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pr ec#®i ng- Ffawfb@ walled|and, offmctursia for) ;gg high/ d#% e enpl oyed
_to produg M%‘gg glpgéﬂsces e %@uﬁ{%@gﬂﬁ arired so that 45
" wi t hout ahee i plmn t nsﬁaﬁslw‘nm 20r P& ES Sesisthinéd. lowwsemsstam@d | ect or l

r egi ons 6 AubstrdteG®nitteps. The pri mar §ven deyend thar‘@l%*a%‘fm B?%ngl the Tay be f or med
in the bas‘éertleajl B tusng 1o o caence of the. guard ring, Thus, debiasin

r. the« llector is..reduc d at . hi
sane t' n’g efe%ﬁoﬁn]nt WaliedC Op ridhd: é\ﬂﬁh@lﬂw <80-that ﬂfe”@%edi%f &%@Wn in Fi gure

16. - dl&;rrﬁ:atca 'NPN.tr.ansi.st om;;actzm-Mlcl gateaindimproeed. sEis equent |
- appl | cath Bmeddayer resistorabl e - -non- wal P Sftb‘t‘ £ Propasatwn delay-Powef

met af{ | zg‘t E@t;gg‘ﬂé‘? ed.injection- I miifjgltsl: ;@ PRP ‘|
transi st gy, -tuanm“ﬁrtle ffeactranﬁttwctur tekdd P roTbd IOk ﬂﬁt is a high
11,5 noni wahﬁda EpitaRRl resistors. ' procas ceepsr - ahichn cofiprentisepeherat eri al
bet ween 32.. Buitaxjeldicid-effest tansistorsogi ¢ YeatFal - transiger.o dddy: ‘ihﬁv 1888r col | ectors
and therefore a 4. Vertical PNP transi stors..wth a lower resistance. This
| oners resistance substrate contact. - ~even beyond the
val ue achi eved by the 55 5. Vertical PNP “transistdrs in low [err]
presence of the guard ring. Thus, debiasi ng 120 version. -

under the collector |s -’Fedﬁc—e’d at h*r-gh-G - p- ty~pe~|=esr-stors in walled or on

o, o o T T
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doping in the structure 50, in the preferred enmbodinent, extrinsic base
r-egi on N :
into this area fromthe buried | ayer inverse collectors 52 and 53 base 51
and emtter~so. that the d.c. characteristics of emtter 58, and a _
conpl ement iy | ateral 5 the inverse [err] .of the vertial NPN are - -:PNP
with emtt i nj ector 56, base 55 and inproved. The ‘st ruct ur.e:. effct_l \f€| y
a The | atgeral PNP serves as.a - - mszaew al i gned emtt
whi ch has curre Tncerdttation 0o AiVle! Gobime o0 i V Chd &
extrinsic base T e@timi. bl it I Edfhide et
dopi ng i n the i ninjectediinto ﬂmearfegnthnbumdémer [ maérse ¢(ﬂle¢tﬂﬁsr5@;-a
10 Inherently Pmiter g0 gt thesd-eomharagiecristios . 5% ¢4
i ncreased paclgl N RN RS e b el S
Si dewal | . capaci.t; gritd
emtter: andw,basehqasy gdbping met!!amﬁ i
di sclosed in @A f'ﬁ_‘f g 2
uses the‘“*i.nt‘f-iégr A
t he standard prod@kﬁsaanef

P_

i denticaf form ‘Af rpre % 'g {;Ei

! $ t t
i nvention hasia B Oﬁ@?"déﬂ“ eéﬁh?i ﬁﬁﬁ@?é %Sg‘flj‘fﬁi ’%‘?%&&g‘ g ;@ #.
al ong the interf gemicabfonaeAnet steps, the structure 50 of the present invention h
wal | 59 and basempélgedmta'ﬁdardhmeess hm}udmrthelguaodminacﬂ gndte mtnmfme ibetwieery ure
9 but & Vapor deﬁB%“l‘I ‘a layér of silicon ak?’ﬁd"t"&‘“gs 3}%&% ‘g?ulﬁs 4B
and 5B). @ %bsledépes.praoci&s%? & %mlcsn aﬁﬁ'iif{z‘,%ﬂ r
all ows, the g | ed” @ioride S prodioe BBERalipu @l bdde UTHEIR iar@Trin aﬂ@w e valled &hltter 85
format,w t hout em tmmk-owcr h;mhdlaelcvbbaswafand foxindg - wethloatlcmlt ogallegone! |

I nver SI on al Ong t h ween aseogcf%ac H)I:I') an ;)nase El%élﬁh cen OXI .:e-lsqelg. l(‘)llil)ﬂ
and base and the aﬁth Menitt aét o OF feBiokTie JEE %Fth% {1 eihg hIsP! ON
of region. Thes presemiml NPNt he .gua ard ring al ehabes : teratecdndmahoﬁ\lmig the 90

enhances: | at er al 7c Biifluse tpitsibe impuritigshia- exp@ed Collﬂ’tf"f isaf the EINR, 4 faatunciwhichds i n
exposed  col | ect oig ‘é%m’*.sﬁtdf‘on%ﬁf 83l d“@?’% %ﬂiﬁ‘fi‘--é?&%ﬂiﬁ?&lﬁ%’“

especi al 'y desi rabfaffu B cm@taséad 6F. ogige OS2 @nd BEeObmitleP 56 OXIHAE
regions and S¥0is pérawtdd - on the Si de of - mvecnssnt:adohﬁchasesto ndssfﬂxmhghards

ring ahead of oxi @e . ‘blH 10511 d; remoue, gangiricisd - paysagey __Y;---{‘_}Bdcmeath hQ)wt h.
current woul d havemaé Gudr yp:t frgiongsingctze, qolieglors. Fher ns

and. renove COI’lStlDJ thmde msagﬁm;esmadeaaﬁle fa ﬁ' B rédistdncé oM
n-type E&gkends; uqt quoteeted by tratride oirlmlatlgluaspdect ofn'ge ilast vnllle_¢tobie ar@q:’uitr ed 100 .
especi al Ty usefua sesidepndashormally et £9. oxid . logjcf diaggam -
into aredas since ag 2 Smpltities t6 ST 1  RMEeioety jFisien
nitride or isolati oﬁormsmengly alfopéchexirmst bt | lgure |9nmﬂ ﬁ;;.&ighn' ' N
Qﬂ région.. - - THeg 3t leC1f demguah 808 thehm_]ector, 105

u'nfe'mme

oxi de and t he#tak Ilr peiy andol

i nj ection-logic driy &w& . l'p"g%g E é'ﬂb ispusyiarmipals 32y ur e
10. Merged structur ety uiRtick SRV betie o e fé;‘h rﬁ"{ gf ﬁ’ﬁngu@rcﬁtﬁﬁsﬁ Wi |
function as.an i I’lj e@gmm-remls t® tl&l c IJHtlﬁﬁ in tlé‘l’ﬂgglglae‘nce, such as th g| C

gate if term Ml - @;’tth é@t‘-‘éﬁmts 105 11. stdptotey oartue dnésentemv iohOthes 130
and terminal 81 i: (ﬁ mﬁ ﬁﬁg‘é‘v Pnﬁat "B er f ‘tfa“éls W°1°s°t°
concentration Of P—coa oAl or v e@@d@w ﬁ'ﬂf@ ijtftﬁ es
i n between base terchffmln-@ﬂe imputities. eni tter cl by ke @&c«s@gﬁe al @gtdons
to formintri #ic! Y pﬁnfﬁ%@e PIS 'é‘é‘tt 81‘°'I'tsogung agl descuileed abthfasvaﬂltsbemBer 115
segment s 6t NN £ F g "m§ .p'.,’fg.;q;ugumt’?sul"tﬁrf@ t tf‘ﬁ@“"bﬂé?é’ﬁ% W‘ﬁ‘!ﬁe‘@}’ﬁ"ﬁn
the 110 12. Etchiai tmpmlf'agsmsmqa- 16 Sl e e AR bt sk et
transi stor is cl os emtewonmtlheb!em,rmasbgndﬁefmaruihiewaerms -dptini

M ni ni ze curr#ht: p%'% mtf‘ﬁ? epting E;f &g i dwtafS(ﬁq'r theeanstigngnt ﬂmead'eb tothe 120

’bes hat f the
acconpl i shed wit} ‘ir Sy qné;,g 05 40li epyyeqoping,i ‘J a 52 _
i nversion by the6512|113081aue141‘§rmsmfod eguas a;:}{? V'ce lgP*m S‘Ppt;};,f

contact regi ons P!OF% 6‘? amq’hﬁe\dﬁ\#lmﬁb gdﬂohtdelayl\?e&us power

| on-i npl-ant p2 yﬁ)‘lér fﬁﬁﬁh ‘é‘::eﬂg’ﬂcﬁ"‘a&? © fralationship ghovowis Hgure & i nver sd2
contact regions:i heqmggde ructure of theqmegthﬁr to-base area’ratio Whl. chal |l ows
14. Deposit et al logio faps i thown in pictorial for iini z WHARH WE CthéM ilfver se. fe to
al so be interconfigeteihésidasraibed shoss thmmerged | nd A PFcetJor. fahgigatng ¥ #H9%%¢ i on
and the high' 55  .the=«interconnecting layer. betas for the
constituent devices due to-thé . 120 It can -be seen. that' the:nmodified:
standard heavy doping in the injector/enitter of the process’ requires.
seven masking steps: 2, 4, lateral device and the heavy doping in the 6, 9,
11 13 and 14 Th| s rmdl f-l eMWard base cont act- ef-—‘the vertlcal device
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concentratiegh of [err] _doang in the st 11463 §53€ 50, .in the preferred
L5 exirinei-e—b 1

enbodi nent, Base—egt-on— A . ... LUD L, 5
vertical NPN wi tchnmtrtt | @f Eyeet@vam 'u dl‘lsqq;pﬂ@ﬁflg em
i nver se col | ect “s; ttasm o e B
njgct m fi cd
. charagteristics difir& .c. @R a&embermmar , laad ex mmrsemqn#'éy velrse

'"-"_l[err] of the yerthe dﬁ&erdHPN q{rthePNﬁlqM tNPNsmftt Wh g %F"%mr
i nproved. The’ stlmcqvaql Tliless'é‘FGF'{iE if \f F “’ Y [n-é ‘ﬂt
serves as a 70 s§§1 E‘tﬁe é‘ﬂ. 3@ kiéélishaﬁorc&rgtoas\tsmmpedﬁ or
‘and | ead for theypy gﬁ iR @RMltr swbasgmgnmt haeenczn mla(twbaé?el“te
Oxi de-isol atijon Inbexes th!ig

pduoes chatralinbly kigh d siand ireny R
region. el ectri cgainsi 4°d't1f° gE’t“Wé'éh ‘fa‘tii"é'é%nggw‘rge :ﬁh%l aﬁ’f gﬁ% fcaﬁp}u?toducess
control lably hi gff¥: 5’;:“’ S qadide ToiStHid pieD Hibiése@mad Ades kiahGOgie-iw

odffi

di ode-1ike strucfhes e sﬁﬁda&& @rocels isdsttyte Bit lnmapeéapaan ‘béﬁ
the 75 devi cygs ﬁnsefifeahepscm’ttbd standard process m Con i the % bts‘if%ﬁe e
: ur §1 iferfice Nefﬂﬂn e

I njection Logic" | SSCC 15 fi rst f| vecm’oe sontactt{hat ess

in Conf. Reports. Mapo&@epeﬂt se aY Bga lﬂé‘hthl"é gsegs
five steps, tMe sti‘lG%ti‘UPeP'S ggo %é F’EE hrd o

standard process i nfg q"gf 3\‘;%",?01

reduced as The p qltg ég‘ : cfl‘ g
al, "Oxide-Isol a eq standar nBra"fs eﬁc l@gmesganmsasrdgmsnwmreggm ed
974,

%mﬂter&@ dubldcfor ed

{oa rebidr d3Gven! Qﬁersfo,h&ldn'ttl%ﬂ’ fnmkc&bb‘zt thet eps
of : as between base contazll ttgmw&nkl bgseamgd Bhe cadjas, p %g
they cone in cont actnv(urwterslttewvopncprggp@ o 5 ces Qifffe nal Soer oof
wstlicon akin v t ﬁeﬁ“ £6f the PNP aemudewmm is
e Ak B L p S Mol Al 620

uard ring eOMBy delsmabhall’ thegortagtit qum“
mask over boundar YS orka&elaﬁén Iaxtderadgw&mrmit 51%1?14? ?n‘éﬁf‘t‘%%ﬂm"%e § t or

PNP and oxi de-i sol atlifiuse rsugfidoring g jof  gxide ‘ﬁ% < teerrt RGgh the 95
bet ween the ad0bet }b%ﬁg Hefelanty:Ton a,{(pqglg&,earg nst meaht the

oxi de-isolation in ‘ﬁftﬁ@e @iept WhereOfityp6 tregiogi dnvende Kcelln EISOf
the guard ring al sowbbe requirader ti cal NPN. 681)6013"}’ usef“‘ izg:gglmu §$

| at er al . conduct i on10. IDIfftlﬂQeV-tmm?E“'?F E&gfﬁ ;}&5% Af stdog&tdrnn edesied 100

col I ector 51 df the® prot r‘%r:wzlr lsgk c dtagram of the injection-logic
especial |y desirabl §fed, aﬁﬁl%g’i@ﬁs awwegm a o rcmnpbsitelsmdtxun obKigute 9
regi ons and 51 is kiseidofothetdiffused depugities tpy ds shown Ol Fxsmdi)sM &“éﬁuﬁ?
ring ahead of oxide forgp *&F\HIYS@%’@ thpgséc ebr?f‘et tobFige 3o e al': %ﬁe"ﬂ,esycgy\t hos
current woul d ‘ﬂave sﬁ%n tﬁ”ﬁ g%?emstgﬁmg MS%&E& %efiﬂﬁt Qérmnituls082
renove constrictedijpa € \Wayw ¢ ﬁummhtofphehnal $3 lacke tlmcelmtowr@ln@cfﬁ t- e
regions inverse col ltgpd om:purlﬂ'hsﬂ u@nﬂ!em S? gemmingl %est emiftegcontact. In

" especially usef uI fGFEIm!‘h . n o:_f‘%ﬂ? g;a] ‘ﬁesﬁ‘emﬁe{vﬁﬂfﬁ@? itfid Q%0
into areas si deél@&i' l..!"gtt Rt ertical trdl@istopiselosetoed

by nitride or i sol a ongtorsiegieﬁg aid tnha-sd emitter othé e;ﬁieout: miningizec curgent 10ss; ltlhli(ﬁ)
.-oxi.dé-and ther mal | y donmat regondier dertieal NPN]@“‘F F‘Unlﬂl r‘atﬁhf’(%emeli"m'w ector

a guard

¢ i.njecti on-1 ogi g ex é‘gﬁ"aﬁi m OtQ 5‘% B€emitter 115
conposite strudt Urgggff;iﬁ Pe r‘fgggffms fnté hl%r At allgwsr at higls mmersqs
shown in Figure 10. déat edzgiaahs“iﬂceqmerSO f or m ediaavtot ed@pedl‘ ﬁgﬂiﬁg‘s‘hs .

hd Tk

of Figure 9 will fudctRepors mataln 9 (optimizati ‘é HCiii pn
regi on.. | ogj ¢ gal E?'?Trc%rﬁf rﬁ ye ghﬁﬁh‘e %jﬁ'ls%‘i‘éfl %oﬂ_ﬂ:’:@ evi Iahé'toal%d 120
defi ne “‘phot or e3} st I? d;ﬁedtsh{ﬂdhdSﬁeak, Béfing menmjeadogemer of the

i oNn-i rrpl ant a | ow ﬁfaeugeatutreisem rodskin siam;iz hteealtdhece:mdl the henvy dopitg] ;?i:
‘type inmpurities i g %é!vté ‘%ﬁe asg pntachph ig.ye 'td‘%eagfres
segment regi ong t@i‘tﬁ l é%&e@ﬁﬁdvﬁa eldt}ﬁn,&%f fhé upgtgﬁredteyl ce, sut215
as. the 45 a ar 5s§an3| stors. st ructure of the present
i nvention, the 110 'me magwswwmewétheegluqumﬂ to @Wehirmeeidvams.en tter of
the vertical translngyt te jis S'?,q qr real pocesafd fabmivginget loaitioner

the base to nini mf#¥Te r‘?se‘?ﬁmfﬁ & o"'tehl s |s cont act regl on for vertical NPN
and acconplished without emtter-to-collector diffuse n-type inpurities.
Fnversion by the selective use of a guard 50 13. Mask to define p
contact regions. ri ng as described above. The walled emtter 115

Aon-i-mpl ant p-type i npurltles [ nto f or mat f i gh inverse
¢ont act. regi.ons-if :required. emtter=t W Iﬁlllglmuﬂw Whi ch “al l-ows.
14. Deposi't-netal to-form’ the opt| m-zation e | mvesser

i nterconnecting |ayer, nmask and .define achieved. This optimzation and the
hi gh 55 the interconnecting |ayer. betas for the constituent

devices due to the 120 It can be seen that the nodified standard heavy
dopi ng |n the |nJector/en1tter of the process reqU|res seven maski ng

oy o ~ A oA A~ I )

err]’ to also be



9 1,522, 958
9 oxide-i eol ated sem ponductor device in a transi stor, the pase of

nsistor serving as the collector of said |ateral bipolar growi ng a doped
epitaxial layer on said transistor. sem conductor substrate, said

epi t axi al 6. A process as clained in claim 55 | ayer being o
conductivity type wherein the step of applying a self-aligned 70 oppeSite
to the copductivity type of base ingybgysgon material includes applyigg a
sai d SUbﬁI T Skide-isolated semtconductgr dev1ce in 3% |~ éﬁds%‘fﬁthgaﬁagel SédldaCérﬁ& ”Eg erial

over for m-ngemiceida¥Lsubliratelicdmpitfifga X1 al | ayigblar L HEKBLHOEIVAES aPTthe he "gr oove
whi ch abut the sai dgjgroove | at er af | y surroemwcng aficaid rhaﬁerastebupniarter

contact regi o¥fovias iald ayer on sgidf j nj Hg‘sﬁtoﬂew ce regl on;
%&]E 7

sl oes {oo il G st MRV .

forma guarda‘r Sl&’str%merel n t he step Ofself-slighednBasa ifsalagienl

portions of H"?”ﬁ%org‘t;gg . al } rroum‘im P |ﬂ€,°SSP¢m@ltStSPf élelgmt'ml'@sh abbthet ep

bet ween yhe deyig 61" ég% ’Q‘l"cfa‘fﬁt nm% apedefent.rat i on
of 15 OXApﬂBﬂig&ﬁhﬁbmﬁy]td’ﬁwcﬁﬂ rég@od@e B {Pe gi.on of

said lateral bp 00vg(Jo fgrm uegkﬂeng %al“medeﬁ,p el gtyp |fagmg§'aamc edNsi st or
when the conta tw‘t iRt ‘ﬁ'}&i £t iinjectipn-logisestmpues intiedéscthe Imp base of

sai d vertjcal *1@@ s@lbtidnl 88154 &rfohﬁedQQn teiegsing the ypari cog axg
formed. | ayer; tl@Ogroovef emdnl mygprigy being dfeao%‘a %ﬁﬁ]ﬁon fo ar
process as cl afedcs Wn?fPPP 3:%‘ alif gasIaOMesatdOvd‘rtMambmbhe tﬁxsxdﬁ-tsV\herel n
the step of |nﬂ§, cwﬁ Re ¢ i P85 formetl.at i on regi on; and’

1

concent r abi onfofthing @i dxi@eToft kY sefRGhdudtodf s&uu ﬁ!@cm claimbd g t clajme 7

sem conduct or :nl lait!lérgibovslpoftum theamddest G on%isaldf‘emme”e %W‘ge 8n sal d
devi ce 1 egi Ortorming e el BHA hito SR1 o IR ;

process as clay &8 rebion. ! €01 on . foO hedvilg déping iboe tHaI adsntidtan3| st or
and incl gsli ng2. baf mbeesi he aimpd dﬁ daimwi ngegion forthe eartical kipolax maﬁ@ram?gl on for
the | ateral inchgingg Pt%epl a gmgmr at %gog{}'%@ ntact region {or thy late

transistor. d]of% n[lﬂ'l m s%gl N g NpS &Jogfess as claléed Rh 04 §imS 525
clained in cl akeﬁﬂlc §@6F.ﬁ St WAERin said step of formWﬂ efbeaf?“ d step
of form 39 a reAgpcce3d as cla’:lmed\ in pcﬂnmezs uasctloh-mgmedrulcmre: inaludes the step

i nj ection-| F@' ¢ ghen of f ‘Hmi"tﬁlélgm!’é%mtsﬁé a pegmgnted bas r f?néﬁfs!l ri¥ng a
groove in s&PfEN ?rgﬂﬂp ﬁnsﬁﬁ’fﬂt‘;g of ‘éal‘%‘tl*ﬁﬁrﬂf‘ﬂf" g‘ g i taxial
| ayer conpri SEEe{dc PAtERS over the/ QpltxGal repidie aﬁdl lig Htlfsl se r segrrent ed

apptyi ng3a firlbwyer nsuieﬁmq @mdmlanomlandn alo. b°aspeoqess asonlaina:dl cltumavl I doped
base sel eCt ed ﬁﬁ}l;le gleﬁ:;tg sed lIamﬁpla ! wheqe Ei rlal mc EIHEF
regions. 35.  form ﬁY&)‘/e h@reﬂ?ﬁdrﬂﬂle @ 'sésf'ﬂl‘é sfg?] ulatlo e&cess as

clai med in cl astep of3p eMg ﬂﬁmp&@ymlecﬁﬂ those portions of said gro ewmbm lisai d step
of applyi#g a gelops of | egioq OtOefoelnl thy tbhiwveerk b cdse sontasti and Ilaé;esp t base
i nsul ation - E‘ﬁ' Fig, g& ?gﬁ mﬁgn g{‘\ { Grdroteent ey said, ve erein
the self- a| nﬁla&Qr tioRs) omiler X! ﬁ’bce%& 8c1ameP Xdyﬂg@mf”pur ity
to selected tboge ltabmnslemégmabedw nocalaﬁns/\hm:m Wheeeid €he semicondagtonns of

sai d grodve totthﬁtp“ﬂ em% {PRISE arts %tétratsnlﬁaétp-ana copdustivity, gﬂérﬂ ring
conprises the ﬁ'ﬁe@zﬁ%l artrans% rtt%ng 1d1r§% 5?&%‘*[%& Y05
applyi'ng a sel éndal i gne base i nsu at | on co 1@{ s 1ﬂalﬂff»hﬁ ty Ofs . of TRt EI al over

t hose porti orﬁfpp’dfngs%td dnpurlt)m? thdkp st s casiuetlnamﬁedthams ertmé biffolagr oove

whi ch abu¥® thea“l‘ g’ B%ﬁ%?ﬁ taggafﬁf- tl’f’ or @/E‘Eye?'ﬁ”t latezalibinglagu fisor 45
the base of . a e} thé 8d Gaitndd i fn re&ﬁﬁg
conducti vi ty,4. sAi pi-od:ess lae aﬁmeﬂa nadlrdmtBle ctamxw etinalic step did anloider regi on

h t t & fm
RO sttt e T TR P i I L
usi eXpose

l
conduct i i ty, 5. SapebcisgRYllafntédiis clafm @'0?)1pr%(1| Fras sai T Vplei F9°5 the

portions of whemndtllets’ts%vdfyfosmn g hiteag ine vel3t Aga celsn d‘hlmcatﬁfﬁ at leastsme d gr ooves
not Cover6§d sﬁt’%rml a \cecoqgr;%ef 1o‘§sgog1f | o chola ) *c ne su%starrtlfa ;“pél ar

al i gned base 'Elﬁi-ﬂ 'nslrfm%%ﬁeéi?: %igtgn salﬁ %Bginﬁtﬁf ﬁé “with reference to 125

115 thereby fOfrmgbdﬂestlgbtafed hevifi).a vertical the actdmpafyipg d&®&fgs.as cl ai med in any
preceding 4. Abl lacedsansistdni meahd nacl aidm AB oxideaisqlatesh esemicandustor st ep  of
forming an oxi 8% EIATY Hé“s’f‘ep“ﬁ‘?laépﬂﬂ/‘icﬁd“aﬁ sepyfandpetor subgfate 5i g

sem conductor in said groove 55 acconplished by neans of thermal

conprises the step of thermallytreatin u lﬂl L
exposed groove to oxidize the exposed 13“ m “ Imﬂmm“ clainmed in claim
3 or 4 epitaxial layer. wherein the steg off fornfng® at” | east one 13. A

process of fabr| catl ng at Ieast one sem conductor deV| ce corrprl ses the step”
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10 fabrl cat ed by the process of any precedr ng emtter contact of. said
1

©vertteat—bi pUI ar—etat-m— - - anRs-stor— 5
An oxide-isolated sem conductor 20. A sem- conduct or structure as \
cl ai med structure conpri sing: _ inclaim 16 wherein said
vertical bipolar 5 an epitaxial layer overlaying a transistor is
fabri ed with nultiple inverse senmiconductor substrate, said.epitaxial
emtt emd with a segnented base hayipgs | ayer being of a conductiygty
type Briclede the ADCLT T, PITPLHiA Vomitsr TBRET S5 RGBTty
type of conc‘gmtnra 1 said sub ; transistor.
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