




(This is the tirsl of a three-part series on the history of the semicondue. 
tor inrlllslry in tht! Iiay Arw. a hehind-the-scenes report of the men. monev. 
and liti~atinn u.hich spawned 23 companies - from the fletlgling rebels ol 
Shocklev Translstrr to tire present day. I 

By DON C. HOEFLER 
It was not a vintage year for semiconductor start-ups. 

Yet the 1970 vear-end box score on the San Francisco Penin- 
sula and Santa Clara Valley of California found four more 
new entries in the IC sweeps. one more than in 1969. 

The pace has been so frantic that even hardened veter- 
ans of the semiconductor wars find it hard to realize that the 
Ray Arca story covers an era  of only 15 years. And only 23 
vears  havc passed since the  invention of the transistor,  
which madr  il all possible. 

For the story really begins on the day before Christmas 
Evc.  Dcc. 23, 1947. That was the day, a t  Bell Telephone 
Lahoratorics in Murray I-Iill, N.J., three distinguished scien- 
tists. !)r. John Bardeen, Dr. Walter Brattain and Dr. William 
Shoc'kley. ilemonstrated the first successful transistor. It was 
made  ol  gcrrnanium, a point-contact device tliat looked 
somuthing like a crvstal cletector, complete with cat$-whis- 

G' 
The three inventors won the Nobel Pr ize  t;~'t<;eir ef- 

forts,  hut. onlv one ol them, Dr. Shccklev, was determined to 
capilalize on the transistor commercially.  In him lies the  
gcnesls of the San Francisco silicon story. 

i t  was only by a quirlc ol  fate. however, coupled with 
lack of managcmerlt foresight, that Boston tailed to become 
the major  semiconductor center San Francisco is today. 
When Dr. Shoclzlev left Bell Labs in 1954, he headed first for 
New England to become a cons~lltant to Raytheon Co., with a 

His linancial plan called for a guarantee to him of $1 
million over a :(-year period - hardly unreasonable by to- 

W1lc11 Ikivtlreou closctl lilt. ilvt~r, il ina(lvcr1- 
entlv se t  in motin11 a wlit~lc n r u  c \ c l r  which 
was ultimately to resl~lt .  Il l"  ~ ~ r r n l > l r x  of 
nearly 25 chip m lil t ,  Snn ~ r a ! ~ c i s c o  
Ray Area. 

Rcu,, llr . l l l l l l P .  

For Dr. Shocklev was a native of Palo Alto 
and a Stanford alumnus, and his next move 
was to rcturn home. Thus, in 1955, wilh the 
hacking nl Reckman Instruments, in Palo Alto 
was horn Shockley Transistor Corp.. the direct 
antecedent of nearly every semicondoctor firm 
in the Area todav. 

Despite an uncanny genius for spot t i~~l :  and 
recruiting talent c"hero worship." atl?~iitted 
one of his early employesl. Ire was less :itlroit 
in managing that talent. 

Within 2 vears there was much inl.~:i'~lcll 
unrest a t  Shocklcv Transistor, mucll of it ti'il- 
tered on Dr. Shocklev's tl~cision to concen!r;r!c 
on four-layer diodes ra lhrr  I!ran thc prorll!cl I!? 

the company name. A group of palace r<vi iu-  
lionarics even went to Dr.  Arnoltl Llecl<r:~n~t. 
presiilcnt ol  the parent comp;lny, with ;I pi:in 
which moult1 move Dr. Shocklev to c m ~ r i l u s  
status and relieve him of operating control 1)r. 
Beckm:!n was agreeable. but Dr. Sliocklc!; ireld 
veto power. and he exercised it. 

The young revolutionaries thereupor1 Rave 
up on Shncltley Transistor. and sough1 backing 
lor a company of their own. Tile lather of one 
of them 11ad a contact with the brokerage 
house of TIayden, Stone, which in turn found a 
willing backer in Fairchild Camera & Instru- 
ment Corp., then of Syosset, N.Y. Thus, in Sep- 
tember, 1957, only 2 years alter Dr. Shocldey 
came t,o t,he Coast, was born the most fecund 
of $1 I.he semicondoctor firms, Fairchild Scmi- 
conductor. 

The Young Turks who Founded the company 
- now all departed - were:  Dr.  Rohert. 
Novce: Dr.  Gordon Moore: Dr .  J e a n  Hoerni: 



hey could 
5lorr. 



Dr. Daldwin laded from I.he scene soon Mr. Beadling moved UCE south to San Dic- 
thereaftfr urrl.:when last .heard from, he was go, oclt of the Ray orbit, and in 1969 the opera- 
starting a hyhrirl T(: firlhaia'the Conejo Valley tion was sold to Solitron. About the same time, 
in so~~lhcrn  California. Mr. Readling left. to help fount1 another compa- 

ny i n  the San Diego area,  Garrett Micro-Cir- 
Meanwhile at Fairchild, while things were cuits, a second source to American Micro-Sys- 

going swimmingly in the marketplace, rela- tems. Thc parent company is Garrr t l  Corp.. 
tions hetwren Mountain View and Syosset and AM1 is also heavily involved. Still another 
headquarters were becoming increasingly San Dicgo entry upcoming is Burroughs Corp., 

also selth~R up with AM1 know-how. 

That makes three semiconductor firms in 
the San Diego area, all Fairchild-descended. 
Even thoush Fairchild itself has abandoned its 
plans for a major facility there, San IJiego 
may get become the next semiconductor r r t~ ter  
of the world. But that is another story. 

The operators of the profit center in Moun- 
tain View became convinced they were being Still another UCE-Solitron spinout was 
bilked. And thereby were sowed the seeds of James Paris, also ex-Fairchild, who moved 

east in 1970 to Trevose, Pa., to found Ll~iisem 
with United Aircraft backing. 

Ilol!'Pull Out in 1961. Birth of S i g n ~ t i ~ s .  
These conditions led directly to half of the 

Fairchild founders pulling out in 1961. Dr. 
EIoerni, Dr. Last, Dr. Roberts and Mr. Kleiner nout M a t  gear was Signetics, involving such 

key peliple as Dr. David James, David !+ison 
and Orville Baker. Later they b ronrhkn  F. 
Josepl~ Van Poppelen, Jr., from Motor'l* f i r s t  
to head marketing, and later as general rnan- 
ager. Original linancing was by LChman 
Bros.. hut the New York bankers c o i i w ' t  
stand California-style losses, so they -sold $on- * . . .  . 
trol to Corning Glass works. 

Corning later sent in James F .~ . ' $~ , ,~? .  Lu 
head the company, and his arrival ~ ; i $ ~ r c o t e d  

Dr. I-Ioerni left Amelco in 1964, alon, with a notable lack of enthusiasm on t h e  part 
Robert Fre~md. another ex-Fairchilder, of Mr. Van Poppelen and the founding tr~mps. 
up a semiconductor department for Unior~  at- A few months later they organized a cabal 
bide Electrnnics (UCE).  In 1967 he left tiOK which was designed to Deep-six him, but their 
to four~d Intersil. Mr. Freund retired slid$ly security was sloppy. They didn't reckon with 
therealter. and'UCE Semiconductor was taken paper-thin walls. nor the lac1 Ll~at Rli.'Riley 

was in an ad]acent room, overlcrarin:' the dc- 
tails of his inl.cnded dnnise. 

g wlth 
to sct 
. "-- 

)st tnur 
,nt .ni. 









Continued From Page One interest, and then promiscd llot to use it." 
begun in 1963.  with a re t i red Marine Colonel The founding and lailurc ol '  GM-E has an 
named Arthur Lowell. and a Fairchild group interesting parallcl movernenl sl.arting back in 
including J a m e s  P .  I Phil ) Ferguson, Robert New Jersey in tile early 1950s. There,  young 
Norman and IIoward Bobb. The companv was Dr. William Hugle was being torced out of the 
Gencrnl Micro-Electronics, the lirst specifical- synthetic gem business by Union Carbide. He 
ly formed to exploit the MOS lmetal-oside-sili- was looking for a new venture when he came 

con I technology. upon a list o l  the first 10 licensct!~ of the Bell 
Colonel Lowell was a high-flyin! !lV,~ 

Labs semiconductor patents through Western 

and when word was circulated that i ; .A . .c... 

hacked hy General Motors, he just smiled ant1 
said nothing. Fir~al lv  GM took notice of the 
rumor, and issued a press release denying it. co. Sylvania and Raytheon. But 

He was also involved, in Aumst. 1963. in a botloin were two little-known na 
legendary interview with Alfred D. Cook. then 
editor 01' Electronic News. "The colonel said wrote tile two dark horses, offering Iris s r rv -  
we wtrrr going to have 24 plants in 1 2  ices. and those of his wife. Dr. Frances Hugle. 
months." recal ls  Howard Bohh. "I wanted to TI never answered the letter, but Baldwin 
jump i n  and say. 'No. i t 's  12 plants in 24 did. Its interest in transistors was lor electron- 
monl.l~s. '  Alterwards I asked him i f  he was ic organs, and possibly military and indust.rial 
couni,ing outlrouses." electronics. The two Drs. Hugle moved to Cin- 

GM-E was the seventh spinout f rom Fa i r -  cinnaii to join Baldwin. Sorging a friendly rela- 
child iinrluding two equipment companies not tiorlsl~ip which continues t,o this day. 
shown in the map ahovel. The hrass in Syosset Tile Hugles later lell. Baldwin Piano for 
were getting uptight about the defections. and Westinghouse. first in Pit.tsburgh, and 1;cter in 
ordered Mountain View to sue. Newbury Park .  Calif. Lat,er they migrated to 

Like the Rlreem case.  {.he GM:E suit was thc Eay Area. In 1962. Dr. William Hugle 
sett led nut of court :  and, as in the Rheem formctl Nugle & Lee. with Dr. Richard E. Lee 
case.  both parties agreed to keep t h e  t r r m s  of 'T~xas  Instruments. The partnership operat- 

ed initiallv as  a consultant f i rm.  hut ultimately 
I t  can ~ i o w  be revealed. however. tical on ewlvetl into Siliconix, with harking Irom Raltl- 

money rli;i~igvtl hnntls. "But t o  get tllrSm off win. plus Electronic E n g i n e e r i n ~  Co. of Cali- 
our harks. \c.c 11;irl lo come up wit11 s i~~nc th ing  
face-savi~ir ."  a former  GM-E i n s i i l r  ~.f,c;llls. Soon there were policv dil'[ttrcn 

lnri a process in wh e r ,  and the Hugles prcllc(l t ) u l  01 S 



The vear 1967 also saw the reorganization the p K K ,  ihis group in 3 gears brought Nation- 
Semiconductor Corp. as it exists al to a neck-and-neck Eight with Signetics for 

~ u . ~ ~ p a n y  had been formed in Danbury, 
Corm.. in 1959. when Dr. Bernard Rothlein led potentially the most damaging spinout yet. 
a group out of Sperry Semiconductor. Sperry Fairchild didn't sue National; as it had Rheem 
didn't take too kindly to that, and s.ued. This and GM-E. One obvious reason is Mr. Sporck's 
action, however, madc Fairchild:,s;;;.d .against strong friendship with the Fairchild top line. 
Rheem in the same year look likirg i l~urch  plus the many real conlrihutions hc had made 
social. Sperry was ~ o i n g  lor lhr  ~ I I ~ I I : I ~ . ,  and to that company. 

But another reason mag he that a number 
of Fairchild's insiders made substantial capital Sperry's Exhibit A in the court room was a gains in National slock. buying it at very de- 

large blow-up of its organization chart before pressed prices before the Sporck move was Dr. Itothlein and his group lelt. Then the Sper- 
ry barrister slowly and dramatically placed 
large hlack squares, one by one, over each hox 
which represented a defector. It was a hokey 
performance which probably would be laughed 
out of court in high-turnover California, but. it 
did the job and brought National to its knees. 

By 1967, National was nearly out of busi- 
ness in Danbury, and the same was true of 
Molectro in Santa Clara. Then along came a 
new group oI investors, headed by Peter 
Sprague, who put it all together. They acquired 
the National and Molectro shells, dropped the 
Molectro name, and moved the National head- 
quarters to Santa Clara. They also made a few 
management changes. 

Charles E. Sporck, general manager a t  
Fairchild, became president of National. bring- 
ing with him a group which included Fred Bi- 
alek, Pierre Lamond, Roger Smullen and, lat- (Next Week: The shot heard 'round the worlrl - Nnvce 

er,  Don Valentine. Coming from tbe back of 







hc remr 
- only J 15 short p 

nain 

s an  
at ri 1 
cnrc 





- - - - - =  1 - -. - -- -. - . -  . . 
X.A... -r 

- -- - ~ r k .  - NY.. Monday. January 25 .  1971 . .., 
I 

I 

, . 
y - ,  

Shrrmnn hl. Fairrllild in  his of l i re  1 : ~ t  we& 

1sF:IIIT.:r:LI:\Y in an interview in his olfice i,r,rc 
;\;I?\! Y( ' i : l< - In addition to God week. . . I t ' s  taken a lot of motrrr 

and country. ':ilerman RI. Fairchild has time." 
faith in Lmter IInqan. semiconductors. The westerly cash f l o r ~  
and the American economy. in that, to a trickle. he said. ant1 tl 
oriicr. kev wrench has heen t l , ~  v:~~,Iu,~c.I: 

It has taken upwards of $50 million wllich went into retrograde n-hi ie] .~;<i l  
i? 

t n  rcneur tha t  L'oilll since Dr. Hogan was poised for an offensive. 
tnnl-: over as  president or  Fa i rc t~ i ld  "We s tar ted r ~ u l  wiI11 .Lr?z,7c,r- 
Camera & Instrrtmeni :: !.ears ago, h u t  stand in^ I h i i t  l i e  nzlri~lri riu'iltj the ttmc.l~- 
the payoff is in sit.ht. nii1og.v a n d  ni:~ii:i<cm~!!l tc;lnl a@i  I 'd 

"We're reatly, '  said Mr. Fairchild. give them the mane:; to do '1. 
founder and board chairman of FC&I, See $50 Million. Page X i  

- 
F A l l l C i ~ i l L O  C A M L R A  AND INSTHUMEIU!  CUiIT'ORAlILIIII 



Continued From Page One 
~ c s  ~ i t t i i  hi~ckinp 0 1 1  his e f f ~ r t s .  I had ln convince him ol ttiis in the be- 

ginnlne :lnd i l  was I<ior:h Rill now I'm sure hc hrlierr- il." 
lli. also rritii-:itrrl th r  rcmtents of his unpr~rpiii.nlcld C h r ~ s t m a s  i r t t r r  to 

Fr ' i i ' .  lIi.ll~ll1 c~nluloyrs: Tlie company is not for' ;:tic,, 2nd Llr Iloqan's fu- 
t t ~ l . ~ ,  ~ v 1 - i ) ~  thc I.IIIIII>:ZI~V i': f:ir I ' I . < ~  t r n ~ l o ~ ~ s .  

And lhi' t?riprpsc?<l contidenre that ivhile FC&I's $?irir!!~ Anring 1870 was 
iotcrruli; , , I .  it will I b  rc?~lineil. 
,,.As yis,, hr.rnv, I hoicl :i : ~ ; i ~ t ; ~ n t i a l  part of thc stock . r ~ , , l  I ' m ;  l l t l t  s~ l l inq ."  

In fa r .  'ilr has bee11 11ttving hettc~r than lOOl! share, ,>I , \ I  each month 
ior thc I"-.! several !11011!!1s 

"'l'his i:; not to hr  c<ins:~.ll~vl :IF an investment rriclll I just 
think tlir c.i~mpanv i ?  gilnll .!I, i I hciirve in it. Vnu h a w  :, ngs you 
Irelieve ~ n . '  Mr. i'airchild csj>t -:ne,l. 

" l ' v r  n rv r r  b w n  t l ~ c  t y l ~ ~ .  I ) !  li,'rson who is : ~ l~ r . : l y s  selling 
stock. I;siinllv, whrn I go into somcthiog I hang on to it ltri 

MI.. Fairchild attrihuted the 1!17U malaise oi the s em~c i  ,,dustry 
to poor Inrecasting, iiltll<,i~el\ lhe said thc gencral busin?, ,.:eight 
almost ri.:,ryone hy surprisr. 

The iolx~ls wcrv there, lhe arlmitted, but they were muu:i:,il r ih!v in 
thr disl><,lic,f that :~!iytl~ing like :! 1!170 could happm lo tl 1 1 s ~  
!l'V 

"We have good bank connections and we talk to i ~ x t i i  I ,$lie 
- jusl like everyone else <lops - and Les I l o g ~ ! ;  i::' I :!,is 

sting! sort of thing. He did n t rrr if ic  jot) :(I iLlt~lorn?;~ t r > , #  r; ;! . ihad ~roreca,  
some pl 

"Rul 
didn't I- 

Mr I 

-i~hlems. 
it Ih;~ppene<l so tast." lkr s:titl 01' l l ~ c  sudden t l r ~ p  i s .  "We 

t,:llv.c tI1:1t :I pood h:icltl<q: rol~lti disappear." 
.:~trr.+il,i noled lhot hotii he and Dr. Hoean were contldent that when ~ ~~ 

they sct ,,u! t i ,  rr.bulld I'CbI's slipplng semiconductor operation it cuuid be 
t.llrnr,<l : l ~ ~ i ! ~ i i i l  !n :I little o v ~ r  a year 

.'Hiit l h ,  nrohltms were greater than we tho'ught" he declared 
Errr v c i u  \ I I .  f'airchild said that some inventorv slack must be taken 

out hric,l-<. .A",< ilatoworthv ordering can be resumed. 
\I'hiic, I!,,; riwlings with the government have heen widespread and his 

Washington friends - past and present - numerous. Mr. Is'airchild ex- 
pressed ccrt;~in timely disappointmrnts. 

"Business still doesn't understand what the government is up to and gov- 
ernment doesn't know what husincss is trying to dil." he said. 

Asked i f  an infusion of such wrll-known husinrssnim a s  Ceorgc Romney 
and Charles Perry lhasn't helped b~isincss in g ~ n e r a l .  Mr. Fairchild hesitated 
and then frowned. "Fcrcy's a frierid of mine su perhaps I shouldn't say any- 
thing about him. I always thought hc was great a1 Hell & Ililrv~~ll - even 
though they'rt- n compptitor of ours to some extent -- hut wlit,r: !br. rnlked 

, . ahou! the SSI'. it was ;,I1 pulitics. '  , , ,l.+;:~ 
hlr.  I:;li~.cj~~ld s;11~1 i t ( ,  I S  CI I I I I~ I , , ~ ( , IY  ~n I:IUOI. ill ( I I I I  L I + ' l ' ; t r t >  1 5  ,,ld dis- 

I I I I s  1 I i f 1  ; I '  ,I,? c , o n  hac- 
nii i  (ir. nii~sr:n:~kr.~.. "We'!? 6:,)1 ti v ~ ; t r <  lu 081 <o!rxi:5sv .,,re it 
I I I W  i\'i~.it i i c ,  inrm,il I:. mcirc s i l~ ;~~ci  ,,~lailil,~'~ !IS and 
lcm, lhvs:<,ri;i..' 

He also called the government's t rade policies "a6 
Ibat I don't consider myself expert in." IIe said he r 

stronceil In his11 1;lbot. cnntcnt fic,l~ls. I>\!( ''11.'. I ~c.ncr:il~ 
stanilinq svith Ihfl reilt of the cn11ll)un'l:"$,-.8~!~~ 1.1 the 

: , ' a :  8 , , > i  
, . 

,g.r,. ,,,r.rY,ng. M r .  I;air,.I~~l<l s:tl,l lhi11 l i i i ~ t l ~ n ~  Pol i~~l~ll i!(rs  ~pt.illiabl~ 
!TII ,~~I!? rs{fi:[,~l 311is year whilc additional <loll;~rs IX:!V I , , ,  pnt l>:,ck m t , ~  rr- 
\rairl~'ddC"i+vl-lnpmcnt and for some hardware. Hone> pressed iit- 
Ilr n,,;i:-t<lil~i' ojilimism for this segment of the industr: 

.4s ar t t i '  .dytvt. in all his many ~n t r r r s t s .  Mr. i3':lir I hc, has nn 
thoughls ui ~<:t ' ,ement ("What would 1 do?"l. 

Ilc ~ I P P ~ & ,  rcported Ule acqllisition of the chief ~ l r  ldio cow 
solrs  ~I.CIIT, (of the major hrnndrast rqoipment m. s tor his 
recordini. t.<,iilpanv. 

In fiirt. lii, slili runs 111s own board during recordil~, ............. .most rc- 
cmilv with Earl "Fatha" Flinrsl' and writes the prnnrotii~!lnl cnpv as wpll 
bcraiisc he can't justify "the fees copywriters are askmg tlirse d;ly>.' 

M r .  Fairchild llpsitated to talk a t  anv length abuut tll? ~'conum).. Ile just 
said hr  knew it n:xs going to turn up, but that he couldn'! s:iv wh 'm  Ilc pr?- 
fe rs  the lonq look. ' I  ttiink too much emphasis is p l a r ~ d  on tk~r repnrt of 
each quarter," he s a d  

He oredicted that 1971 would be about level with th I of 1970 
for the semiconductor industry and restated FC&l's e; ' that. its 
fourth quartrr it'ouid be hetler 1h.m its third. 

Lately. hr  s:,icl. he's tol-ne~l more of his energy toward h~~sinr,s? I!1:lnage- 
ment problems. 

"I'm always look, Nays to do things. This is how I have !un." 
He s a ~ d  Ihe wolllil lrends plotted along with tllc usi;ll nion:!;!;- 

statement. but he t ....... . ...\.. ahle to sell the idea to anyone in Mount---. 
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plans to i n  
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View. 
i+c called tl!~$ .in( le of NIH ("not invented hw~,"!. "Rot these 

thin!.: come aronnd. 
Much of his cunlioeucr I, ,  b z t r  semiconductor industry is based on the [act 

that  i t  has so m;tny untcipped applic:ations. M r .  Fairchild mriltioncd thc 
' 'tile and home applrances as solid potential oscrs of clrt.tronic com- 

i - and sooner than most people think: "Yompetltim will not per- 
, be yrars'off." % '  

lation is ant$hrr arr;, he frr ls  strongly about. "I think this is very 
nt. I've bent h n j u ~ h t  up no automation. having bet-",on the board 
cutive com!nittru of InM'!:~nd its largest single sli;!rtr,ynrrl. When 
te in, we didn't have any nutomation. Now we do. : ' 

.e testing. I think, twice ;is many MOS products as the,.rest of the 
industry." 

He said Fairchild 
vices in the first qu 
the year. 

itors. Mr. Fairchild said: "I think (Dr. RobrrIiVovr.r tlntell IS going lo do 
well. We wish them all well. but when,wt. g?t,,oi~r ,romph~t#{.i;:cd MOS in. 
we'll give them a run for their rnontxv." . . ,3 . I  

He said that some of the smaller organiratlonk $'oil? h c t ~ ~ ~ i i  rnll i n 4  few 
years,  "but there a r e  some very clever 1 dl,!), iim(Ih \v 

?. ' field whcn they find their niche. ,!v,i,c I 
"Most industries have a t  least five top < h i ,  w v,/ine 

.. . 
of those l i e .  Onir time will tell whrther WL .-,. -.il~~l~-_l 
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