1 - . EPO 154682B1 s 2 Description

nmet hods .have not provi ded conveni ent neans for obtaining bottomcontact
“power devices and top- BACKGROUND OFEP1O-E54680BNTI ON 2

contact control circuitry in the sanme sem conductor Field of the invention

die, wt i on therebetween. Wth the prji has ner al |
been necg’sésca %/&{ o use multiple This inventi cg':het:;ﬁ%z%veﬁoﬁfwid xg:w m mea:stofory '
i mproved gy UND S BRSNVENGGNT N9 et ched gr%? r?

for sem %B [ALEnb Woenttsn/ | CES layers, %mﬁ?é«ﬁﬁi 4.09@1&

to create—amd—noreparticularly, to inprovednABans i Hhen nece

Tegions SUrRUiNVSAHdA rdidlss A deRstal! B MProfed et h%kﬂg%teﬂassm &Jing etél?em %@Jd
devi ce I a@bfaNand fbtfodd S SéfcdAfuctor deklédsS ar € idyBrsDéndfoP Bedp! sitiel @Al o create

“sur roundiait) dre daktiAAN! to! IMpRRMd MBAMEOMHIACT S QKY iSdRilon redibhs shrﬂﬁhd}igc’(h@&ea%ﬁﬁwhlch
undesi r akleihoddiraslatod@omidshalidlr devid reglenst Or  dang deficds@p LiRiit-are to be constructed. These
it the abir@uitimgloradtistit @bofiéhh-Eentadbsamion-A halr tibthiiques avdlurdsivibly Rxgehdidrand nby fim-
st ruct ur dectardevicBaegiogs.ound Art it the attainable device performance. et hods
is that the doping type, density, and gra- - di émherqioblehmewithgmibicangdiuctires and
regi ons BswégiodndrAtcon- | n the design and manudettotsiis dhabthe siepingcigpedl density, ad gra-
structing the power devices and those used fdent ¢fghe samiceptugioe segiopsanged dorl cand y
t hose cont di thedgsidscantl magulasre ofceiicondudie itht eljuctings thecrewer ddvices prrlithosey used for
usual |y tontsirhaese padiewarly ghose j qoetaining batid powespnsiieoling: e intqgrated Conttoh eirsdtry baally
varied i H@@ﬁ?ﬁd@?ﬂ gireuitgrand aowes gp eﬁe't Bre uer?@'?"9t b 4#riog dndepeniardy. .ar ecan only be
di fferen Wc@s'feé to igolatq differqpt: devige dat d| f fvpried | ity aemat difficulty pr pwitiin GWOFV limites .

| s!mﬂw e log fict or K86 {ese ropagps, pRrcast means g pdSor
gi oo, bl GERE e gs 0 ﬁe?aew%; sgweﬁ oA V'mfeﬁiéh @ﬁ‘@’c‘%@?$ :%wla%g F9*2@20
h | tl
aﬁ\éepo:/v(ranfi ?'Eeegené{?" g;gomgrogg?}i;% ?1 teog rated o
control Eff %‘3 av & o dltﬁion A 'ina'fm‘; e ahe
sane waf § mere krs a.ya eneral |y, ankanaet o hAvS cas{' m Lid met od
Accor di ng ‘ya‘, db‘;lceg ahd S on the

r‘%ﬁﬁd ‘3 en Fﬁ?st B- ese”t of Ha @Mhr@%fs@ﬁ :

#eovi de an’1 unction iso-

surface
di e wher gut %sdﬁ)ﬁly ff-uer ?«ﬁﬁe éfy 'hibh%oﬁéﬁ&neﬁ ed&ummgé ofihé“n%?m&\em conduct or
devi ce shhvs ubvides 8dthesdabNRAfdn HREMUABY aCES, O the other—rand, often nust
uti-  of vérpimighaeéres b BolktaR b‘éﬁ@&. thb ipeRert NGy eNnt i KRorkig €FHE MberBén hélB is provided a
sem conddédces afd Ghe donird dirbuitBs REGIED lajget I UE  \WitHdd 6H aridiailiring G PR Jénction isolated
- Sunmary  aiount3cof | paweNhiisO Be avdiid. MemisoRs ar € reaidaductorievicetshiiuge, bdsdrisibe a
very hi glticdeotecef thé terminhiatof de povervelecet he p@rasiting AGemicékicdor dulystrate of 4 first con-
I nvent i omustieppear brsthp ibaaki atl @okicen shefedecnt theand t hsctigipnand Gl first itype ahd having dirst witiesec-
| ar ge manticopducioo die.rRunhudexicesiard refpriad RNsj uRCt iooth prisdifab sieticasnespareted bf 2 el dis-
must be hettoshraountact devidediAs uséd herein, theswardscondudenee: devi ce structure, -
corrprl si rieptioraeontagt” ass intapded; i aofpreiordeveiss of  tefpbing Andepregeion e the su $t@'i?| hﬁvh%
| rt}_‘cond@bf’wrce dJedipss having firleagt eneycoptagtn. s tboiggpangra ?ﬂ?wﬁ'hé’hﬁ% R‘G&PP’%PE‘ #h
surface & regsar botterp face 9" th ‘%Pfd"’a?’ fHORAy- ¢y e Bfiet dpath 1nsg thany be firsh @istapge. leaving
seni cond Gt dgyices wiks 8 °P'éf er" e(fd’[a??“%lté’ the ’9556%7& 'p '}\E'ﬁ‘é{?‘”’bed
iplc 78 o &

e on " P a° 'S gHesHete ‘v iithe
tsﬁ(r:"f S\Erezgsedq‘g% o WB lic} c(r?e ?l%%f % t Ionmt g g 30%0m and su?ewal? o

r wa ' are in ef%he res-
h © h
etching %:h 8 to{ﬂaE cuﬁH/ gliydavl Plgsnoﬂ‘ézfon ?ﬂg\){flgrﬁsegt

| east on offouft

therearj" Q@ eto éfSrBau agj‘

than the ahrfe?Bf .tatoamas‘r de |€éV6rQ:9mEiﬁ’dﬂBr%Ct e\ﬂ,raﬁaa owe firsgeﬂﬁf@l o eé&dhs v&
ot her CORf dovikbh 255 usb@inl & &fﬁf?ﬁ' 0N GatNidg6H HAANPA 54601t SRR alcP@S firsON
the fronipos dbiiils, aﬁ&wh.af arb g ﬂ\te@ vithin WRf € . Agpe, &dDS SdcardSnioRRbR  sufbier®d &NébsNT
from t he shrhd senichiRtubtbiand b ﬁms.euemce the weg dsii'ile@Bpredion; f ront face" of the
second sur fvhe@iiciél o T.RIBIn WRSdHE SekecEIbdibfidded 1 Qerikingrany Porfidi€ oSts fi8CAd sbedhdrbiig
on t he balpioegeeshes) ddevibdsla mbcesdrer fd@iiges- Whedae lapars ipiotriidingt abotethe Giesn istirtabe of
Ci rcui trgpiaute byoswhinglany refitling B, semicomaiaétar mal fthe sibstetpj dnelxi al | ayer having a
sec- pl acasratdwhamsanly dne ppitaxial laybrds ivmived. " contfermingci fop Land $bttomy Sontagingbmiconductor
conduct i vi tYs-&0982 26a:disniveas, bothqup cpiactpowerp e 55 arvdvicer in"the pdiacent substrata iregiop' extending

i nt ended devices @het intsgrated | dircuity, ifojatedtbyt btk ness fomghe drbtdmthe resorid qudacesiioprrpiding a
manner offundfiogisplafongrid.| i near devices, or contfrireiral Gureent figyr impth pf ghe dpwicef therat
epitaxi al |Ripeart sendieopghsier é?)’ﬂqeas,imcms #8yi ces,bebgPh nay be used in
conjunction wth ial layer having a second conductivity and the first
power devices, and which are integrated wthin the type, and a second
thickness sufficient to at |east same sem conductor die as the power

devi ce. 50 fill the depression; Thé article of T.Kleln in Solid State
Electronlcs renDV|ng any portlons of the flrst and second epl- 9 p. 959- 966

S A PNTS S\ o o o o o o o I "

ﬂ



3. . EP 0 154 682 Bl o7 4 A sem conductor device
structure of the inven-5; ered by:-epideais] gdodye’r 11. Sem conductor
.substrate tion conprises: 10 has a first
‘conductivity and type. a sem conductor body of a first conductivity and

Epi t axi al | A sedoncibtohasvica sRNd teanemcCt | Vi teredaythphaxiaiTdyet ¥1P Serficontivibr egpprded
first andosamphgs:sur - type, which nay be fomas sfsosiciiy dn@typet t han

f aces; a semiconductor body of a first conductivity and Epitaxiall layerutiShas ait socdrid. cohfictiviiy iaed

| ayer 11 firshsypb Hiadhg epresddl irst andUsesdnepsidt seni dyped whitio may Sel the iseme roe gifierentothara
Syrface Tcem-b of |ayer 11 is covered by &t clbsvete dddEpitasiaidayet 11\has thickmeds &ic.
second, @plekepec: sernigqaductor risplstian: egion rhaki ng | aySurfade1iefb ofHavek Helscoterer whétehh
penet r at ispegnd panductivity ape ¢i seeandiLrppesite, Bypdy  f r orredidtant masking layerct? qf dhickness d2a Which
means welPPiekalingintq the tspriceriducigr body freme dheand hdws Aepnapaliemedoby meansi wall keessindhe
art, -to [rsbeuriaee and\avingda befomcpodiopssian 11a andP Piovdd govpad sutfasp Rodion Hda and
fi rstsutiplycaralighle the Jist suriprerand apwall portipn 1o cBXEPSed PuriageePoRions. 1 1orep | Lﬁb‘brﬁ‘“w"
layer 11 conpgting B‘H’hé i‘?’;(ng‘g “iehfe“t%'fi“%m por t}'ﬂ'%ﬂe s ys e}'ig'tfm' %‘ gyer 12. In

di de @ p 'hﬁ%‘tk‘t | 29""? avsp 1
dioxi do P e w O nEskPng | 2 %‘t temm

qductivi

| 11 ﬁgepg kd_gopduct flr abfain, ¥ cesses%‘gt;frgs H and
usi ng meé‘t,? %ﬁ ttstf 'va't'g P“ﬁfq a a%ﬁté%rvr%% 1 prdestel tﬁ g d:";:aﬁacozeéeg
ag th ?ﬁltﬂ ?’?ay 1'r

s tion, regipn to the r surfac
conduct| 'cf;r hs 9 % eCesses ha been
and type |fgrt,43 g{, Qﬁ,féal I y frb

d surt pohﬁ 91t is
behi nd p% Qbnt 5} Sévfés orP% shap sn'aﬁl@ deBtﬂ 15868 1943 then tﬁi&ﬁesé hist
surface, tﬂr&:ﬁh the Wb r@&@ud%? TobdyObmlthe ﬁrst slie gdpt to‘?ﬂlyér'ﬁewﬁrﬂ itk eexirable to Jdiize epitaxial
‘T ecel Vi Nguol @thé RcorddCiliicd ahESHpRBSd kAR ERI N:  aN&her 11, it istidt Mbrd&Sry! PRy QN id Sfeaf
layer 11 ct»malt doVieS rdgRR bydthd WbiattA Mredi@OaraN adaphendntécs aRmasn Rydr QR aidLbstrate
removed having LR QAN dopudl rBgich P @iel irgpellb. 110 id SbsblIh &8 silu@idh.and sgd@Vedtuence
devi ce r aghcet teXirs BGlfa0g and a secéhddighilabe t hat ofleppislipwEE as diBsratell am FIGS. 1A-E,
t hi cknesgsd Ydgion éththed B tipl eadiaesiit G@Nsboaidor 260 A-J, lacdT8,t Hue whth lagdr 13 Land its A6sociaéd
| ayer 11 surldfs and aicompaBatitlalp iighthbdoped @gitrt dfl | ze  expifdces<ardl pelicstals tteatet! hae if Saaycanal part
surface #wedemedapaincsidosnmhbraie principgietur-11, | tof substragti0mandat ory. | f | ayer 11
i's omtt et flaaciwioughl thel pawer device gigion eligndshe | sol alpi o frst ergodimepinef the feethod of the
i nt er f ac betwern thedirshewtsebany dighlf dopgd (Polpubst r at e)fweml"‘r‘lg“ﬂe!’: filluptegted i ISy 1015 pBepk-
regi on of the first tyge 10 is absent. PBh ting lavesjl T“G‘f?d '%VHEB%%WE“ k"°W" in

sequence BrelDaeceiption pi{be Paviags surface and a sdebibl fipgm ‘ta’“ablay%‘?é §"q§"

followed as illustrated in FIGS. 1A-E, ed rr{%ﬁ@ﬁ""&fm? "Pl“ﬂes h‘t’

t he second A SZBA‘E?KP"C'" simplifiest forgy, phgmelis | oy er T'; r
ed

?f 99 u or, stru i® ne
= s ;gﬁ trﬂgﬂguadfp% e ne%%
substr at wer
e o A g i Sl oo t:fﬁgte Qg g .%tr

df&w s avn ine surfdeS Fortion 1a|oing
' ay er 1 fdrtﬁer eﬁ. hefm . n. KNOWN 0 Bblft. BeRAlind s RMsubdankifi coincident
Drawi ngs  FiG. 3 shows, in simplified l?d?maef Eohern&tlc! OW N Gyithhe GlavARBH drartadd pdrib)i@ﬁ&ofjpﬂda%ﬁﬂ
15 are f QiobRsdctdn 3f & BONBonkiter AbRETstGiurs,UbSt r @ 11. FIGS. 1A-E show, in
si nplifi @ebofdp® tRCHENIAL invontide A stdgh oNT or mal UgihgCieping, paitirg, drdd/or atling asch-
t hi ck- Chiafdachlgf ifdiowing fihed sBESTIiIDARGHCKHOr de\nigpés Bl kol incthe RESElevhibd dogiers or
t han deptFlaslBeE olg®RALS confor- at diffes enbickeésages obflayeraridf andt 15 dying above
accor di ng tRIGS 4A-C3Bow, imsihpiifieccfoat, schbmgtier 14 aktedhine Bhisciemeved 1 r&exposec purface
first enlowmes-sections of sevesal premicentuctomdedvei on.  portion 11a of Haypr 1heandspredupg substantially
t hi cknes strutties genthinirigi hoktonecastagiowst|degices 2 A- C dhpoognfiguratieny shep fin EIG. 8o TRy structure
schemat i end toprgentact ennrel deviendsprenaediacactd. | n tshows InEKR: 3 Bagrsubsiastially plgaar swrtacs $hs
of a seningdndeceesnt ilkeotiote structure 15d5bf SP@ERRSed gisuriace gorfieratiagn o Qf pedes-
ahove the level, as at different stages of r#ldif §Eta¥ﬁré‘ BFE‘E’Br‘dFr?{) laygy 1 and

shown by_ﬂﬁﬂfﬂeﬁ.ﬁﬂﬂﬁ.@_“lﬂi_’ﬁﬂ"_@urface porti on PP

the present |nvent|on ﬂe e%’%r 11 Do tedal es"i‘@""?g ?b@ kgTE"I“ C:ﬁ":g:
coi nci dent H§%5

e o gﬂ el '%f%”"f m.:;' e
seni cond&' accor ¥|9d3 ity

at a st a%eDSQ lﬁé bmic nd
1a of pedestal
manuf act Uf1 nade f1ol'ﬁ g r?peget he sk’eps Il ustrate | n n| ques vve knovvn pl n the

art, elevated portlon or FIGS. 1A-E or FIGS. 2A-C 45
~thi ckness 15e of layers 14 and 15, |ying3above FI GS 4A- C show, in
sinplified form schematic dotted line 16, is renpved to re-expose surface
cross-sections of several sem conductor device portion 11 a of layer 11
and produce substantlal I y structures cont ai ni ing bottom cont act ~power

o 1 o~ ~ b



5 - EP 0154 682 Bl ' 6 11d is a part of
top surface 30. pedestal lid also tion regions or |ayers, since the wall
portions and conmunicat®s directly RtHI Bhite 10 at intd-  buried
portions are usually fornmed separately, and face 10a and thus with

Dot om c 394 ACL it Gl ool £14 05 VL) B 0995

T A Pr Su% %ﬁ@ ?g%wL q%cafng‘ér?
ate

thus have,g %u&‘@%ﬁﬁﬁf e o et ol | ect atheity a'e el

CONCent f 4% b oo . Bt 1 anei s o adesaracmm g s

bottom forms the IN' YR "GP c&ftacE RE tROVey  d@NHdohttitHelafe AiRceC ONt ac surface
10b. pedeghét trandisor] &hd! ﬁ%éesélﬂle ¥dm bottorle€N desCiyi fLskaRPIe BEthe ORI dbvit¥Gihich had S
‘used, it cofack @EHE pbdbstS B Alayb @ M i N T'iRGk Bsdchbba BvE, SHbPlayer 4€ i Usad) ks
‘that thi cmessnty lsed £XLatin dithor tRct&r0 I egi dbbiradb thah BicRWEE 1 1clskided Rleptir@Ba sb
3-1ayer nedioips the pdweBteviae. For And-ihylee najpeN- | ayirdt pidior e1FEdt NG layk We esinaihe \beth@en
| ayey 11 dedce; tagsretii ie ebiveniéntly maded framNY- 70 10P” isblation Saybratd el NAwasstraid 16.0This\
subst r at enafeflal. Thei ssume trel gagdl regidiisef soMOSe and mavides a ighed healadbwravitdgaBetween sub-
provi des davidei qy lferentiiieeariddhesaregigistof g bipbigt ween siralb10 grelusolaliondayet e emi tter and
base regidevies avd canvepioptly| canstruatadrim busfadeOpoand i sol attisbeuld algebe Indled deay i podiomrida of
conveni enien §lacel pedestalctidas) ip illudptbe ireFigSr -  ~ ipdatiorhleysr A4 attomatioally apreaxd af Burdace
portion YAd. bayet 14gmusually hghly sierpdsrtyite. andd, 1as J0goithat 3 aaparaie dsglatian wall diffision or etch
i sol at i orgYPraifels “i‘!P“!alﬂ'\‘inﬂ?Reé a'rtva? Bpflié%rr s at a0drefl] sep4nnot repyifpe Thyg thespresent
usual |y Higi9Mprisng 'i!Pd % and yerticahppr- 3 g gnyepfion aghieves, leplgion hetwspm fagioRs W&l |
di f f usi oﬁ%ﬂ"ﬂefse gf N 'ageﬁdﬁfg?m i ght | dd@) SHh fower, g@esﬁmqsa@@rhaséﬁﬂ‘
refil I s Pagps ?E"HBEN g, hus, . the pres '“t Plsi ur i
portTon 1 ‘?" i 3 layers; 1, 14 ?Wdon 2%1c ft'fat?n 'B%ﬁt 8113
15b- ti on ?rb, {"8% ?T ep; BN | ay fsef'ﬁ °"§H e
;ﬁrg -conditions is wa "d o f I\E lment t e steps own

process %

pzsgij%&% ctivi 24 and 25 snted wit]
required t E % d con E g
20 Fl GSy, én Lmewc %uggb %mﬁ %Jsﬁyua
varied i r& &i’O Ydofa\){g gradueﬁ B‘ptil?ﬁzﬁé ' ”Veéltén&"ﬁs ﬁl@@&ﬁ-@%b R 5 ond in
structur %o:%ctfa %?‘Q' Bittorfiebritse¥ péer Lo fh CONdi diicBddS and! proferties Wers 14 1 of
In this ¢ghed MR)whilefayar 15t ha Bt § Fes ®hown | ap@s. e GAd e JrBmRrb ubame@s@ e
conduct i \Gudtivityl ¥iE doping drbdignt bbtintized! BY @eS 24 adidon? R iNERVSHRROS| thrddiaysts 11, 18 15,

| ayers 1LkomtGbtidbotconi@dbciicinDin@uticl15bSTHeal 130N 24, and 25 B cHerltAlN vago? démbitionl (OVD).

pl ace (Semahd dad mbfibd ofiké patent entidnedisvaen. Fucvohies well aipeii epitdxial aspokitonechiique.
type, 25he dhamctéristicsaf thé ovesndevidennegiamt(fgd of fHidhiomadianenand aiiesndetrachioride mixed
conduct i \pedegtal it the feolatipnguegioh g, pogibnsmi zed Wwitbrhydrogen a® 4 carriet gadHare tonkrhdBl uged C
-and Fl G 13a-b)oanddbgpeontiol icincuitry mégion de.g.oegianf a b odst sowrresafi sifieon. Ipeseell aheouitoad HCh is

f unct oon 1&kide br wed indiddualiygo pegpmmedatecoarnd 245 mikedpia dlees hysiroupr. dhen\ihel #llicon wifienret 5
has. i ts tfleng, davisprequirements) Tds Isjansubstaiiel F| G @entighy aieposit 9'b§'l'q’°ataéd therej will be litle
‘duct i vi t yrYEREORYEN RAEF BraRBIPREAES- opt i i zed for YeResition on mask| 2o Thisj tpchpigue is well
conyeni ent WB"“f B‘Pnﬁ"'l“‘& grilustiafed i) FIG 3 isconst riffeyn Bhterarte Jhe l“iﬂ’“é’f thisy progsps ity
‘portion f@med ay"ﬁl thea‘f?ﬂ’"QSa"E%Frﬁ’g chen‘i iated s¢ t' T“ €‘€}T;'5)°°"'

Pr {\tﬁ &fy IR COny @Htty ons with
epi taxi al" iy }" ol 'ﬁéa"% e ot e%‘*igﬁ “ae"f%ﬁm o °p*h
d!

eCess

the a tion. t ©S, SUC|
oy on (Gl ::,,,.m e i
lid), th gil saG it 8,91 %E on@a gaaﬁasrrata{ Q«?cﬁ
are co ol g .{i&Hé% A Nnd Brtprof RRADB oR'S
sources ne?éll 'tfeoaopeél to aa ol Iﬁgh@r”murmtheo H ayers 242Rd 24 Qe oVédlth 6ld the structure
i ndi vi dugydvibus Gima6E QEIBM EpkaRIaI0RRrs are Spe- straaed.naehmruaa@rtms B&Bs, taR wil

silicon Valy ubdndfwhels! he tdeich FbGIBHS Mustespui rerremat Some [finding &f MaskHRSdoaiRkt @haining
erenti al lgyicld@piasn tb aBmMbdatetn voRgestd@nie Wi | | thid@edsi 126 lsQesa SR MIMFACKRLE R 24D DhdT
art appr @aiaes high degree of isolation. A fuetRyd @dah4 Oro ONadi@Bilge dfdhe Prbdedurb @dNEIod EFIBS: 2A-
wel | Whenragehst tisd preshilindniion | isl iat ddping dsra Fl G G is shat layer Kahowiingéngraliyh @avar differehtie
result offurctiinsofpdeptbess hesurkfamimEar eatmblecpi t axiagping lany/@ resching lokarclaistics ghan dwcpdia-
and I | |vedical et wall peridonetda andddiutiegt gorfiof-148.  2A.  chhicsegrpmelucionat 25f dsemask 18®@n be
vari ed msffayerotecan daipchaveethe Is9me dap@nt eopder at | ead agviatralishing stopt A tutherhidedotegs of
24c of | epeiratiopand; piofiln s, a Jinciipat of dhigknepser s dieteining mgaldngtiavantq is to prevepiydaping of

t hi cknes $venhough pprignetabjsssubgiandigliyparaligh togept h §yieceitin dring dearosiion aklayeeifispdits on
t echni quéke urpaCHirfage while gorfigns r%ﬂ:@@%se%éheappl y as Onee Ardfasiens 32 heye beer) iempved. as in
di f f usi orFP&?'iG“"faﬁ?r '"‘Hﬁ"r B e wiin diffysgql isplganpl e, FIPr2R FrInaining dhickness 4d) ofmgsk 3¢ can

| ayers 14 and 15. prior art In which superinposed diffused regions

Usi ng | appi ng, polishing, and/or etching 4ech- are used, each successive

di ffused region nust 45 niques well known in the art, protrusions 32 of
general |y be doped to a level higher than the | ayers 24 and 25 are
rermved to y| eI d t he st r uct ure preV| ous d| ffused regl on. Epi taxial layers

o 1 o~ P—



7 : EP 1 154 682B1 * ° 8 be renoved by
etching, as shown in FIG 2C - EpP o 182gB2 B9t h bottom porgion 14b and
wal-l portions Thickness 12b is usually small conpared to depth 1l4a. Wile
wal | portions 14a are shown as being 13. The snall difference in elevation
bet wee e srameved visyr bickiag, ,assshoym g FiGaIAC. por t i bets hotiy baitor opdation Ui dandf walleportions
port i orThitknassatel ia dsualyesntall cargpacaddo Addth and 23#a. Wil well pertions Hdg ateaghewngs being
addi t i dRaThesyrwit differRergiim pleciory ketysending t o vertiaal. rslopigg walk lportienscryealae bojysed. 5
15b of facgypertior] Hiaj apd fdipqepictegigns Rtand28lhaped Howsvan ithey takeuup |agditgngl| spaes: Region

i nt er f epeosppnding ftmmmmngd@%kc@geﬁ 12, gy &r 180 offigyeni5 g frped ‘1'591 phapgciyelation 4
ext end userly adlls ot dterfeep withe fusther  gevier eronf ~ F| G'avzfd“cﬁ?fhtﬁ fsg and laygr $4,extend do

ceteingang dp) Fudure gL HGRC Fﬁ“l'ﬁ’s sphted i
{1 st g congive deyiess ueh a3, Mpiee rﬂ'bl 45 on C #%i;(va’eef ll ?‘ﬁfjg' TRy 4G, Bdona u-
pl anar |42\?ft |'19H°‘1°§ it fuher @H"aﬂzﬁ'ﬁ%tﬁ?eﬁes 't axi afs S/ aay 838"?85% \Wﬁ

EF‘G ' gotaingg)by; ;Slehhy 19 sI'ﬂy h4a"‘15y° ;‘]olsu%gér;igiégde 5.

the st
Thi s : | e when ql tional poli 'e 8 burle
t (1 c re O con on w co trol reu formed in
;mwﬁmmemtmww
€ USE84 ot St s she ti s h el sfn@gce @b 56 it doNtact to
formed st.&tr b, How Vll: Corst g .wmsyraé r84afly made! €91 On 15D
Li ke | 8y8hy hpedbsiY $1d. Bllica B P in%e tdfel to ARI6b&RBNtlY Nalyhdhd sl

sem congiied @f wmcﬂ IsGHRatdPh ChithoIREBde 60 Sur f %ed g Sfpel Bertentrativhadid gradient per-
substr abRes b fo difh BBV EndVESRtaBIOIMEB dedEVi Ce nfh® the ddmstrictian bfawiesh highenByitagee in-
reaﬂl | WicBad Pas aﬂﬁ%ﬂ%lohﬁmﬂﬂﬂﬁlbtﬁ{he Lhgh- Devi esyrafdd HosormcohldcSpdwppdevice - contrBidimg
abl &7 t Gels LR Bduké r¥gidng 488) Gowes1bdme|  sheVicaiiy btruckfes.CHerataftys tiresd Bavd Deani linfit-

el ect r aghts 492, and gatdwacdﬁual 40g. Diglgddvic I@@ACENt I atl itd bperatingl valtaged balowt 5¢Pevolts. SHithvibe
as t he adriqiiconvergionab redicad £1cantial2tare Mps-de- -  present ingentitre intepratadr hettern-gentast Pewse h
hi gher seathtivegtcdntiol crguitey fdfheth drsiselgpdtb- r egi ordeviesOacontol \wiiGuiey strieture [ghlg-to operate

t egr at esibnpdih; o copmtisasourpoRgien Hewsouies -  contepyp P rvoltsy epdicuily BNty OstilP ce
r egi onscodten 41 sligine eogiop b, drghp condagt #idy sea uyeitsr B Praglealla of or e t hese have
been | igatetelectrede4e.4mee rogiar 43pabise PRt r ode 4OdTh"t9| 'b|se"é’P"f"P’8 t!‘aé heye isqRyoiqed in

oper at 438 YOITaifh 6| WREUHSD 426 K vl PPt h ¢ h@oopiepce v “‘"‘ gfq
and 42 "8ognizedhy ghose of #iilda thg.ar; t’l‘ﬂ?éﬂ"t"i"t’)n i nt?8 r"%?f ' o air-
sent at |‘\7ea“8f42@55nf"?'8!y '?s(?ﬂfftt" | n i SY ‘éltaB %’mﬂ °w°§ 5 ?:g%gilgtgﬁ
ci r cui t93Y/CPANgAMeME whigh Ea ?ac?

e tam onductor w
S Jrbe PUL&iok ST
n
41a, ev:?egw ‘&E a rﬁ%ﬂ i a vandd ﬁ\fi{ lgl'” a rl %P a&éﬁud ﬂetﬁ&gar%@ ing GhdefierC
drain uggebiSy. i Cont act tfy fRg B/p8 Cohdetien, aBgrBdient
el ectr 0 strhty UrnC Beftefve BAS cont aGq the region Bi'bslded for bontr@RRANB bodddat
there 'rﬁenp IPWhEﬁq:ebégta gfd of Hod 1sClsett b and &S QH4CR0I4idH -so0 | that Wabh nh§ be op-
accor dafa&ae Wblar foivsr deRULEH, b¥briag baBBT OV el iFRAA dbRAGHIY. 2108 aBove (0B aro
skill igpal Edb, bika oA b6 ind dktflodtBt NOd TrRdvidbd Wil thé) arhed@- 6w tn@aHtingCsisres |
cir- 4150@'3611 ¢b3. QUbStrahEA 08N clobRE 8@ E8rdk T Ve Ofin thb @ridian)since onlg biiet maskiagcberation is
bot wm&Qﬁé oélibetbrOana leolldidi Edatactl BortldEcifleVvi ce réduireig enstettse wigiochadaptad i fawind
for condumglcompihg imaretives esvicso sl aret S iswaker oy cabirg avcditry, itiso bewer alavicssy end they
i N conj fomet i lsolied IegivotibdrResionsady wsower  thudedeine walbromtions plcthesisqlation (ayqr fere-
achi eved ezampleris alavied wsistdr, compisingltesistoro par thetwapra Further d19gratiup iayers can bejprgiedd
neans aghdnnabrebion 5 facand wertactsri bicnBlviser$2 i nt erfietpitadsl lgepositionyifse sigle reactor, while
dent | y QFifEaSd 6B Crigsimipnte devies®Pah FiGafid¥, and Y4 &der SHtmethoess Sengpstecdiffysiop g¢ daging
an al t eheffsa. i these gopkah glevices 3re) MaRRlY R ongs p“ﬁ’ﬂwsd’é?j"c* b reﬂﬂﬁfir g FE‘T’SPEt T“’te 551
power nieRktivepf mmpsrj@aé@mfan deyigejargnger 0 s i QgRpted o famingyl %EV gm'te o,
olg

Lz ?’r::) ?.It Isgt{f’ée% &'ef:g%%:tg‘f%% gﬂ”geéﬂ\ﬁa'cfggge%y Thé"'g%:g?? % \)ggég ristor vansistors,
Vi

eni tt er IS0 Myt ’%’%‘ﬂmg ) ectrod® %Oor fenla‘f eewscama or
fevver w%’uv‘bgfyé 1(% fémedﬁ recp ) straéubé‘frate 10 with el ectrode 60 serves
[

In the a Yone nes I ng operation is as the collector and

col | ect or ¢ ired t seate the regions adapted for
form ng,s&éyo a‘;’fﬁiﬁpﬁo&%l% fﬁg@éﬁﬂé{,{e dew@e@r 51 and 52 is 40 the

cont r ol o Qyfisd- ool 148 MGchR® Wikktalt @‘fz}lﬁa‘?‘a‘ﬂel angl tf1e Afuisa Gorintaniifsédirl QPN jBfttiemiso-
15d.  Deistiace 30 ak wiiebrtions 124 whiedlinfpdctnal | -por fateanemidbndlidie dedied siluttane, dompes-
there- Qkta@XRRY s bbeh pRovidlidiy Stihtddeout, #HeOr CONPI ingi Ng resi stor  bet ween.

Fur t her goplng€ofMayel QuiSs bab@hiRCHRE damefdar med chapnating @ Go@itorictorasbstant @ ot @
51b-c. Device 52 by epitaxial deposition in a single reactor, while of
FIGS. 4B-Cis simlar to device 42 of FIG 4A. As wth prior art met hods,
separate diffusion or doping before, thése control devices are nerely
repre- 45 systens woul d be required. The present invention sentative of
many possi ble control device arrange- is adapted to form ng different
types of bottom rrents EI ectrode 60 prow des eI ectr| cal connectlon

.



5 =7 - EP 0 164 682 Bl1° 8 be renoved by

etchi ng,- as shown in FITG 2C. - . o{%ﬁgﬁl bott om pOI’tI% 14b and wal |

portions Thickness 12b ‘is usually s ed to depth 14a. Wiile wall
portions l1l4a are shown as being 13. The small difference in elevation

bet ween - g4l rsmovi¥® b | didhing, & SRR In .| 2@0” | ONGin R BlidRA fRiol SAB - andi 3ff portions
portion 3¥iaknsd3doi il BREM smaISImpaisy I%AJeptﬁn 251142, WIRYGMR bortidnS O¥a kidKBowHPas being
addi ti onad. 15038} difPAEOR dicRsto® BRAGHAI S T O I QBRI sRBIngWaK pbritbris ki Satso LD used. 5
15b of | ay€porida 1S aldddjiBeht Wby 25 hhusdspped | +lavel, UMby Ukiedly Yddidohdi sP&b. Region

i nt er f er goriakpokiding ol RMEINIAS WiaBie thitkiess 1Yy ers 146b BQdyar 1599 kopledlsilhinashapor Yedlatioh
ext end 't gsualBSWil (gt Middord with JbrheiCdevice pid- Fl G 196 DiaBoth @ogithendb and laydraiaexi@hl tot O
const r uc tessify akkibe sttuekireas Fid. Qshrn bd @ddi N Fl Goiface 30. As i s further

i | 1 ust r atoecbnstruct-tieiicest flich as dilustratadcih FIBS.4A- C.  HoAsdy farther llilistriated tnHd®. 4C, additional U-
pl anar.i zaA-CoHoweserdit durther chlanarizhiinp d<l daspped, axi al shapyd ppitddal ftayyr Tlemayd bke alddoe betwesn

t he sy rutbstrecto® oFIFG. Bis sbtaistiabnedsiighy asc| ilayhti4 aidlaydr a§.Shis inby bedeslrabjecwhofl.5 .
-Thi s mayadséionkbpalishiigl e when, additional poli gdnemg;ple a burled collector structure is needed
for exanpl &GS 445Griljustritecibd #seof e stacluecafur e | 4 preetded WIhGSe camrolcircpiry darmedt in

t he use Blﬁ 2heor Q. o pulld csontro) girculymrasgt i on vivalon 18heliledater df lever 79 has yall por-
for med i Betmeontatdeyjcesin dhe same gerpjeantieptar ont r o tions; which japregr af seface BQgp thay camgst to
Uke | ayefubstite. FIG, 4f shaywsMOS pauwer gdrvice 480t 1o mitediyeaidmay bgiredily madet he sane

seni condfﬁ’ qgrin pedesty §4d. \RﬁY“E?H‘OéﬁJ &‘Pesur face gggsaalettﬂéedewﬂ?'ﬂww gnd °°"t’°'

‘subst rat@ 'Qi‘"h B‘sgPﬁan %S}A (gw ce 1?? g, prh np %P ghw

readi | y I % ] DeVl W%. 1 !
bI ‘{}‘3 icl cpm— d ér te 1"2: n ce2 co ir

2| ectro d r: n H{ﬁ/ l é:;ce ? e nfe\r”aﬂ" opeﬁi‘&ﬁg BZI lé) hgs élave bee %lmlt

e?ﬁ@g 'z%?l, &Erv | N
as the df 1sr]:°ﬁénd ' ShLat .ta{eg%&omfotla
1 Gher Ve AR ot o ) Qaaas o on§ oA0A o SnkD@ 1 operto

tegrated mtﬂs@rwedmpasetsome W\REiof Pl Soircs  CONT IaBdve God Volféebﬁtuc'&faﬂy fauviedo 16 btoce
regi ons E&ct HIRUSEIR régfn-41b, drbin obitch g, St bsUClybls e priditadle0f Or e t hese have
been | i Mdts elbdkodes 41 Base AI3n Bod, BasdlBMbdt 0de 40d. Thik, &l 8 Ghpdrént kY Bere i€ @rdviBed In
oper at i nNgecy @mftdig 200 eldove sVa2Ht &.wil\bb N t he adodrdafce R WY ThveRibA lan iThiRde€ @iarkl
and 42 areeoghiegil iy those[df SGIEIN thel ditid idbvides | Nt e @hda inthod) Gdrt IBEAtEY Bpa:oritach @bl cir-
sent at i veél arid 4204é fretelyCriopredshtative of ety i N | Selity @cd bettom-abetdttCgbwer davitbs @l the
Ci r cui t r gevise puangementsaibick cancheapeat fat @nigil on® 15&me asndcandurpr | veler 0 LdieC @itlr deglation
41 a, sotircgty iratroivecis0 @ith bitipm-contact powsn| ar | y thelpbeteeenis Ghere isl G@Percavhlewsdt am it
drain redgvisa 40.18nd Hataionpagigiaraasmengement is 25 v proved, meane aod Aeatiod s earyingaindepen-
el ect r odistended to 'Pﬁeﬁyﬂgels@@l on 42a, base cont actently the dypingstype, corcentrationcand sradievtat
‘there is ﬂﬁﬁ BE ilystatecan aliornetver arepgs- and e lifele FagieBs Prawided fercopiydf Firciiry, power
accor dan@entvmwict'mege%o%ﬂ a0 Bnusedpip ovesd HRARS and deRiaton &)y °‘E°ﬁd'§%’ 'Eﬁ‘ °F"
skill i nfaprca §°mP&ﬂep 'Pf’é? hod fSF“ZP‘bE‘ ntly 6"

_ ré c t lge e sa Ing steps as
bot g gm ¢ aar%gg t%%e@ﬁ@ 4 ‘Bgls i v. oo e ﬁ;;h ot
for "ot [ ;’i@r.s?'% b’g}? ’f’ &l e, 04225 m“ 32° f’ﬂi}z

in CO“J UB ddQh i wﬁ%@mon %iéoén

. achi eved ofa&alﬁ% MJnG&‘re rc%R s.sﬂ;‘? part 'bSM &l Futth ralﬂgeamﬁu layers can Qé B}{ﬁ‘eq
“neans  anghafki Rgdn 5 anu%ﬁféc&gmb-@&%@ﬁ:g“&' nt enge pft&ualb S4HH A5 (aC8ngle reactor, while
dently tBenERRBRTs sidhiFto SSARSLN Figl 4QRs and gﬁtﬁgﬁoea&mgh seftBate dlitldioA S Bbing
an al t er pédrb,V@liesd! Eonird Qevices Nard MRrdhye HpRAS , 4T @théi’f%d/vofnﬂrbe(i@cm(réd) lThé preent invetition
_power Negdntative oMiiafiypdRsible Sontbl dblich &fandedd 1S S Blp® to Epmingl NfeeMtStypednd bottom-

i sol at i Ome® HideRdde Ba pRovidBsyelddBica Ronrbéddh i Cat e chitdeDpcver MRMET indk&Nhg Ot B Jimited to,
conpri si tegthd bstem dontadt o dowen defresndeni 50/. The MOsaxeesisds, MUSHNRiStoBbipolaO@ansistors,
em tter BOGb4C hlagretes tha tcardiuratidnl pbtaimdl veHeg Ct r 0d @ad twp,riioed, thad onvndrd laydreledaase or

f ewer maepitexial laweps laonB®d addpeBétal 18dbstr ate 10 with el ectrode 60 serves
In the pfendvaleat b, 11d)i indumeshdisectiyrie spsbdte ng operation is as the collector and
coll ectoM0.contact. Control cir- required to create the regi ons adapted for
f or mi ng cul'tt’P*W'@Ecﬁ\h’pr‘?@si‘fﬂ’i‘i}ji hl'f'ﬁ%t‘i“a@ltbeé devi &m&1 and 52 is 40 the

contr ol E?'?ti?ﬁl'v”‘"' W chotom and the formed in isolated region
15d. DevP'c¥ hich i ’%\l | Sorlt | et fof manufactfinga %%1”1"3&09'?9130'

t here- oT‘° 5( pﬁmﬂ]ﬁ 14%?1“'? By corrpr i IEtP‘F@e"F‘"QE‘i“@Pb?G"“’BéYW@n pris-
Further ’B’q‘i ff;g l ”‘r Fmed chanf® i ion 5 néacc%
51b-c. i 2Male d&pdstion In %{Wq"\q Fren Fs“

FI GS. 4B—C Is 5|mlar to deV| ce 42 of FIG 4A. As wth prior art rrethods,

separate diffusion or doping before, theg§e control

-repre- 45 systens would be required. The present”“ﬂl“lﬂmlmug‘lm i ve of
many possi ble control device arrange- s adapted t*o for g1 ng LI ent
types of bottom nents. Electrode 60 provides electri cal connectlon




- doping of layer 14 is substantially the sane on ' provi ding a
sem.conduct or substrate (10) of.a 5 9 EP 0 154 682 Bl

1Q first conductivity @nd a first dEh@li8468%BY type 6. ThdOnethod of claim
" 4 wherein the etch resis- and having first (1la, 11b) and second princi -

L S donduaiay o a b caeapibrand. 20 12 hig\?t PckACE he?ggigkﬁzﬁly a
in the subg"!dr fO(“ b) feﬁ clam"Btﬂttom andtha"é e V\E
goving the depres r?(13) has a first

? eﬁe‘fa fe Ma%mtmwonﬁg

dggt EEE gggp W“ J:g)l&’éfu%f att Vé ng, anRy,
first dlstg: ﬁgz‘% wa{ ?j:D -f epj;g

ros so ) of the
epi t axi al %{% B&ﬂg regl OIi'ir d(%gcdrl@ |5§5M&M¢yers pro-
truding abgg,; p ?bgr L m&aé o AR aar R 1) G
fromthe f r iall Said b awt f ace 8. The
met hOd of g ﬁ&é&ﬁicecormr i sing forp f@rnheehethod thﬂhidwtfﬁrmm compuking for-
sideval | o S on the botiom ahdl Bidevitll T@URS h epi t axiiky a lidute repiadial) layaf (78) bioaifidubih

depr essi on gbpkekkion A3Y; @ BbiRdrivafirst bitatial @9 t axi al |cayductivityCligheitibani thie segorial ayhdarctiv-
than the s@gf @ n&hgOalGédod ceridudiitid) andawi Nng a s ediyGind thecachud condisdtiyitydymd ketween
ity and t h@edoRd; QpsbsiRQs the Gitst, \cordyctivitygpebet ween  skecist (14) oy pexond @)tepi lavets. f i r st ,
conduct i Vi taid &t thicknds§ €148) st thnl#hy fishd second (15) epi layers. and a fi r st
thi ckness (@agiejisdyess than the first 15 dep@h K seBrigpnductor device structure comprising:
9. A semi cdonling toorthecltirsii epitardal ayer & rsecondbnpr i si nck seminorupter kody (19e 11 jof aqfirst con-
epi t axi al lepitasial Iaesﬂ'é)madng a second eandyetiyi conduct dikctiyy dgf ﬁ)‘”“ﬂ ""éSf‘VPS "F‘Y"i’gs?p
con- epi t afty ahd thafiest c w-txatvnm gdsa s&scond condigead;f
first condeod ﬂﬂﬂk‘ﬁs@ Uﬁgt '81'?1 fil e a¥d thea‘f’F'faE‘id st?@ﬁ E‘ft‘?'\ﬁ° (14
a sec- dpRressignif i rst (11 a, 11 b and secono° sau? naugtivily @i E ratm
(15c) suff |"‘iﬂ‘%’ﬁ$ ny pa‘i"°']se%fs‘f‘° ffirst | @ mlc:;%‘a@ﬂi c%% ﬁﬁﬁ'&p # $efmm thg
ottom

i sol ation PQ) H° imle?; :ggasﬁgt@a?ére%gzoi)e flrst surface 11a, 11b) and havm

of a second'BH R Faé? St
first (14) 28 omta&sg cotna& f| rst cg'%él&gt(wg Eggﬁ(kgwgggg,;,gnamrgg

second (15)f°r@ Pla k) b § g above HPRANCHAr
body (10, ST *‘;;t D! *“% gf% S PR Kol sl i
first surf ciflal DOt t OM 2R4h) and the wall portion (14a) have substan-

25 . porchllré?lpﬂ of ﬁula'qgg\;lcﬁme\'e%h é{enpar abd el tinyf e sdme'cBiduéiRityri Ng a top and
bott om contact sem conduc- surface (1ladopddregibn @BXbia twalchndoaivity anad
(14a) tob GgYihm&ndddS: cidd) 1 ifithbi Bonitkiag; €Nt SUDSHhE s conductivity aypa e cdntangwithhand
bot t om por tgrigme(ide £ ofteiching@ depresdion) 8gi on ( 11dsubstaitiaiy dilling tHer (d-shapduiiséiatios tre-
(11 a) t0 ming SURifREsRadial layer (11)Lob}he fidier ei n t hglorbbttheoirstzorface ¢ina,the), Hetosivt
surfaces f Qyirigte QWafofge aubistrateigiopal a third 35 ( 14bihg avanirot deviopariepionsott.i #8 §1:149))
have subst anicknessr{t®enindfdf owirdabiiuctivitdnd devi ce thbreingbeét ween. 30 tially

t he sanme cahalast tontidctivity dypsoberdby grgationa( 15) of & furthdr regiop Gi§did d)i aganiayl tg fyvepas
-The, net hod refv frstasuriace Y1tauttbhend whami ihgi ng a top and betige cpptpc P°‘”t96 Hﬂ’d’@t’?gﬂ"t
typ&™i n corfirstaibptn(184) isders thenthorthivddhieknesss t ep of BBy A “&'“@I%ﬁ?"‘é Ct‘t’)’
‘subst ant i al {11c) fahq e riep ewebqgorgna isendpddes| atq on rE"dVrﬂOh ) drop fHSté ’f“l" 91 1:h)
| ayer (11) demoe K8, §0) pdgnds betwe ngwofirthe first! s src thB‘fsu (';61 r:
recei v- surfugee (‘(12)@&5' thgseqopg s ﬁT?st rat e (10) of° 9' oh z: ﬁegl
devi ce regl ons e(tﬁl '2-31 52) Fess (11c mn( u@"rm |W,ty
and IVIéy Y Bjacent. é% Ys a@@&ﬁ 91{1,) and a
further reg@@r?"g é's;eiﬁ:n fal a(i%&)(gl gt' erve gﬁ , di doﬁéd Adnend, bohf the frs p)
and wher ei yors are I dm cont act Fp\élagﬁcermeﬁb Qbkohd Eiibce
depth (13a) |s ess %an the third thickness g&pa u&% dBpddEraglbn@od, 1508 Ud hne
the sem GONYCGhod Jflﬁdlmalndlhérglﬁ leOfctiigd bot t omssemd é‘cﬁﬂl@ﬂﬂt{( @ps in Bddween, w

(10, 11) trgm theodssd Blovidib fRCEeH JebRtantl 113)  dev pfiipbi4Urenbidl thrsiighiiéspobertdosie
the new fir I%Lsk (12) on u{eq.rm@rfa%smamswv&ace and sion 14} S0) eXtéras bétieenshe firstq4db,

(11la) and t ) Stkinki@EiMed substrate ma- C0Bbb) Gdnd CGiestn€ &10; @Q) Bighlyf Hbgedng-
the isolati gnalre- gl on (14) and having a first giohghl y doped re- 3. The

met hod of claim 2 wherein the substrate gi on (40b, 50b) of the
First comduThd wiethyd tof piain{ BOurtieen cbotnprising r 6 epi taxi al | ayer (14) are highly
45 - adj acentenioling the &b resistafitavask (1BLpror Iblb) anRevandlegiens and t he second (15)
and third (heé)irsefoiming step.  second hi ghly doped region (10, 60) of the first

taxial layers are |ightly doped. 1. Procédé decjpriication J'imeystruchye de dis-
adj acent the second surface and a |ightly doped region (40a, 50a) of the 4.

The nmethod of claim 1l wherein the etching

type in between, wherein step conprises providing an e?ﬁm“‘almuﬂml\ﬂim
principal current flow through the power device mask (12) oh tthe"fifst*
surface (11 a, 11 b) over region (40, 50) extends’ between the first

FrD




1. "Proc':ed6 de fabrication d 'une structure de dis- 6 11

EP O 154 682 Bl . . sitif sem - conducteur isole A
jonction PN, I6déremant dopegis.zo g%n%’%eéfant | es et apeézde: - Fournir
un substrat sem -conducteur (10) 4. Proced6 salon | a revendication 1,

dans | equel dém#%‘?m-péoﬁmcﬁﬁlels&@@q&%dn\/PN6 et d' URgRbfsnt dopes. | | €tape de
gravure conmfpkﬁanlt@sg%@bture un mer type et ayant des prem bre (1l1la,

5 Masque Fefdisdndsibstrat domi-haicsine1)12) SUL  PRcdYE Solorl b riendidatisher @S Iequel
surfaces principm gemiel-conductividTbtel® el f ace ( Listbe db bradire 2smhas BkBurRlrd @un
r6- parees d' Umfr Rypendt eivent les pRAMES (11a, & masque fs9Ent(d la Gravétel (1ZRER N4 pre-

d"un substrat ) epstonds sidatss@FindipaleE EBUX ( 13) EhdRS surfBceSHHaS i Thklau dessus de la ré-
turbe. (10, 11) ppéedsiané prarnidrendistanced et une cl ol sgion [1ad)eduahadéria® t'ap eubdicst poropdsde
“sel on | aquel |-eGra¥@ unScrelr (18)cddhis d@sabstrata r evendiudst i on 4, conprenant |e
creux (13) preﬁem)@résemanpuremm@nqocmson de plus le retrait du masque
resigjant a | alaioledélape quiBecidé salohdaquellar e 7@ 182 Proedulé selen la revendicationads sprapréria)
avant | a prem lerasug(i3perospate fupdpremitgipse-ance et Heniplys denretraitijdu ceasaue wsistent e
cation. (13) ufeedausdide) infrieny adlaumeritieor i au dedravsstiPaavant dmprpreipre $fape de fabri-
s' etendant de figlanceept lgigsanbiagiacefia WA | a revePﬂﬁP’batlon 4, dans | equel
premere (I1a)d P’E ’é@?fbﬁél@ ‘?g‘ﬁ‘r'!‘ﬁé’@“ de - nmasque resistant a la
gravure (12) r te’E’G'F ‘1°e'af ofd & FESCét‘,‘f:' GP‘Q’bH rov P‘B?aéq“ 4, da"s lequel

pl ace pendant B % Faee ot ape de du'ed? #E ?’ r‘Fe%’b" °°"
couche epi - °""°"s1 ?"dc 2 &4 's°"t'§t9<5aﬁl e (14) %‘ﬁfpc?l’ BEEE R trfh ta
condo conduct i gmglrgux ofn%%eg' Sentan:ng 20 7. #0d solon | a
revg,;/dl cation | Sond %Q du t%‘%ugt 0 BBy une K emogéd? ,a%’éV%HJI aﬁnjnA'bC )dans lequ
| " et/ape de ret 're;n%r an f de t out pd;rgﬁmdgrt
epai sseur (13ai|¢érieurea ialp (15) p g})&% &Hae (15) co
Former sur Ia PdrfabY duf ﬁpﬁ‘a é‘ouéh%'e i@a&: , cheQ@ﬁéxi &'én%im@ a&%e@é@us%ﬁ'rﬁﬁ
au- dessus du mssrecdaa@c&@ﬁeom.a%o epl t axi aly@ réslssht Pl Gravurs (12).  JUO
resistant A Ias@{aat\uﬂaeecgrida)con@améadatprd.me%seconde conductivite du pre- 25
mer type de Cmeupé gy cbridudilitéUs @nd S6H - 8. P/BEda6 eélen mabvendidation 1, comprenant
revendi catf on de épassps emsthtisufisan®pPpous 2BUr ( 15C) des piid taStanniaionpduhe csiridme couche
de plus | a formeibs empltlleusn@xcuat ri ene couche noépitsxialec {70 idtunéd equatrid@nex conductivits
epi t axi al e ( ¥OReticr togssled partidsneescpendéret | vi t e - pliteforts que kb Gedoade ¢oaducibdié ot e
des prem ere (14) et secopdesss)foouches épitaxidea S e 0ndelececmid dype \de toendgttivitfentrp leb) pret
secondo (15) cdipedsers @ipidessus declg pren@®e | e secomidret (st ecopdan i Blctoushes dpitarier e
| es pre- depassiipe (4ig) duwebsiies(1@id1)l:at premi ere  les. m bre (14) et
seconde (15) -cBumeresn digppaitheprai- canduoteyc® (11 a) du substrat 11) ;
‘les. - Former SAftees Seglepaup Pt deApssosdiiuct eurd aStusireafe; dspget é%'sﬁ@déff‘e”dém'
dessous (40, 950)dansda réSPP HEFW* @!a‘m‘tgpoéﬁ tif B conduct eur
dans |a rdgi on(‘lﬁg ség?ﬂ 18)36  prenantn gamsypera- gﬁ t‘F)e
surfaces pour

les preniere (% ge sem condudieg,pre
sur{ gces pour L3 'Ha"l?rf'rf:“llf’é'°“de°°“'a'§ d' une préﬁﬁ mgﬁa?ﬂﬁb s segond?ﬁu ac%f

FI
d' un pre- f)i?lﬁ i pal de circulation dg courant p sées

conduct | !.' t o@ﬁ@&(ﬁﬂ ngergifcﬁioqhs mén - Une région d'isolation seml- conductnce
premere (ly FgT stabd d§%?a95}qﬁ| %,gces 40 en formeCBPAFEEH; ddn éc‘aﬁc@ 6
solon lar Qy@aﬁﬁncaaﬂeoram&emec QBRSO Rpikiale - obiAGetliR It U Unthebh@ kﬁ% So-
-sem - condygylsuiCig prbfhidhd bifface? 64) du lsutRr@Pe de gravels Wna pleRidte cnductivité, pénétrant
on forma deidy d'lﬁ&‘ghs@'mé' BiRisBAF QNEPe MBI kN d' UNe dirsQb SR Bonf-QdRdaBtour (10, 11)
epi t axi al e troisidme conductivité 6108 peinfel hbe.deet d' UN secasgsdistiy pemizAPRiRace ((1h) 11y 6t
| a prem br eofditivad; e fhébn) 2 @rses uls hduddle S Prégentadt e SiAii@Id® dessous (14b)
conduct i vi tpeemigre Beriaca (1la, (11K)) sttlaneniequer 81 si ene dpai pmqusmént parplidleta Ie premidre subb
dans le corqwniérerprofondqmndue)t eatl infdrig@e 214) t r ol si enefacofidactib)atiuge pértidde cloison
preni er typuwisime épaisseur (11c) et edesp i lef dis-pr emrei r e sulialgeliaftid partieldelsiessops (14b) 2
conduct i vi tresitifchemi genducteur de dessusaide desavel | e la premidre sufigce dantidbl densde-
partle de cReus@eS0)siéleny eprecanavellegmméace (1 a, 1 fudh)la partie g rdessory) (Hp) phla
prati quenerf® s‘;‘)’ﬁ?"a‘[ﬂaéf"éa @"P’!Qeﬁ‘l"@Fﬁ bre sur- preni er 8 &8 ﬂﬂﬁi@dﬂ“a( ont prafiayegent

-|nfdr|eurea ace (11 a, 11 b) et uné qopu 10|son ,
troislend %ﬁé%ﬁﬁ“ ttier a‘é‘f‘ %Ha“ééﬁqu‘ﬂo P dis- - gion do °&ﬁ'iat“’“’l a
partie de rorhidy (‘fg 9 PPy - conduct eﬁ?"d ‘"ﬁe%d’é‘

la preni er ﬁ x g‘% getl' ?'F§°'1d - sous (40, © tee‘il“e 8‘ ercet r%{“p"s'

“nouvel | e pr% creisme {11y coucttr ?pt?’gaeﬁzf?'l ie de dessou?1 (pies%ex cpe Q’ Ace
(11 a) et la seconde surface. partie de clolson (14a) ont -
pratiquenent la mne conductivitd; 3. Prdcddd soI on llﬂmﬁ“ﬂwmﬂ“ mué |
dans | oquel 66 - Une rdgi on dopee (15) d' une t r at
(10) et la prem bre couche piftaxia- conduct ivité et dl pr emi er

type de



| e {14). sont fortenent dopes et |es secondo conductivitd en
contact. avec et renplis- (15) et tr.oi SI ene (11) couches dpltaX| al es sont
sant presque conpl bter8nt | a rdgi offP/Q 164 683 B1 4EP 0 154 682 1
14 d'lsolation en forme de U vers |a prenie- auf der ersten

Epi t axi al schi ;ht1a uselt)‘lflnglee? ;va IC)réel,rmésurface (13 593;3,9,} E;&%Hﬁfcﬁiﬁﬁ%&ﬁ onl e
EGHAR

zwelten Epita h o) o SN Zwei tg ite
ﬁ&e (41|Jnd den e
el-

g(inmgg;jo. (41, réglons de dis Gt & ' ke| yp
(15c), die auil'ﬁglré i hﬂ!ﬁeﬁerﬂdlrgn(ﬂﬁyﬂ%)eneﬁt ai r@heﬁ ; unk ]tﬂa) Vertie'iung wemgsteﬁ'shﬁﬂd
ist, umdie Vgpdihé gyggviy\@duégg,{ ggpgis&,gmdestl neegfeser vir de region de

di sp05|t|f de plisdahc@Nio, 66 aRUMEARGRs-( 40, 50) a contacts de des- sus et de
dessous s’ et e@@b?ahe edsb18 \&@iohdahied travers IeENT T € NeEntoR kileT Tbilecioflrttor (181 @ zvdid)
und zwei - COr Rerps 8éhhi= cohRiABUE 110UT1) dddlis 11) depusns(15) Epitaxialschichten,(dledliber die erste
Epi t\,XI al schi ghgreizreGuitacklpas, 1alb)qusaustae 118 pr edblifiizhs (nd)alee Sgidbtats (10,11)yprste-
Jusqu' k | a t Gecohdesufibceh espardd d@la régi Subst r athen; (kD, 11) vorste- seconde
surface et separdispositie deacommgndon(is) par la hen; und de dispositif de conmando
(15) par | a r cégionrdishistion €8) @ présdrient ate pr esent Angbildenesiner oberenAundbyinferRariostakter
-oberen und untpesniime Iiyivh cfatemepir dnpBd (48b.r egl on  balbleiteryprrichiinp ¢48.50)40 dem benachbar-
hal bl ei t er vor rsDis}idu wregnief 4D 86 Fondustidéas-herachbarten Bbsptoeraictp (1ddiven deryspien {#la)
conducti vite dagents 2jisspremidte sxise {Yat bl ei ch (1124 )lek/eitencPbegiiichecsyr Erpqugpng ei-

jacente a | a 5t ewf #acends uégondertementcdopde] ) nes, HaugisiromtlygwegesderyYepripting fia-

zur Erzeugung (K 60)siu prpier dvpe SIf GeNdEeiYidon” f or t e PR Hopde nes

Haupt st r onf | uBHIBYPEYE % & seGendp iSwee, §h Ufa- 10 0 du rem er t de  enthal

condlctivite ;ég:’é‘ d;%@i% Pfgélzue E’ Pe Ia s e F{; '58% tgr e
r~gion dispos ‘ l Bh giner dritte Ee ich TQ)% P

1, wel ter i gﬁﬁf‘% iottsG éé% <40 6’% e,,%z et ﬁ“&

la cir- r%;e:fgdlsglw tre( e b Qi! t %l unél éi%ﬁ'g

pri nci paI e de SQH5S Q ‘}%\"? &ht do- € St en , Jfgabbg,qgchgw §§{b§1t S

(10) mt regl sH ' sp&SI de pui ssance (4G, e@gﬂgen, und%ﬂé?rdie vith trRR (Bagke

(111c) und el %Er dritten Leit- setend entre | g6k B Qritte’Oibke @1HP)st Bid die 26

fahi gkeit und des ersten LeitFahi gkeitstyps, wosard iee HibIsited)ricktar@i (G0D)

f or t emeninsgfiche dadur ch ei ne neue #r st e sfohesisthon hder (Wodsh, érithy Operéirhe
zu erzeugen, und wobei die erste Tiefe (13a) (ela) ungaer zwbiten Dbarfidbhe brsiescki cke
(11llc) st veresireizém Gbelibn e RNIbbergengsial bl ei t er vorri cht ung (40, 50) Anspi Uche
30 S isolertanHallétervordentungsstnektur, entbglen  Cbe8.f |\wdaheen(nach AnpprughcR, deidem\des Subn
~Oberflachetedstreckt. 1. Verfahren zum Her st elskrain(1@)i yndrdisPhrstebEnitepdalaghicht (14)
i'sollerten Hal bl eitervorrichtungsstruktws, entheell dotied singeynfiadie @neitend1P) und

Anspr uch 2 Hetswllencaines dHalbleBusybstiats(¢0) einer dritten (11) Epitaxialschichten leicht dotiert -

st rat (10) etwted Leiifhigkeibund ofe eraten beltiblei cht  ( 14)%ind5 hoch dot | ert si nd
d\tgi e zwépltstyps ndsyit eiplen (A 1dblamnd @veite nes Hal bl e tersubst rat S

drit¥en (1I'F“H§|§F'T°axp'al‘§‘bt?l“e¢1t°@ﬁ“ | dhstepd  dot i & t Vedphe Gt"e &

si nes ersté?Peﬂ‘E'PdPT%ﬂtfP’@ts'"' si nd keltstyﬁs ung@;:ke 1)a T" '"fi ﬂ

zweiten Hauptflich m e ten Abst h
Anspr uch I%‘I%z eﬁ'“‘:ﬁlg’n gre(;\kb al§get rennt %};‘: dsem ere %T]E"%&tﬂ'%ﬁ
At zschritt ({? Y F eS| sten- ten e (12) auf der

6.8

?rli;eglg))er 2;{;] 2,’;] %%% ung45( 13) Vet nach! Radphih 4, weiterhin enthal-

phnt b Ve’r't@ﬂﬁ torten (i dak)EntibrhenCiidn GtfosBRAET Mddke

ei ner Sel te al s. 2 vwﬁ'ers@nﬁuééﬂaﬂn é%f‘.ﬂilﬁg (13)
ei ne erste;@&?ssaéggr Qa;vonqb@erﬁ{é(fé{fger al s dn(gr) erste Ab- b

Ver f ahren Sdhe drstrétidl t €r hi n ent hal 6. SYenaflen riath A.hahas«sea cbnard&(zitﬂﬂﬁrt
der Vertiefung tend das Entfernen ger atsisie Miske (12 wheidewdniy3Pnsedones
Berei ches (ald 66m B&dan WAdg astShén@EAd der Ver- (12) ersn chashildungdsehmittes an ihrem Platz
Ausbi | dungssfahy [18) Ausbildbis binattkomidraba edston der sSi chbletin der ersten (ila) zur

zwei't en Obedpltdxiistiichefi$itairecivejton Leitfshigkeit 6. Verfahren nach Anspruch 4,
bei dem di andtdnes-zw8fn, zum esios teslgegengvhske ( 72) Vensliverenadh viespiugh Bctel defe dor R
dem Boden setted dsitiigkditetypsound riteqinet/ersten 56 femungstcliitt dassBitbmer gies e deres
an i hrem Micke A14ckfdiengeripded )alsAdie lststedBefe ehner  k o?fster (#ring 2wqitam (16) Epitaxialschichten
bl ei bt . Epit3kistl schi cht (14) einer zweiten LefnfpgtiligyRher e fimpsistopta Maske (12)

zwei ten, zum ersten entgogenge- 7. Ver f WP nach—Anspruch—6,bei——
dem der Ent- setzten Leitflihigkeitstyps und mt elner e
femungsschritt das Entfernen aller Tell egder : “ ﬁ"ll" ”lll'l”“l



.Dicke (14c), die geringer als die erste Tiefe ersten (14) und zweiten
(15). Epi.taxi al schi cht en (13a) Ist; )

unfa3t, die Uber die At?resistente ﬁﬁs%s %)B\/orstehen g 1% 15
EP015468281 16 8 Verfahren nach Anspruch 1,

weiterhi g evdriambs ngcﬁrmsﬁ@,ﬁ AyaRitlifieiinapi ner vierten Epitaxial- schi cht (70)
el ner viertighy ided talsonddak athdr, visHsR max.aher als die zweite Leitfihigkeit und
vom zwei - tsehicttqr0) feinbxi @dtloh teRftibigksit, Sdie h&W schen den ersten 5 (14) und

zwel t en ( 159er ERidiscenieitd oittahigialt @id vdth zweil bl ei t er vorri cht ungsst r ukt ur,

enhal t end: ieh neitfdhiglssitétyre ist, ewlschiopatkon ebBn11)s ei ner ersten Leit- 10 fbh| gkei t
und ei nes efi $tuad zvsttort (18)Eptixieisdhichipps, - der gogenl berliegende erste (11 a, 11
b) und zweite Oberflichen aufweist; elnen U f6rmgen

H al bl ei Qer hatakitetvarichbegseiutor, enrmfen(i:14) ei ner zweiten Ueiffahigkeit und eines
zwei - -ten, zum ersten entgegengesetzten Leitfihig- keltsetyps, der in den
Hal bl ei t er kedrepdelbleitedkdipby (10,01 elderrerstandibn @ber f | ache (11a, 11b) ei ndringt und
el nen Boderfﬁ'éﬁ'ie't(“!!Gftf?"eﬁatstend@ﬂfﬁ'ﬁwwg'%ntI i- 20 chen parallel zu der ersten
Ober f | ache ‘(911519991‘3? lepende | gite d1'ad ) WeAdabschnitt (14a) hat, der den

Bodent ei | (2eitp Obgriichenaufwsist en Cber f| ache (11 a, 11 b) verbindet, wobel der
Bodent ei | (14b) und der ndabschnl tt (| 4a) 25 i mwesentl i chen die ’
gl ei che d e %af‘ 'L%’EF{Q '3' %sﬁlaﬂ%fs%@f? dot9 erten Bereich (15) einer dritten
Leit- fahi g °ﬂ‘ P§ h| gkeitstyp in 30 Berohrung nit dem

U- f or ni gen ‘???1':? :Fle:' d.%er' [£sen I muvesentlichen bis zur er- sten

Qoer fl ache

(41,42, 51, ;ﬁ‘ ﬁf‘ 35
aa be

er- vorrichtungsbereiche
el ne vvelt F:%h daZl ei ngeri cht et ist al s oberer und
unt erer t15 , h,ﬁ,tg,qgaswg{dggs fifgmberei ch (40,50) zu dienen, der sich
durch den uﬂ{ Euepldg,eralgggn{g,@r(14§,)lgmjd1e} arsteftfO von der ersten Cber f | ache (11 a,1 1
b) zur zvvelObekg&e%ﬂéiib@mﬂ,.r@&swosakaerund von dem St euer -
vor ri cht ungsdaesni @) (uh® derdwariabsdmitt {184)) akd ons- bereich (14) getrennt ist
und ei nen amsSkeentiithendlegieihd amvitiiagket i (40b, 50b) vom ersten 45
Lei ffihl gketehst yp benachbart der ersten Ober- flache (11a,11b) und einen
zwei ten hochdotier- ten Bereich (10,60) vomersten Leitfl higkeits- typ
benachbart effen dpticeteri Berei@b @ 5)f direhdrittendeiei nen | el cht doti erten Bereich
(40a, 50a) \ighigkeit usQ vemerston rielt@iigleitshipgkei t&t yp dazw schen aufwei st, wobel
ei n Haupt stBedihfung | mit] dere H-@emigen dpalationses- vorri cht ungsberei ch (40, 50) sich
zwW schen depicheprd dipsep Am v hep if 2481t en (10, 60) hochdo- tierten Bereichen

erstreckt . sten Oberfliche (11a,11b) figjigncy um Steuer- *adwD 1 i3 11300
11 st vorrichtungsbereiche (41,42,51,52) darin aufzu- _
nehmen; und 35

elnen weiteren Bereich (10d,11d), der dazu
o singerichtet ist, als obersr und unterer Kontakt-
o/ leistungsvorrichtungsbereich {40,50) zu dienen,
: der sich durch den Halbleiterkdrper (10,11) 40
von der ersten Oberfldche (T1a,11b) zur zwei-
ten Oberfléche erstreckt und von dem Steuer-
vorrichtungsbereich (15) durch den isolations-
bereich (14) gefrennt ist und einen ersten
hochdotierten Bereich (40b,50b) vom ersten 45
Leitfdhigkeitstyp benachbart der ersten Ober-
fidche (11a,11b) und einen zweiten hochdotier-
ten Bereich (10,60) vom ersten Leitfihigkeits-
typ benachbart der zweiten Oberfliche und
einen leichtdotierton Bereich (40a,50a) vom 50
zweiten Leitféhigkeitstyp dazwischen aufweist,
wobel ein HauptstromfiuB durch den Leistungs-
vorrichtungsbereich (40,50) sich zwischen den
ersten (40b,50b) und zweiten (10,60) hochdo-
tierten Bereichen erstreckt. 55

—_—
—_—_—

N



