PATENT SPECI FI CATI ON (11) 1388486 (21) Application No. 15022/ 72 (22)
F| | ed 3O March 1972 (31) Conventlon Appl | catlon No 7104496 (32) Filed 3

26 I\/arch 1975 (51) [err] H01L29/ 0021/ 00 (52) Index at accept anoe H1K 217

228 225 22Y 271 273 277 287 306 312 358 - © 413 41Y 422 42X
52Q°52X 54Y 555 556 55Y 566 574 578°579-581 583 596 611 618 619 61Y 636 637

“63Y 64X 650 (54) SEM CONDUCTOR DEVI CE MANUFACTURE / (71X.We P ks .

B -

"to sem conduct or 57t¥7a5& BYS WBS96 16l 618 ¢18)614[636leposi t i order devi ces

§

1

__| t ignt sibenpert oapRDe 018 Particu- seni conduct o

LELECTRONIC-AND near its edge. This has a favourable influence ASSOCI ATED

poacus House PAIENT, SPECIFICATION .75 & | 1§§§ 256 )

sem ndygtA%h Kok NS, 156228021 U 183) 1KRdTEMcs B2 her eby dggl al VI ce in an

'“t e@a ﬁ?(:@ﬂvt:xﬁfdﬁhpph&ah&lﬁ& fiokdoRy (35 Fled 3 B 1I1W<mnt1@ 52 \% h we pray
atqa (ﬁamﬁ,&g{ldsrm)often a high-ohm c sem conducto A

to u @ﬂ Qﬁt@?ﬁeﬁﬁ&tmﬁ:‘:ﬂhﬁﬁe&%ﬁu@ﬁlﬁstype conduct i fi

t
ep' tﬁ-if Ty, 1T 5% 0881%8dss vt ¥RS7ABHF 287 306 312 58

|t ¥ed & ade %descrrbedrn and by the foll o 5 e U=
e et o
dopi Rg material nay A% 9reyx ded S0 SINE5S BYE- 557556 10

and net hods of neffféaEt%&KiHG a seni- to formthe seniconductor body a

so-cal l ed conduotﬁ ?’Q\X DUCTOR DEVFCE MANUFi}(CTURE bdried col I ector | ayer .
By | ocal oxidatio e epl taxial [ayer nown sem conduct or device

conpri segi) twg PHISIPS ERECTRONIOANDN S¢hrditsi etigh. Whik Bisi afhvoludblé nfienceb0 a

sen corAR$OCHYTED IdMITEastondhﬁeeleCfmmeruamﬂthe W of the p- and
of Lhe sns e boer A aaten ol AT S QMR cpnduct vity
types ng: Y i‘ ofldiCs B Sea&b,sartao:have a first

emtterp ﬂ‘a Q:etgfaaiadstosﬁspﬁnd tﬁdﬁetnddenuﬁsuﬂeoswypeloyndoaimtuom iwhichya' t ype and are
separ atbedvhb;y itgis tof tyrpexietmpry togbef Harticy-o rpethicongreo Ctt"m’ i%d regi on which

has a dEldistFribdie and px e n°‘BEﬁ Btiten g@%ﬁg ﬁ%" ﬁ%)fat%er n. 65
type; opp stletoth fII’St ctorA OB
experl e ey - Yh of nuﬁc g mrfbmrﬂaalsem@ndmtbomalseaﬁtd over a
duri ng comRactbrodedied. | on of the | nset X LS; tpr ckness in the
sem condaClingwn s@xoiiciod devit &iﬂﬁxsesp at? c%'fus Lﬁ% nﬁ@ﬂ&l S adLiodss from a
maj or_ s sdmicoedudbr bedydhdyigyat eeginisélt B¢ pSindCof ahe he n-type
condhsc-‘“]11 @eg‘gwsﬁ;}omf‘ o’gsf";%e‘?g aB ?‘_J oqonduf:twsmt!be,bmr;cly tﬂlc \paseyand thet he epi t axi al
| ayer i 'the gransisiae ofe flgysn . slightl
y cond %t swn €S ggxg%y 9 y
absor besid ffien Bﬁramadmoxdmdﬁmafyd on Vet &’ m’;‘ahgﬂ of gshe body
adj oj n<typej eppesitetp ﬁlorﬁese@'PFanmeneOfsubat hawt ®eeanoﬂnd’&3 itnerddlly dthamj or surf ace
and aﬁ%&@ dt & 5&: %‘ﬁ@_ﬁm tdrm tharforperionod Al ipscuipsiertoled and t he
whol e a Tmtalo® burfi ﬁhﬁﬁ &f%%ége%‘ﬂ ur between
circui twhaleepen efastpomoxpaf tsanb elgotn ebi@Alial Tayer ofteH'EgﬂﬂyS fon adj acent

boun ltqu edhgmlatabsfhad lirgo adjfonmeéd xidy aglai d t hird

regi %dﬁg@% S“ﬁgm l(g’;é fﬁ‘;ﬁar'@ b fp ‘”“15 Fur t her nor e,

a CoONCand whdlé 6fsald(firdt AR D | rEbeh yndsﬁhgf " &l on, al ong

mat eri adt léastoarnpart o€ s@ |secand adgxoha Bdn Ldep@.iong tegaraer [ 15her y in

sai d phdfH t 1 &P i h h"ég“?“nslatthé ayserpamm adver sel y port ion of the

body oL ﬁ O%I:riﬁ =Tl %,@g;ﬁgl ef"?%?s @P°P °1?‘ med to adjoin

80 whi ahe lw!iole of ni b&lpﬁa-szomdm&(b&dﬂelt | aﬁlﬁrg ;ae,,glgayal ong its

whol e mm"p quh‘ g‘?ﬂ edffedt I“aniﬂuseHhﬁse dhl‘for&d fogipin  80at | east
orcon

an. eglg :égfid’&%th al;)*‘tasltlaw ipastefne glon, Ph%i deq rst region.
strongly 1t by i€ fidt i VI ty::;ton °gg§n§§f ‘FLd fdlict or device
el bafe

“in whi chgldi& semRbHat@dr d@ﬁéeth;hlcﬁhﬁ'e b nent | s a transr stor is

descrr bxxcluit elethént delci frinsistor - & dmat &f hcﬂlntﬁm,V\Jdpihb nﬁaietislewhﬁls ciuse O8% British

Pat e in@ur EﬂtEQS’aWANO aaes, sandt ‘P‘E l‘ﬁn sem conduct or
40 | i%‘f tb%?é % ateﬁ;‘ I uﬁ%‘ten absor bed
t0 a CRndutitplype sk GJnHVQEU‘ VAN thegsa@rbeatmet a€xtent by the

i nset - psatombrrmonaﬁ theﬁesudnﬂuouﬁtycwpﬁduntstbuunda Wi &em\pa as a ba¥e and the

whi ¢ tPH eﬂat ub dtYPhe first
'condggct'vig ?itrgzée %ﬁﬁgf;% (gﬂ:fto Werving as a

col | ect r %fubstantrally Iat an u sequent an em.tter of the
n-type aterally bounded by t he pattern while |s diffused in the

" bounded pm—"‘ctqﬁrto adj oin avoi ding strong curvature of the junction the

i nset pattern, the:edge region of the base [Price 33p] o
. Price 75P 2 : 1, 388, 486
2 .



Is often overdoped as a result of which pattern can be prevented and a
so-called 65 shortcircuit occurs between the emtter and channel stopper
be for n:gd tb££nl!_nr\fgr Such_-a shortcircuit F‘F—)Q”y_ occurs Therefaore
the sem conductor device in certain processes to.obtain the inset pattern
according to the invention preferably. is an 5 as will be described in - ..
detail bel ow integrated circuist, in which-the sem conduc- The b
descri bed probl ens of channelling and t or body conpri‘ses a,substrate and
an epit- 70 ghortcircuit nmay also occur,;k@lgeexanple, axi al layer, sai d,
second regi omof—the—first—wher—the—starti-re—Aat-ertal—-s—a—p-type—epit-— -
conductivity typs omnmpbveshﬁedaasburiemﬁ biayshich @atteft] cinayelprédénted Rt ¥ PR-called 65
substrate. Channﬁmf‘ 11};@ r{;ﬁﬂéﬂ; qfapﬂonhae#ellsmed fongedmaterl al 10

and shortcircuit g : } ;%@F“d S?}%e levige: -
smal | er than t:heast\hnibe aes JbBEin Bﬁ&v& a‘!i? Qﬁé‘athéwnvm o ajnéfnon -
of the doping mat emeal:scﬁleagfoblemJ&chMﬂ&hﬂ eaga Oﬂﬂbﬂﬁbmhﬁﬂatshﬁtr%'aﬂﬁ Dypit- 70

posi tive mini ngshoheirei raty  denderet, i for tegtaﬂp}epea&'gg l@sﬁe selﬁaac ad rigiont dethefitle or

at the sem condu?“’l%‘?,‘)ﬁithe SB{E’P&@& ‘ela Pﬂm{iﬁt gm ‘éﬁ’l i'g’g;-‘il S-4 ]

promoted | tioWeld sagciidhy iy |
I nstead of forci gt hh@edﬁmﬂgcmseei bl cetmemmibdlqhghd do;ﬁdgematéﬁﬂ%ﬂ&éx@nﬁ
firsta @ndichivityg tphido plae t ern

the zone into thmems@wmmm%roxm he p ttvyp - qﬂﬁg
and the said r 69 tthe feguc ‘jw %é ﬂﬁrxﬁ"Me% cosagun or
32 t3Shd §nventibd!

partly coincids. maﬁnﬁgﬁoﬁeﬁe& iﬁg‘iiﬁﬁn yaé
I nportant form the dengiadal ddyer) the p-ty@e Qlbping 4 joining the Patfem and the Sald reglons 80
t he dopi ng mater '% lteé;tvs cpusiderhble heem;eﬁﬁgl'one According to a
first aspect of f enitaril layer, Hdl?ﬁ?’\’ﬂet? ¥ yaeds éfﬂﬁétaﬁ g@‘g‘ﬁb‘ﬁg’ohd

smal | er than phe cencent n of %dumw@n@pd)m Eddpidiry FhOMs ded
a seni conduct or {nl%é’ aﬁ:@ as c{ rese i Wﬁﬂtm fhprzgqxamumncondaewanoaeof 85 :

e

LD'(

7

conprising a. sendmmbmpnsing rhlimtor bodyJdel- v T on

t gﬂ"ﬂmﬂ '
of the first inglage fehore ¢ ﬂm@umth et bﬁe hza;{ﬂlﬁ e LA Q§°
type, and the2§aﬁ:§m§s| ﬁ‘,%f idaﬁt e giea;meveo pWﬂloti‘ns f:dripli&y tﬁecond
| east over ‘a parire Gépataie Hyes iaiac r],'istﬁist erny t'é)ﬂilsa nﬂfaﬁhosﬁ 90 '
conductivity itsa p@pndptmdgctmudgypn n@osnheolthzse Bﬁs'm ng
zone, short- 90.&1r t@ePeas grer ac]jn?tﬁlﬂ’r e@mﬁeo She &hEerU vveen
the two regioss @k ﬁod S ﬁﬁ@nﬁm@mﬂe&l tnyplt, oppasufate ,
conductivity type sﬂahody,eth@wlﬁileep%hﬁdg B Gorfie ‘?g%ﬁ)s ool G ‘lg?{tf @rwn 95

iby fagrof tif

i nsul ati ng mat er ¥ zpid fhedy ol LGBy | e Of t “at
| east over a par e;)f’a i surlf’q"ﬂ? |%I<;iﬂxsioﬁrp1lfesmdsmaceg1&0 o&cevahatada -
al i gnment 30 35 heca&e: e ¥ dwqrfth*teattsllnefé‘hwsehtmpawe to.

the region of thblrd;ermd sodrat lea95aqfaxts&| Elucb m?ﬁgﬁi& nge Pr 6}00
iy 4 ﬁﬁ'ngg ety

portion " ductivi¥ “‘i qbeingr
bounded by part % s:ﬁj % a‘éﬁ‘ff a tsb risaszked coxfdec&or deﬂ&:Et
pattern, -whi céo bgaufwl&ﬁmp Mglt&r\w 11154"- ?! Mf?rﬂler P(b' jtage) iscan

even be partly Ila|9ddobpemdedfpe iof elxenbod mﬂn @ TT,?FI@ 05
t he whol e of sai égﬁ beipgy seogy eh ﬂilee@ﬂvlv zeﬂmi tBaJsQﬁe ik < 100

third regi ons angg Y-t ﬁédnz rst e |mt§Lmtaelfssiomnmt the chdicegmment

step for pro-45ederdt adjegy 08 bodn pdrﬁbﬁﬁﬁ dpat regionsy pf sﬁﬁﬁtd”#'r {
region, as a regemicondycto dehb%egmﬂsdmlmyldedal v&w? sewe % éfﬂ a

space is saved dg@gﬁ ﬁ?:gaa ens CB‘EK?'F e t]siﬁrfegﬂi oﬂ ths sa:eﬁd ﬂii’cﬁw@

said part of salcdnd o Qage I S secondt

regi on al ong i%emdAwlﬂenaﬁe hﬁﬁmﬁmrcb:&bﬁfaﬁon i ﬁ &@ 5 A
bet ween the (?‘?%m%a!aﬁn%é gpbﬁrﬁrstcmn o?’rm chh gadfdi %eeﬂ@rggndgaf tRe o

circuit el enment o ; O sald 1tmmnngV&et}'aqf atap ddjbin aha tobj @rm

appr oxi mat el y t heing aulfRiehd kP Prevent, ury fep*rét fro 1“*' $aid -~
first region,3pef ﬂitsszonmwumye%gvnt thes %%‘csé a%%g %ﬁﬁe 0 :
pattern, at Ieaﬂe za'ee’ wglcaﬁeﬂecuvmbeme@fegxpm cBﬂM&tsr&gh Qa.sau

45 where it adj ol 8rt|on N Malerfsniéutﬁmvbetopt e may serve as‘

the emtter and %@ﬁ in tha $YR  as

t he coll ect0r600f:glhﬁhuuaermé§ainercond & g te:gig @mﬂmuﬁﬁﬁfgﬁgﬁ neror
concentration tirhmy adje zomz)hvdrdmgmge&:amdx-cortduﬁdthevfdrm, dd}é&ﬁ:phi-uod@wuﬁkgd )

mat eri‘al char acf%’td"é‘ﬂ:b} 581“ o patteen bays @, comopml wegton vi ty
type, said concgg};wmmtpom aye” s;naeg Ea n‘%?é}‘ful't&‘? 1. he. dor 98t 50

smal | er than the maxi mum oncent atlo pattern over o % :

peri phery and said 115 the dopi ng materl al determ ni ng the f| rst con-

third region which is.of the second conduc- ductivity type in said second

regi on of the t|V|ty type may adjoin. the major surface in first

conductivity type, sai d concentratlon two pI aces ‘separ at ed from each

o . o,




for exanple, an epitaxial layer and channelling wth a high

concentration of a doping between bounded portions separated by the
nntpri;\l,;uig which.circuit elenents in these 2

1, 388, 486 3 adj acent bounded portions

, canitbe conduc- semiconductor at apertures in an oxidation tively .
conffected. In order to obtaim certain resistant masking |ayer provided on
“t he maj or circuits, the common region in one bounded. surface of the body,

in V\/ngch rrethod the portron rray f%s‘ﬁ?sas the emtter and in the ;5
pertion as

the coI |aq5‘déﬂl’boundmrﬂortloﬁs \c&r 64 cﬁkdﬁct-ngeﬂil&inﬂﬁctoa|at Gp@tuie it lan Séxidation/0 | f sai d

.-

L]

first raigipronpéctethin prdersto thandgnnamvrrc tmmawawemw@mﬁzwvr ty type in
the senicrey g&‘ ong Eﬁ N body is

of £ 56(5“?@3;1 Qhidled m@md%d&ﬁ&ﬁp ¢ lor & rﬁfﬁéﬁ’a efrretthelc! s9ener -
adj oi ni ngftséidaﬁﬁafegx&t of ﬁadrshamu&gw@ cwl&e&&ondibdnyu r@pkah\m-dseﬁ:n t he maj or
surf ace t!fper ﬂ:r, pghout t ritat  povip enfls d spridngiornipadip rig diifuwhrtelﬁormsa ¥6renection to

fhe-r egi igﬁé ener-g ‘P‘€$ ‘tﬂﬁ:ﬁ)‘%d’éﬁ centration of
75 tipe tnalu'ieﬁ/ RPine gt tseoge&am éﬁé.oggg e %@ et eri al

det erm mwiqgtypdﬁﬁ ¢ cmeenmna ofithé é:rptngl tliehdl)pmgmnaﬂ;ﬂtt&mﬁiln tﬂmeﬁmemend conduc-
duct i vi tmatep t}?.e)féléﬁ HC‘ M’e Wﬂet?ldt he adj oi ni ng
zone i s%‘&' ﬁ%ﬂt g °"§lr‘sr “\Zg)gy@gpym gﬁ‘%&et he naxi mum
concent fmatehifNd epnragcon tlyC|s aae@ the ar&e/eﬂat of el @gi Ons of
the 15 nypteinisid ﬁlmt ecgm rof ribe -tfikse ctm—r gbnemndmmnmchgn b@mmonsmfduct Ivity

type at dt"n?tya'iy 1011‘81541 ‘Z‘Eﬁ of the first con-
cone & @i R b i O ok o O

. adj 0i20i mgit ppe. pattern the first co my )lu thymidendfci@visded at t he
. maj or surAaom adnoinhgahe pattéll‘henavrrbsluserl eﬁter fthtrsmsldgelaysreldmdr contact for

<

ca part ,gi; FhisSd ei-‘fo&fﬁdé?l oﬂﬁn

[

)

Lhe 1 eolBa SECHT: A o T wgwﬁag*zghar acteri stic
Zon

of 20t 'sﬁﬂ‘t}r Rfich an epxtaxxal Iayer is pro- in the ad1o:mn nductivity in
t he 52§mv1aancitoﬁtthnt pufpbseA thzcnaﬂlc ydtdrnlmgnill‘tﬁar istierof thebsecdnd cbtﬁle 9Pody, after

whi ch trlredy y | é@? r ajothen t| ng sem conduct or body of the
for o fo r,hag) ggou{:? ﬁﬁ% type, for
eeka’ﬁx%ﬁts

exarrpl e uaougnat le Jxmenne strate on
whi crﬁoame?gret patteml mlthq/aemxcmsluqmsrobody,r atking layelj onsibsnyr 2emelelvliong ai d dopi ng

25 vi dehicliee tn s f??glvcl oy double fageri of | sileamapiiet er i sti ¢ of
the i{q,:lolli 3 in thG secc %flg %& on,

Ry HERE  tivity
type. paadvien ypk o e ¥t6F 8] Qboics USH 6 Gcofidakiration b theNdgpingEt hod t he

i nset35padwxenmz<mgrwbxdsisssxtumdfxmdnﬂehleratmateaasn thl dmglga:amuh@ﬂlsmbte b9 i phery

f
o o e R R f:g&afrgrm@r’g@w € i ckness by
iSteBRiconieh.  he i nset
patternof thetBogdy.sem conduct or ody, dopibp neefisliif i, vatiets exanpl e, of

Si i cA8n . Assordipg ol qungasp oftteer py rtembtslmntswf eysegngé eVl‘F‘F ori¥e or of a
doubl e mymm;ﬁé‘h ?g“f’% égﬁ‘“g‘ﬁﬁ"ﬁﬁf Vs EVamit Boncentration
and si | pEddg Dbchit ody-ha A0BdeNS LoD fresBicRIO 6 I aiﬂtsehral causing the

second owrsircuipelénabatt withnat la#tslueermsm algadon@s tqzlolftsﬁmgxe@drmmnt rore tpee-duct i vi ty

53

t ype ‘At of which fistipnd jgeco éh pi H‘é‘ concent rati on_of1%he doping
35 adj &’gﬂg ‘%{ a‘éé;%mﬁzted E%v'ia e xi % fa:niq)an the dopi ng
patternppﬁohe tdItBeI ﬁtsbwpe,lsﬂwabm ad p&fdﬁdtm gsubspattahexsr s con- tion
of sashdzrff@pma maleme'a#t lbﬂe'tweoern Ptalhe Obtamdehi deﬁuswmé gm&lla@e via the

S part 6f g‘; %ﬂ n§zone in
this ot E@,{H;h Qp fl g'?ﬁdyi,gagaew té“;ﬁ"“ ﬁ@r ucn Bi latl(:abl e concen-

of the : by part. of the: mset pattern;. wh1ch can diffuset rcahpaﬁﬁvelyf raphuy pughg material in

the var beumdeds rtion éﬁ g‘dt"tﬁ‘séa‘ds cPridepect t.he ent _enbodi ments
o 18 S8 i el A e e R e DT

be rranuieaetatgfa&obf&mubcdn@ egﬁﬂl.thé:‘:ﬁ;sdﬁe cénd pa‘, aq{eurdxiagma-resﬁam conduct or
devi ce Qatfmn qut@r sqgn as@mle;@nmatctbsrustxb ardainslwg at | east

6 R e R R RS

Wwhi ch fbﬁtﬁﬂedapd'uﬁﬁ(bb rba@y; mﬂ thmre thid Jonmtauorcadthagam afifordeke i on.

110 conePa’eiéP W mgg lalyma%lﬂtm the ;;;‘RMSaonetheSmaﬁpset may first
be f c sgeg’ atj,on after
whi cnbgt e zone 0 0Qt e eco opposr e&i,gﬁ ype and% pattern of

conductivity type adjoi ning t he pattern IS | nsul ating -material inset at-

| east over a part obtained by diffusion of alum niumor galliumb50 of its
t hi ckness in the sem conductor- body as said doping material characteristic
of the 115 froma ITB.J or surface of sar d body, t he whole second

o, . N o o L o e o



60 said part of said second region the whole of preferably diffused after
removing the mask- 125 . its periphery in so far as it is located- in said
ing layer. It will be obvious that in_this case bounded portion of the

body, said third the concentration of the galliumand/or the region being
separated fromthe major surface alumnium in the adjacent zone is - -+ .
smal l er at least partly by said first region, said inset than the naxi me T
concentration of the dop- 65. pattern being f or med by oxidation of the ing -
material determning the first conducti 130 4 :

1 388, 486 % Ysbslss £y rst—ref
of the first cqpdug ' fomeﬁrgt RffubP Do Lme;rrb%aﬁhegamm tphttéhiy
type. Al umni u%?é1 sm?%ogpg Al is preéle;- 76, Tl Iithe o‘hxsasepa&tes

partly from abl lyddxﬁﬁsmsafetraﬁaﬁdeﬁms?wof ithes ¢ th oaﬁu the jor . U
surface 9 by ity typerhap bgen ?FLFBt“F"VlJO gan o b the

The inset pat ter ﬁ‘h ?Xhe'aﬂ;a@emoﬁeeﬂhy‘b adii&i’ﬁ ) MQUQI’BQ a concen— _
conduct or body daﬁnedaﬁﬁtlstnﬁilt;nemalbeddiwﬁh tha seue  £7diod hiba dorfidgumaterial dfarapth@ﬂadﬁ acent, *
g

zone may be aoﬂoa@ematezl@ms 1@“819}2 ‘J{"H‘avihﬁ H'Ir’:;g"él“ i RCRITALT

si mul t aneously ?ﬁ, n{ag gfﬁ; Off eéﬁnned aeon
characteri st | c &) foéeéﬁh g a nu osba@ a c@mytt@eabtxegion (& 5)t e con- .
p-conducti vity t Emeodi tsChf cbndest pasl |sgnndr egpmomfls talye, sg@%f@ﬂ!d 1%’5’(1 B’FT VI ty

type, for s s%mefr‘h? fpEgntien ‘mEﬁsﬁ‘@tES’ncg,ﬁi EF
y le’ rrr.-:I a]
region or a gon 90 ﬁ iR gDl Whith-OP! NG NRha&E ﬁe{e uc: 7§0

of, for exanple, isCH gie:hﬁiucmdm cross- Ctmgiuy;ieg forteapanipkpgmeen thegeglms (4,
5). The con- Endmldnalmnwgmd)fa nan:el Perspestive mlv sé gP? &Eﬁt | on aI s

sufficiently |affge qrouc g:% “f% 2 bed
%@hrdm%gwgh bl cr%ssat ¥ ﬁn a 85

vent in p-typg i
reference to t hsecuoﬁdnexeﬁraﬁapﬁﬁal b&repemaaev@ fl, bﬂ;&n lilna. I:ethecdaﬁel ofad bﬂsﬁen line,

acconpanyi ng draseg gt anpthergemisppductor device in ¢ oﬁs“"bf t he
n-conduc- 80 F¥ “E‘%l “‘ég‘“iﬁ“mmwmpaﬁ‘ éﬁlﬁ%‘"ﬁi“ﬁ? Wi f or
exanpl e bet weenyitwier ﬁgat eNg sé@hduoidn Hevice @wW pla t&ap&ypalregmr spemdcmyeexvu a0V

2 and (4, 5). ofnerlpsasst Obﬂ:te marfufactgte; seni condisadedras dewere by a pitype RAgeueiethd t he

boundary of the féﬁ‘i tStl’ﬁé’*" "P (-ype region ;‘;%, 13)
in the sem condy P:ég@g : %gﬁ?ﬁeﬁl Qﬂ %a&m zo?e . i al
Cross- not edo pméthddy ndt Mn ac&ﬂlhncd vﬁﬂhdthp@l‘:&dny tol ancxﬂult 8bmesenit lsmalm wi ehuoand%
partial perspecinvaptionyi ew of br.oken I | hO‘JMPé notiop Of)ﬂmab g

part of another s‘:“ ef: en (gfe ﬂﬁv mss “g@ﬁgog?g"ﬁﬂﬁ ”EL\F&
regions is not ?-Q Cﬁa Qh yﬂiberé 0n1In the embodiment shé#h HEH 1i e
presence of Bhes@m;e stages tdﬁem dure 1% msang chnmgtrahwmfthedbpmgmsedtchml 100
case of a sol i gf the methe mlagcoxﬁaI}C? Figh the preseqt ¢ igicodf iy RCTART B the

sem conduct or G B ey ko e s AL fhe:

i n

o_§

p:i

|Qr

X4 0 an
early stage of . {ch@niiwitué afCthelp#t shown in Figuteehd mdcemabt&mmrgeﬂ;by; oanqacctvyg;%pe dge
of the Fi gurd04inj sccessivi sigesaafipesnifecties b geagec in uraart 2 of- tbs/psoqdmﬁmtymm apd el05
n-type region 4°P§‘me9‘f’%\’ﬂ gFordangroyith Fhed’lfes‘fnﬁediﬁ on. | 76, Agoin @“ 9 drs part

ti
18 of the adj acEMne 400 Erahiie 485 VRiicomiubibr Bod} @ eﬁ,esf ems&ﬁ”fs &A&&@& Wi e
using a as a ser Bﬁ|db£d)edﬁl§laﬁnﬁfegra@d Ctmiiﬂra et thajdr Sa{hRE O aBGhemadnhad poftion i N
accor dance wi4b hparhef Wi @slenhowp%ng & gome| dPewhile thst regi¢nolfn 5) %eﬂﬂ
95 | nvent | on: pnses a semiconductor y P-CO uc- Vlmg;ﬁ % %(}l‘t ﬁceof.t fhg

t element b
Such adj acent Fh ANiaRer g o Sogtontl 22 GB O P The Gidig 20R0MEHR hs@Otof k@RS Can
be isol ated frof) éabd nesediatioiyatypes sepangedoby # h eactpgrat sesioadurtar mubsirayibody obthber by

means of sucHOc ﬁﬁél"fsﬂ’% ductivity g TC?ndt‘ Yecﬁ’l’e el ‘?‘9‘!911 ri H5
later = In the '- oW gﬁ'ﬁ%ﬁg é‘§ of

manuf act ure by M&tenﬁ@ﬂ&ﬁ@tzﬁaﬁrlsﬂﬂc@ off 1h A magmw&eﬁah;ad suﬁhba@a@d of
t he met hod i n assmicoddutoe bedst A inheidpbedye fihe  fischousded @t st ploeg P pay o patiy i t2\6

type in the .ﬁv%qomgo ey bas a portion 1&?&;‘; Pherys ad througbentafeficashdy(41)
12, 13) is snal B e sand eihbi 36 © S0 gk EI%egLaE\Ftéﬁ%m tor

maxi mum- concentwhaé Itlﬁﬂm&ﬁ bgrhﬁe Gaai merﬁea;tz oroady Mlﬁwxa&ﬁt tdae 1paThe SaOMB- i N
Figure 1 mater ihalthed@u@e‘inppzrgl‘@ msmnﬁ acthasvﬁtspn OM(?f 4 dOBl;sc

stages of narflf P

alv? '
2gnd
105 of a met hodtuenotﬁ&:gy ﬂﬁf@&&f@ﬁglg (@rﬁsgﬂme ﬁmgeggwﬁ.% tﬁéjbtﬂérrl cover a

part of its i nvenjrovided partly. Both the reglon (4, 5) in shaped part 15 enfmﬂn gtort dnbsn'auaset
pattern (6, 7). sofa af ;trlsproestedn% lewmkdsﬁggg %g ol dst eop e mmnesw;ffgu%n %ffz
and 3 can be ConPadP e FsaBE? Feadipd #pTy, R Fﬁéﬁ’f“" t‘é“& or =rample am f
maj or surface 9 at the bounded portion .45 part of which is shown in
Figure 1. It com 10, while the region (4, 5) can be contacted 110 prises

a sem conductor body 1 of p-conduc- via the sane major surface at a second
t|V|ty type conpr|5|ng as a CIrCUIt elenent bounded portlon 14 a

o o o, I ~ o —— N B o o o Y 1




adjoins the major surface 9 and is bounded part 8 of the inset pattern.
The said part along its whole periphery and throughout its 8 is fully
enbedded i n the sem conduct or -

body in an adjacent zone 13. The zone 13 In the bounded portion 10 reglon 2
of the has'a concentration of a doping- material 60 n-conductivity type
and the reégion 3 of the causing the p-conductivity type in the part 125
p- conducti vity type are provrded enti rqlﬁr&gd 16 of the -.adj oi ni ng zong 13.
v 1 a the p 2 he N=-conay : ; 0 he

adj oi ni ng zong l&&ehﬁctc&ﬁac@%t@rlﬂ &Yﬁé p—cb1§- Rfe%bﬂeﬁiwﬁﬁﬁfawm@@h&mi bara-egi on
(4, 5) in shapedinpgpe. 15, the sem conducttatsucsofbhﬁeemécMudnmytms:mthels

provi. ded int eA eppog =j-- 1s wy in Figarec ¢ wEpr bacty s difageBrin s¥pteace 9.
65 ti'on 10 gn 2 tlabihioD The % 3%9 gﬁqﬂ vm ?i}ﬁ“aﬂh Sycllifd £ 700Ut .
for ex le, @B ooikﬁﬂm ‘an Dinset. pattern. 26, 27 a tﬂe; ik Gs pRfdi-act

zone .17 of théow cd)mmontzseatwmhtthqngl i23h ahlydmpremgd rmtthati tp mdalamgaéﬂyer :

ducti*vity typi (22, 23) of the n-type (the latter partly), ﬁﬁ erf ﬁ‘é Hon, - for
conduct ki t Q’&dﬁeﬁoﬁ; ol e B EBRY then%a“ﬂs'nm ‘9‘% cdoping .
sem conduct or bndyms%ﬁpatemdzet 20 9€embedded ifi OMPLaid. a H&pldghpa&erﬁrﬂlpdl eed FigadeSO t he
circuit el e- =6%bdjsadproions @9 IMdn phgtstray mant 1 5), Sftenmehngh Smaskms &mgllstlml forThe
seni conduct or ngg desc“ o N ‘;%3‘? %ﬁ“ﬁ’fi mtd"__ 7 %’gwnﬁ:% Pff_ﬁﬁt‘ZS
conprises aB g pepail Y. panphtﬁe ahcf‘!fehE]o éJnéaic{.Clsbt IS
pref er - boundedjo thie | ifisat 3&e1tnn261\:hs @rmtuheofr eigityotype Bde F@hle;s)prevent ed in that

t he masking | therpghey 7 ty ‘Eht?thp‘&ﬂted*" ?@P)ﬁ is n®7 38
i's used, priolSPded PRE e s cpaptd o“u E: ﬁ il ﬁﬁmdiﬁ&ﬁ% of the
transis- . mesklg. dur | ng diffusi on 0 euptﬂeylp@n theg,b estiiHed 3hPt- 85

present . In ‘a corresponding manner -as inTeht @é- alcirduiy i§ hmawmdndaﬁnrahe ooy 36 to

s SRR SRR BT SnR

maski.ng | ay8r 18 Useask Serfiedh@ictop €0r pilliund Be an-t?ﬁ‘ee wtdiadl - 90
maski ng duri ngevm dmtoxidstionfesistims mﬁdpngn y at -Forrgeasons bfnsmﬂﬂm éntsbdq: desils t he
regi on 24 of 3%&8haviee “PS‘El"?:oc?gedE}o ;‘F’w e Q%ﬁg“gﬁ%gl’?@ bun ﬁ!ﬁ“fggpe only
over a part ofisi e ST A b)) oidosly o 118 6. Ehduct -
80 adj oi ns 30hef i éidondiiaiof Bédy of Gilicds a I esul'rhedtrucntre\shdvm ihym@m( saen bk o5 €

6) . which the_dt Wil now by descri kedihow i 2<2rtmn2 ufaqtutenees followm h‘mdm ol t he
o1 Juncti on B8R iy E%%g SRR o R
upon renovi ngc,_%g: gme,‘31 of .

the In anas harcuivatema:tmorbeoformddemnmehad amdoar desmgxtyZGf 2 dmt.gnpmd serving as 100

to the invent °t°tf Yab ove d i bed shop ysubstrgeyon yhigh manner
as in the pres: "’%;(‘P cf)fn SRV cgg‘f&m

enbodi nent, t dsa & the {ap&@D eefpoaitae(geamﬁrepat faelow 6bkni

oxi dati on, 43tma$e‘$9bm Zﬁskmg lahr,sremﬂal tyoe rrgign [Schaving em&mem&!:nogﬂttat hies

p-type adj oi n gemni Dying oo %ﬂ“ Jestaps/cc is fomed  op 41
s bt ained bAERER ﬁ" ¥ gﬁm:s o B A2 e b

sem conduct or at the edgibfl the ipeftirescbelow ptdnglctisatbedy,a‘br exampl€)Obyd @i I6&E, an
oxi dat i on- ﬁ%svmeahrerr@sleﬁrﬁgr@dy@f WhlchFar dep t°sth !qa!mt! tb@hﬂnlsriape
details 37, r{%‘;‘?gﬁg ﬁte ‘jﬁf@ Wg‘gg‘ m‘bxr de
pattern are s ofrm eu,g,unp bod Sadr 0- 4
and 6 only, hneﬁgur&ype bur| ed Iayer vinctbdegmxutlhayernwlpbrformmgftmm?ﬁ (see
Figure 3) 5% gg aj usugh p @%fm meahnscwpfereslsos 'i%’ﬁg duds or

CO

body of silic shap‘;d?'g‘r’fﬁ PSS hesi, D3k jﬂgp;%f“;?%; It will
now be descr i 33¢en lagi¢ lajer ST &lb@fonmndﬂft&é?tﬁﬂ @Ckhidkneds evsﬂxcdnrbxmquadwce with
processes to mdmrasuﬂaca ﬁﬁequyaMemssthﬂ@xldq nof Wie,u é@entmvmsvaem@rw st art ing.
material i3 & t“hém B ‘E‘fac‘gf

seni conduct or E@‘“‘eﬁv‘?ﬁ&e‘f“ﬁ%‘ ol 2. g&u& o Qé&h’(‘ pliSaiin" abﬁfls o
the a silicafatwef RMon g5 Mayt be &bﬂ&ﬁ&y Ornatel Q_x{aheﬂeca&s 76 late esirent to
be formed in lil#te!;lyemb:equeahdlﬂamned" stds%ﬂa i seérﬁm mng barpmig thes 100
Conauetor Wi e I et oo T At g gy st 40

ar seni c- con- rmﬁm T e i GRRSE amteawlhaa Ri-tsaxi al

| ayer 4 havi ngcoalitghto t&ivexam,lthe :hom- omsingtes 4t20789C B8a horon axidd-dontsion of 2

d QgL @Fqul 1E)fp es ipg yappuy cusren kmg\fl @.‘ Tpfovi di
e Loars &, (semonicior gy 36, 5, w RS Bk e, e T a9

masking |ayer, recesses 40 type regi on 5 havinng a maxi num concentra- 105
are etched in the semiconductor body. During tion of arsenic of [err]
atons/cc is formed the oxidation of the silicon body 36 at the in a usual
manner in the .epitaxial layer and area of the recesses 40, oxidation occurs
al so the remal n| ng substrate part of the sem- at the edge of the

o o o N 1 A r—-



| ayer-shaped part 44 via the major surface 72 consisting of a silicon
nitride layer 71 of 35, an oxide layer 45 is also formed at the 0.2 [err]

| -t he
oxide of 0.05 [err] thickness having apertures 74 are 55 layer 45, the
part 42 shown in broken |ines then provided on a major surface 73. -+ 120
of the inset oxide pattern 41 nmay al'so be re- The maski ng | ayer ?1 7’2
is firsg used for noved.- It WI|| bq3 &ous from- Figure 4 etchi ng; the™
silic : p—R—uhet+ d so
mately 1 [ngurn} 8)d&ecae ﬂ@ﬁﬂ%ﬁt&ﬁn 7% woadbhuisd ofoiied1,a1013 bfthe i |prtype a;okmgquent
di ffusi on ¢ 225 dhepinsy patresn fﬂné-ns)uwbdl ﬁaﬁmtlhéordlpé,fthsmmw corsemma- i n 't he 60

mat eri al t“&te%ﬁ Wwpﬁ %\fs 1‘"“ 05 gﬂ“r°fth ﬁ rz"‘!F ‘P/b“ obtain the

dopi NG Bat it i, b ) dppatsartlf O ﬁ&i il 760§ at
pur pose a. damnﬁng marne 12,'3 mrofgthaagl-tybeayﬂfer &iiharaﬁﬁmgarayer 72 Nhas higerret ho

formed in lat uaabommq ome‘étapprgxx-r oremsveac’!ihﬂmt of %Ses §eht

i nvent i on ie(l%jr ‘ﬁ’ % q"i%&, - circuit
BOWE obhiinbe dlﬂmenrrwﬁég ngs Kayer

descri begl 6v§r ﬂaéau s'sé? e
71, 72 65 aftsemhtcbnﬂiaahaskmgadadgr 313 725 1sub§tﬁatvedxﬂhﬁonaueammhﬁghtldkﬁld>to -mask
an already obtamed diffusion profile of the

duri ng oxi e 13 o '
1,388, 486 F %3“'&;‘ @? 5 1(1‘? ﬂéﬁtiﬁ ﬁm‘ﬁrw 12, 13 of
the p-type Jdm’uéidnHéfd tnta QFudell pat @ 2( &, 21/ ,of8$u whi ch
pattern i sthé acgmd3 addelmt mnmbmm@ntmaﬁmem@qdetysipegmltesn mpex in the

sem conduct usly) jagsh ibh e body 1 than
che il LR W SR sl < intec
5 | ayego 4partanid Bme uR{al0 dibsdidin pdteys,. Ith ctivily it RieUidin2d sg-ail ned s

pr ef er abl yreziwt ﬁd@ecfor Fomplelj a9 $7ERRS rzoeneoutlx in t.hQsen!i_@ndsrmtlwéy ghhisyspres 2 af t er t he
maski ng | a @‘Fa DQ)%E mégaco :gﬁ"ﬂnop I’%[I Ofce. r oxi -
renoved. J3 $nd 5 06NAL bd uled Lo aﬁf' el @labrhre SOWP k£ CM  The

oxi dat i gh desp mhm: pame14ret§¢| Gﬂibr(l gidoh® 3‘ [ FlSﬁl‘C(ZOI’ldUCt | Vi ty type carrr eﬁb out by.
passi ng st F°n!l? difigsien ificgtiodtict i vity 10
over the s¥ El mcﬁgéﬁl ’153 P Qg;m‘m{fg sg’ﬁﬁff ufgjﬁgﬁned by

di ffusi on.fod. he rra,a,}mcﬁg ihZthe tter two

di ffusi 8h trl‘éatrcams spfrth htrcuttr dmbamderrmm the starting matenal may be an n-

THGO] d.l'l
an al ready 6 a; su ace of&lre T Ecti ofrlbioclly ﬁit |14§E{-{ Zfﬁgfgﬂd%% ﬁq%‘V' ce shown
t: %

|nF|gure.,,; edlna
sinple mann& a corEEk}ﬁﬁtﬁngﬁﬁnnegad Isd:musmorla@lrs.rmsmduﬂmhﬁg fetesskLifrior i‘o&he si nce
di f f usi8h &ftoy g;cngs nlpvtwermeﬁlwret ghbai grﬂda %u%eeaﬂ@fmema riégi on 2

or=21 of or SRR SRy A
conductlw%%n pmﬁggﬁaeﬁfv%ﬁr IH'E wa@gﬁa@ﬂqﬁa zrro%giaﬁlﬁle,amy be

carried tiweensdrmicchaems or a boﬁndt:d vvp-tnbeuttranslstobetrhgmacam ¥ or nmasks
to In%k Hatgrgﬁer 81 geiorsl(e6; #eéht alﬂt% i epge ng 02| ative
to theins¥ eﬁmcé%ﬁﬁt%a%&r@g%;%rﬁ £, Oe Okid b,élsmfn ern By a
usual di ffwmgshgapﬁ;ﬁe €y Sfornkifp theSih§e8pﬁ0n ggwm%%ﬁd@rﬁ breheé isi mul t ane-
85 regqi on ®roh kieg atpmoved or |bpdyi isynat emleonductor
body. " TH. SRRy 7 el o fsbﬁtro TR o . ¥ fusion
step. 1 [e£l 15 %h mﬂ?ﬁs } &mple, élatnlp ﬁ& :H%ki@ of Al or
Ga may of ﬁsmgrtmaemakxﬁg)laﬁersphorus ofla eerr] atoms/cc and |s 0.6 [err] Dbe
used to obtaflﬂlet Szgﬂwfealm thqy 2dn ﬂrggg Cﬂti $pARs-S ufe! he ot her
regi on 4% ed.in a tray of alum- - mayb” ed ""?:‘ o‘rﬁ act ed

Vi
by a deep ,ﬁ&u@r&mﬁ% C;O\sgfdlfﬁmb Kue%aglw g["ﬁ%'tt r?taesy nodi |cat|ons
phOSphOI’USwdghth:f [abnﬂximnatvmrwo%: byIWexghs al so are ossi bl e within the scope

of the v n ‘6‘?11 3 P ffa né’PS‘eparvﬁftL% g be used. For exanpl e,
duct:
Tt e R P o i
conduct or %m Séved 8 &epth R tapyos@idaddi cuitl aueaegmras 1@5 thiRe r&ions \df t eI enent
and nentsl Ft he startl mat eri al _nmay hichafirshand 88ond hregione ircondutt or body

EL

can be cont &t Hede Sor ty bib¥t e naj or
o, W SR S R e ﬁ%@“ Lbe ot
via cont aCtButZiﬁ)n;@Gmm at 1100°C for 20 minutes. of insulafig YifideS at [tﬁsi:&:&d of with

n-type eplmg@l eﬁpdeathc@rfhesp‘bmnhglsm%eﬂ( ity t@éﬁﬁem-the Is cwr nstead of
etchlng t e 2 can be
oxi dat i on de ‘%’B bp%afltﬂe&oéljrq% [%Egﬁqgrréay ar Sﬁ?&%@ nuaf ac ur X s “devi ce

also has the be carried out in two steps, in which the advant ages of
sinple alignnment steps together fornmed oxide is renoved after the first
step. with the presence of channel stoppers be- The circuit element nay .
be, for exanple, a tween circuit elenents in adjacent -bounded p-n-p-n
transr stor The |nset pattern may 40 parts 28 or between regr ons (e g. 21

1 NS\ o o o, o . A N - 4



usi ng the masking | ayer 71, 72. | ayer. In the case of diffusioh
of alum nium the In all the cases, space- saving structures 50 silicon
body is provided in a tray of alum “nay be obtained:for the nanufacture of
whi ch 115 -ini um oxi de, which can be cl &88#86i th an speci al aqunnent

steps car often De: al um ni um 00Xl de |1 d An 0%__ by, l{d‘g d.
wei ght of al unfigp ﬁg}zm}soof dhe Plg 10%12 &
{ aﬁ% 6
¢ s ¢ se ond

tray. Upon- Sana(aﬁal&Othmmet:QSnr n a

stream 1. A s& ciherrmdehmo:é the amlt
diffused in& hbgggs‘bmnédhﬂ aRp 'z“"~c'u Wlﬂ %ﬁ% s¥ “;\sr.,gi%g?ﬁrokos F
body over a deg‘t “‘Bﬁa m , el of ﬁﬁgvg,li 1 epdnts %

regions of 1 [ﬁfa{elifr 510" atoms/ccm. The oxzdauon 1s the one region of the ﬂtdnrcmtdutftmystypand
second regi ons cirfiedeoua by passitg deamt did a;xa@eheren ki b regidn| Pfygﬁsﬂgﬁf"f’%%ﬁ 7 ©
ehy

conduct i vi t yi0t SHOLYES It
cont ai ns [erlr] w%% %ﬁ?g gg% seﬁp éwogﬁ%alm&m @tdﬁnfsofgaél I um

per cc and heati Im saﬁ;céiﬂﬁdidreidvxcetsﬁm aasd t Ao rrtphtbj idiffosdrg g#lp@ and a

pattern 125 outcanmova:cmbmnethtm simpfe fggnep( Fh galliuggf orj g 80
material i ndét sigge ‘I“E r examsg{"f;fh t ofp% ;ﬁyﬂ'ﬁ, % ﬁe °rd§§f°f ke
part of its th|& mﬁ Ty :h@l%é}ﬁlaiﬁﬂ ®bdy. err] - _
body. from a rmjmmts)ur taﬁﬁg mds}ts t65 IBya dtrﬂlﬁmsre@nednfemg nﬁhbr

al uni ni um  t e betdignehesrusaile fﬂm ‘gm:ess’lase oggé‘?‘ﬁgé;gpe §%§:g§5g ec'li'hsés ltane. 85

attern. By a usu
1,388, 486 H Ys for example, an average con- ously i seméond kng

ern 75 to Qﬁtﬁhﬁhh:fm 10 ladoms )t @f i heﬁﬁmdnyqrb@ adj oi ni ng the the 2 2
. deep |nsatu apt @‘h«ﬂr 5 27has B) congatraipn % °f§1P’b

[erT:
concent r a- e?igt oha ’@gf é’r";tdq;;to el s gﬁ;‘iﬂuﬁbttab‘f the; Ftﬁlﬁmo:‘qgth% opo ng
material in tgnéct td% oxI QP | GHINRSEbvidks thitenapinfodifi¢aidns bot h
i usr on procegh 1oat asiﬁd/ed: It s alsay e pdﬁsxbhmthmm obthe inaend Pl}/ 1.5
[err] deep Al unhxmdmnono godrite maki tpe e psed aEP{% CRRPP $‘§ ad Eg%dé?df’&? .zone

11, 12, 13 of, tf fog S regions 3 and "Hafbe RAWL. NG5 &
11 g2, 13 o sy e a L me po T Tl Tne s e
mately [err] attRmajeCsfactiop ﬂmxsmlﬁbndoaorr lmdyt Ihedm n!eayr ipeovidest with cp-Wpg. €pit-
conducti vity -t yg¥e centact Eeés- out assi ng stz uy Styp
region of thg s ﬁﬁ@‘%ﬂg f HE e e st
[err] _type Ca Sﬂaﬁ);gﬂbe&gned?5utaﬁltmb amxs,cin wme: theski ng
| ayer 71, 72 |Sadvdnagets@fs:mpbah‘gnhfmmapntog t

ok Bl

i
an already obt a‘Flﬁ’ed!edP nﬁ‘r“;ﬁ* o DOF aeth \ic:g?shovm
in Figure rg ’E o ymals&bsa{aetmaw fagiyah o m&ondnc-ams
of a

sinple manner Rhie 1%@; ga | um or al umiteri budy,i whi @f ghe- cagep fors

di f fusi on of dopiThe mmeershawrsmﬁwbtsanﬂ al"ab e‘H"‘Ff 2§? foﬂi’ﬂ P%Ej@n 2
or 21 of :80 th'@ E"'dﬁy mwd? hen 1Esr Sckched previ-
conduct i Vi ty4§y 7@6{5&@ pr ém Bbf e regl on 2 rray be 110

n a furt hdumlpm@fleth Fample; whilse i'&fela&q‘ |“&hé&n%ft§%ﬂ s 8’?% i ve
i 2
Ouddie inset abfs Elﬁinfhﬁ:g'dﬁn Ofn LanORRE; s3Re-sapif sRidureBy a
SyEH di ffusg@nsdp;r,@ sas,s,s ed S etraﬁodl - \thdy ebt;rpmdaqsreh oanpfiecturs piwilitha 185
85 region 3 hasiniufropxidex anish ecan e a@oﬁpea:’gu§189mqnh FFRS @i QERduRet or
body. This savedu ﬁ‘%rﬁ‘gﬁnﬁoﬁ’fg gight[ &¥9dat oms/cc and is  diffusion
step. 1 ; [err]O %“? ?S‘P’ngrugal ONCWHATAWEOGLAIM B8 if-usi on of -Al
or -Ga- may Of 580hda6E 1600°0 orpsbaﬂmhﬁrimn [eri] Aatemmdeeoramlﬁ oIgprigin e’fr£
be used to obt apfbydugenst dugrive s sifburd | ? “H’Egﬁ) ; rpofh] g (3 o i 120
ot her region 4, sikgon Fh"% PYer 2, cepth of Approximatey cul;:ch ﬁrsetn anv:i1 second ioadl Ra & ﬁrst
contacted by a bqgghéjgsgu,shggahgmumllg diffuded, b@n&bwr ateascyarated by a

the S eviaiig kM Qg ﬁ /muGammm humut Insteab@fn @iliepn itey %ﬁ;ﬁg&t‘tﬁrm sks

nodi fi cat i ongo phRsphRwes Wukdd Ficy mmﬁ“‘ccnhlrd tegion W&i (bas Beeong @

el e ey R E AR, P o i v
it of thi ndul
3 and 17. % cr| bed In ttzhe feor @ dmajor3urface Fheidr befyons
of the circuiss- eliymhﬁlisxoarnd gallmntos slutgurs tther ¢ thyholapesphea of perprign obsidPodns
t he sem conduct or body can be contacted at type sem conductor body. The

sem conduct or the major surface of the sem contduetor—boedy—bodies may be

provided with p-type epit- via contact zones. c“" axi al

Iay-er.s instead of with n-type epi-taxial In a c l!ﬂpuﬂﬂ“mﬂll!ﬂm&
sem con- |ayers. Instead of etching recesses pr« uct or—

devi ce as shown in Figure 2'can be oxi: datrtfn descri bed, the oxidatjon miy
al'so 100 manufactured. This-device also has the be carried out in ‘t.vio;
steps, in which the advantages of sinple alignment steps toget her formed
oxXi de |s rermved after the f| rst step. wrth the presence of channel

. —— o o o e,




tern 6, 7, 8 after providing the masking renoved or when the body is not
etched previ- 45 layer 71, 72 (see Fig. 7) but before pro- ously to

oxi dati on. 110 vi di —

or Instead of a silicon rnitride layer, the mask- aluminiumis then

di ffused* -for exanple, while ing layer nmay conprise an al um ni um oxi de

usi ng:. t he’ maski ng | ayer 71, 72. ' ‘layer. In the case of diffusion -
of alum niam the In:all the casesjsigpase- saving structures 50 sigicon

body is pfew—ded—*ﬁ—a—twﬁt—aﬁﬂﬁ——rmj#be—ebtar—ﬁefﬁm—ﬂwﬁaeﬁﬁe of
which 115 i neingrbexdedehy m ﬁl‘thc&ﬂethﬁttetﬂ 0Sednd\cdntlnceivity tgpeecteading ddwngonent

steps can rlpoqugl m | ﬂlsr he sqhs?telaqe,l g neppnsIqonrgcting, thisespisi ded.
wei ght of al he
e T e ey

tray’ UIOOHS Eh@atctldi‘:g satn traRUis IdF EkUJnaS 7Hn a
stream 1. xdketsmmobnd:hgciddmnediexyr sael rcozsdu t;at eogpetact mdansmtni um i 'S

di ffused i n f abb G °fb‘é S‘tts é)ﬁ’émﬁl?n to] %1 i con
body-over a % ‘%?XEE % (;pﬁf" o, éfsf“%?ng

regi ons\Qf101 pbsibd bf the body, said’ tlnrd region being 7. A method of manuf i af defaBt 78nd
second regi onepahed dran fher gijoi murfare ac duw |cmdumrohvx mrassemrﬁumd

conduct i vi tyPP by n}g, %ﬂetmt“ whi ch
cont ai ns [er aﬁgg:t afsge%ﬁﬁéinﬁéa}gs at ] % gﬁ?%ﬂy ,ﬁyjﬁ% gal Fium
per cc andlShehadyL Bgng emerayr ed'im/ﬁﬁadiuitpoiypEEanHOaré Epafatell SHy & \tpiel regivd &e
pattern 125 @mtzqnﬂ ha'auwerrmm oy of Epingr v@&hmsmgd condyfctivity SYpk QPLORY

mat eri al ins eﬁ s‘tﬁ ease‘]‘ﬂ cepd i Fudf Pﬁ’ *B‘fi *‘tl‘i“&e Eﬁl"ﬁs al so
part of its dnf' tlon bm%éné] ar ma al 1ns atéf%u@fr ig#
body from20a mgapmnatsdtreﬁﬁmﬁg thtaﬁsacodd , sﬁﬁme of Byid chiodiy Lisd @'Bolﬂfpelgﬁ | @6n or

al um,ni um t he'petlhewm@gjg{e %@P{j@%ﬁg pbnmomnn of sasiairt)dy be@%ioundei 388 486
bei ng bounde@%&f‘ S e
ext endi ng do\eddo B@e QHE%@J o era mﬁ‘aﬁg v%x%leo gﬁﬁubstrate

and neans ﬁombmmlecmgpl t&nnecuwbetwwamgw Orandslﬂnﬁhc@omdndtas ldwcatpenl dfhéoer n
face zone. tM®E “6‘2':%&!{?& firs d._t td deCP doset paggern fbei

seni conduct org sﬁ@“’é “cgﬁggﬁéﬁ At a‘l;j%@g& loge 2k lesst g

region, the i iftegoated! Bircwid| é%ﬁonﬁi&ﬁt redldl Gedoid mﬁmg %molﬁéats pattern
bei ng adJ (ﬁonégﬂyb@mased atshispegte awh o epitexial | tpynnh ep sarfd dashie xsclmtedcm saiga®8 at
regi on al ong 13 faidy 'Ilg‘;gy@fl‘,t"n@elaqri‘ﬁf}gg & W% Ficthidy -
connect  on 1 G PREECIEA ey BORE P iee SIS AU RN Strate
via sai d adj adjbihifg) zeh® isnialler ShdnCthOtohehtrd- N @atwhtD [being forinbd bpedxidpdar ¥ the sai d
bounded [F5utioedf Fherctomea myferigl rﬂetetmdsg the O senpjepndvicon ab fipetires oely oxidatipnd 199i r d

regi on béi ng U3 m% It quv ’% ?&a@oﬂ% ia v‘?‘&ﬁé’,@é&e from
the maj or SUCAEE BICHLEES nﬁy b 13 Gusjeck [T GORGHCL OF
partly by saiton of ﬂﬁtdcplﬁgmt&nalébhdacteﬁ&lcldﬁsmimt iﬂ ch lﬂ'lngl aahallohﬂ&tenﬂiae

circuit eI@rréh?tse aﬂt alstmdatdlormeoﬁrbea poadycy vna Rm%he $Rh10at

| east three m‘%@é‘;ﬁ@ ﬁg b(§ z"’;‘f

sem conduct Ofing a ivitP @pe N6 s \'ﬁi‘stau % b etarez\m &ﬁﬁéf bei ng
entirely errbe@dedfﬂnﬁammdgwgm -typet andesaid ndhaar éaesmpemme@n@ytmort hqfrdlere i on
80 ing zorfé ? qm:ms c"@?’Ft"&a‘t“F Bfn‘“bf’ef’cto v‘?{y 0n$ T e 1
conduct i vi ty e sBRRERIcF Aokt Sk | hlme NA" H5 eﬁﬁ%ﬁ% i e B e AR ey duc-
to the first adyygfethe ambdmgnahherlﬂ vmicﬁrsﬁiaullaagertagretrdnvmtrygﬂnyameseao con-
concent r at i ofirshedgion oyeraprly part nﬁatﬂerpplaﬂlerv nslequvnart th“eerthe @tee rof allepgmt e its

thick- thad s i eHife st athe m;?g n beess segjorp (9 the fist 115

semi conduct OpsRO &% t&pm@ei@ma dlm eal tﬂﬂee&eamurhtﬂangt Besedui-r St
conducti vi tyregimr ace of sai-d bo the \nbndh@or ed815 Clyﬁpeﬂm sai d
second regsr on SefA 4“F§’E devic -as 01 3 la % Pﬂed by
duct Tvi ty 2t gt 25 Paﬁﬁmemau v Pﬁiﬂ&tﬁeﬁlﬁ%“’éﬁ“ |
whi ch boundegos whith Gdj Egﬂ-fatc@ rEvemduaa bl Qi madingi on of
t he body adj %ﬂmﬁn@y@apmﬁﬁ@wp&wo@m&n@@mr oxa:tatlctnmﬁ ar ea of
the and h S §USRPUE A8 g patiemy to obyain She

comnectt oo BPEL ﬁ%‘“ i T %@ﬂ,aaea% HE 57

the first comduc bdjoihibg/ Fh@mngaconcentrauon condGd@ivity g@&ond region, the inset
pattern bei ngf®pmg\ ml by Woeé as" danem ap rglaimed)j ler(ﬁe@ Hyinsai d
third regi

8" oHe Al ST, el
part of its perrphery a y sa par s an I nt eqgr at e cui e

semi conductor said second region al ong the whole of its 30 bod conpri ses
a substrate and an epitaxial periphery in soUlﬂ““ﬂﬂU"Mﬂ'U"!at ed in said
95 | ayer, said second region of the first con tion of the
body, said-third tivity type conprises a buri ed Iayer "and e region
berng separated frontthe najor surface concentratron of the doprng naterral

o, o, o, o o




40 the second conductivity type in said adjoin- of the second conductivity
type in the sem- 105 ing zone is smaller than the maxi mumcon- conductor
t he doping material determ n-
adj oi ni ng the pattern and having a concentra- ing the first conductivity
type in said first tion of said dopr ng material which is smaller tegion ,of
the first conductivity type, and- sai'd than+<the maxi num concentrati'on- ’of
the 45 first region at |east over '3%3 of its peri~ doping rrate§| al =
det er mi- '
tivity typemds) whbie Beidepises aaeshl Ighctr Of 14.hg sémcoﬁd&ﬁmdéawu&ﬂsetuanyevw:e as
clai med in isticj of stidcroreddi Gondvettvigy typpds &ndasviterebhdessibaiukith cleemntel p Bigwe of the
precedi ng (ecdiffsed- ich a| d large ’f(fs Co §REPTRPEARENS of%,%e second

con- first a%%ﬁ&%m d%n@&ﬁﬁﬁﬁﬁi@%&% at’ the

area of. thewmnﬁrstﬁl:heCmseEQatteﬁdjsOfoﬂﬁedtﬂiye 2 St aftodpadyitly dﬁﬁﬁgst he thirdso Y cal

connection mlweeqndrtbgﬂms’fdhe sdq@dfqor!-st 14.5Ar Oénof ngfagtering he semj or :
€, pa 0!

surface at Jg! TR, oB s T e SER Dt her by

said firgg or '@gfée%pmﬁ'@ﬁﬂn et

conduct or damocﬂlea@cond annrm:dvnyrty ar m 7, |1‘n 5 mothotl eofi mowfictaiogra deantd cg as

clainmed in \Jthl asnﬂ%% e Sflkﬂfan'%gy a%l;zmbgg
precedi ng C& eristic.
anot her oun e

of 120 sem po - cond conduct i vi ty
type in the $Znk- mdthodnasv\tlamdsﬂ adptumsil,t he maj or surface and is conductor
body, after»‘L“\X?I’EHCbcﬁJ difised at | easy, 4t o"ﬁ{ fart of its

peri phery f“é& ﬂé d%@% Re i dur i ng oX1Gar .. t hroughout its
t hi cknes2 b@énca.ctpa e dopr ng pattern t 0 Qhdftadb: @uuk,Ns et pattern 60

t he inset patli'!e‘kmethnd ehdaimedriscClaidutt or body crindene MC2HBAS e adj oi ni ng zagne
havi ng sai d&& rd X hich F“;i’sﬂm‘pl'gtulﬁg art i s Aset fP’et“? Applisa¥vied  dopi ng

mat eri al crﬁ gf,l e secon in an adj oi ning zone having a -
concentratron ¢ f-—¢ et ract |st|c of the
$econd Pr&g@h&b&;’ila%%’nﬁo 5smﬁno§n§31 :rlnegsl, ﬁz’fé@ ﬁ&itfm%&gtype t her eby
formng in th| s which prior tBPHPPIESHYRStep grooves are 65 ot her
bounded portion a surface zone of the forned in the sem conductor body at
the 130 areas where the doping material character- 14. A

sem conduct or device, substantially 25 istic of said second conducti vi ty
type is to as herein described with reference to Figure be diffused.

1 of the acconpanying draw ngs. 10. A nethod of manufacturing a seni -

15. A seniconductor device, substantially 5 conductor device as clained in
Claim7, in as herein described with reference to Figure which first the
inset pattern is fornmed by 2 of the.acconpanying draw ngs. : 30
oxi dation and the.zone of the second con- 16. A nethod of manufacturing
a sem - ductivity type adjoining the pattern is subse- conductor device,
substantially as herein des- quently obtained by diffusion of alum nium
cribed with reference to Figures 1, 7 and 10 or gal lium as said doping
material character- 8 of the acconpanying drawi ngs. istic of the second
conductivity type. 17. A nmethod of manufacturing a sem- 35 11. A
method as clainmed in Caim110, in conductor device, substantially as
herein des- which the alumniumor galliumis diffused cribed with
reference to Figures 2, 5, and after the oxidation masking |ayer has been
6 of the acconpanying drawi ngs. 15 renoved. 12. A nethod as claimed in

*

Caim 11, in which the alumniumor galliumis diffused C. A _
CLARK, after said first region of the first conduc- - Chartered Patent
Agent, tivity type has been formed in the sem- - = Century

House, 20 conductor body.

Shaf t esbury Avenue, 13. A nmethod as clainmed:in Caim1ll or _
London, WC2H 8AS. C ai'm 12, .in which said adjoining zone and . Agent
for the Applicants. said third region are forned sinultaneously in the

sem conduct or body. Printed for Her Majesty's Stationery Ofice, by t he
Courier Press Leam ngton Spa 1975 Published by The Patent Ofice,

Sout hanpt on Bui | di ngs, Londo mm 1“1],”' whi-ch copi es may be obt ai ned..
| 1111111111111 11111 11111 ;] " Il ﬁm 1



