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Pceface

'.,lith.'.he =iv+nt, of the chip in 1S59 mankind taok e

glant .si=i:! 
.:i-,r-:-: the r'oar:l of tl Dora'1 o". The "monol ithic

idear had f irrally come to roost in t-w.r briliiant- rnli'rde nt

the semi-conduc+'irr lndust-ry. -Iacl.: Ki lby of Tesas

Instrumelrts !Jas lhe fir'si- to lotrceive End der,'el':F i.he

integraLed circuit. Gt-herwi:e l<i'lrl1,ri1 as t-he chip. Bul Robert

Noyce came uF wif-h a rr'Er's ion ot't his Dw-nr Jus+' a f er^r months

after kiiib"v'irrlr,:du,:e,i his i-6 his collleagues at T.1., that

t"'as even more ef f icient and practical. Today' bcth men ar'e

rrEcogrrlEed i,Jr c;-ri-rf-ribr-r-'.ing l-cr i-he invenlion, of the chip,

'nut, f cr a decail€ f.'f ilr, *ri:-:g lhe chiiis ini:ro,:i r-tii-ll:r e battle

in f-he cour't-s br+wed. Ea,:h side scJughl qo:1 trL1 l ,rf the

paf-ei'rt righis to t-he int.egr'ated ci.r'cuit, li-:r+e 1r'+sis bef*r'e

iha ,-.,-rrir.i.: .-.irF iri-, ,.ri -l-, : ,-l--qisi:n, Faii.:i,i i;l .rn'l TeXa:

Instruments grante':t e3,:ir,-r'tl'r+r fuI i pat-ei-'*-,' i ght-s.

Fr,:m f359 to r-he present tl ay', t. l'r+ clii::, l'iiig

revolutioni;'ed Dur Ii'.;ir-: l ,r,r;rrditlons. fr:r iri l-ii+ hc',-::ehclCs

,:f millions of Ameri,:,rng R i:iersi:lrt can f ind. arr int.egfei-eci

circuil in virf_ual 1..: €V*;ry *le.:i_r.,rni; .,:,irtpo;-,;1::.

Robert Noyce i: --rrJi.. :i n'!a:r whir has -ij.-ri-,ge':l :Iankind'=

f uture. His managEner,t i j+-is are st-i l l b+in:: rJseJ ;is

*r-:1dg 1 1neg far luni:i ;-,= ;r:f'"J ::ni -c':]nductor cRElF,aries. His

Itrtegrated circuit- has la,-:r-r ciied mankirid,:.'rt-':r ttThs Ssccnd

Irrduslrie.l Revolr.rtiori" anC ,:3lr be f,:unJ i;-, ,,,ii t-r:ai 1y euer:/
II'rousehold it-em. .{rr,l l;.=i.. 1'.,;. iJ,:,v'.--:e's lee'i=i-.i,iir,:lr-:ailt-i*=

'.rier€ Fr'obabi;v one cl f his most import.ant (-::!:,ittributions lo the



, -..:i ilil;-.,F --!-..^-'--i :iu. hrIlr,.-,r.r'. i,.: daeersl-rip, iL iS pcr :SiOie tl'rat-

:::i:,:hlirl or l:-,:-+l ,u-ay have ne,",er beccme t,l-re flagshi.pe of
'll;r.i- =- --i I ey. :



i'1,:'.c:' s Beg i nn i ngs

'.,,-, l::=iri L+; l-', L9"7, Ralph ar'ld Hari'let E. ii,:'/':E hed

their' thi i j : ': i:. l;cbert I'J. Noyce. The Noyce f ami ly had

moved quite of i--en dur'irig lJt'lce! s rht i,lhl:od, bt-:t t-he:t f it-'il I.v

sEi-f-led dL-rr.rn irr Grinneil (a small rurel town in Iowa). In

L948, the '.1 ear l'lo:yce '*i a= Lrit-r ':,i'i.::+:i t-': t-hE t-isrrEi =i-,:i. thilF

'+Ja5 si-ili s.me r:'e':i:le l+ft t-hat i.:r:ei,; r-l-ie founder of the

tcrwn. Jrsisri Gr ii-rriel l.

F':-ii-1 .r t- i'.i,;:'ce 'ca5 (-'-r",E i,f e: +d t-,r be olte r:f t he rnost

br i I j i arrl: =li-r_:Ce'r"ti_s hi- (l; i rri-re l I ili lh .l.;ir':':i j . E.:t_ hi 
=

:t: !:,Elin;irl-s '.liir.'-'it--.-!.---:.-.j--- ---.-1 -:--i .-.ti-i_rr'g cauSed many

.- - -.- I - t r : ,- i!-_ L i 
- -rr-,L;rr;i-iF:-,i-.t3 -l: E+ '..J:iJ li:rI..,.' :I :-::= _1.-..-_l.'rir-:.5. i.. li-iE tiiileri - -:- ' -

l'.J'1;.,;.; i.J3= A 5Etr.i,:t in Hiql-r:l,tir,titi, Cr-tnt-,:alqlr a ptofesSr:r..

-.i,-l-..--l-_--+r-.-J._.-_ir'-r-rr--',-+.-Jt t-;rr':._5 5_ rrI .j,itllE:l r_..r_r ilFj.J-. L;:.i_r.ji r.'_r l:,Lt_.= :_l.E

i..- -j I I i -.,-..-.-. '.!-...-.- .- l-jl: + ---l -. -.-- r - - -- -r ^rrI:it:L;li_: .'r-ii_= Tr.iiILrIi_cr-I. .:sii :.-;jj,:lueilr-::-'Uf:_{gr-i i..llt,-€

r_L' Hirl'u1, -i: iilS Ite=t:ili;it l-iil y5t:'= ,t't::ji. =,= i- -_i,= i;!':;1 i

,:,:ileie. Ait-er l'..1 '::/'--e gr'aCuet3l ii:ri liigh 3,:l-,;,,-rl in 1244, ha

et-lr'oiieC iri a ful! toilet: e clui=*,it-'.liiririel: i:i,iie;*.

L:'ur'inS i'Joycets :/ears at Grirrr.+l I tloi le,:".,, he becarne olte

*f Galers sta.r pupii= i.;-:,i i-ir= rrr,-1 :l',--ir;l*E; V,:;.i..*i.. E,-it

,1 e=pif-e hls obvirrus gr.asF ,ti t-'l-,e 
=tla!1 ;+ j, l, -,---= t-';rneii .ui

tc be 3lr extr'emelli'well-r'olii-i'l*--l ::iui+;-rt,. A= -+i! l+r i,+1i-i*

|-he 
=t-3r' ,iivef' cn hi= i,:i ie{e =:..riiir te-ra-r, he ::in€ in ,rhrl:-31

gr'ouF5, piayed the ,:rbce, e.rij rri.s at-r ;1 ,:i-:Jr iit ll-;* +,:liec*

rlramat-ir: ir ciely. I'.lo,yce was el:r: a ieading ,lan on a !,:cal

r'adic s,:.3]:t nF,er'8..

Lit'e at Gr'irrnell was going smo,li-hl:z for Noyce unlil he.



,?i-r ,:i a .::or:pie of iris i; i=lrds decided to have a Luau, whicli

h;,:l been popuiari;ed :., the Llar in the Sout.h pacif ic in

w:r'l:l 'Jar I L TI:e n;in course at their Luau was going t,r be

a r'oasl ptg, bU-i ii-, € prcblem was they didn'L have a pig. S,:

Noyce, becaus* =1 his buiirj, 3t-rd i..t-iof-hipr F,ar't-i,:i;i-1 fil ser'*

sent- tc a f arrn jusr- or-rt-side of Grinnel i to steal a pig,

They arrived back safei':u wir-h 3 iwerrt-:r-fi,;e 1:rnur-rd ]riE. Eut-

urhen rnorning €ai'ne i.lcy,;s anrl his a.c(fmplice had 3 q:hange cf

heart and decided to gc bac;k tu the far'm and cnrrfE-= t-iiai

they stole lhe jrig. Thi.-- ;ens; of manai ify cl i.splaye,l by t-he

tw':' aitl'r ough 9in:'+r=, liJ l-r,:, t- .r;i,re:s ri; + i=.i.m*r.. l-i= r-ri.r=Ei-l

the :heri.ff f,6 ilr'ei: r--hr;.r.{*5 against lj,:y;e .and the olher
,1
fjO.'*.

'il-rere 'r3.sn'i, n;,r,:l-r i!'ly.=*'r fai:l-,er aorltd d,, t-c heip hi;
Scji-i since he "J:1 s cl;ic,_i :,",. i:-;,,:,:, lv;C. _:jur. ,-l fa:-:r .:];.i= r$,=g n:.

wei I -reiF+':t:;J i.l-,lr,J Ffi i:,., :nJ F.+ r-:*5:,f-i=^ : i ::i1Fi,:;i"-s
witi-r b;,th r-hF.:':lic+ ri-j,l ih,e :':.h:,r. 1. Ti,+ :.,_.,::..;-j:i--ii* r_;:1 _i :r

s€fiiest.er siJspensicr n frcr m the schor:1, Dr-rring that s€{n+Eter

Ijoyc*'s pa.r.*nls arranged a job, tor"i-r im at Eit ,_.it=hi* I-1i* 1Fr

I'Jew Yo r k.

upon Noycets retr-rrn r-s hi= str:dies er G:1nnei i, Gr:-nt
,iaie was furthur impre::sed b; l-,,:ur co.'^.fi,lenr_l , l.:+ i.ei:-:i:.:i-.
In i:nly lhree years at Grinnel i, l.lcyce ha,l ai:rumalate,l so

many credits lhaf_ ire cni;; rree,l+ri t-hiE lE::r_:=r-ir*=t.:. i.,3

grar,1 uate with the 5eni,tr ,liass of 1g4rJ.

In 1948, Gi.anf- Llale hacj noti,:ed alr arljui+ ir-r th* I_,al:iei.

explainlng a new inventi,:n de,relopecr by, Beii Labs. B,-rt what
caughl Gale's attention was not ti-re inven+,ion, but the man



l1-1 i;1'leerl in inventing +ii is titem", the lransistor.S At the

r.in+ r:t t,he invention, t,he transislor was c,nly considerecl 'as

a no'''i-::' iten, Tl'r p name Gale had recrfgni:eC ua= Jchrr

Bardeen. E-ar,-j.:en had been a classmate of his at t-he

Universily of ilisconsin where bo+-h had maJor'ed fi-r elect-r'lcsl

engineering.

l./hen Gale saw the article. he inmediately wrtrt-e lo

Bardeen and 0liver Bucl-riey asl<ing fcr r some lransistors lo

set up a (t(lurse study ai: tlrinnei l. 0l i,",er Buckley was the

president of Bel I Labs an,l a graCu;rte fr'cm C.i,',r',*t t. The

rer-1ues't was granted an,l Grinnei I Ccllege be,:ame the f irst

edueat*ional instit-ulic;r'r to ,:f f er a. c.ru!se in sol id-statp

ele,-:tr'{lnics. 5olirJ-st-ate ele:trcr,i,:s deai.t ,:ith t-he ef fects

of Elect-rical cltr'rents passing thr'.il-teh scrli rliie:; f t-)-ie

:ar Iy re,:ipients'-rt' i--l-iis i--jiea|:thror-rgh corrl.: iias RcL.ert

l'.i rr'.r ,- c

Aft:er I'lc;,'ce gradr-lated fioin tlr;.nnel I uil:, a 3,S. in

physics in 1949, he went lc l"lassaihr-isetts ir-r .:it,lie.:f

Technology t-o begin his gra,lrlate u;or.k. Bui- ',:- '.r3i

crestf al len when he di_qcovered thai_ they did rrot of f er 
=

rlourse in solid-stale el+ct-r-,:nics. ll,;;,':e i-!-i:,r set,tl;d fcc a

tourse in ttPhoto electric str-rd17 .;f 5..rrf ;.ce 5.-;-i-=s ,l;-i

lnsulatotsn which was at best a gsr_:kgrounri c,_;iirFe r-,_, the

solid-state course. Sct, fc, r' fa,:c lv/ear=, Gr'ar-:i G:-r1e r.eii!=i:ie,j

as i-he only person Noyce',ras able t-c ex,:hanee n,ltes wilh

about t he trans i st.or.



jh :, :i..i, _-./ and Fa i rchi l d

.:

F':li,:,'.;ir-ig Ii,-:.,:=te gfaduai-lon fi,:rn i'l1T, itr i?5:1. Eeil
i

r -t-- i-,.:: - tt---J !-.1- i.-l-..- -.t iL3. llEr 1;ii':. ai. - .-.-..i cf f efeif rrr,* -,,iui iL rheif f e5eaf ch iab;.

i I IL --- -L tl I t - - - I ; 
-- -l !L - : 

-.- 
1 ; iL -t1lLIlULlgll i'lli ii:-; IiuL l.r=H.lliHU LllH lilll-'litilLl'-Jtr= L.tl,:

f-r.giiEl=tnr. ,:,:uid be 3p,pi1+C 1--;1 rlnt-ii 1,_i93. rc:npanies like

IBM and RCA \,ier'e anxiouE t-'--i gi-t- ii:'5i-ar.t- e:rgirr+*r*-- uiLl-r

Fh.it.!= iIl.:* l'l-i',;i+ l-:,.J-!i'n: i;r r-i-,eir.r+searih Isbs.

In 1953 i'i oyce ?n'led ul-, e.: :ei'tir-r g : j,:Lrctf +i tr.*rir

Fhl l='-rr eri ul:'3isrf- cr-ri:ipat.r,r,. it- f i r:t the jurb seeffied t,: be

exacli;"' whe+- i:+ r+-:r.t-ji-+,:jr I :-:+ A l:1i:tiiei-i',' i-..iii-r g ri'i,=.lr.:* [t i=iiid

1..-!.=-,-l r+ i-.--.-.-.- - L.-- i:r-.1,-,,.,* tr,hj Ii-{'l!./alii-'ei:i=iil-. ::!5 _=.-iii. t:-rl.i:;l+ 3- i;r-_lj+ :=,.i,J*rr. r :rr.CO We:

,;,rl;., inf.*r'*St+i i;r --; r.;r1-l''-r ti;:-i .:i.:a' i= ii;:i_ i.;,_r:i1:i naii-itlii-:

it-= riiiili+t-i1--i-sriEqE *-it-ir Ftr-:.d El-Ld rltr. :-,: ,,hg. rJii Iiim

Jn,:'c'i:i+;'. thre::'.=-ii:.,,+tit,ti :r il-:* --j.:.t-i-:1=t.Of..:,:i=i*i iririi i

J-l- 
'- '-l_ 

=-, 
-. !. !_: irt .t r :l !: i - j*.- i i--t ,ni-r..- j ji.:. i..::i - aL'

'-t.-.-l t ^Fa \l- - -r -.-- -i : - - - -:L -! -'1'..-=.i-iL=U. ii- -:'.lE il:_.'iL''= Lt:'::.1=lll=:_.i :l:..i.] _--::::: :.;-1,:j ,T:,:,j+,:l irll

ri,r,-r!..i +-, ',i.1+_ i; t.r,:ej liii,:;n ,.,,:ii=,, t,: =t_;:t f.i1tlt.3t

'Shtrrl^: i ey Sein i -conduct.' r'=.

Il,-'.,-:+ h;,J :nri F, i -- ,.r'i is = I i -:i-:i- F. :,-,r - -: .-,,, ..i-..-.,-
-:-:_.='-:: .ii:?.:,.r *j!=:l ::?

st-arted to go over' ia T'-rii:= r-l'-,I is,t+ iir i.::g _:.t:-!;:i=:. ii -l:,::1 .-,:i

=i;-rg and act 1tr mUSi,:'il: Lr.-:.:?:-ri-:,1 i:V t_iie.::il+;e. .i.i t-i:-rt

f-ine Eii-abeth'#ai + air=:,!i:* :i.i'*.:i-ni- f r.{riri i':e.r.rii-rg1:.,::}ii. F.i-,ai*

l=l.rr-id. :*l-r+ i-,-{ i,'.-r .-....--l'!-r-..-l !-..-.- T,jLr- rl,-ll*;: r.ri+F.iE:J _lu=,_ j_i__1'-!-1-:rj ,1,_:j1 Iiit.- t l=3= w:Iil 3

Cegree in Errgii=h. Theri i:-r ifr + it,,::r"i;-i g :=. lj i.i,:.,.:* -1 rir-i

E -!r. - .. t - -t -.- -i :- I r-1-.- :L _ L- _! ,_.i i I _1.,.-,_. : i I !!ELLi/ *i=tE it:*-,i.-!-l=':j +;1,_.j ::' i:r:--, ll-r*'.. l,i_:-i 1_.,.-. i-,,!:._ir.__:r. L1r i r

was only lwa end F*nt-,5, *ja. L,ar+i;v =i,{ rn,:rnt-j-:= lli wireii lr-ie..,

l-rad moved.



Fcr t-he fir=t f*',., n,:rnths at shockley semi-conducton,

f'j,-'"'''ie and lhe other jngineers had a great time being able lo

'j,r F,r-lr'e r'::=e.ar":h, i'-rt t-he atmosphere socn detericrated

hecause ShOcKtey : iways treated his emplayees as l ilr_le

chidren and '-.€!',:-r t-rrlsted them. He was always accr-:sing his

enpioyees of being spies, unli I one day seven crf f_h: *

engirteers decirle,l t-o pr-li I a defection frcrm Sh,rckley. These

seven defectors rFalized tirat 1"fefy littie capital was neede,J

t'o st-art- up a serll-condu,:tirr i:rlsines:. Al I the equipment

that was rea l 1;r needed cnnsi sted ,:f a shack bi g enough f or

worl<lables, sLttile g,rggles, ki i r.-;, mi.croscopes, tweezers,

diamond 'tr-:ltpr:<,ifid ei'rir pr sl i ic.,,n ?r germanium which came

f rcm rtoa l and ,l i rt, Th i s conc*i:t. q:cnce i ved y:.r, .1_hese seven

,lefectir":, woul.d mall* i-hre ly.i-1u1^,g _;eni.-ctnrJ:; ._)r br;siness a5

ui1'l as :l-,:.il br-t;:r-r+.;s.

TL,-.r:rj -i+"::1. :,:J .let*rmir,e,J ;eti, r-.u,lk +.,._ i i,.i:: t,p Ual I

:!^^^+ i-^-reie,3i- r-:. -eek Firrne f ir,ancial Li eci:ing. uhlle seer:liing,
t-l'rey errccunler*d a p.cb I em. 'Jl^rat t-hey hedn' r, th,:ughi of rr35

uho wor-rlcl jead the grcup? Immediar-eiy the:r,;ontacted R{f,ber.t.

I'Joy,;p and asked hi.m io jain ihem, I'J*:yce agi.:e,:i. He 1/ras

their obvious choice because in th+ repor.t ,:rr.:l s f-hai*

3h,l ,:kley made everyorle ,je, ll,1 ,;,--* _ai,,ays fert;iv_ici t. l-r e highe=l

marks. These repcrt wFr.€ given by his i_reer.s,

The rioht defect-crs lir en met xith Arlhr_r r R.:cke of

Hayden stone to discuss what r-heir piarrs rdere anrJ h,rw much

noney they neeCed. After ccnt_,:cling t_went:..-lw,: firns,

Arthur got Fairchi l ci car'nera an,l Inst,rijment campani, tcr back

t,he eigh! defectors fram Shrrckley. In lhe,jeal. i:he



:r linal Fairchilci .',-,nrjany would be allr:wed to buy

i:irrhi l,l fr:r lhr+e r,ii i I ir:n dol lars within eight years of
rL- ..!--r'_.if : -ri i. r_iF,

Fair,:i-rL lr:i -,::--ned lheir doors i.n lg57 on charrest.on Ave.

in I'lt. View, -:r-i.:1-- twelve bl,:cks frcrm Shockleyts caml:,a1:,J.

Fr'om the start Noyce, serving as the Director of Resear.ch,

clisplayed his distaste for the traditional stvle of

management whi.ch had its biit-hpiace,--rn the East coast.

fJ{-rtce detested the s cia I ,: I esses deve i ope,J k,y the cE0's and

vice Presi.dent-s. He was ,iisgrrsted Lry t-he bear:racracy and

f er-rdal istic h'ehavic,r's c,f managenent. sa when I,l oyce had the

chance to nan.r{p ? company f rrn i i:; beg i nn i ngs, he was

cJeterrnined to ti'1z +-., r.i=rt-e : dpmccr-atic atnnspIere where

e\ren the lowest- engj.ne+rs crruld sp+-al": up ei,:=hare l_heir

i:i +;s, He ei-,::.t:-rra.:geJ fris *rr:p,:;,'=E9 t.: t.al. :n i_l-r *

resp,:nsii:ilil-y :t t,:'inE ,tn Iheir ,1,^/n at qu;:ti,:,ainZ an

ai-.rthority liiie himself ,



Tire i ;-:tegraled Ci rcui t

l:-, l-'i;; a:r l, :'fEOt= t-l-re el-r,fi.t-r*eili-r* ,tnmr-uurrit-:r. fr**cl i

pr-oblem 'rrr1 :-.:,,:id Fossibly halt their recent advances with

tlre tr'ansist-;:.. Tl'ri= i,f crbl'=iTr i.r,l = tEf irr'e'j tn g= 'rLir I

irr t*r'.:'fi-riiEctiai-ri :L,t':Ller'ii". "th= numbefg barriertt, or ,tthe

LLt-ytann;/' ,:lf ilumbe!s". I Tiii: j-, r,:'ill:il i,e.'i Erji.tg.,:*,j *n,::rrE thF

mirld=,:f ar-igii-r-Eei..: but had l.rnl /.+t- b+er, i.trl-roiluced to lhe

public. Amer'ir:ns \,JEt+ 1':":1.:':. l:i. f :i*ir.id ',-i thE g.ci..,-1l-rr.1FE

pr'eCl.*t-aci Lr:., H,:l l;y'wood 3.rruj scj.ence-f i,-rlion *"lt-r=. But

t-his lle'uJ gr'e L1f miniari:r i -:+t i'-'t-: H,,:riia ii,:i- L-nmEr if thi=

i:'i *i:r i erl,+i-tE ;i,ti- =:, i,,,+1.

C--.i--..-.+.--!!L--L:.-r., :r:_=,- u1 :_i,E =,,rii-l-Er!t'lg :_-ommuriii.r from aii ovel

li:e'*Cr'id \r'e= ir-i :i. i.3.:e t-': ,]i*3:-* -r :,]iiiu. :,i-i t^,: -,-i-iE t-'tri.si.iird

,-.i -"-i--..--- E..ir- ell ,:,i i:;=ii .tr:,tEr_: i- l*/: ... .in?er.g pr-irsued

tfr; 1rr'tbl*n tl-r = wf 't,f;j ka:. .:.t- l+..t== i:-r*:.i:.:.i-,ri:li 1i'r L: =,ii--

r - -:- -r .-!.-.,,.- I -.,-. riMi.---..-_..1_.J,, J __il! _r-lt= r-':F iii-iaii-t+*i. Cil+':.1 in r-e!r=i,J::: i'iL:f.

t-he 1-,ro';1en. Tl-:e najijl+g .;':'rlj'1,+ i,.,ili -i':tir Li-iE 9,-,Tri ;i:B

sriC {h3!-,8 iir i r-he,tai:, 3bilit}. 1_r_-- be snappei tr:gether t.o f,:rrm

a conFiele Ciicuif-. J;r:i-,: ii'i ii:., ..,,,-i,:r ',.+.i= 3 i;eHiT tst.tii.,trrl

Ei-r{il'lEer *t the c':ni:,ai.ii: rji:lil.:,j l-i-,e c,:t'I,::;;:i f:,:m li-Le \/ery

i tar l.

t::i ihi' irei ie'-.;g,i thrt the'ri-iicro-l.lodul€s"were a (romple+re

f lop and ugeleSs. Tl'r * iia-i- l"i-liL'.i,f.e.:cJgr::;EC. i-r-r tir*

mndulEs was that- it iidnr t 5olve i-he actuai pcr:blem. 'vJhat

if -,-.rri-l -:,-. --i - -!r---. +i- -. -- '!-r L rurJii.l Liu H5= :- lilil.:- ,:ii-tl-l*i:ii-i:l 1:Fia ':li l:iit_ir t.iirr=i=tlft=

:::'!:;itit-,:rs. r'=Eisf-rjf=, E.a:,1 .ji,r'le; :-i rTrrlah *.isier' Fr,rcess.

But that 'dJ'fulC sliI i I+av= al-l ailarmi:jus aiiia,j.!-rt of



uh'=n Kilby'= c'-1 :ieagues reft to go c,n tl-ieir.year!:,r

vacs*-i$ris in .1 .:l ,. ,: i i958, he r/ras det.ermineC t_o gee]< ai-i

a i terlti.t* ::, j '- i i:r-r t-o the i-yranny of numbers tl"iat ,"rou I d be

more benef ic j.a i . By 1g)56, i t- ulas a I r.eacly kn,:urn r-hal Ei I i:,:;r

could be m;ade t-3 Fef.f.im 3s transistors anci r_li,:,les if il-rey

were ,:OntB.minaf_ed r.rlt_lr ti,e F, f cF,ei. impur ities. i.: i I'L-,r,r ilr_j::le,l

over the problerr arrc Inen ii:-rali;r reali:e,l the =olution. if

silic':n iras nol nri:,<ed *if-h iirpuriti*s, il w,;u],i act 1il-:e el-r

in=ulalcr thus b*ing a r:sist-ar'. And if he cr:uld uli l ize

lhre F-N juncliltr (tl-re iirre between lhe F,csilive ariC ]-:egat,ive
.-i.-l-.- -a +-.-j,-.--_-.) "-j--:lci5 ,:! ,a ,tollr_di,lltt:dr_y- :_'!-rlt ,:t siii<:a;il to Cfpate a

,-.-.r-.-.-;1.--. i+ --. 1 -1 l--.'rr:: 3,:;1r-rtr, rt aOU.iat L-, .j t::-SSibie tC'rrUil.i :1 :-: enf_ire ,:irCUil

on a =ingle piece oi =i I icon. A capacj.f-.rr ,: a c*',,ice r-har-

.i - -. L. ] - | .-. -:, I -. -. + .-. j ,-. -.t 1r. - - * + TL j _:= ilL):r= i,i_j 
=r_-.ie Hr=-r_i.jr_. ._.:J:..1=iii_. i:;1S .6.,-fii,:,ff f-ii=t

,:-;;,:=iU+,_, l:.i ,r:,t].: k:i ib.,, ,*;,::_.ii.:i E,:,,:r;t a,* ].::t,tr:. :i:: *.h+

"11:t-,1 I i i.i-;-i c I d*a".

A ieH rnilr-rt-l-rs lalsr i.iaTce'vrn. w.as :r.ill .ar Faii,:hii,i ir-r

i?5:l ':;rrire uF with tl're raae irrinciple :,:lut.j.r:ri. 3i,i- l,l,:.i,c+,=

c+sign 1./as nuch more F,r.f(rij.cal because l*, ,_i-*,j f.ire ,tl1an;ri

j--) f-cessrt. This made ii r,,:.=lbje jor. l,j,:..,,,-:e -.n 1:rinr_,::_.1i:,F,*i.

cilnirectlons between irre,:':mi:'!lnei-il_s. The rti:ieirar F,r.:,riss,'

ws.s Ceveioped by Jean H+,:ri-ri, ,ll-le cif t-!-:+ L-irigir-rai ,lef*ct-or.s

f rom 5h':ckley. i I rila= ;r iginal ly useil t3 1:,r.*iecr: lh+

transistors fron fur'iri-rer' c,flit-aminaiion. Ti+ F,i.crce-:5

erlll:r161"*g 
" 

SiliCon urXidi i-,-"r {--rr3t- +-i-re lran=i.:t;r..

Dur'ing ihe i'rurt fi.gl-r-'-, which began i.rr i"1a;u of l.g6l, f,:r

lhe f'ui1 pai-ent rights trt i.iiiby,. anrl I'Joyce's invenr_ion of the



ln:egrated circuit., T+xas instruments and Fairchi 1d

:leni-Conrluct,Jr arEr-:-,:i vigcror-:sly for their engineer! g
,

L^L- r C t,-!clenait, :r-ri i.re "f ianar processf made |,loyce,s version mcf.e
:

Fractical. ::r-: :-i r-l-,us the cr:urts granted Fairchild and l-Joyce

full patenl righls in 1969 even tl-rough Kilby was f ir.st l,:

perceive the 'iu'lcnolit-hi,,: Irlean. But, because Fairchi ld and

Texas instruments granteC each olher f u I I r i ghts lo f_he

integrated circui t or ihe chi.p three years bef ,:re t-he

court's decision, the engineering ccmmunit;r di,l noi_

draslicall;z change. I'jr:rnef-heless, historians give credit to

Lroth lloyce and l.iiir-,y fc,r' the inrrent.i.,f,n of t,he integrated

circuit.



i i-: i and Noycat s Legacy

I;iir irr! '-i,* :ime i..loyce 'eJas at Fair'child nany crf i-he

empioy.e.:: :.i-: i:'"r def ections lhat i,rer'e similar to his. Everr

Jean Heorni, and lhree ct-hei e]'lgineeis froin t-he orlgin:-tl

elght def ectrr's f r',;m 5l'iockley' ,rrul l+d a re,Jeiec+-ion. They

fcrrmerl the company Teled;,-rie. TirE cIs.*rc'E't:,t ,ieueini-'gd i::i tirx

ori.glna i ievelr d+iect-els 1/as n-LJ ktrown as ttDef Ection

i]apitaltt. Aft-er' t-hilrg=: ,:iui.=t.*d 'lc"ri-r it'*r'3-.i-itt- 3 Ellr'Fr'158 t-'l

f Lnd !Tii--'t= lharr f ii-i-,! .*inF-;..tl ies t,hai- were sf,ari,ed by

defection= f r',:in Fair,:hi1'l . Tirese Cefec|-ion5 wefe what

nEt-a;T!.iiirho=*ci r-h* i-r-lr'J.l ':iante Ciar;r Ll':rlnty into t'The Siiic'rn

r.----:-l--i,r-r-l-ri--.-J--J---i!Li-!.---vi;r l*l/ . =1"'j911 
-LFiP =--F--u ;rr *.3. l:t:j1ill3 i' j;iri .lt=u r-tI15 iiuulll

ii-:t_'t ji i irorr yal 1e,' L''.":'r_:i i'Jini rP:r_rf-e :80"

!',.-. .-.,--.'.1.-.-.-.--..- (-- -.. +l- -..--l -i,--.! -.i -L.t .J-i-,-,5:i EIi:ii'C-i= iifiri '-;.= ,J::5Iilsr e.Srll- r-1=iF

Fair:eilC iE::i,'ec :i iiiiirfii,i =r-;ri::ri;+ 1:,'t :

3i I 1,:..itr Val iei,. r+ir,: 'ilieie 'lg+d i-'- il-;i: l.,ii:: :f i"lelts.

irr 1if5!. Fai.;'ciri i'j! = !-,iilie5al-:e in l'ie*: Y*ii-: =.'i=!-':i'.si!

1--l-ieir right ls bt-,y Fai.r,:hil'l f,:r |-hree

Faliowlng the buy-or-rt-, l'J+'i,c* 'l+':ane ser*!;.: i ii'-::r-i=iej

i:acause he had trr,:l re;:- in l sr:if- anC f','t i--, ii*.r'i*ri: i:: r

meetings tcr update the ir e.-i.d-r:r,f ti:e,::rfiuai-:','3s t-c,,J)-r 3i-'+iE.t

g':1 ir"lg'{:r'} cver in 5i i i*':n 'V;,.! lsy e!.'sr'y so ,lf l=n.

In frustr'aticn, l'i cyce arid I'i':;re l"if t- F:ir:l'riiC t;; 
=-, 

1;i.rt.

uF a nE'eJ cgnFal'r:r', lnt-r-:i. To ceireive bacl<ing, lJoyce an[l

lt1 orrie.ot1 lact-ed A.rr-. 
,}-rr-:r'F;,:ci-:+ ii-ri +x1:, lali-r+i *',tr'Fiii',r tl:eir'

situali,:rr. Aft-er their conversatir:n, Roc1.= ror-lnded up f-w,f



e)ic a half rnillrsn,:l ,:, llars in bact;ing and an extra satz,&CI@

cc' ilars from Gri.r"lneil callege. Noyce had been a member of
the 'l:,c':+r,J cf trr.r :'?es at Grinneli since r962. Noyce an,l

Moore al.c i:, {-il r.:e s@b,CIa@ dol lars ,rf their own noney into
the comFany.

I n 1968, |'lolrce and Moore opened the cl oors of t_he i r new

conpany, lntel at 36ql Juliet.te Ave. in santa clara. They

nea I ized that- with the int_egi.at_e,l c: ircuit having been

itrt.rodrrced f or a I most, a decade, no one haEl yet to use the
i'lea of the ci rcr:i t- to rep lar:e the rarge memory ring l ets

widely r-ised. in t.he firsl i,rc years of their start-rp,

Int-el frrcrised an prc,ci r_rcing a nemor.,,/ chip which the they

Fremiered in 137O. The 11O3 l-iemorlz Chip:,:ntained 4,AAO

t-ransistors an,l !,,as able to c,--r r-he 'o'ork of r,hor-r sands,:f

ringlets. li/it-h the help ci tir e i10;1 , Intel increaseLi it.s

:?r+r|')+ f r,:m.l ,tl ,luJ ti-:e f irsi ,/e?.t l-_; ::3.r*;iilicn clcllar;

f cr-i r.v'E3r-= later'. The f c, l ior.ring ,.,eef t.hey near. ll,u triplerl

t-heir rei/enue lo sixty =ix rni I I ion ,lollar:.

Bul the good fc, rtr-ines c,f jntel didn'r, st,:,p wir_ir the

L1a3 memory chip. In L97o red Hcff , a thi:"ty l,,r,:-year lirl

engineer at Intel, inv€nted tlr e microproc.::s,:ri, lt w,rr-ij,-l

later be known as a ttl,;r61 p:.1 t_;1 .:, n a ,:hip," :+,:sur =e it via:: :_-:;1,?

ta dcr all the aritl-rrnetic and ltgic fr-rncti:' ns cf a comprrter.

trthat made the rnicrlfprcces..si:r I sc amazing urF.s t,hal it !^/as cnly

the size crf a tack.

l'.lcryce tor:l< +,he F(ler-,mFli.shmenl by Ted Hoff ancl rjse,J if_

as an example cf his b+1iefs. He believec that in such ai1

envirclnment where social classes were nan-exisf-ent and r,rhere



;ly Ferson was B i i r-:,.r*rJ to speak out against even the
,::-inverltor of the il-rtegraled circLrit, ideas worriil fiourish

Brrj pr,:,-ir-rg6i t?s,-rl+-; sLlch as the nicr.opr.cs€Esor.

Ui' '-r l-.'- i L i i-r e I ate LgTet s, Amer ican serni -conrruct.cr

businesses ,e:- r-rci t st'lessed rvef any for.eign cL-imi:,ellt-lerr,

esFecia I l;" f rorn Japan. At the start af the recession in

1973 eonpanies L:egan to s l,:w ,jown pr.cduclian t-l suElalri ;r

stable pr'ofil mar'gin. Eut af|,rr tl're recessior-r encled j.n

i376, '^rhen the econnmy rc,a.ted back, many semi-conduclor

firms coul,l not sr-rppiy Lhe afiicr-r nt- of chips thal c,:rnpr-:ter

conpani--s denancl +iJ, .lu* t:' ti,eir slow dcrvn in pro,Juction

durinS :-he fe(res:i.rn. Fe,:ar-i.=; :t the lack ,;f Fr,,rr;;r_rct.i.on of
t-hg mi..rch neerJed,-:hi:'s, r:crrF'-r ter r:,Ti panies j-rgigai, la,:!ring

t,rwar-;J ,Iapan for lhei.r iltrrtr_ri;. :hi.ss. To tla sr-trF) r.ise of

man-v' Ame-r'i:an f i rm= tf,+ ja:.3nFsc (:-ir'rrp* i tel: i-r:.j ;rna:- j rro ).-,I - - - r u' -

l-,i;i.er irr,alr.f-y chiF-: ih:i-, ih;ir /inerj.i:.arr __l:-rt+rF,:.irl-:. Sir

ti;*); L--tgar: tr: i,Lrl/ trc, r* a:ld ilrt,r? :-,f iii +il -.-r li::. This n*,vJE

prapeiled man), semi-,t,tildrrc.+-.:i iilms t.9 ie:,i<ani:+ t_heir

prodr-r+t-iln I ine t,l str.ess qr-:ai ir-l: ;1rnt-5.grl i;rtl-r+r t.harr

increaSes in prorl1-tilti,ln. AI:-r, since tl^re ,tei_,ar-:€i€ l-,;gan l{.i

gain a considera.ble .:n:,i-i ;-rt ,:r: t.he wrr i,j n;;:i:+1. i,he

=emi-conductor incj r-l :.i::'::.:ri+,r il-,+:l{, ra+ -i;,ri-:,_-r.:j ,_r ri,ri

Indr-: stry Associar-icr,, "i: l.-ght cf f the f rr:ig;r r,h,aller,;f*,,.5

In f983 t-hBy ch,:s€ R,tber+. i'J,31,,** as thei.r :p,,-,!:*::na11. l.J1;y.ce,:;

job was

w=ek at

to present- ti,: =ta,.-,1 r ;, f '.he i r.:l';:r f ':, r.i+el.: af .ter

hear i nl=, ::ein i l-,a;'5, .-- -,-... -* + 1r-rnsr i:in,-i FcesF

Beside= being the 5lA's

irr 1?:: tr,b+ the

cc,nf er'ences al I ever the *+ -,,tl'- 1 jr'.

e 1e,:tedspckespeS{tn, Nr]7r--€ .,.r.3s a Isn



..--r-l-.-+-!!.,iL-:!u=irL u! -reiiia!.=-i-i, a Cr:)mFally (:feeted by t_he gOVelnment

i..irr L;oe:t- Amer'ia311 r::riirl.letiton in lhe *t:r'j,l nar.j-:Ef- cf :hlIi.i=

l'ju,:: .r-: 'ived a Frfivat-e ii;^e iir that i-ie nEVpr drew

Fublicity. ;-i='$/as far'el;r' =eei-r,rl-r the fi':rrt iraEe crf i*l-re

i:!3i:,*r.t br-rf- r:)iis.= j.,:rieili. mieht ba fiie'il t j.orr+d in 3l-l ar-ticie in

t-he busirr ess sect jon. i',i o:lce ,liirr't- I ive irr e rTra;'-i=tni-r iLjt- ir-:

t-he ,:j:ui-rtr.:yg L,le 'r;ui ralii.r' in a Ln: A i to; house he had

bought 1?5O. fll ic'*ii-rg ii-,* Feirciii lC l:'-:t,.r'-:t,. Eg=icie=

=p*n,1 l,'rg e r'':r'tune -n ianC:ca;_,ing. he sFenl l itr-le tr:

n.:ti-ring f.:r' l-ris hrrr-r=:+.

ll':r''',:e 1,:t;:,1 l=t-i-1:',:i i-:is "i.;i,le h3ng ':ui" while cruising

j{^L.j.-t._-__--1_.-_d_i13i _ruii-l r:r tl-.:; r:ji=.i!:=, ':.L iIJ=I ai i: I i:+ :,lr'.,JEi1 L3r-:1i] J

ii--;i.r=. Jir =i-i-::!' ,:r-: i-i i: i-, l;..;,=. i iJrrT Pe1:ref,ii.: 5+ai:ee, .rr.

]-.;r',J:iling witn i; i: ,1 a rgh-.*r. ir* r,:,'.,*C liV.,r{ .ri-i t)-r+ *,jg*.6

jr i'll-, f,-- -r;i,-l l-,i- ui:-+. "_9=.-t...", ::,: i''+:1t_'-.-cl= ,,,+jr.:

-l-:.'r...-..-.-) -. .-: r,,-.t i -w:ie !:i?,*i,--=i-1 . i. :,ji.Jc'..r.-, ;i ;tl:3:-t./ il-: !ril-: +e:= ::.,:: 
=,i 

iir ]ili*;r-,

T.rli+i,. F,::il':wing iheir.li..,tlr.i* i:r_i:/ s.:j l-i:c h_.tlf :,f

l-heir Ir-:tel 5i-ocli f:i :ii ini I i i:i-r ,-i+i lai.= r.;:;l:-!-, -:l-rr:.,-]..:,.i:,

! --+ .. I t - -! - -1. !- - - --L -' I -ii-ilEi'5 qiocn: inr'a rriilre. lii* iii*I',,r:rve: t: -r'"'iii_.,ge,:t'i

i.he cc,ast of Maine. i.j,-,i,.:.+ ]l+r, l- lir e i;,1: !=:?.:''; L:= A.r:,:,;.

LJithin one year afi+r' r-l-,e '-riv,lr'ie. Ni--:,-'c+ ir:i-.r.:,-n.!.rr iei ';ii--n :

thirty-seven-year' olc p*rEOrlnel cire?f-ot -..-r lr-it-+1. Hei. neiie

'd'.q= Aitne Scwer'=. "ll-itl-,lrrraffie'lt is a t-et+ r-ised f-g cles,:rib:

a martiage';ithin *iie'E ,:i.Fin f ield af e;-il:, 1,:.','ae'-lf-,

l,Jh*:r 5ern,:t*cl-r. e .:,:,:nF,-1n'./ ,:i.+al-+J 'rt7 i:-::rease U.:.

cc) mFelition in t.h+'*i orld I'iari.:et ,:f i.iicroc:i-:ip-:, nras lool.:inr{

frrr a pfesi.dent, +-hey t:ratirral i:f turn+d tc lJoyce. Noyce ha,J



i1 i':rjr-r e gr'8"d,-J3i 1:r'*i,-::ut l;1r the labs and inr-o managemenl

r i ;i-r'i ef ier' i'rE E,; i r.'* j the t":t'r'e.nrr:1 af '.ruirr'bFr.= vii th thx

i i-rr*,: i..?t--rij i i i..:r_l i !,.

UiiiLt-, il:,.:.: t-h-or.e ,sras a cei.i_3i-.1 confiilence ar-]d

ctrmFoEure i-j-roi iireaiE t-h* FE*it,jE er'nui-i'j hiim i;,':1,: r_':iir3r',j i-:irii

frtr- l*sr.i *r-'=hip. it lre: t-he =aili* i":iriC ,:f c,:nil,jence Gra.:r.i:

Gale hed,:rb-rer'rr=C ll-riir ii:=.**'s;.= ;rt- *,:iixg*. Th* r-FiE,trir

f-rl tl-ii= rt':tiT!it,*i i 1n,; f,ri.:+ -i.:i +-lu=i. hirx wa;n. t- his

'tO]-'t fi,3eir,;;e. but- hiS a+---lt:-ii= t,:'*i.ai.,j,:-,-i-,ErE 3,:-rrii,,I tF,am. HX

demaird*d rrieir !:i-:t;nd r-hey giacy g31.je it to him. Iloyce

trie'l hi= irlr',i*=l: -'-,3 ii+-i.:+ F. :,:rTrrTr'ii-rit-.,r at^ i:,:t-ir F-tii,,:irild

-.- -i l.- r - 
r It - _._ + _ _l -3r-i,:i irrl-_qi. H- ii.i!lr-*,:i .: .;;iTi,"ilniF_..,.. wilh thiili.:ers fr.ee lo

i,hink arrcl uiti-r;rr-:t '-l-,e l::*-i-,+i.:, ;,i ; i:;+,1,ri:.:i;-,:,,. l.iut'.,':*

*iiirrii,si-i'l t-h* gr:-riai cl,i-::r-af ui1:!-rir, his :;lpanies and r_r.r.ged

.-+'-.-.-----r!-,-:-:--,- r-irH.i 3 .'-j ,;l+=:LlL-'ft l-ii= : -'*:r.::, +:-iii i-i: *i . .ii:.i-.:rj tir:

iei-:iaii:r-i,: fiiar-:3ieiriE|-.i ,Ji .lFil'3 an'-i ,.,.i,:e ;-.r+=i.-lenr5 poclu,-:ed

l-.. -F..:, :.-.-+ + 'i':----.-- +!-L,r _::c l_-i:r i_.:_.,_iit-.. l:if:= d+tE il-i+ i-i:iil:i=ii.l:l-ii 1.1;_ri ._nf,i

br'*';g,!ri .niril:,.ir-ries ! ii.:= Ii-rt-=l irrt,o i-_he tnr;i ir:n*_ lf

t.ech,''ro i a gy.

E*ir*r't- I'it::,re die,i olt .j,.:r,e 1, i-:llrO, al 5ei*cn l,lecli.cal

Center, seventeen ,,,+ai5 ii.--*i. r=iii;,:1 .,_:i=iri;-.; ._l I j' li ,i=j,

cLrnmslrd of intei. TI'i* !emi-,r,.]r-icr.i,:+,,:i i.nclr-l:r-r),.was truli.

3e'l,:1err€d and shc.,rl"iec b:c l-i'r* !r-ir:i:;i i:", .ii.'L:oi-it- 
=ii,:t',,-i^!d-ir-,r,ii.r.

r:id!= iieath. i'ier,re ,:,lvEr'age r.emaineci al a uri.nimr-in.

]f Raber'l I.l,:).:;ce,:a,ilrl 'r:e iri*i.-:,.-lr.=,j'br:. -ii:s hi= ii-r,.,=r-rt.ilri

iirri:,i:t-*d l-he *ci-j,j, ii:e iTre3:ur-erTrrrl.:l .;rruli ::urely be hi,;h.
If,,+5uL 1I l're'r,:.S neaEUi*,j'11.,. I-,,:i; l:e i,--r.:i.f-i*,j.::,,i Bi-r.:nUi3g*il

pecple to Frur'sue their Ljr+3rns, t-ha meaEr_rrer:ient. woulrl surely



Th+ int"+3rat;: rircuil has naw been ai'nong us fcr,lver

il-;::r'., .:-,-+:3. .,"rj uit.hin t-hat time nankind has u:ed il t-,:]

send i-i' : , . . , .: lear across the sc iar system, and oLrrEp i ves

to the moor.. ':,st of ;l l enai-i'"lin,l !-ras used t-he integtate,j

circr.ril on a,Jaily., b.::is fcr pr3.t-icallZ everlzt"hing fnom

cof fee mai:ers l-o sFa.e =hutll+s. ,vlrerever ,:)ne walks, l-re ot'

she rnay finrl an i.nreg,cai:ci i; ir'c,-ril.
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