circuit for the application, but 
where reduced size. fewer Interconnec· 
tions and greater reliability are major 
considerations. The same chips which 
comprise Fairchild's basic product line 
are used in the manufacture of multiple 
assemblies. They are available in hun· 
dreds of configurations and in a va r iety 
of packages. 



Micrologic; Within a year after introduc· tions may be reduced to one tenth the 

ing the Planar process, Fairchild pro· number required by standard compo

duced the first practical microcircuit- nents; power consumption is greatly re o 

integrating transistors and resistors. plus duced so less heat is generated; fewer 

all the necessary interconnections, in a dissimilar materials come into contact. 

single , monolithic chip of silicon. A full 

spectrum of highly developed semicon- The improved cost picture stems from 

ductor skills was utilized: precision optics the major savings which can be realized 

and mask· making; the Planar diffusion in the use of Micrologic as opposed to 

process; metal·over·oxide; mounting and the best contemporary single layer 

lead bonding; testing and test equipment (printed circuit board) computer pack· 

design and production. aging techniques. With Micrologic. vol· 

ume can be cut to one twentieth. Design 

Fairchild's first offering was Micrologic time is one twentieth to printed circuit 

-six compatible computer building masters. The power requirement is one 

blocks. This family of devices is suffi· fourth-for equal speed and tempera· 

cient to handle all of the logic·function ture ranges . Micrologic elements are 

requirements of a digital machine oper- handled exactly as transistors and can 

ating at bit rates up to 1 mc; no other reduce the assembly costs to one tenth! 

components are required in the logic And as the use of Micrologic has extend

section of such a machine. The result is a ed. the cost of the units versus the pro· 

smaller machine-requiring less power ductlon volume relationship has brought 

-which can be designed in less time- the individual unit cost down. In total. 

and cost far less to manufacture. these factors are expected to bring the 

cost of the logic section of a computer 

Micrologic utilizes modified DCTL (Oi- down to twenty or thirty percent of pres

rect Coupled Transistor Logic) circuitry ent costs. And all of these things are 

and is designed to operate in a full mill · accomplished without sacrificing per. 

tary environment over a temperature formance. 

range of _ 55° to plus 125°C. Worst

case propagation delay is 50 nanosec

onds stage delay over the full tempera

ture range . 

Micrologic, and microcircuitry in gen

eral, offers the systems builder major 

reliability, and cost advantages besides 

the obvious one of decreased size. 1m· 

proved reliability stems from many fac

tors: The number of soldered connec-



Custom Microcircuitry is a natural out· 
growth of Fairchild's standard Micro· 
logic product line. It derives from the 
development of successfu l, standard 
production microcircuits and the inher· 
ent flexibility of the Planar process. 
Within the broad framework of custom 
microcircuitry, there are two distinct 
groups-production circuits and Re· 
search and Development circuits. In de· 
signing custom microcircuits, the basic 
elements from which the designer works 
are discrete components, packaged sep· 
arately and individually characterized 

with complete electrical data. The tran · 
sistors, diodes, resistors and capacitors 
are available with complete specifica· 
tions and breadboard for the designer to 
assemble an electrical mock· up of the 
circuit ultimately to be produced as a 
single silicon chip. When the design and 
specifications have been thoroughly 
proven, Fairchild begins its production 
cycle. The finished microcircuits-de
livered in twelve weeks from acceptance 
of the schematic-are mass produced 
according to standard Fairchild proce· 
dure. This includes subjecting samples 
of each batch to a comprehensive quality 
assurance program. Fairchild also de· 
signs and builds special electrical equip· 
ment for inspecting the finished units. 
The custom microcircuits are manufac· 
tured in the same manner as Fairchild 's 
Micrologic product line; the designer 
benefits from the advantages of having 
his own design built in microcircuitry 
and has the assurance of Fairchild's suc· 
cessful two years' experience in volume 
mic rocircuit production. The same 

equipment, the same highly skilled per· 
sonnel and the same unique processes 

are employed. 
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SEMICONDUCTOR 

Fairchild is now extending microcircuitry 

techniques to include the integration of 

NPN, PNP and field effect transistors 

within a single substrate. The technolo

gies are in hand enabling Fairchild to 

produce microcircuits with operational 

and functional characteristics unattain· 

able with the use of discrete compo

nents. Ultimately, these new devices will 

hold a relationship to present transistors 

simila r to that which transistors now 

hold to vacuum tubes. The marriage of 

thin film and Planar epitaxial technolo

gies in an integrated device is a tech

nique which allows the fabrication of 

ci rcuits in smaller devices. resulting in 

lower systems cost and improved sys

tems reliability. Circuits of this type 

have the potential of greater switching 

speeds. frequencies and operation at 

higher currents-all with greater pack

aging densities. These are State·of·the

Art integrated circuits, a direct out· 

growth of Fairchild 's Planar process, the 

process which has brought about true 

versatility and economic practicality in 

silicon. 
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Reliability in Operation 
No failures In " .9 million hours 
extended life teata 
The exceptional reliability of 
Fairchild products has been docu
mented repeatedly. MIT's Instru
mentation laboratory, working on 
the Apollo program, has conducted 
operational life tests on Micrologic 
elements lotaliing over 50 million 
hours without a single failure. 
Additional microcircuits are on test 
at Fairchild, and as of January 31, 
1965, the two programs had accu
mulated more than n.9 million 
element-hours without a single 
failure, generating a combined tail
ure rate of 0.0012% per thousand 
hours at a 60% confidence level 
(0.0030% per thousand hours at 
90% confidence). 

Fairchild devices have also scored 
an impressive record for perform. 
enca in missiles and satellites. 
The Vela nuclear detection satellite 
is one example. When it was 
launched in October, 1963, its lile
span was estimated al six months. 
In February, 1965, sixteen months 
iater, it was still operating perfectly, 
monitoring radiation levels In 
outer space. Among its components 
are more than 1 thousand 
transistors and 3 thousand diodes 
manufactured by Fairchild. 
Major missile and satellite programs 
featuring Fairchild devices are the 
Mariner II, Gemini , Injun I, 
Injun III , Apollo. Vela, Surveyor, 
OGO, Snycom, Hawk, Sprint, 
Pershing , Titan, Ranger, Minute
man, and Polaris, 
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Failure rate of 0.0012% per 1000 
hours for microcircuits at 60% 
confidence 

Fairchild integrated circuits have 
demonstrated the following failure 
rates on operating life lests: 
1. The Martin Co. in Orlando, 
Florida, operated Fairchild inte
grated circuits in a ring oscillator 
for 1 million element-hours at 25°C 
and 1 million element-hours al 
75° C without a failure. 
Failure rate = 0.045% per 1000 
hours at 60% confidence (0.114% 
per 1000 hours at 90% confidence). 

, 





• 2. Extended life tests, In house at 
Fairchild, on nonepltaxlal units 
manufactured before 1963. 
Failure rate = 0.0084% per 
1000 hours at 60% confidence 
(0.022% per thousand hours at 
90% confidence). 
3. Extended life tests, in house at 
Fairchild, on epitaxial material 
produced during 1964. 
Failure rate = 0.0033% per 1000 
hours at 60% confidence (0.0082% 
per 1000 hours at 90% confidence). 
(0 failures In 27.8 million hours) 
4. MIT Instrumentation Laboratory 
tests of circuits for Apollo. Failure 
rate = O.(X)1SS% per 1000 hours at 
60% confidence (0.0047% per 
1000 hours at 90% confidence). 
(0 failures In 50 million hours) 
5. The combined failure rate of (3) 
and (4) above for current epitaxial 
microcircuits was 0.0012% per 
1000 hours at 60% confidence 
(0.0030% per 1000 hours at 
90% confidence) . 

FIGURE 2 
H,.,. Stress Tests 
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Figure 1 details the extended lIIe 
tests on Fairchild microcircuits 
manufactured during 1964. As of 
January 31,1965, no failures had 
occurred in 27,895,664 element
hours! 
Figure 2 lists results of typical 
high-stress tests performed by 
Fairchild 's Reliability Laboratory. 
Centrifuging produced no failures 
until the 161 thousand G level. 
(Military specifications normally 
requ ire 20,000 to 40,000 G's.) Only 1 
failure occurred in a sample of 40 
units stored at 200° C for one 
thousand hours and centrifuged 4 
times during that period at 40,000 
G's. No failures occurred In another 
4O-unlt sample stored at 3OQoC for 
the same period and subjected to 
the same stress. 

• • 
T 

• • 
" " 

---• ...!.. - • .!.. - • • •• .. • • • • • 
* • • • • • ," • • • - • • • ... t- .... - +, 

•• • + • • • • • • • • • • • • • • ---'- -." • .. • • • • - • ,. • • • • - • • 
" - • • • 

Failure rata of 0.00001% per 1000 
hour. for diode. at 60% confidence 
Figure 3 lists results of high
temperature storage tests con
ducted on three diode families. 
Since the number of failures found 
In any of the fam ilies was very low, 
the failure rates computed here are 
primarily a function of the number 
of element-hours accumulated. 
High-temperature (ISO°C) storage 
tests for 600,000,000 element-hours 
with the FD-loo produced no 
failures, generating a failure rale of 
0.00001 % per 1000 hours at 60% 
confidence (0.00038% per 1000 
hours at 90% confidence) . 





Failure rate of 0.002% per 1000 
hours tor transistors at 60% 
confidence 
In extended operating life tests on a 
typical device In connection with 
the Minuteman program a total of 
84.6 million transistor-hours gener
ated a failure rate of 0.002% per 
1000 hours at 60% confidence 
(0.005% per thousand hours at 
90% confidence). 
Operating life tests conducted 
during 1964 on 10,825 transistors of 
many different types accumulated a 
total of 21 ,809,249 element-hours, 
generating a failure rate of 0.039% 
per 1000 hours at 60% confidence 
(0.053% per thousand hours at 
90% confidence) . 

Same order of reliabili ty for 
Fairch ild consumer products 
The epoxy consumer products have 
demonstrated the same order of 
reliabil ity as Fairchild military 
products. The SE6001-2N3566 
family, for example, has had no 
failures in the last ten consecutive 
lots on storage life at 125°C or on 
operating life test at 300 mW. This 
represents nearly 250,000 hours 
without a failure. 
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Their solid construction makes 
the epoxy units virtually immune to 
mechanical shock and vibration. 
Shock tests up to 15,000 G's have 
yielded no failures. There have been 
no failures to date under the rigor
ous Fairch ild FACT program (see 
Page 20 and Figure 9) on dynamic 
tests (shock 3,000 G's, plus vibra
tion fatigue, plus vibration variable 
frequency) , and in addition all lots 
are subjected to and consistently 
pass atmospheriC tests conSisting 
of thermal shock, temperature 
cycling and moistUre resistance in 
accordance with Mll-STO-75O. 
It is important to note that all 
fa ilure rates cited are actual failure 
rales, without acceleration factors. 
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Maintaining Reliability by Tight Process Control 
Thus the problem is not how to 
make a reliable product. Fairchild 
products are reliable. The question 
is how to maintain reliability. The 
answer, since we know our proces
sing techniques produce a good 
product, is tight process control. 
We have written specifications ; we 
check each step to make sure the 
operators are following the speci
fications ; we 100% visually and 
eleclrically lest all units frequently 
during processing and assembly ; 
we make control charts to compare 
loday's data with those of yesterday, 
last month and last year; when 
devices do nol meet the exacting 
Fairchild standards, we submit them 
to a thorough defect analysis to 
pinpoint the problem ; and we take 
corrective action. 

Wafer fabrication 
Figure 4 shows the typical pro
cedures followed in wafer fabrica
tion and routine step-by-step 
cleaning and checking done to 
assure continuity of process. At 
each step the furnace tube and cap 
are cleaned according to speci
fication, furnace temperature 
checked , and the wafer measured 
to determine surface leakage. 
These V I calculations are plotted 
on conlrol charts and compared 
graphically with limits set by 
specification (see Figure 5). In 
this way the slightest process 
deviation is corrected as soon 
as it occurs. 

Wafers 01 identical resistivity are 
processed together. This is done 
because the electrical parameters 
of final un its are determined by 
wafer resistivity - wafers of the 
same resist ivity producing a tight 
parameter distribution. If wafers 
were chosen at random. even Irom 
the same crystal , parameter spread 
in finished units would be so wide 
that any slight change in " typical" 
values might pass unnoticed. Thus 
It Is essential to isolate identlcal
resistivity wafers and process 
them together. 
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100% visual and electrical Inspec
tion 01 all dice on each wafer 
All dice on each wafer are 100% 
visually inspected by manufacturing 
personnel according 10 carefully 
detailed specifications, and 
samples of their wo rk are inspected 
hourly by Quality Control Inspectors 
to make su re the specification is 
met. At the wafer test station each 
die on the wafer is electrically 
inspected, and the elect rical inspec
tion is sample-checked hourly by 
Quality Control inspectors to 
ensure process stabi lity. Control 
charts comparing typical param
eters with specified limits quickly 
reveal any errors In process or 
machine calibration. 

Assembly 

Similar tight process control is 
exercised in the assembly of every 
product type - diodes, transistors, 
and microcircuits. The techniques 
which produce the most reliable 
product depend on the character
istics of the fami ly and may vary 
slightly with the product, but on all 
assembly lines in every Fairchild 
plant the same principles apply: 
(1) strict adherence to written 
specifications; (2) step-by-step 
monitoring to screen imperfect 
units and remove their cause ; and 
(3) immediate feedback to correct 
the slightest process deviation. 
Figure 6 shows the steps followed 
in the assembly of all products. 
Note that after die attaCh, lead 
bond, and lead weld, samples of 
each operator's work are tested by 
Quality Control inspectors and a 
control chart of her work plaited 
as illustrated in the photograph on 
the facing page. 

100% environmental tests on all 
un its after assembly 

I 

At the end of the line all units 
undergo rigid environmental tests 
listed in inserts to the data sheet for 
each product type. The tests are 
designed to stress the structure and 
package of the units so that sub
standard units will be rejected by 
the 100% electrical classi fication 
tests thatlollow. Figure 7 describes 
the tests. All units are subjected to 
temperature cycling, dynamic tests 
(shOCk at 30 to 60 KG's or centri
fuge at 20 KG's), a hermetlcity test 
such as the Joy bomb, oil bath, or 
Radiflo, and aging lor more than 
24 hours at 2OQoC. In all cases the 
100% processing is designed to 
segregate mechanically sub
standard units. 





14 100% electrical classification tests 
on all units alter auembty 

Before an assembly run undergoes 
100% electrical classification, test 
equipment is checked to assure 
proper calib ration and program
ming, and a random sample Is 
classi fied. From th is sample, data 
are recorded and analyzed. Any 
fallout devices are studied to 
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determine the reason for deviation 
from specifications. If necessary, 
units are sent to the Defect 
Analysis Department for a thorough 
analysis to ensure that product 
engineering has constant feedback 
relative to fallout or possible 
fallout trend. 

If the sample reveals no Inconsis
tencies, 100% of the units in the run 
are then electrically classified . As 
many as 100 different electrlcal 
tests may be performed at this lime. 
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Transistors and special devices 
such as matched units are tested on 
the Fairchild 200 tester, which tests 
1500 transistors per hour and 
checks its own calibration before 
each test. Microcircuits are tested 
on the Fairchild series 4000 tester, 
a very rapid (17 msec per testj, 
completely digital machine with a 
magnetic disc for storing programs. 
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" Training and mot/vatlon of 
operator. 
Because in the final analysis the 
quality of the manufacturIng 
process depends on the perform· 
ance of each line operator, all 
Fairchild operators are thoroughly 
trained and motivated to produce 
consistently high-quality products. 
New operators undergo training 
periods averaging two weeks and 
must meet rIgid quality standards 
before taking their place In the line. 

.. ,--"'--, 
~- .. --.---_ .. _--
--, •• -< - --

_ .. _._to_._ ._-._- ---
' ... _ ---'-_ .. _-,_.-- ... -_ ..... -.. 
• ........ .... --_ .. • 

FIGUR£ 7 
100% £oviror",,',olll T .. h 

c. ____ _ 

... -_._ .. _-- -_ .. - -_ .. --- '--~ -_ .. _-- ---_ .. _ .. - ..... -- -_ ......... - -- - ,,_ .. _----.-. _. _ ....... -
Each operator's work is checked 
several times daily by a Quality 
Control inspector and a control 
chart of her quality is kept beside 
her position. If her performance 
falls below the quality standard, 
she is sent back for retraIning as a 
new operator. Periodic salary 
reviews are based on the quality of 
her work. In addition, operators 
are encouraged In every way to take 
pride in their craftsmanship. They 
learn from experience as well as 
from observation that only 
personnel of high caliber can 
perform the delicate operations 

involved in the manufacture of 
semiconductor products. They are 
constantly reminded by posters, 
periodic lectures, and training 
movies thai Fairchild products are 
used In missiles and satellites In 
which reliability is essential to 
national prestige - perhaps to 
nallonal survival. 
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Assu1'ing Reliability by Cmnpl'ellensive Testing 
In addition to Quality Control 
inspections after each step in the 
processing and assembly and 100% 
testing at the end of the line, we 
also rigorously test incoming 
direct materials as a mailer of 
routine. Tests performed on in
coming direct materials Include: 
1. Chemical and spectrographic 
analyses of wire and preform; 
2. Functional tests to duplicate the 
actual environment experienced In 
manufacture; 
3. Checking of wire tensile strength 
by the Instron Tester; 
4. Checking of all dimensions 
spelled out In the blueprint. 
Routine lot acceptance te.ta 
Test facilities at Fairchild include 
over 225,000 sockets for operating 
life tests, many high-temperature 
storage chambers, each capable of 
storing hundreds 0' thousands of 
devices, and complete equipment 

for environmental testing: shock 
and vibration equipment, tempera
ture cycling, thermal shock 
equipment, moistUre resistance 
chambers, lead fat igue and lead 
tension equipment, Aadlflo, etc. 
All units, regardless of where they 
are assembled, are subjected to 
the same rigorous Quality 
Assurance tests (see Flguro 8). 
Each lot, identified by product type 
and electrical characteristics, is 
electrically sample-tested on the 
Fairchild 500 series tester, a dlrect
reading, data-logg ing Instrument 
with a unique digital measuring 
technique which permits an un
usually high degree of repeatability 

and accuracy. Not only are the 
parameters previously 100% tested 
rechecked at this time, but addi
tional a-c and design parameters 
considered in the industry to be tha 
most critical are also tested In 
accordance with Mll-S-19500 and 
Mll-STD-1OS. 
After these routine sample accept
ance tests the lot is either placed 
into stores or sent back for 100% 
rescreening If it exceeds the 
required L TPD or AQl.· 
Depending on the customer's 
requirement, lots available for sale 
are (I) sold without further tests, 
(2) electrically screened (It the 
customer requires a lighter param
eter spread), or (3) electrically 
screened and also given further 
high-reliability proceSSing, such as 
burn-In, x-ray, etc. Approximately 
100,000 units are burned in and 
IndivIdually tested each month for 
use in missile and space systems. 
"l TPO - lot Tolerenee Percent Dehtcttve 
AOl- Accepteble Ouellty l evel 
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This Is true 100% high-reliability 
processing, since parameters 
(typically 5 but can be many more 
if the customer deSires) of each unit 
are measured before and after 
burn-in and the data are included 
with each device shipped. Testing is 
done on the Fairchild 500 series 
tester, which punches IBM cards for 
each unit. It has been estimated 
that on some contracts Fairchild 
ships anywhere from 10 to 50 
pounds of reliability data for each 
pound of devices sold I 

The FACT program - comprehen
sive lot reliability verification 
Procurement specifications which 
call for a special, complex series of 
tests sometimes cause shipment 
delays and extra costs. The 
Fairchild FACT program fulfills the 
requirement for reliability proces
sing without special handling ; it 
provides our customers with 
comprehensive lot reliability veri
fication at minimum cost and 
without delay. 

Most special procurement speci
fications call for various 100% 
environmental and electrical tests 
performed as a matter of routine at 
Fairchild, plus additional sample 
tests such as operating life, shock, 
salt atmosphere, etc. Under the 
FACT program we list all 100% 
environmental and electrical tests 

with the data sheet pertaining to 
each device, giving guaranteed 
parameter values. In addition we 
take samples from every week's 
production of each device after it 
has passed the 100% environmental 
and electrical tests and routine 
Quality Assurance tests, and we 
perform the Group 8 inspection 
shown in Figure 9. The FACT 
program, recently revised, has 
shortened the test time and tight
ened the test conditions. The 
quality conformance inspection Is in 
strIct accordance with MIL-5-19500. 
The tests performed are those set 
forth in MIL-STD-750, and In most 
cases the test conditions and limits 
are more stringent than specified 
In the pertinent military specifica
tion. Notice in Figure 9 that speci
fied parameters are read and 
recorded before and after opera
ting life tests and various stress 
tests. The parameters chosen (see 
data sheet for specific parameters 
chosen for each device) are those 
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considered in the industry to be the 
most cr!t!cal, providing the best 
measure of device reliability. The 
FACT data supplied to the customer 
verify the fact that the line has been 
running smoothly and on a contin
uous basis. Thus the customer can 
maintain a high degree of conll
dence that the devices are in fact 
high-reliability units. 

Options 

The FACT program offers a variety 
of options which meet almost any 
high-reliability requirement, includ
ing 100% burn-In on all devices 
purchased by the customer. These 
options provide high-reliability 
testing with optimum delivery and 
minimum cost. 

--

Defect analysis and feedback 
An essential step in tight process 
control is the analysis of any out-of
tolerance units that may occur in lot 
acceptance and FACT test pro
grams. and, on rare occasions. in 
the field.· in order to determine 
failure modes and permit corrective 
action by the product engineers. 
Figure 10 shows the vital function 
performed by the Defect Analysis 
Department at Fairchild. This de
partment is equipped with all 
needed equipment: an Infrared 
scanner, curve tracers. electrical 
test jigs, pholographic equipment 
(both color and black and white), 
microscopes. microprobes (to 
probe the die when electrical 
connections have been severed), 
and equipment for potting, section
ing. staining and etching units. 
*01 tile .0 million device. sold betwHn the 

months 01 August and o.eember, 1 .... 
0.00012'" were returned to the factory 
beeluse 01 device delict. 
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Also, Research and Developmenl 
facilities. including an electron 
beam microscope, are available for 
defect analysis. In addition to the 
regular analysis of all units sub
mitted to it, the Defect Analysis 
Department does literature re
searches and maintains conlact with 
suppliers to keep up to date on 
techniques and equipment for 
analysis. Each device is either (1) 
found to be still good and therefore 
returned to the originating depart
ment or (2) if the failure is verified, 
subjected to a thorough analysis to 
discover the cause. Was the faiture 
due to an inherent defect in the 
device or was it due to misapplica
tion of the device? Was the damage 
electrical or physical? Etc. In each 
case a detailed report is written and 
submitted, with photomicrographs 
of the device, to the line engineer 
for corrective action as well as to 
the originating department. 
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Desi,q ning Reliabitit lJ into the P rod'ltct 
Since Its beginning as the first 
large-scale producer of silicon 
transistors, Fairchild has led the 
industry in developing and improv
ing reliability and performance by 
improving the basic product design. 
Shortly after the silicon mesa 
transistor had become accepted as 
the most reliable transistor avail
able, Fairchild made a second giant 
evolutionary step: the Planar 
process. This process was - and Is 
- an invaluable tool for solving 
problems In transistor technology. 
opening up areas of development 
previously impossible. One of Its 
most fruitful outgrowths has been 
the monolithic integrated circuit
another Fairchild "first." A new 
order of reliability for circuit 
functions was established by this 
development - comparable to that 
of a single transistor. 

The steps involved in making a 
transistor by the Planar process are 
essentially the same as those 
required to make a diode or inte
grated circuit, differing primarily in 
the number and order of diffusions. 
Aside from refinements such as the 
addition of an epitaxial layer, this 
Planar technique is the same as that 
used today in manufacturing all 
Fairchild semiconductor devices. 
The secret of the vast increase in 
reliability introduced by the Planar 
process lies in the fact that all 
Junctions are formed beneath the 
oxide layer and are never exposed 
to atmospheric contaminants. As a 
result all characteristics which are 
sensitive to surface conditions -
reverse leakage current, break
down voltage, noise figure, current 
gain, and therefore reliability - are 
vastly improved. 

The third giant evolutionary step 
made by Fairchild in improving 
reliability was the public introdUC
tion In autumn 1964 of Planar II, a 
complex and highly proprietary 
method of growing stable oxides. 
This process makes it possible to 
produce PNP's with voltage break
downs In excess of 200 volts and 
reliability figures equalling those of 
the finest NPN transistors. It also 
makes possible mass production of 
practical MOS FET's (such as the 
Fairchild FI 100) capable of with
standing electric fields of the order 
of 2 million volts per centimeter 
without dielectric charge migration. 





The problem In PNP's solved by 
PLANAR JJ Is briefly summarized 
as follows: 
In a diffused transistor the collector 
is very lightly doped compared to 
the base and emiller. This Is partic
ularly true of high-voltage tran
sistors, In which very light collector 
doping Is used to Increase the 
voltage breakdown characteristic. 
The oxide layer In the ordinary 
Planar device Is not a purely 
passive coating but tends to be 
quite heavily loaded with mobile 
positive Ions. The voltage gradient 
across the junctions in the silicon 
beneath the oxide extends Into the 
oxide and causes the Ions to cluster 
about the Junction at the interface. 

FIGURE U 
C _. sec.t':In 01 P Iype MOS FET w,th correct bin,". pc) ."I~ 

The positive ions affect the majority 
carriers in the silicon and can 
actually Invert the polarity of 
lightly doped P-type material to 
N-type. 
This fact causes no particular 
problem in the NPN transistor. Its 
N-type collector merely appears 
more heavily doped than would be 
expected and Its P-type base Is too 
heavily doped Initially to be In
verted; but, it can be a serious prob
lem in a PNP as shown in Figure 11 . 
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If Inversion takes place adjacent to 
the collector-base junction, In effect 
the Junction is extended, causing 
increased leakage and reduced 
breakdown voltage. When the 
Junction moves along the Interface, 
the force field - and thus the ions 
- moves with il. As the junction 
"creeps" along the Interiace, leak
age continues to increase. The new 
Junction formed between the In
verted N and the non-inverted P 
portions of the collector has very 
poor electrical characteristics and, 
if large enough, renders the device 
useless. Inability to control the in
version layer (known as a 
"channel") in pre-Planar devices 
made it difficult to build high-yield, 
reliable PNP transistors. 





A similar problem exists with the 
pre-PLANAR II MOS FET. Figure 12 
shows a cross section of a P·type 
MOS FET with correct d·c biasing 
polarities. In this MOS FET a nega
tive gate voltage V GS produces a 
P-type channel in the N-type silicon 
beneath the gate so that current 
can flow from source to drain. 

FIG JRE 13 
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Unfortunately VGS induces a voll· 
age gradient across the oxide. The 
resulting changes in gate thresh
old voltage and capacitance due to 
ionic drift in the oxide are depicted 
graphically in Figures 13, 14, and 15. 
Note that in the PLANAR II device 
ions are completely immobilized 
and oxide stability increased by 
three orders of magnitude (lDOV 
change versus O.1V change) . 
Among the advantages are : 
1. Complete elimination of channel 
development; 
2. Stability at operating junction 
temperatures of 175· C, 
3. Stability at storage temperatures 
of 200°C. 
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Process refinements: 
Gold ball bond 

The experience gained in manu· 
facturing Planar devices naturally 
led Fairchild engineers to the 
development of new processing 
techniques and new test equipment. 
The gold ball bond, used in Minute
man transistors and today a 
standard technique throughout the 
industry, is one example. Before 
the invention of this type of bond 
the gotd lead was commonly 
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applied to the bonding pad by a 
wedge-shaped tool under heat and 
pressure. which tended to deform 
and weaken the lead. The "gold 
ball" bond is so called because a 
ball formed of melted gold at the 
lip of the wire is pressed against 
the chip by a capillary needle. This 
type 01 bond is more resistant to 
shock, contacts a larger area of the 
bonding pad. and permits the use 
of a larger wire. 

FIGURE 1. 
Tt •• PnytO'f;$ of PLANAR .. o.,d. sl.b, 'Iy d.",on~lral'" in a ",elal o.,d. CapifC'!O' 
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Ultrasonic bond 
A recent development at Fairchild 
is an adaptat ion of the ultrasonic 
bond for bonding aluminum leads. 
Among its advantages over the 
aluminum wedge bond are that it 
(1) does not appreciably weaken the 
aluminum or reduce its cross
sectional area, illustrated In the 
photograph on the facing page. and 
(2) requires no external source of 
heat. It is used In SeR's, power 
transistors, and in all flal-package 
integrated circu its. 
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Metal-over-oxlde 
Another major advance in proces
sing techniques was the Fairchild
patented metal-over-oxide tech
nique. This is a method of evapor
ating aluminum over the oxide in 
strips from the base and emiller to 
form large pads on the periphery 
of the chip, to which the leads are 
bonded. This method increased the 
reliabil ity of all product fam ilies by 
provid ing a larger target for the 
bond ing operation than the base 
and em iller stripes themselves. It 
was of particular importance In the 
development of high-speed, high
frequency devices, which require the 
smallest possible base and 
emitter areas. 
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Reliability is More Than Statistical Data 
Statistical calculations of failure 
rate express reliability. but people 
create it: People in Research and 
Development who design devices 
with inherent stability; people in 
Manufacturing who rigidly follow 
procedures known to produce 

reliable products ; people in 
Instrumentation who custom desIgn 
equipment for testing every unit 
repeatedly during its manufacture; 
people in Quality Assurance who 
painstakingly check all phases of 
production from incoming materi
als, through manufacture, to end
of-line testing, in order to eliminate 
the slightest deviation as it occurs ; 

people in management who focus 
attention on reliability. Fairchild is 
rich in creative. dedicated people. 
And these people. who invented and 
use the Planar process, continue 
to lead the industry in discovering 
and using new technological tools 
for building reliability - a tradition 
at Fairchild Semiconductor. 
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n._v.,.. n-IT ......... McC....., 
Founders of the Fairchild Semiconduc.tor Corporation who gathered Thursday evening, from Idt: Vic. 
tor Grinich, lay Last, Jean Hoemi. Julius Blank, Eugene Kleine!" and Sheldon Robc.ru. Seated. Raben 
N. Noyce.ldt. and Cordon Moore. 

Fathers of Silicon Valley Reunited 
By ANDREW POLLACK 

$poodollObe_V .... r-
PALO ALTO, calif., April I. - When lhe cighl 

men slepped onto the stage hen:, the crowd erupted 
Inlo applause. The men. now aging and gray, had, in 
their day, been among the first of their kind _ young 
lechnological whlzlCS who started a oompany, became 
fabulOUSly wealthy and helped spark the electronics 
revolution 

The men were the founders, in 1957. of the Fair. 
child Semioonductor Corporation, a oompany that, 
mon: than any other, gave birth to whal Is now known 
as Silicon Valley. last year, after a proposed sale 10 
Japan's Fujitsu lid. caused a controversy, Fdirchild 

was sold to the National Semiconductor Corporation.. 
Wuh Fairchild now disappearing as B separate en. 

lily, the former employccs gathered in a hotel ball
room here this evening for. rina! farewell, a celebra
tion that was pari reUnion, pan wake. More than 1,000 
"Fairchlldren" showed up. 

"If you look b.1ck and see what has happened be. 
cause of what you folks did, It Is absolutely astound
mg," Roberl N. Noyce, Fairchild's firSI leader, lold the 
crowd. 

"Like many people here, Fairchild changed my 
life," said Lyle Ronalds, a former salesman who came 
from Auslralla. 

Fairchild was Ihe first major company in the arca 
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• Fathers oTSiJicon Valley Reunited 
Continued From First Business Page 

south 01 San Francisco to make semi
conductors, the siltcon chips that are 
used In comPl-llers, robots. missiles 
and all other electronic gear. Its 
founders, Jed by Robert N. Noyce, in
vented a key process thai is stili used 
to make such chips. Because of that 
Invcntlon Dr. Noyce Is considerc(i the 
co-Inventor of the integrated circuil. 

Fairchild served as a training 
ground for many of the leaders of to
day's electronics industry, who then 
went orr to Sian their own companies. 
The companies include such stars as 
Intel, Advanced Mlcrodevlces, Na
tional Semiconductor and LSI Logic. 
'Exploded Like. Seed Pod' 

Fairchild "exploded like a seed pod 
and scattered Ihcgerms pf new (lrms 
throughout the valley," Michael S. 
Malone wrote In hiS 1985 history of 
SlIlcon Valley, "The Big Score." In
deed, jf one were to draw a family 
tree of Silicon Valley today, there 
would be hundreds of companies that 
had Fairchild allheir roots. 

To many here, Fairchild meant a 
hearkening back to Simpler times In 
the 1950's and early 1960's when engl. 

neen wore crew cUlS, technology was 
primitive and American know·how 
reigned supreme. Il was a time of 
great hope. 

"People really didn't know what It 
was going to amoontto, but everyone 
knew that I.C. 's were going to be 
really big," said Robert K. Waits, 
referring to integrated circuits. Now 
an engineer at Ihe Digital Equipment 
Corporation, he worked at Fairchlld 
from 1960until 1973. 
Symbol of Decline as Well 

Today the semiconductor industry 
is international, with huge sums of 
money and politically negotiated 
trade agreements meaning as much 
as technological innovation. And if 
Fairchild symbolizes the birth of the 
American semiconductor industry, It 
also symbolizes its decline. By the 
time it was sold last year, Fairchild 
had become a technological also-ran, 
lIS strength having been depleted by 
poor management and by numerous 
ddections of Its top engineers to new 
companies. 

By 1968, virtually all the tOp man· 
agement had left, and new manage
ment was brought in from rival Moto
rola Inc. The new management. 

headed by Lester Hogan, became 
known as "Hogan's Heroes." The 
most ambitious of these heroes, Wil· 
fred C. Corrigan, ousted Mr. Hogan In 
11174 and ran Fairchlld until 1979, 
when he sold it for $425 million to 
Schlumberger Ltd., a French oilfield 
servlccs concern. 

Fairchild continued 10 decline 
under Schlumberger, losing hundreds 
of millions of dollars and earning the 
nickname "Schlumchild." In 1976, 
Schlumberger tried to bail out by seil
Ing most of Its stake to Japan's 
Fujitsu Ltd. The agreement collapsed 
after proteSl.s from American Indus
try and Government officials, who 
feared transferring key technology to 
Japanese competitors, and National 
then bought It last October for $122 
mililon. 

To keep the name alive, National 
today named a new corporate labora
tory the Fairchild Research Center. 

"Fairchild's spirit lives on within 
National," Charles E. Sporck, Nation· 
al's president and a Fairchild alum
nus, said In dedicating the building. 

Job hunting? Check today's Times. 



FAIRCHILD EPITAXIAL MICROLOGIC 



This brochure describes 
the process used to produce the 
most advanced, completely 
integrated silicon microcircuits 
available for computer 
logic applications-Fairchild's 
EPITAXIAL MICROLOGIC. 

Epitaxial Micrologic replaces 
its predecessor, non-epitaxial 
Micrologic, because it is 
faster, more rugged and less 
expensive. The graphs on the 
left show significant epitaxial 
performance superiority_ 
It is more immune to extraneous 
computer noise, more stable 
throughout the temperature 
range-55"C to 125"C, and it 
exhibits much improved 
saturation characteristics. 
Although its development 
embodies the latest 
technologies, it is available 
in production quantities. 

The difference between Epitaxial 
Micrologic and non-epitaxial 
Micrologic involves both 
process improvements and 
performance improvements. 
This brochure follows the 
manufacturing process of a 
typical element, illustrating both 
sources of improvements. 



PROCESS INTRODUCTION 

The process used to 
manufacture Epi taxial Micrologic 

elements is an extension of 
the Planar' Processes developed 

by Fairchild to produce Silicon 
transistors. The elaborations 

on the original process 
are poi nted out in the followi ng 

description. The successful 
integration of many disciplines 

into an economical and 
productive process is a major 

factor contributing to the 
performance of Fairchild 

Epitaxial Micrologic. 



CRYSTAL GROWING 
The starting point is the growth of 
high purity silicon crystals 
by the Czochralski method: A small, perfect 
seed crystal, carefully selected 
for low dislocation and 
imperfection counts, is lowered into 
molten silicon, and slowly withdrawn 
under precise control, 
forming a large single crystal 
about six-inches long and one-inch in diameter. 
For Epitaxial Micrologic, the crystal 
is grown with a boron impurity to 
make it P·type, rather than the N·type 
starting material of non-epitaxial Micrologic. 

WAFER FORMING 
The crystal is sliced with a diamond saw 
into many wafers 
each approximately 12 thousandths (.012) 
of an inch thick. The cut wafer 
is then lapped flat, using 
a very fine grit abrasive, and chemically 
etched to form an extremely smooth shiny surface. 
The thickness of the finished wafer 
is about five thousandths (.005) of an inch. 
Non-epitaxial Micrologic devices 
require even thinner finished wafers 
due to the necessity of 
diffusion from both surfaces. 
Epitaxial techniques side step 
this requirement so that thicker, less fragile 
wafers are produced. 
The added thickness strengthens 
the individual wafers resulting in lower 
wafer loss during the manufacturing process. 

OXIDE GROWTH 
Many wafers of silicon - representing 
hundreds of potential Micrologic 
elements per wafer-are inserted into the 
grooves of a qua rtz boat 
and placed into a furnace containing 
an oxidizing atmosphere at 1200°C. 
Oxygen penetrates the crystal 
lattice at the surface of the wafer, 
combining chemically with surface silicon 
atoms to form SiO, (silicon 
dioxide) an inert, stable "glass" 
which encapsulates and passivates 
the wafer surface. This step is 
the key to the reliability and production economy 
attained through the Planar process. 



COLLECTOR CUTOUT 
The passivated wafer begins to take the form 

of an integrated circuit with the collector 
cutout step. The wafer is coated with a 

photosensitive material in a darkroom, and then 
exposed to light through a high 

resolution mask. Those portions 
not exposed are soluble and 

easily removed with a solvent rinse. At 
this point, an etch is used to 

remove the silicon dioxide from those 
areas not protected by the film of 

photosensitive material In this way. 
cutouts for collector diffusion are 

photo-engraved through the protective 
passivating silicon dioxide layer, 

N+ COLLECTOR DIFFUSION 
The wafers are placed into a special 

high·temperature furnace whose 
atmosphere contains gaseous 

phosphorus. The temperature is raised 
and the phosphorus impurity diffuses 

into the exposed silicon, forming a highly 
doped N+ region. This N+ diffusion is 

necessary to create a very 
low transistor coilector resistance. 

EPITAXIAL LAYER GROWTH 
With N + material diffused within 

the P substrate, the next step 
is the growth of the epitaxial layer. 

This is accomplished in the following manner: 
First, the passivatmg surface of silicon dioxide 

is removed by etching with hydrofloric 
acid. The wafers are then 

placed within a thermal 
reaction chamber where volatile gases 

are introduced and through chemical reactions, 
N· doped silicon is grown on the wafer 
surfaces. Under these conditions, the 

growing layer assumes the same crystal 
orientation as the substrate wafer and becomes 

an addition or extension of this material. The 
thickness and resistivity of this 

epitaxial layer affect the speed and 
saturation parameters of the finished 

device. After the epitaxial growth, an oxide is 
grown on the wafer as before, forming a 

new passivation for the rest of the 
manufacturing process. 

The desigll developlllg 011 the f"lfIlI Pille is a simulated 
mask for the prOllressins photo etchlflll procesS. 





ISOLATION MASKING AND DIFFUSION 
The process now returns to 
steps similar to the non-epitaxial Micrologic 
process, [solation masking and 
diffusion are performed to electrically 
isolate transistors and resistors 
from one another. Bands are etched 
through the silicon dioxide 
surface to prepare for 
the isolation of individual circuit parts. 
The wafers are then placed 
into a furnace operating at controlled 
high temperature in an atmosphere of boron 
(P-type dopant) for isolation 
diffusion. The dopant diffuses through 
the exposed epitaxial N-type layer, 
forming a highly concentrated 
P·type region extending 
through to the P·type substrate. During the 
diffusion, the silicon dioxide layer 
regrows over the masked area. 
In this manner, isolated pockets of 
N·type material which wi1l become the co1lector 
regions or resistor regions, are formed 
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BASE MASKING AND DIFFUSION 
The wafer is again masked 
and etched for the simultaneous diffusion 
of the base region and resistors. 
Once again boron is used 
as the diffusing impurity in this 
high·temperature diffusion. 
The base region is diffused into the N·type 
epitaxial layer to form the 
collector·base diode of each transistor 
as well as all the resistors in the circuit. 
The oxygen atmosphere in the furnace 
re-oxidizes the cutout 
portions of the wafer surface and 
seals them against contamination or injury. 
As the diffusion progresses 
downward into the wafer, it also 
proceeds laterally, diffusing into the silicon 
covered by the original protective oxide. 



EMlnER MASKING AND DIFFUSION 
Another precisely indexed masking 
step is performed to remove oxide for the 
emitter diffusion and for the top-side 
collector contacts. In a high-temperature 
step, phosphorus (an N-type impurity) - is 
diffused into the surface at 120QoC. 
This impurity forms the emitter region. 
Again silicon dioxide forms 
as the diffusion progresses, covering the 
photo-engraved area and sealing 
the surface. Side diffusion carries the junction 
underneath the protective layer. Notice 
that in each case the diffused region ends 
underneath an oxide which existed previously. 
This oxide permanently protects the actual 
junctions of the device against exposure to 
the outside environment. 



EXPOSURE OF CONTACT AREAS 
AND METALIZATION 
At this point the transiters and resistors 
of the Epitaxial Micrologic circuit 
are complete. They must 
now be intraconnected to form the desired 
logic circuit. This is done by 
evaporating metal onto 
the surface of the silicon wafer 
using the Metal-Over-Oxide process· , 
Before this can be done, however, a hole 
must be photo-engraved over the appropriate 
regions of the devices so that the evaporated 
metal can make contact. This is done 
in a masking step similar to the others. 
The wafers are now placed into a 
high vacuum chamber containing a metal 
evaporator. Aluminum is boiled from a 
hot tungsten filament forming an atmosphere 
of metal and other gases. 
The evaporated metal deposits in a 
thin, even coat over the entire wafer surface, 
Many wafers, comprising several 
thousand Epitaxial Micrologic units, are 
processed at one time in this fashion . 

• MO ....... OVU.OIIOl: 'ATENTED FAIRCHILD ,ROCU$. 



METAL INTRACONNECTIONS 
In another precise photo-engraving step, the 
aluminum layer is masked and 
selectively etched to leave a pattern of 
intraconnections between transistor and resistor 
elements in the logic circuit. The wafers are 
placed in an alloying oven so that the aluminum 
intraconnections can be firmly attached 
to the silicon dioxide surface. The Epitaxial 
Micrologic wafer is now complete as shown in 
the figure and needs only to be cut into 
individual elements and packaged. Up to this 
point, all operations have been done 
on many wafers at a time. The elimination 
of the handling of each device separately 
is a major factor in the reduction of production 
costs. This batch processing also 
increases the reliability and compatibility of 
devices. All connections to the outside
inputs, outputs, power supply 
and ground-are brought out to the periphery 
of the element as large aluminum pads, for 
easy, reliable connections. 



MOUNTING, INSPECTION, CAPPING AND FINAL TESTING 
The wafer is cut into small pieces using a technique very similar to 

the cutting of glass. A diamond scribe is used to make 
fine scratches on the surface of the wafer between the circuits. 

The wafer is mechanically separated along these lines into 
uniform, square dice. The dice are then cleaned thoroughly. dried 

and inspected for defects under high·power microscopes 
before expensive hand labor is incurred. The die is then soldered 

to the center of a header using a high temperature 
alloy preform and proceeds to a lead· bonding station. Using 

a capillary ball·bond, proven through four years 
of production experience at Fairchild, a fine gold wire is attached 

to each of the input, output and supply pads of the device. Each lead 
is held against a header post and securely spot·welded. 

Following lead·weld, a final optical inspection is conducted to 
guarantee that the die has not been damaged in any manner up 

to this time. After passing this inspection, the mounted 
device is thoroughly cleaned and a cap is welded to the header, 

completing the assembly. Epitaxial Micrologic can share the production 
line with Planar transistors at any time, since the processes 

are identical from dicing through final seal. This 
packaging operation uses techniques whose reliabitity has been 

verified extensively on Planar transistors and non·epitaxial 
Micrologic. After final seal, each Micrologic element is subjected to a 

number of tests to insure its reliability. They are subjected to 
mechanical shock tests, temperature cycling, and centrifuge 

acceleration tests as well as rigorous electrical testing. 
All Micrologic elements are 100% tested and sorted on Fairchild 

Series 4000 integrated circuit testers. These machines check 
all measurable DC parameters and also perform a 

thorough worst-case functional operation test. Finished 
units are supplied to Production Control for packaging in boxed 

stock for shipment to customers. Even after their final 
electrical tests, devices are continually sampled by Quality Control 

to confirm their conformance to rigid specifications. 
Each week a sample of devices is placed on a 125°C operating 

life test in a continuing evaluation program. 
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HISTORY 
The first production integrated microcircuits were 

silicon Planar· devices, introduced by Fairchild 
in 1960. Because these units were manufactured 

for digital computer logic applications. 
they were called Micrologic and abbreviated 
"~L"· . By 1961 the Micrologic family had 

grown to six basic mutually compatible 
integrated circuit elements. These consisted 

of a buffer element ("B" element), a 
counter adapter element ("C"), a flip-flop 

element ("F"), a gate element ("G"), 
a half-adder element ("H"). and c:: half-shift 

register ("S") Using a modified form of 
direct-coupled transistor NOR logic known 

as RTL (resistor transistor logic) 
NOR logic, this family of Micrologic 

permitted the synthesis of all computer 
logical functions. The evolution of Epitaxial 

Micrologic increases this basic family 
of elements with the addition of two 

more devices. These are a 4·input 
gate element ("Gt"), and a dual2-input 
gate element ("0"). Photomicrographs 

of the Epitaxia l Micrologic family are shown on 
the facing page. The higher circuits 

per wafer ratio of Epitaxial Micrologic 
on finished wafers is shown in the 

photographs above. Although Micrologic 
offered the solution to routine design 

problems, the demand for special integrated 
circuit devices stimulated the creation 

of the custom microcircuits group. Through this 
facility, Fairchild engineers are able to offer 

the capability of design and production of special 
microcircuits manufactured to customer 

specifications. The epitaxial techniques are also 
available for these custom microcircuits. 
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FAIRCHILD 
SILICON ~ll.£~£~ 

TRANSISTORS 
AND DIODES 

Offering stability 
to a degree never before attainable 



achieved by 100% oxide protection of junctions 
Bya unique process revealed in this brochure, Fail'child has passed 
a milestone in semiconductor technology. The tl'ansisto l"s and diodes now 
in large-scale production by this method offer unprecedented 
stability-performance unchanged by time, use, environment, or 
even exposure to foreign mattet'o This protection and the resulting 
stability actually I'educe the cost of manufactul'e. And the vel'satility of 
the process permits the specifying of planar replacements for 
almost every transistor and diode in present use. 

THE 4 REASONS WHY PLANAR TRANS ISTORS AND DIODES ARE DESTINED TO SUPPLANT 
THE MAJORITY OF OTHER TYPES 

RELIABILITY 
Reliability statistics already accumulated on Fairchild's planar types excell 
those obtainable with any prior types. The reasons derive logically from Fairchild's 
processing steps and the LOO5{- surface protection of the finished devices. 
PERFORMANCE 
Broadened operating ra nge and extremely low leakage are combined with 
the speed and power capabilities of t he conventional type me&'l transistors and 
diodes. As well as pel·mitting exciting new applications, planar types are 
available as replacements for existing transistors and diodes with no 
citcuit change8 required. 
COST 
On a pcrformance-per-dollar basis, planar types are more than competitive 
even at the present state of manufacturing technology. Very high yields are made 
poss ible by "planar self -protective manufacture" and will lead to much lower 
prices in the future - competitive even with germanium and low-performance 
silicon. 
ADAPTABILITY 
Fail·child's planar manufactul"ing technique - bec.'l.use of its high yields-
and becausc of the inhercnt VCI"S.1til ity of the structure -lends itself ideally to 
such advances as multiple t l·ans istors. multiple diodes and integrated circuitry. 
It is also the best way to make universal trans istors and diodes that sel·ve 
broad needs with few types. 

-



PROCESS 
and how it builds in an unprecedented 
degree of reliability The way it is made tells why a planar 

transistor or diode will be far more 
stable and reliable than any other type. 
Use and statistical studies confirm this. 

PROTECTION 

FRO M START 

TO FINISH 

One planar t'"ansistor 
on a silicon wafer is 

followed through the 
various steps in which 
the junctions, surface 

and contacts are formed. 
Photographs are 

magnified 128 times. 

All pholotr'l'fls untetOllehed 
- colon .. , IM, ner'lICl colo ... 

The .ntlr. ,11I,on writ, IIIrtacl 
leeelHI protedlwe olldltlon be
lort Iny of the dlffll1lon II.pa 
th" will lorm the base anc! emit
lef Junctions. 

A window II ettbtd tllroup 11M 
ollde to prep •• lot baM dlffu. 
sian. SIIrroundlllJ oxide lin been 
"'''kid ',llnlt Itchlnl by • 
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!Kled lotilion. New Ollde forwIt 
Oft, exposed baM ",Ia. 
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STAB ILITY - TH E MOST IMPORTANT KINO OF RELIAB ILI TY Planar transistor s and diodes because of their 
protected junctions gi ve t he circuit designer t he most importnnt assurance he can ask - that performance 
pammeters wiJI sL.'lY put - so tha t this circuit will cont inue to f unction as intended - fo r an indefin ite 
length of time, and through a ll the environmental extremes conside red in its design . 
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YIELD 
the key both to lower cost and to new, advanced 

Fairchild's planar process characteristically yields in excess of 9Or~ fin
ished units meeting very high specifications. (5<Y1 yield has been good 
by othel' methods.) The economic advantage is huge-fil'st to pl·ovide 
high-performance. high-reliability units at J'easonable cost-ultimately 
to supplant even the low-performance types as these lose their price ad
vantage. Increased volume can only snowball the effect. 
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A REVEALING DIVISION OF COST IN FAIRCHILD'S PLANAR MANUFACTURE 
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"HARDWARE" to the tightest specifications and ' 

Fairchild silicon planar transistors and diodes embodying all the claimed ad
vantages of performance and reliabili ty are available now. The selection is 
broad and wi11 increase further. 

SILICON PLANAR TRANSISTORS 
The most signific.'l.nt combination of per_ 
formance parameters ever offered is avail-

PERFORMANCE PROFILE OF PLANAR TYPES 

able now in Fairchild planar transistors. 
They can fulfill the most demanding re
quirements - also simpler needs, of course. 

(The" fllurlS do not represent uJllmlles; they arl perlOftlll1l« ,..,lIlble III' rm"''''lftt IS of NCWember 1960. Full dati II ... ,.Ilbte on .11 type • .) 

2N 708 
SPEED - 400 megacycles gain·bandwidth product .•. 
in a " lanar transistor that also has power dissipa
tion of 1 Wfltt at 2S"C case temperature 

2N 699B 
POWER - 5 watts dissipation in TO-S package ... 
in n planar transistor that also has gain-bandwidth 
of 120 me. (P lanar ptlwer trml.6istors also plmmed) 

2N 1613 
LOW LEAKAGE - 0.0008 pA typical at 2S "C ... 
and 10,.A malCimum ut 150~C in a general purpose 
planaratVCn = 60V 

2N 1613 2N 108 
TIGHT SPREAD OF " ON " BASE VOLTAGE ... 

This l)ermits dose matching of tl-ansistol"S for dif
ferential usuge and simplifies de logic chain designs 

2N 1613 
BROAD CURRENT RANGE _ Ie from 100 pA to 
SOO rnA .•• 
5000-to- l l"allgt' all in olle planar tl"Ullsistol' with 
guaranteed hrE gf1!ater than 15 at both clCtremes 

A planar/ mesa performance comparison (2N 1613 versus 2N 691) 
The following apply to a planar "immediate superior" and the specific mesa type it replaces. 

M~limum dissipation 
Miximum VCBO 
Maximum VE80 
low CUrlenl hFE' 
leBO 
Cob 
I[BO 

Planar 50% higher 
Planar 25% hilher 
Planar 4D% hlgfler 
Planar very superior 
Planar 100 tunes lower 
Planar 30% 10ftr 
Planar 10,000 times lower 

In addi t ion, the noise f igure is considerably improved. 

Galn-bandwldth 
SWltchm! speeds 

'CE. 
VBE SAT 
VCE SAT 
hrE (" ISO mAj ' 

'hrE II UHI~I .nc! SllKlllt<I o~r I bra.der (urrtftl fin" on 1M plllUlf tyPts 

, .. ". "m. 
25% hlgfler 

""" """ """ 
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for the broadest requirements 
PLANAR TYPIES REPLACI MANY TRANSISTORS DIRECTLY 
One 01' two "" .... , , •• ns.llIO. type. replace many mesa. Brown dIffused, grown lind alloy Iranslsto, types. Use planar transistor 
type. wllieh provide hllhe, POWer dlnll)lltlon and hilher tr and / or 1m ... • ., replae",ment types' for the followl"", , .... s;slors, 

2" ll1 2M 335 2" 472 2N560 2M 756 2" 1077 2M 1212 2N 1386 2N 1586 
2" 118 2" 3l5rA 2M 473 2" 696 2N 757 2N 1149 2N 1247 2N 1387 2N 1587 

2" liSA 1M 13S8 2M 474 2N 697 2N 758 2M 1150 2N 1248 2" 1388 2N 1588 
2" 119 2M ].)6 2" 474A 2N 698 2" 759 2M 1lS2 2" 1249 2N 1389 2N JS89 
2M 120 2N l36A 2N 475 2"699 2N 760 2N 1I~ 2N 1261 2N 1390 2N 1S90 

2" 160 1N 331 2" 476 2" 699A 2N 761 2N 1154 2M 1268 2N 1417 2M 1591 
2M 15DA 2.331 2N 477 2N 702 2N 762 2N 1156 2N 1269 2" 1418 2N 1592 

2" 161A 2N 347 2N 478 2" 730 2N 770 2N 1157 2M 1270 2N )479 2N 1S93 
2M ISlA 2'''' 2N 419 2M 131 2N 772 2M 1196 2M 1271 2N 1482 2N ISM 

"JJ2 2"349 2N 4190\ 2" 745 2" 1060 2" 1199 2" 1276 2" 1528 2" 163IA 
2" 3lJ 2"410 2"~1 2" 746 2" 1074 2" 1:lOS 2" 1277 2" 1564 2" 1644A 

" llJA 
lUll 2N~1 2N7~ 2" 1075 2" 1206 2" 1278 2" 1565 2" 2503 

2"" lUlIA "543 2" 155 2M 1076 2" 1207 2N 1279 2N 1566 

SILICON PLANAR OIOOES 
The more advanced silicon planar diodes 
offer desirable combinations of perform
ance parameters diflicult or impossible to 

THREE TYPES WITH ADVANCED PERFORMANCE 

att:\in by other manufacturing techniques. 
On standard spccific.."l.tion. the passivated 
sUI·face oITers a bonus in extra reliability. 

This represents state-of-the-art performance avai lable as of November 1960. 

Ultra·fast - thl FDlOO 
for list In IdYJnced computer 1011C .pplication 
2 III,IISK. IIUIl. rev reem'y lime ., If - lOrnA. Vr "'" 6V 
lOrnA mmllnum lorward conductance f . I volt 
2.0 ,.,.1 rNilllTlUm capacllance f. VR OV. I .... lmc 
7SV minimum breakdown voIlqe 

Ultra-fist. hilh conductance _ the FD200 
"Unl'f'Hul"' type lor sWilctnn, and ,eneral purpose 
apphcatlons 
lOOmA nun_ lorward conductance Cf I vott 
sam..sec. IIID. rn leeeMf}' time @ If - 3OmA, Ir "'" 30mA 
200Y mlnlmUlll breakdown vottale 
51'111 INilJI'IlUIII caJllCatance ., VR OV.I Jmc 

General purpose. hl,h conducta nce. low leakale
the FD300 
"Uni-msal~ type lor all applications where speed is not cfltical 
Over 200mA lorward conductance fli I volt 
OOOS Po ma~lmum leaUce ... _12SV. 2S· C 
Under 6 ,.,.1 capacitance to! VR rN 

OVER 200 STANDARD 
SPECIFICATIONS FULFILLED BY PLANAR DIO DES 
These include t he most widely used high 
performance s ili con diodes - and others 
that prior to Fairchild's planar introduc
tion were difficult to obt..1.in because of pro
duction problems encountered in other 
processes. 
Some of the most popular types available 
with planar reliability are li sted below. 
Switching diodes in the planar line are 
available with recovery time as low as 2 
millimicroscconds. 

IN 251 UAN) IN 662 (SII CI 
IN 457 UAN) IN 663 (Sil C) 
IN 4S8UAN) IN 837A 
IN 559 UANI IN 84{) 
IN 643 (SiIC) IN841 
IN6SS IN 842 

IN 843 
IN 903 
IN'" 
IN 905 
IN 914 (USN) 
IN 916 

I'\MM~_'_ ......... _ .... _.-1>01-
1 .. __ ,,_"_(111111)1 _ .... _.-.. _ .... -... -



THREE QUESTIONS @G::l@W~~~[Q) 

1. AREAS OF APPLICATION 

• For direct use in any cil'euits designed :\I'ound silicon mesa types. 

• In lieu of high~perform:\nce germanium tYl>Cs in circuits now being designed for 
future manufacture (since lowel' prices arc anticipated (ai' planar silicon devices). 

• To soh'c problems of heat, packaging density. circuit simplification, reverse leak
age, long term st .. lbility 01' reduction of the number of device types required. 

• In circuit,; requiring much less than planar performance - but which can benefit 
from l'eliability and design simplification. A proj~tion of future planar pdces ver
sus your own production timetable C:Ul s,,1.\'e yOUl' product from early obsolescence. 

2. AVAILABILITY OF TECHNICAL DATA 

Detailed specification sheets aloe available on each planar type now in production 
and will be issued on new types as they are l'eleascd. 

Circuit application data is ava ilable showing effective circuits to take full advan
tage of the performance characteristics of planar de\'ices for:\ wide range of needs, 

Technical papers are ava ilable on various fundamental investigations by Fairchild 
l'esearch and application personnel. 

Fairchild's sales enginee,"s or the application engineering department in the Moun
tain View home office can supply any of the above. 

3. CONVENIENT SOURCES OF FAIRCHILD PLANAR TRANSISTORS AND DIDOES 

Local distributor stocks in the major elect.'onic manufacturing areas enable quick 
delivery, Up to 999 units of any type t..'ln be furnished at factory prices, See b.'lck 
co\"er for your nearest distributor" 

Large production orders for quantities over 999 arc pl"OCessed by Fairchild's field 
offices in a number of areas of the country, 

Government source inspected sales on Fairchild types with ~ I IL approval can be 
placed through Fairchild fie ld offices, 
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The Teflection of pToduct acceptance 

fI"<~"d'I""" oU,c • ...., 1" .. 10.101 IllllIUlactu,,". ptant. ocCllp~lnl 68.000 1~lIa"IHlln MoIintalnYilw,c.hIGrnla. Thl.llpandH !acilitywil nett,,!!'led 
Dr ",IXII/C'''' ftQU,ftlM~1S len thall 0'" ytar .1It1 fairchild's 11<5' prodllCt ,nllWlI''''''''!. further • • p.ulon 01 Ihl' facility II pl,nned for tlrl, 1961. 

r,,- 'IMIoI(./I _ du,topment cent •• III 1"'0 All' occuPY'''' f.,,(,/I"d $em,eolldllClOf'I ,nllre orl"n.I 
pl.." IKiI,l, of 17,000 SQU •• ,,, ' pllli • ID,ooo IIIU". loo t lCId,tiOll " ~pltl.l, fltw 60,000 
1o'I"1f, loot "n ... ch ...., c1e"'opmenl bU,I ... '" .,11 bt ltarled 'n .,,1, 196 1 

Q".,le" for fairchild's Mlllul''II,n reliability 
PfCCfMl. OCCUP"II' 7,$00 lQu.rt lett In I 
iKond Mounll,,, VI'. 100"Ilon 

f'''Ch,ld's II.t'l/ment.t,on ~p"'lI"tnl _ • .., 11_ the "",n pl,n( IQ 7.700 
SQ"ar' toot QIIMltrlln P,lo "Ito, C.hlo ... ,. 

f'''Ch,ld's ~2,OOO SQU". foot lI,oat pll.' 1ft ~n UfHl, Clhlornll, wn 
oc:(upled 1ft No-ember 19&0_ 



FAIRCHILD 
DISTRIBUTORS 
I to 999 units It IKlol)' prices 

AlMAC ElECTRONICS CORPORATION 
6301 Maynlrd be., S.,ttle., W"lIln,lon 
PArkway 3·7310 
ATLAS HECTRONICS INC. 
774 Pfeiffer Bl.d., Per th Amboy, New Jersey 
flilicrest 2·8000 
CRAMER ELECTRONICS INC. 
III BoyistOll SI .. Boston 16, ManlChuHtts 
COpley 7-4100 
WUX, fAX Boston, MISOXhuHlI1 

DENNY·HAMILTON ELECTRONICS 
1862"'" Bacon St., San 01.,0 7. C.lliorni. 
AC.cIemy 4·3451 
HAMILTON HECTRO SALES 
11965 s"nlJ Monle- Boul.urd 
lOs M,eles 25. C,lifornl, 
[lbrDDk]..04.41, 8Rldsh ..... 2·91S-
TWX, W LA 6631 
KIEIIULfF ELECTRONICS INC. 
820 West Olympic Boulevard 
los Mleln IS. Clilloull 
Richmond 1-244<1. TWX, lA 46 
PHllA EUCTRQHICS INC. 
1225 Vine SI., PhUldtlphl. 7, P.MI)'! ...... 
LOcul8-144' 
SCHAO HleTIiOHle Sl/PPLY, INC. 
U9 South M"kl t 5t.. Sin /0$11 13, C.lllorni. 
CYprus 1·SIIY 
SCHW(BU ELECTRONICS 
50 Herrleu Ro.! 
Mineol., Lon, lsi...:!, Nt. Yor\ 
PI_" 6-6~. TWX, G CY NY sao.U 
SCNWE BER ELECnONICS 
Sliver Sprln, Olvilion 
8710 Geor,la Ave .. Sllyer Sprln •• Mar,land 
JUniper ~ 02l 

SEMICONDUCTOR DISTRI8UTOR 
SPECI,I,I.ISTS. INC_ 
~106 west North A .... Ch,u,o 39. IIlinOI' 
NAUornol2·186O 
VAllEY ELECTRONICS INC. 
1735 hsl JOPPI R~d. B.altlmore. M"~llnd 
VAile, 5·782(1. TWX, TOWS S6<I 
VAllEY INDUSTRIAL 
ELECTRONICS. INCORI'OIlATED 
1417 o.;d ... n, Slr"t W .. Utkl. Ne. Yo.t 
RAndolph 4·51S1. WUX, ru Uti~., Ne. Yo.t 
WAllO TERRY AND COMPANY 
(I«Ironln Plrtl D"lllon 
P. O. 80.869. Denv .. I. Colollclo 
AMhersl'·3IS1 

F AIRCHILD 
FIELD SALES OFFICES 
for prortu~\ion I;II"lIerl of 1000 unltl o. mort 
PAlO ALt O CALifORNIA 
378 c .. mb,Id.e AYenlle. Su ,le M 
DAvenPO.t 1"'10 
LOS ANCUU. CALIfORNIA 
118-33 SUnset Boule •• rd 
OLeander~, TWX, BV 1OB5 
CAIIDEN CITY. L I. NEW YORK 
600 Old Counlf)' lIoad 
Plo .... 1--4710. TWX, G CY NV ~391 
OAK PARK. ILLINOIS 
6951 West North A .. _ 
VIUa.t s.ms. TWX OAK PARK 2820 
WASHINGTON6. D. C. 
809 Clfntl 8Id._. NAliOI>aJ '.259(1 
MAR8LEHE.l.D. MASSACHUSETTS 
119 Roc"," •• ,A •• _. NEpluM 1· ... :Hi 
JENKINTOWN, PENNSYlVANIA 
100 DId Vork Road 
fU ...... f>.6623. TWX, Jenk,nlown PA 1056 
SYRACUSE, NEW YORK 
131 Ja~1 51 ... , lloom 304 
GRI""e 2·3391. TWX, SS 94 
ORLANDO. fLORIDA 
61' E. SoiIlh 51., 5\I,lt 21. CRut_ 1·5610 

Ci{/W _.-
t.a • • lll ln, $4$ Wh,.., ... Road. MOunllOn Vie •. 
C .. llf. YOrkshlr. '·1161. TWX: MN VW CAL 853 
Dlad u : 4300 Radwood HICh •• y. San Rli lel. CIIII. 
G,Reenfleld 9-aooo. TWX: SRr 26 
A Wholly Owned Sub$ld,lof)' 01 
f,rrchilll C_a and l"'lrumen! Corpcll"llioa 
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he Company was founded in 1920 by the late Sherman 
Mills Fairchild, an American industrialist, inventor and scientist 

who was Board Chairman when he died in 1971 at the age of 74. 
He founded a number of companies and for many years was 
a director of IBM. 

In Its early years the company was known as Fairchild Aer~1 
Camera Company. Its products ""re based on Mr. Fairchild's inventions, 
which Include a bet..len-the-Iens camera shutter, the closed-cabin 

airplane, the foldlngwlng airplane and hydraulically operated aircraft brakes 
and landing gear In 1936, aViation product areas ""re split off to form a 
new company, now known as Fairchild Industries. The aerial camera 
and electrOniCS businesses were renamed Fairchild Camera and 
Instrument Corporation In 1944_ 

In the late 195Os, Fairchild sponsored a small group of young scientists 
In California in the development of a new process for manufacturing 
transistors. These scientists touched off a revolution in the newly born 
transistor industry With the planar process, which allowed mass produc
tion of devices that met users' most stringent requirements. Today planar 
technology IS the fundamental method for prodUCing transistors and 
integrated Circuits. and is still regarded as the most significant achievement 
In semiconductor technology since the invention of the transistor. 

During the 19605, Fairchild bui~ multimillion dollar plants in the 
United Slates and the Far East to serve the burgeoning semiconductor 
mdustry. The company has continued to develop new designs and 
process technologies which have all~ the density of ClrCU" Integration 
to double every year or two. Today's silicon "chipsn now contain as many 
as 150,(0) components on a piece of silicon no larger than the first. single
element transIstors. 

Another source of Fairchild's growth stemmed from test equipment 
that the company developed for use on Its own semiconductor manu
facturing hnes. In 1961 the company began selhng thIS equipment to other 
firms In the Industry, and is now a leading producer of test systems for 
digital, analog and mixed SIgnal semiconductor devices and circuit board 
assemblies. 

In 1979, Fairchild became a subsidiary of Schlumberger, a world 
leader In oilYlellloggmg servIceS, electronics and measurement products. 
Schlumberger prOVides the petroleum industry with information essential 
to discovering and producing oil and gas economically. The company 
provides drilling and production services, energy measurement and control 
equipment Instruments and components. 



undamental research has been key to Fairchild's accomplish
ments in the past and is recognized as an essential activity for 

future success. The companys broadest goal-to be the techno
logical leader in the electronic components and automatic test 
equipment industries-demands a serious commitment to research. 

Fairchild's Advanced Research and Development l1!boratory in 
Palo Alto, Calrromia, is dedicated to the development of advanced solid
state physics and other technologies related to the semiconductor and 
testing industries Its professional staff is made up of more than 200 physi
cists, engineers, chemists, mathematicians and computer scientists most 
of whom hold advanced degrees from unNersities throughout the world. 

This laboratory provides the appropriate environment for technical 
innovation. Because major breakthroughs in these complex technologies 
usually evolve over a number of years, scientists are encouraged to 
work for long-range results They are backed by the companys v.illingness 
to take calculated risks In order to achieve the greatest returns 

Many of Fairchild's most successful products "",re developed in Palo 
Alto: lsoplanar" technolDg)', lOOK subnanosecond ECL (emitter-coupled 
logic) and ceo (charge-coupled device) imaging technology. 

A mu~i~ear capital investment program begun in 1979 is equipping 
this facihty to continue work on technologies for the '005 and '9Os. A new 
VLSI (very-large-scale Integration) lab being constructed ONer several 
years incorporates wafer stepper hthography and plasma etching equip
ment needed to develop 256K (262)44 bit) and million-bit random
access memories. The Advanced Research and Development l1!boratory 
also recently acquired a 40 megahertz election beam mask maker, 
the most advanced of rts kind in the world. 

Investment In facihtles and In additional staff w1ll strengthen other 
current and planned programs In Palo Alto: computer-alded design (CAD), 
which is investigating revolutionary modeling and simulation techniques; 
applications of artlfic~llntelhgence to Clrcurt design and testing advanced 
logiC, gate array and microprocessor technolDg)', which should ~eld hlgh
denSity, very fast Integrated CIrCUIts; advances In CCD technolDg)' directed 
at developing sohd-state Image senSing deviCes; development of sohd~tate 
telecommunications cIrcuits; and exploration of advanced Silicon materials. 

These broad studies are supported by development engmeering and 
applications activitiES- New technologies are advanced to a pre-defined 
level of capabllrty, then are transferred to a manufactunng operation. Such 
long-range prolects, h""""er, are complemented by many shorter term 
programs initiated and carried out complete~ v.<thin the operating groups 
Engineering at this level accounts for a SIZeable portion of Fairchild's total 
investment in research and development 
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etween 1%5 and 1980, semiconductor technolog( progressed 

• 
• o· 

SO rapid~ that circuit density doubled fNery year. Ps circuit com· 
plexity approaches a half-million components on a silicon chip 

less than a quarter of an inch square, automated control of 
virtually fNery design and manufacturing step is required. 

In 1960, a Circuit designer ..,uld have initiated a new product 
i With a hand-drawn piece of artwork which depicted 

the of transistor> diodes and resistors that made up an 
Integrated circulI Today, designers of microprocessor> high-density 
memones and high-speed logic Circuits use a sophisticated system of 
computer~lded design tools. 

CirCUit patterns are converted to digrtal coordinates and recorded 
on computer tapes. These tapes provide data to computer-drM!n layout 
machln"" then to simulators which model expected penormance of 
new clrcui~ and finally to machines which use an electron beam to etch 
Circuit patterns on a set of glass masks. Many patterns in LSI (large
scale mtegratlon) are only two microns In width (one micron equals 
about 1125,000 of an inch). 

Similarly, Fairchild's manufacturing processes utilize computer· 
controlled equipment which contains the complete "recipe" for a particu
lar CirCUlI Twenty years ago, wafer fabncalion operators judged the color 
of the wafers wrth the naked eye to determine whether process steps were 
done according to specifications. (Color is related to surface oxide thick· 
ness, whIch, in turn, is related to process timeJ Today, surface oxides are 
measured in angstroms (there are approxImately 250 million angstroms 
10 an lOch), and dopants are implanted a few ions at a time. Such pre· 
CISlon can only be achIeved WIth a high degree of automation. 

Fairchild manufactures devices that belong to fNery major area of 
semiconductor technolDg{: diodes and transistors, TIL (transistor-transistor 
logiC), dlgrtalloglc Circuits, bipolar and MOS (metal-oxide semiconductor) 
memories and mIcroprocessors, and advanced CCO (charge-coupled 
devIce) ClrCUrts that can be used both as image sensors to create a tele· 
VISIon picture SIgnal and as serial memones. 

The company also produces analog devices, such as operatIonal 
amplifiers and solid-state analog to digital converters, and optoelectronic 
sensors and dISplays, such as large~rea liquid crystal alpha-numeric panels. 

Semiconductors have become tru~ pervasive during the last decade. 
The entire computer Industry IS based on solid-state technolog( and 
accounts for about 70 percent of Fairchild's semiconductor business. 
Modern offices are rapidly acquiring electronic equipment and systems 
that Irkewse depend on semiconductors. And fNery modern home is full 
of solid-state components, from television sets and audio and video equip· 
men~ to pocket calculators, cameras, watches, home appliances-even toys. 

This trend IS acceleratmg rapidly, and some market areas, such as that 
for telecommUnications equlpmen~ have still to reach their full potenlial. 
In the Mure fNery home, office, bUSiness and factory will have systems 
such as small computers linked by telephone lines or microwave 
receIVmg stations to VIrtually unlimited information resources around 
the world 

With its leadership In silicon technolog( and processing capability, 
and demonstrated commitment to fundamental research, Fairchild Will 
play a Significant role In the dfNelopment of these advances 



airchild's automatic test systems business evolved from equipment 
the company developed for testing its own semiconductor devices 

in the ear~ 196O< Though the company's principal products were, 
by today's standard~ relative~ simple, the equipment to adequate~ 
test them was not available commerc~11y. k, a result, Fairchild 

designed and bui~ its own tester;, eventual~ creating a major new business 
for the company. 

Today, Fairchild:' Automatic Test Equipment Group supplies leading 
semiconductor and computer manufacturers with systems for testing com· 
ponents and printed circu~ board subassemblies. The ",pidly expanding 
marketplace for test equipment also includes a variety of industries which 
use electronic components in their products: telecommunications, auto
motive, consumer electroni~ milMry electronics and high technolClgl 
equipment companies. 

As the density and speed of semiconductor devices increases, it is 
both more important and more difficult to assure their reliability. So many 
functions now can be packed onto one chip that ofien, ~ the chip 
fails, the system fails. On the other hand, thorough testing of the millions 
of interconnections on typical large scale integration (LSI) devices 
l'Kluld take year;. 

Fairchild is leading the industry in developing solutions to these 
problems, including the use of software to upgrnde the perfomnance of 
existing hardware. Products of the Component Test Systems Division are 
largely modular in design and include systems devoted to gene",1 purpose 
LSI testing; spec",lized memory tester;; systems for VLSI (very large-
scale integration) and very high speed Circuits that represent the leading 
edge oftechnolClgl; and tester; for m~ed signal and analog LSI devices 

In the future, techniques employed in board-level testin& such as 
automatic test proglllm generation, may also be applied to component 
testing Semiconductor and test equipment designer; may combine 
their eftorts so that a portIOn of the integrated circu~ ~~ will be devoted 
to se~-testing and se~-dlagnosls Fairchild is also developing automatic 
tester contro~ which Will reduce the burden on test ope",to,,-

Printed ClrCU" board testing has a~ grown significantly during the 
last decade. The large electronics assembly market ~ demanding tester; 
which keep up with the increasing variety and complexity of devices on 
printed circu~ boards, as well as software which simplifies test pro
gramming operations. 

Products of Fairchild's Subassembly Test Systems Division meet 
the requirements of both types of board testing: in~ircuit, which tests 
each component individually; and functional, which tests the function 1 
of the entire board. 
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C orporate Headquarters 
Fairchild Camera and 
Instrument Corporation 
464 EllIS Street 
PO. Drawer 7281 
Mountain View, CA 94039 
415·962·50ll 
415·962·20ll 

A dvanced Research and 
Development Laboratory 
4001 Miranda Avenue 
Pa 10 Alto, CA 94304 
415493·7250 

3420 Hillview Ave 
Building 8 
Palo Alto, CA 94304 
415493-7250 

LSI Products Group 

464 EllIS Street 
PO Drawer 7281 
Mountam View, CA 94039 
415·962·5Oll 
415·962·2Oll 

DIVisions 
Bipolar Division 
464 Ellis Street 
PO. Dra""r 7283 
Mountain View, CA 94039 
415·962·50ll 
415·962·20ll 

11413 Meridian South 
Puyallup, Washongton 98373 
2(6-848·3558 

Stabc random access memones (RAMs). 
programmable read-ooty memones 
(PROMs), emrtter-coupJed logic (ECU 
CircUits. lOOK ECL 

Gate Mays 
1001 McCarthy Blvd. 
MIlpitas, CA 95035 
415·942·2500 
Gate arrays (CMOS. EeL TTU. 



Digital Division 
333 Western Avenue 
South Portland, ME 04106 
207-774-6211 
Transistor-transistor logic (TTU 
circuits, Schottky mu cira..uts, Fairchild 
AcMInced Schottky m (FASD circuits, 
10K ECL orcults. 

MOS Division 
101 Bemal Road 
San Jose, CA 95119 
400-224-70c0 
Stabc random access memones (RAMs), 
dynamIC RAMs. erasable programmable 
ROMs (EPROMs), complementary 
metalilxide semiconductors (CMOS). 

Microprocessor Division 
3420 Central Expressway 
Santa Clara, CA 95051 
400-773-10c0 

All Angels Hill Road 
WaPPIngers Falls, NY 125~ 
914-297DI61 

8-bIt MOS microprocessors, 16-M MOS 
mlCl'OprocesscM'S, 16-brt bipolar micro
processors. support circUIts, desIWl aid 
systems, microprocessor software, read
only memones (ROMs). 

Foreign Manufacturing 
Fairchild Singapore Pty., Ltd. 
No 11 Lorong 3 
Toa Payoh, Slngppore 12 
Republic of Singapore 
253-1066 

PT. Fairchild Semiconductor 
KM 27.3, JL Raya Bogor 
Ciburbut-Gandana 
Jakarta, Indonesia 
870929 

Domestic Marketing Locations 

Northeast RegIOn 
5 Speen Street 
FramIngham, MA 01701 
617-872-4900 

Modstates Regoon 
500 ParidlNd 
SUIte 575 
itasca, IL 60143 
312-773-3300 

North Central Region 
4570 West 77th Street 
Sune 356 
EdIna, MI 55435 
612-835-3322 

Southern Region 
1702 CollIns Blvd 
Sune 101 
RlChardso~ 1)( 7500l 
214-234-339l 

Northwest RegJOn 
3333 Bo-t!rs Avenue 
Sune 299 
Santa C~ra, CA 95051 
400-987-9530 

Southwest Region 
15760 Ventura BMI. 
Sune 1027 
EncIOO,CA 91436 
213 -9'Xl-98:XJ 

A nalog and Components Group 

464 Ellis Street 
pc. Drawer 7281 
Mountain View, CA 94039 
415-962-5011 

Divisions 
Unear DiviSion 
313 Fairchild Drive 
PO Drawer 7282 
Mountain View, CA 94039 
415-9624011 
Operattonal amplifier CircUIts, 
comparators. interlace CircUIts. televISIon 
Signal processing CIrcuits, audio circuits, 
voltage regulators, telecommunica-
tions orcUlts. 

Optoelectronics Drvision 
3105 Alfred Street 
Santa C~ra, CA 95050 
400-987-~ 
Infrared sensors and erllltters. LED 
1af11!lS and dospo,. LCO dospo,. fibe< 
optic connectors, opbcal oouplers. 

Hybrid Products Division 
369 Whisman Road 
Mountain View, CA 94043 
415-962-5500 
I~ution modules. YOItage regulators, 
hybrid circuits. 

Discrete Division 
4300 Redv.ood Hoghway 
San Rafae( CA 94m 
415-479-8OCO 
DIodes, dIOde arrays. trallSlStors. 

Matenals Division 
33 Healdsburg Arenue 
Healdsburg CA 95448 
707-433-6541 
SIlicon wafers. 

Foreign Manufacturing 
Fairchild Semiconductor (HKl Ltd. 
135 Hoi Bun Road 
Kwun Tong 
KowIoo~ Hong Kong 
3-s<mn 
Falfchlld Semiconductor Ltd. 
219-6 Kan Bong Dong 
Kuru·Ku 
Seool, l5O<J6, Korea 
2-855-6751-5 

Fairchild Philippines 
po. Box 981 
Cebu Cdy, 
Cebu, Philippines 
8-50-41 

Fairchild Semlconductores Ltda. 
RUA Oswa ldo Cruz. 505 
CAlXA Postal 948 
13100 Campinas Sp, Branl 
192-416655 

Domestic Marketing Locations 
Northeast Regoon 
5 Speen Street 
F raml'€ham, MA 01701 
617-872-4900 

Central Regoon 
7702 N Shade~nd 
Castle Pomt '205 
Ind.napolos, IN 46250 



Southeast Region 
Executive PIa2a 
Suite 511 
500 v.ynn Drive 
Huntsville, AL 35&:)5 
2aH!37-8960 

\\\!stem Regoon 
1570 Brookhollow 
Surte 206 
Santa Ma, CA 92705 
714·557·7350 

FOreign Marketing Locations 
Fairchild Semiconductors Ltd. 
C'JXA Postal 30407 
RlJA Aiagoa, 663 
0l1XXl Sao Paulo SP, B.."I 
11-66-3645 

emiconduc!or Operations 
Europe 

Fairchild European Headquarters 
11, Soolevard DeLa lour Maubourg 
75007 Pans, Franee 

Malhr"€ address 
42, rue Saint DominIQue 
75007 Pans, F ranee 
1·555-9123 

Fairchild Electronics G_M_BH 
8090 Wasserourg 
AM Burgfned 1 
'Nest Germany 
(0071) 1030 

Fairchild Camera and 
Instrument (UK) Ltd. 
European LSI Design 
and Application Centre 
Sh,re Hall 
Stunfield Park 
Reading. Berkshire 
Unrted KIngdom 
(734) 875444 

Marketing Locations 

Fairchild Camera and Instrument 
(UK) Ltd. 
230 High Street 
Potters Bar 
Hertfordshlre, ENG 65 BU 
Unrted ~ngdom 
707·5llll 

Fairchild Camera and Instrument 
(France) SA. 
121 Avenue d'itahe 
75013 Paris, France 
1·584·5566 

Fairchild Camera and Instrument 
(Deutschland) GmbH 
Dalmlerstrasse 15 
0046 Garchmg·Hochbruek 
Munich, West Germany 
89·32003 

Fairchild Semiconducttori SPA 
Vlale Corsica 7 
2Ol33 MIIa~ Ita~ 
296001·5 

Semiconductor Operations 
Asia 

Fairchild Asian Headquarters 
Da,·lchi Se,mel BUilding 
7-1 Nishi Shm]uku 2-Chome, 14th Floor 
Shlnluka.l(U, Tokyo Hill 
Japan 

Marketing Locations 

Fairchild Japan Corporation 
7th Floor Pola Shlbuya BuildIng 
15·21, Shlbuya loChome Shlbuya·KU 
Tokyo 150, Japan 
8Hl34<ml351 

Fairchild Semiconductor Products ltd_ 
135 Hoi Bun Road 
Kwun Tong 
Kowloon, Hong Kong 
852·3-890271 

Automatic Test Equipment 
Group 

1601 Technology Drive 
San Jose, CA 95115 
4Il8·998.Ql23 

Divisions 
Component Test Systems Division 
1601 Technology Drive 
San Jose, CA 95115 
4Il8·998'()123 

General Purpose LSI 
HiOl Technology Drive 
San Jose, CA 95115 
4Il8·998.Ql23 
Componenllest systems. 

Xincom 
lIDJ Tapa Canyon Road 
S,m, Valley, CA 93053 
OOS·58l52'Kl 
Memory test systems. 

Subassemb~ Test Systems DMSlon 
299 Old N okayuna Road 
Latham, NY l2110 
518-783·3600 

Faultfinders 
299 Old Niskayuna Road 
Latham, NY l2110 
518·783·3600 
In-orcuit printed circuit board 
test syste= 

Mechanical 
One Fairchild Square 
Clifton Pari<, NY l2065 
518-877-7042 
Test fixtures and probes. 

Titusville 
1400 Whrte Drive 
rrtusvllle, FL 32700 
305·26].7212 
Dip access dijytal test systems; 
PC8 interconnect al\3fyzers. 

Senes 71l 
3 Suburtlan Pari< 0"", 
Blilenco, MA 91821 
6l7.(i63.ffi62 
Functional printed Circuit board test 
SjStem< 



Automatic Test Equipment-Europe 
12, P~ce des Etats-Uno 
92120 Montrouge 
France 
657-1107 

Membraln 
23 Cobham Road 
Femdown Industnal Estate 
Wimbome 
Do""t BH217PE 
England 
44-202-893535 
Functional printed circuit board 
lest systems. 

Component Test Systems- Europe 
Rue du Vercors 
Zone 1 La ChaLNetiere 
42100 Sl Etienne 
France 
33-77-579115 
Comporlent test systems. 

Automatic Test Equipment-Japan 
Tomich BUilding 1st Floor 
4-, 2-CIlom~ ShiI,.,a~, 
Tachlkawa, Tokyo ro 
Japan 
425-27-5811 
Memory test systems. 

Automatic Test Equipment 
Training Centers 
3 Suburoan Park Dnve 
Billerica, MA 01821 
617-663<;562 

299 Old Niskayuna Road 
latham, NY l2ll0 
518-783-3600 

1601 Technology DrM! 
San Jose, CA 95115 
408-998-2361 

1800 Tapo Canyon Road 
Simi Valley, CA 93063 
805-583-5290 

68-7B, Block 15 
996, Bendemeer Road 
Kal~ng BeSin Industnal Estate 
Singapore 1233 
65/2966155 

Albert Schweitzer Strasse 66 
800) Munich 83, West Germany 
49-89-672061 

Domestic Marketing Locations 

2002-0 Greentree Executive Campus 
Route 73 
Marlton, NJ !aJ53 
Cffi-983-3100 

1002 E AlgonqUin Road, Suite 104 
Schaumburp. IL 60195 
312-397-8400 
312-397-7505 

1601 Technology Dnve 
San Jose, CA 95115 
408-998-0123 

900 ~no Park Way, Suite A 
P~no, TX 75074 
214422-7200 

505 Northem Boulevard 
Great Nec~ NY 1lO2J 
516-466-6393 

17682 Mochell North, Suoe 100 
IMOO, CA 92n4 
714-549-7885 

fOreign Marketing Locations 

23 Cobham Road 
Femdown Industnal Estate 
Wimbome 
Do""t BH2J7PE 
England 
44-202-893535 

4, Mnue des Bosquets 
78180 Montigny Le Brationnewc 
Francel 
33-3-043-0600 

Albert Schweitzer Strasse 66 
8000 MUnich 83, III!st Genmany 
49-89-672061 

TomlOh BUlldln& 1st Floor 
4-, 2-CIlome, Shlbaza~, 
Tachikawa, Tokyo 190 
Japan 
0425-27-5811 

68-7B, B~k 15, 
996, Bendemeer Road, 
Kal~~ B .. n Industnal Estate 
Smgapore 1233 
65-2966l55 

Schlumberger limned 
277 Park Avenue 
New York NY 10017 
212,350-9400 

Schlumberger Limited 
42, rue Saint Dominique 
7500, Pam, France 
1-555-9123 
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