1’ v, .0 030798 2 Low tenperature proce@
or depositing oxi'de | ayers by photochemn cal vapor deposition This

i nvention is concerned with a process 9Q‘Ide material, such as SIQ2, is
bonbarded with for foriing oxide Iay9r@39r7 bstrate surfaces argon ions,

ich cause the Si O t 9 VAROioZ Qe o Al bﬁdeUIS@frsuIay potdchexasyhmr idapasitien
gnuf act ure 6PY 'SRFTHE R vapori zed [err]subsequently deposits sem conduct or

deVi ces for form ng a diel ectrl c _on the se Sl RSdh8 60, idorbatRaalthv e
Sput ter - OWIQZIEWWE 'él's ??ﬁ'c?r %tjnbgtl;lgtfég e a sel Lﬁ{é g e§re/m|ch c:u& thc; Sidygro vaporize,
fechni qugéj:;%’ iyl @"gﬁ A 6 of DY conetwcmewamumt $i@} sghseauentiy grposits

anuf ductor d mi:hlg aadielécﬁif'cer encedomthevelected Ypsire t Fv g gff;:': lgﬁef-
el ement s oxide layer on the surface of a selected semi- 5con'"lgste mggrr o@(yggn e RS

phi ch | ncoridoetor mareridlzandin ahe menufzgire Shduct or E‘::" :‘sebomb&g&se,ﬁh \GRSRR | i3, ivanichof
he sili @anal a‘nmefttﬁe devi ces F equent ks Gaisovizdtipn tal ther silican, and the
apori zed Q“:;gb@ctﬁgf z sierig%é)i&a%%a react vamnzhdesihemt andoxyasy sé"IeE‘

i passi v ISGE BitHeP as 3 (Passivatiardiagee t¢ he rdles Ili’rﬁéél‘:eSIt degifs these_

ber manent J;Iiadgzﬂ?’vbeéﬁrbtebhe\esmemef dfe %‘-I‘t’e sub- Zp“g_?;' jrigue are%mc, E\\{%ﬁggﬁﬁe

i ni | ar tspatefte aabmk dytingeauen g ar"‘hatsk duighi @mg@du&.&awaeewcas due

lescr.i bedmth' sﬁ‘ﬁ'd %t%" s gi'dfﬁ;gf gy fre- t@t:hﬁﬂg bamiient Qrtfestl@m bombard-

I ff USI 0rf'°“ ’%Ti Ry bblWéHAel ¥ 8NPast  dEenh thptsle\geenm fq e I;‘%
blﬁ@ala{?apbv( Iddmsitayer su I=I"‘*"tt 5 é,nrgg hg,p,ng _

adl at i onp aé)adabscrtbad by UarnesrA. dhmisk; Bel-[ err] o ‘ﬁ ff g o;ﬁrnes) ment. .

jf the dethocble Iand daldi ""t‘ wg';fgtg pro-_ pl’aagm: ah n@ hechinkmb mtocihe o

jeposi ti lc =T e ;3}& ~ETih Nihet €CHNI qmas:aehmnoéd awat davruche SRR

s descr ?g'%ﬁ. 3, ierd@ Telhnology, [Vol. | ar demﬁiﬂodeﬂ'ﬁyé’e sel% @

. haya, @, céa et,tsmdpdw&—v@@%en in '? e lL“E as: -
ef I ect i NG qnt:mpetabme@l)hanewtnf@q t OSI ti 0 Pde%&ﬁd Oborﬁbdﬂdle‘a(ﬁyrsetemd '

jot h t he pipse trest ﬁgggﬁ, F| | B OBnso@Tite) Mtkeic taze, Deiopmbntaur;‘mu_t
he: . 20 mtrgqlségﬁgh &y%L o ﬁtiedC hem camatedgd i adﬂedt tothie rﬁctwgl i ab:",e
0

bC i ence &Qhnt gases. Thekipbstzdd on rrayafbeth%rs

lagm-
i el ectri nts tiRn uﬁeradfsuptorm tDetdeswEQWc' _; te::;‘"'q":uﬁ:r he\(/m N
nGor.por atuasmadu;:eli'bwm “ fn m&raaﬁ Shat foh mpast

. syrp qfheﬂ ri at eI ua.ﬂgasiee tceatatgarucmba@m@m qsaﬁau
- ““‘j"ﬁ a'grf.c'n': <§'°" If’arm eﬁgﬁipd bebilwbberiean: ed slsemeringueadohnet
with WaGdidrithstas I smma ngre-  2B90 lm?ss“b?‘{gom il 5 wiR@58ad

oatrahstmgmquemyxtehmna_e Xl ch cre Sgyznvolves tHeRrha? rp)
_ded tr&g-dnhaermﬁum'rnnd qRaroind. ¢ S B oEes ,nrmt@nm gidgcfer: exa"meis.éw
el A0 T K, ced DUbndiive | DOt N traamatipencessr st arht'@sh ______ 2

T j e S0k Zoapled devicRlot { eri g withoRuen at:2 | o, e s‘-’m
| itie OfgHhked. ofHﬂaiemecqmnasndawmsul t, of Bapsek ;:r"t::rrﬁﬁf
T .mahddaars:ltefgf i, trigﬁél' e or. G%ﬁ’ f ‘the {: giua, &5 dd @atl haessaﬂiv

o an%’&t.' by that gaéd iy Ian-y dendrwdmgmmgpé
a?&%g For ae to chalt decthb elietyigti dz;‘ﬁlg{g%

%gé.

| these an ue to:
g eutr ihﬁ n@hs.mworamcﬂtrth energym pary bard- .
g asia-in C&dgt a:tonds?e &rwheatarm Imh I#UMeI et gt Iﬁg uﬂ"&nggm o,alagan ox.gemn:{gri S

the. subaatpadqnsmg{ KMB h wi ra xt endi Qgeréd?\ o tviifichX theapresent inveBtion: Iis:"“'
Fhot her ~ Kndaxice/od elicall ON, al’da'egﬂéd)dUCed and- bonbard the
Qur face’ rgéfg ﬂ%ga w&eﬂl peBl ves t heIWEtha bg&qrggﬁs
i'¢h. the ﬂ.@el .ﬂg. a Qﬂamsenhameaertﬁ’ fd’-I"HI ol¥substrats . -
f brr rred I fdéd&eitaauhstesathes tengisadvantegq B¥ns t | v fg,cg,&a,p|§ b dveas -
iff brought piaseaindused beating W%?’m oo ch as amg,hartg.aper@mm e@hatostiemizabr vapor . -

15

t h ‘oxyge &t’es“ aHadin@ spon- depabmmcwhlmpweﬁsof c

g WDOU”d S °"°Zause§£: Mﬁ?ﬁ@%ﬁgﬁﬁmﬂm octurs, (i avifndamags °[,h H%St%

{ R nSbofm E@ate, Which@redents optimizationlof  f | | chP Fn%’g? g Ste
wever abﬁ\mardesmcmme deemtp exide 1ayeb ¢ j ¢ cit the ox.de/atb&ratbstuﬁkdcy and thus, -

anul ar, d60ﬂt‘e't mﬁb‘é’éé’ "' It ed rad.hatueonag‘er ofjue sbrhigoridogtar tmaterial, ..
\nage °'@§e Wa e QEEL the nbﬁh ncet pommtrmzcisrtaes:h@ree ftigess & §I§n§‘?"f’?'§?8-. .
bvi ces. for examptbtbymemwﬂe al | eW‘&EF\Gﬁ 3y

epri orar gpmcablraﬁfa‘icedme|ztdtsttomh|edded¢%/er may i (ff?fjé“r’%ft & M warderess'w of gebem
parting damage to sensitive devices due to or dangling bonds, which

eate high surface 45 charge bonbardneht or radiation bonbard state
nsities [err]at the sem conductor ment during the formation of an

@i de | ayer devi ce/ oxi de layer interface and which will trap thereon to

ich the present invention is charges when a voltage is applied to the

vice, directed. therehy. .RLeventlng. .opLiium. devi - Ce . — Pt mms Yé S
have now devel oped a process of formance In addltlon a pI asna enhanced

N o Y

o o o " o o o " o



'-betﬁeen fhe. deposi ted oxide |layer and the sub- for exanple, of N chrone
wire and are acti- strate and thus provi des good mnority carrier vat ed
by applying a cont kol | ed vol tage t her @@30/7ggtine in the saibstrate.

The heati ngmr ten Its 21 ma used Accordi nE to E‘heehf %b I nv ngrmed
tNere |5 pegen the HHILIAHY d et sldte. SUbSt?b?‘ S, P Nk PGt
pr dcess f Qfatd GhdTtHA vﬁ@é’&éod inétly carrier rRekd ByedpRgin talélbﬁtrolls@voltta thereto.
“appr opr i afifetirax irdehe Glbstraghosen materi al on theTfteurh'éamg alemants 2r oper beé essedf

t he .deposi t Acgoldipgep thesmmnwvaveé'ne@dl%ubstraqpéﬂonat'b !negt e tsh@trstee%% tgfthe

vapor - phadfediefGanerate, b gy be ngngka
an oxygenespasihd@ el sipstiatecald e@br-pﬂasé c- 10 ﬂhe@ﬁarﬁtﬁmern&sltbreen mtaiﬁed 5seaw]a}
or as hi gtenaigndoa regegme‘-omfammdxrmrwnndfe a for edebwer wimperdtura (ie- 30°C)r<& qas higly as

(e.g., [ef;r: f‘:\‘jitm %ﬁ\f Egﬁ@ge él‘“edé"faﬁt‘e Iengt'ﬁq‘{"@dﬁﬁﬂ)ap 398 'B T b‘_’g}@ Eﬁﬁ

neutr al oxygen at re g lrh pdr for e;g?sﬁwgentobaé(? ra éfr .
which r eagdacthdh fdrmQaid 3AQ& :amaﬁ&r seloctadeSS ef f hdebB3hYy t6 broliBé Bﬁaﬁﬁ ater cooling or
t enper at Utetperatdre,i pregsa@C had tflolvOrateO cond-al d,sz| ate eXteryidrairuordaitrogeal cmolingdsource to
necessar ytiens. provi de external water cooling ogoof theged Pral?smﬂé re \ssmr\moro-

flowrate ¢ r?Qqe' thay e'""%ﬁ”é%@é ﬁ&‘P'eafF'fV or ni t?g‘io%%hy 't'i'&é‘l'qs P‘?:ﬂ‘ %5‘

density., p’?ﬁy ?oa cﬁg‘gﬁ mﬁ‘%ézl OE" t%su %%@r%t ure i nre%‘kegtm% the esé)a%)ed ra er suc(:%n%e

| G.OOI t hes é: ers OOdo q;ferre dlmentﬁl n@&at pr 0- 8 (ﬁ%eﬁ temmaet#r S g‘BGr-.'.

. may be rmbedésu.l.dey byduaszecbxbmpua hﬁthSﬁbﬁﬁd’eat €020 3036, SHeD FedfaBbrEprodlcigr means 16 is -

- under st ooth the efrmanm drawmbs)(h wbnnh.s completa\Bccanalrmdrw:mmtheIeadaiuead23 :

i t enper at ure§9 aé itfyp 2 afRS?' carryl th‘??ef"ﬂFQSb S'“ e, ggﬂx:g
BHIE= " oot BRSO
exarrpl e, We h e jadi a p, ;0
t he . acconpmmgi amgfodhes/\bmg@ méréu enm— - coomqma tﬁtee lysum Hiensa owré

t he -encl otizadedigdBgiation gﬁareomgeﬂ-mﬂ@tmwtms- I n sc*eelma«u m:thbcnurﬂdeaumoe-of thghlreetnlon

may be fo 36 ar rm ﬁﬂu%ﬂ?pmr[ﬂed appaﬁi’ﬁ th? lrxnartz
procésses #E;g og %aé ?'ﬂsk ﬁ:ﬂﬁ 3e- sug;oh q,ﬁf‘ﬁé t@t ﬁgﬁ u,ea,:

fi rst, andfen@8Q p e %u e process#tt €7 | Qdinfathed BEH R QMébol-
Fi gur'e t hecqordirgemnt third areinfourdin pmbatiiradtiteC & neut r aing ok thgaercurylamps cah beracédniplished-

Ai trogen wespresent launtlwaire'dh'pbnwpl mﬂoms ar e'“foa#qwmjpfb ide #éc'mﬂw rformance
dirert Hsure 23 %ﬁ% §l§?€ royides % % ?3'0":_{ :
éﬁ? r the r atl n c

phOt osens atoms are for

i-at &g)ﬁ)xry n—cor:?atmsg f %Gﬁre fﬁ éyé?r 0_ S f?&:”?

- I € pespéctiVent Ur SOT - and are reacted: to forman.cm oaghaa,a;vezc

ch: sEigweuhdshowie uqlsimﬁhﬁedjc&pmd allxl de | a aaquumempiacmwm such as a pump

1gppa[ﬂjltls b'ﬁ _ . Whighs acuate.
schemat i cf fﬁjf  opth my@ °°"rhu*s° t 39&5@%&%.(,9%& u'e
ferred apgaf aue ,p.am Builiﬂdrkﬁssﬂéﬁtio "ot 0ces s SexarER kI o.at».ha?n eBVG there:" O

;-silane:
28 are -

such:it-hat cﬁaméanw@ra‘actﬁ:edxygeam ingg;ra-o t hi r-daraesbritats26hane 28 adlicvestitain ok indi- - -
in t heurnarr sughias|nitrops N0l roteewlart | shed vidus! mactertigases forcthe sadnstedjchemical* - - -
whi- 'euP\‘VQF jé 3?) n""mgﬂ"nd' B}"&e(“oab. g __vr‘tfe eW’de F%H%‘E?’hg%‘g@iggw i

atons"ar edm btltﬁﬁca W%&umfgﬁs "eat ion o onnecrtgﬁé ?33 .30
provi des ausignated! RAétarE ddeOMYGRN-Hikkfedi Ni NY BHdE3A) Esﬁspécn which afeQded ntrol-

35. ‘to thmdﬁpes)aAcreacimenMr nadnawhichn 14. Ldad nts of lfeewtmtawhluhneiepncbduwd B

" a doped ofheckhemigglaapor deJ‘EHW? heeci@act #on @FPa 'tef'r;é a:gecqng
respecti v ovided with'a quartz window 12 ic cess Elﬁ‘ epéggg E&Lﬂaﬁm _
_a val ve ?Jf’a'gr’,i,"h““’ top sprface. > oo 1 xfﬁ.l 25 R morfife the mresuidor of

S vacuum pr afiksive BgtheBaeted waeRngth ofraghdti, appathat sefectdd | dopdiit eméterial, such as phos-
i mpl” errent asedom arhitigteyothe  desirevh iphatbehemical: wh&th phine, sed at eoresamdm s:onm! valve or

pr oc ess : i flowmetepr, s the amount of
o SR m%f%zz S ;ga;&u%“rr;:%fﬁ#a%ﬁ”m Ty
d| s s OCI at vapor afc iamps. WlthE»(the rrmhort chatﬂber r eaact i gnﬂeﬁmhef gakés flowmbroagic e sube 34

such -as APt rdm:s 'Q))@l gubstrate r halder i@ | which  vi duainta eab@falmr whigh fcontaing, 8. pool of

h the desi C erat ving mercu
sel ect Sd %ﬁg > gﬁ% 'g‘?er;'fh}c dhe dasrebgen EI BRLc B‘é‘ '%gé{%a ‘{;g‘rﬁ%%egof (go[g_;
vapor dep8Sghl, a@gs: i HTRAE S ) /
is used haa.eéent toothe bottorR ﬁa&erﬁ&sofpme $he 5 Ese&ﬁweaa e Wit FriRrcd §NAbGH
that a substance will not react with the - connected- to control valves or
fl ommeters 30 designated reactants under gormal m xture and 32,
respectively, which are used to control conditions). A reaction chanber 10,
I n which . the amounts of reactants which are introduced the chem cal
vapor depositi‘on reaction occurs, SO into a tube 34. Alternatively, for
a second pro- is provided with- a quartz wi ndow 12, which is cess

M-t tb% S SaTa WA NI =TT =Wa | S i V=N

r'eactlon' | (d|- sc'uss'ed belhow) t'here'arel'nclded a th| rd chanber 10 The' S

e e [T ~ .



{

react wth the deposition reaction may be brought about. The sel ected
vapor phase reactant, sych as Si H4 nts of the arg')arat us shown in
Figure 1 5« produce § reactive radpc!g‘lfﬁg[ych as[err] as may be

const r uct edh@éhatibad 38 b shisteamdnt gos raikwre  showroduee aqrmt:l owmgdn21tg). @s| shown in
Fitnal |y, thee mwam\rOMI es@e 3 ped s ghe speci fﬁqgm" Ffd below. atonmi ¢ ox

re\a%t s W fﬁe?“t‘ﬁ' ! reab{é 13'rl‘t’yhg; 'J‘et " 2R¥ar at us iy ﬁegeu'ggct’gﬁy Ctpgsﬂ}/g%fd
{for - th@ %\ﬁ%@ﬂt ét Qﬂgafaﬁjs’sh F@§re terrg, tfhoddEd %ﬁ:tﬁé tdaRhl, udnOX¥ -SiH,,

pressure gRPlgendsAstiucted BN skirdds 9-stee| ortdie desi r atlovaxiinlequaisa h(28) b&b &mdlly the
[err], asmomawi aaless eetberwises yspecified. | Thewhi ch taltmweoxvseraear—tswth ths mgmnt» $iH,, or

Equat i ons tusa?\’dwg '%’él‘oW’V t'??@rf” ontin

and 1 erov AR s ey AT e S é’ft.oi é'b ﬁ*

al
by- pr odu c@a‘i;}}lc i Ghses and remdvIACt ANt YA £i8] bad b u dNidfon the
(i.e.. theof:hem:&albypnambusouurpgoﬁesahoto}r for aemtaat |ges pdmtoﬁ-SnH tamadiyOdl;eattee

concent r atzhmcabfeaatﬂo progessxay rfi st?ﬁe h'i’ %\ r eactstpady g(@tee n«gcemram eh atomic prviger
n

r egcti oh.chamber 1Q, where the chem cal Vapor I n addition, t.he Hg* may @

whi ch omdﬁ“’i‘é }m%{ a’l;]e ts,ar T PsEsEatid nto the 15
reaction ham f op,f,a& gases i $1)  (DrHg+ho dgg-y}g)\L,HQQSS?A) Hg*
st opped, % peId gnY B tHhsHofu et aﬂ: acfdhactlon process is allowed to occur.
ere | n proaessiicaliogret heocqr.esent i nvention iwhere h=PlI anck' s const ant
accordance W tPractisieg fﬁ"?s?feéﬁ'r‘b d‘t’?fﬁ' R ithereof, h2 anq“f@g?“&&eéﬁf{'ﬁ absorbed

r adi at i onaw[‘d@ﬁ’e%ﬁ\gﬁgqg j?ﬁengal gERETHEY |0 U8 oxygen,
and ‘usi ngn&h kS and usi eap ar of Figyre 119“4—& I@-W-LUHII%D :
react ant - gasFigganbawith (cahanhe  wacdntagss a cheni cal [err]

vapor depdsamheon(cwmsssﬁ jand 38k faoqhmd:alas - 25 g&ber aISlthue‘ecSleié'Hﬂtﬁg/ \er ner
Kern and F& 5'“0" P’°°°ss is performed a 'S, Rosler in th%ﬁp Hsd cation
entitl ed g ’K{g ﬁ”@ﬁfiﬁﬁ?ﬂdﬁhﬁ esses for Passivatio (3a)
[ert].. Qmm &%Hﬁ)a Technol eqy. Vek,+ |

' Sept (I:t in th® ddymdl pf VécG]Bﬂ Scmné@TechnoIogy, . [err] 1 99 | n the

di'scussi oMolofl 4] Noy5, Mss@ntewdﬁem dQBZ-v-apoﬂ" dep05| tion proc 1,0The reac-

[err]- ti ohO%alfdhe Wcé"m'n /8t " he vacuum produci ng
predeterng jhi’:é’.g acueed bﬁf’g s 11 for -exanple 133. p537%
4 Torr) udngimBdds 86 b QFbcbBIAed aewereactant aepuchsmgrgerr]is
[ err].. pl atoeéxdmplex 33t8arH22.8 Baitiito 4JowhThechamber ‘26, and a- chpmi.cal |

uhr eact i veel normb earpmtqu. such asT$ill,. fseact i on of Hg* “wi-t h +H for m"'t“_‘kﬂ]e'_
pia er. 26, h n.b | .
pr écur sor lg\fbremu:allbimrtaactl esgx gﬁg tia&a .chanber ﬂé %q o?l [I-%B'rv]«nh' Szvhtch

i eact I on.

necessar ysich a6 @ dﬁ5ﬁ5@§8 e valés 30 eIt lﬂverhece%ﬁaﬁv &ﬁhe%ﬁbcﬁ F tﬂal’kﬁesent inven- R
r eact ant sarerserisotthas tuahaadmutsfrom the nhanbhgts I eads tioo.. hmeaéaMhesmhqaemmmucw tblhe R

26 and. 2823r3é‘§ trespest elv ned major .

o o A v 1 mgga L

Equat' on BEA 6fC sridkcubyl] méeh e dsUb & = ean
~di r eedabtgntigises tblaeansae nth/mmuryphase rdaarn‘bmm Buoatioh (Ba)n!bavens ‘a pog[_ R

of mer cur yapor t'res'e chamber 3f tﬂt‘d)et!ssffr%tthef or mi nqh'éﬂefhﬂt\'e'wibdmat"@ qucenwre&for

react ant hﬁ’\‘%( be 3% eﬁ'ﬁfy - &iﬁf“ rEﬁ-'.&' &%
chove ol T S R pon PR O LA

"at om C -oXuges 206€mbfﬁt hdr.OThe ﬁmfpr ci hr ough o BtomitD6xygén aritt ROL hﬁ:hatea&:m-c
this fi rstng meanssts BndcUvkitert ard pmﬂuceh resentoxygeonnma!ad)@e férinediiyi thia megcury

e s e e

ni-trogen nteordarat. P 1 asor 01egen By ‘bhbiabHerdaP Brost
form at ommot@liytgeauz&ﬁ nh@w ﬁlnﬁtb&ﬁe reat-omni c ing means 16 is activat ed and

produces tiorechamber t yehere itrencited the meecufyor ned by (he nitigetw (258Z4k-4Gt on 14 of
a sel ect eftighatpaisén H“FE’(!T&S “‘"?é;i[ﬁg i Zeg di sggci ation oé %ﬁ:ul ar oxygen
A

into pro% L‘QE et em‘fé gﬁﬁé QZI react i “accid
"Equat i onSglofind tg) e e 3. 32 53Tl Gt 8 dBBtEAHolisly N
55 . by ot atibn(\Below:aTme Hg® theh @biideagvitht ONi C avitheStid, as didcusseaitiegelatidrine the prior art

radi.at i onthé/oxpgessiestaining prm%gewcb s a0t oc heniteeginalpexidation @rocesshit gsipacassasy to
quartz wi PRfbfpuses ithe repyeer Qadissopiptgnandyaffer inftpit \thig, sPoptanesus-thewnal exidation
mer cury (4) Hg+hv (2537A)[err] (Hg) atons in the reactant gas
mxture to formnercury atons in an excitgd state (Hg*) 60 (5)
[err] (approximately 5 electron volts above normal ground state, but
un-ionized), as shown in Si nce nol ecul ar oxygen reacts spontaneously
Equation (1) below. The Hg* then collides with wth SiH4 as discussed in
Lelation to the prior art the oxygen-containing precursor, such as N20,
thernal OX|dat|on process |t |s necessary to and causes the precursor to

o o, o " . - o,



SI?M: i ® accordance with the process of the ‘a conformal. coating on k@
i Nt egr at ed circuits and present invention. This inhibition is accom (
hybrid microcircui ts | N7 addi t ion, theOODIKTO8 plished by c&efully

controlli n%a& S HQ tl&grmlt the for Jt%XleS my t?ﬁsuH?ﬁdI | lh hiﬁthérggal (9 i%vi&fs.
pressure a yééﬁ rbdftor $aleof ARRS, as Funher laGrOR SstH@as
and. phot oS, tll’ﬁlaec&ldaﬁﬁd.lmﬁ hé Iprdtedseofdmeai | i n abuoafopha cBatb@lc@\Ahte@yted circuits and

devf ces. Thresenf iimebtiqer Gbiesishibifitro i meawm-of t he hybrist r'mr¢q'rﬁgts k!uefhi't' v theass gxide

par anet er sPlishetbby caretully cartioling it BpRIHE a qngd?e f@g;' ication of

t voltaic
ther mal oxEEEIE thhbidas ;@&gﬂgmtel i e
bel ow are, c(;n@,om( BRW p\vd& sDI Hg€ OXi ddrésemt uWeﬁﬁ&ﬁeﬁmdQﬁe .Teh&;d th:ilaoprocess
| edge, thetrfetmattoxndanmrmddeat mahbefcorh;haeuse of eanmbeasemtdusmssembelma nodaoaw-

Wi t hout aniphibited and the' shridatinnhereresal ofpthecegs f dedaehte dissy gemen ﬁﬂ@fofaf e use of a

conpet i ng [esRPL sigyeption “may occur without " any ghotgg?@né( E:ZD zisg %%aﬂ:ay%r}o
o Subst o ﬁ%thi o b Ruanie sbihebipiacess of "y e ab‘fve-descn | Rebcbde the
above- desc picb@l invBrtion Esxggent diengire SRKAlicddNV ENt | OfteseAXiyigRtiorainayTBls@ be ugdad weidide
present i nberatprmmclmycaalpemedsemeedede@tesm dbze thpetaylp hlemm\';tmerfﬂwd‘\' ploodk8s tri-
whi ch geneg% e%eutrar%ﬂ?ar?ﬁ?g}y i Mhygeeneﬁgn um [er thtl ,qalhu ,nq pf'@utt% on germa;n:-
particles 8 AR i“%éener Bt hyl (8 Pea 1
Jer Mane,  PoiihC Bhmbire ok hasdaener at 'éhﬂmw T|CI 0 TO?-r BobastinOnekeirtagaide,
di bor ane, [aﬁi'de}iITHe-valOElaf e Qurpis sianl deasignd 2hi gHWE) @5 §y,0F, 2l dbinm hydride, HfH,, to
net hyl i ndmuh a 0] c8mn/sermc ralpetpr tsuhssrnieum t et rRfO, i irst tpeepssr emagiment of "“1* |
[ er r ] ERSBSs inuentinR fa fipEHEIsdgD, Example

substrate us the charge trap
avoi ded. T@f in 6f a‘g% 5&% Q%og'ﬂ@ densi ty Furﬂ?anore [aerJrlceaan:ahﬁﬁnmem
hydri de, [ QE.{ ty ne t@%e&&%uﬁﬁb ef@f C QR dUC4cBérdsridd ithal ®cond embodirest &f the

This first Gar, aa@sn?g bofiteOstitiaps) s ppddutedent ihat er f ac epreseot inbengion ey beaedamed spracn

t he oxide- -mrbsemtwpm/@mdpmnquoxrdp lapds theat ed i N'@Géh?l’feseﬂt 'evenpmwas‘tpﬁe

are ‘mnim f\éﬁi"b‘?h “i r @Ro8 Juinority cardley lifeyr ¢ 1y Pt énb “'e 26, 27 d .
e substrate | ? in devices s an

addi ti on, io"):gk\’ the proc gﬂﬁ% Erﬁ’mrﬁecp-r 0GESS f@rt'b' |t‘3 "b?hkﬂos@rf sub-

generati onkibRCR uma.t I tAé pEdRBdsCHfSthe Present acCCOr draee an Mdealawcameh awdopdiarmng

of the (i, mvpntnbamgMd ribamved pmtectt '}1st| S pr odseteeted slppanhmaterial drserder tO modlfv the

i nventi.on H'a Fn‘Eq‘a‘EJ (ae q“ht‘erface gﬁ‘f‘ff%’ cfrig T‘Efeggﬂ'éﬁ'

onc the” USRI R R o clii R P

iﬁ&ﬂ t se traps/ p&%:)h 4 GdaE@ntlsudh JS;H

i on I%Eeowo § cﬁrl"- ﬁmﬁ:ﬁﬁ dafiibeagal nStpamd&% &6 u&ﬁﬂﬂﬂha FatcRR ghoto-
er t @ondneked Wt & hﬂatﬂelvlme tetipemgee,dec t 0 r ashnsitized rd15§¢cla§lon of enhwnca"v unréac-.

al. @sd@vnascrmm tempcsyuiecind dieassser o st i b cswqea F:m% igﬂf -ct,,,,--, -
= S S ¢ e

Jing b@ﬁﬁ’%fé dbrisitPae &3&9“51 ghine Py WREPRBSE IR

of the pr esednd .mdgvam bna:mts h!gmsdeed)r | nsu tnmoxfygnyiehd nduvabphob sraanads

t he. sel ect édegratpd cirquite des bwcavaﬁed Is addi- as @ggw o\mmmw ugh

inorease t fengeBre o b ’5% quee@-, n"lfflta 3 w@ c,:%n%ﬁ@@a"” c;::z:.' |
ab oru o

thre (3) uh;ﬁgung rbohdseﬁ&mbwt indiesel theaﬂbb-eved | nssdﬂmsme simultarieauslytfamted. gadsphoto-_
chanber s (@htawbﬁrred'??p Egaﬁlageawdthé davmg?” o gy t he pe %f%gr@s!&v @F\efgfhéat"ﬂ#@’s@mmla "
307 28) &y "G'é 1gn EIHS reguces a ghos W ey
Do ocns R e " ce S e e Co
1Ny

h
b oy of M e SihiS;
neutral oXygifdlioRb fmsausd mnlﬁht on th%ﬂneﬁlmemoﬁkmwmbal ity
neutral at @ressr de&:ﬂtmdct\irma.gtmm’imdré e of radi ati'on danmage. Further, the-

probl em of pr0¢®ss ofsml mweﬁnwomm@ fre% atl’ﬂf-as Bhospti6l us- c'dm'tha%?ﬁ”%tﬂﬂiar y

mgration YR mber ;- ng pho i nyl The
neutr al ﬁ Zeﬁm em of théueo :ﬁgﬁnt i nvent Pgn cah? ‘1‘?@ g3 §0+ngt cles’
are pr oduc e 15 fdimi‘e&lwythé) bRkéss ctangluct ed -at{gp r ell-lg?-l-NgJ-v-YHL-ﬂ-‘lAh-Hg :

terrperatureresentemvembenss tdenesl dorsgrenilart i 0¥ of a chem cal | unreac- as | ow
as room t eprplh-sgsisteat. smu'a't hes neglighle poro- = ¢ j ve Bkyg@8H QERrRIAE+HO

precur sor ?ag“és@"flifc ok 'EEW"‘%E% (g decr easpd, devige Hbbtle §ne spauence
Ni trous oXiglrahte! ﬁr}ac@sn rgy@@ Yutity €act i V@esehile@UBEdvE CSifivdivas 1€ Simgitaneous
t enper at ureofhabg laCBassuvatlon addid- 08t gutd)i NG PHREIBS QT , bosi (iH,asndp RBS -byt atomic
of high density devices such as very large phine [err] which "results in

t he generatlon of scale integrated circuitg and very high speed atom c
oxygen and neutral phosphinyl radicals, integrated circuits, has been

avoi ded. In addi - respectively,.as shown in Equations (6) through tion,
the prior art pfoblen1of pl asma-i nduced 50 (8) below. The atom c oxygen
and phosphi nyl heatlng S av0|ded by the process of the pre- radi cal s
ST QR =Ya TRT=TaV S IVAN« b M 1M 2N M aT= N oY aTa K~ T=Val A O o VA=Y o} M TieToT MK~V =Y W =Yol il IR VI -V
absorptlon of phorus doped SI|ICOﬂ d|0X|de [Sl(P)021 - as radi ation

M. I




su.‘flcuent ta bring about the desired reaction as neutral oxygen atons are@
formed by a direct shown in Equation (12) bel ow. Consequently, _

phot ochemi cal reaction of an oxygen-contain- the productlon of neutral
particles of the 59 i ng precur OPIOFRA® el i mi nating Phe requirenent

sel ected dopant mat eri aI as ri be'd above,,fhssddl ad¥Bimyr i of third and fourth

phot osempﬂ ﬁ‘e‘t‘A‘ c‘t’ %@; E i on (8§mmyndmnioflﬂe prese dmant m 'n which

pr ctlc-uﬂ. len Bl thd oG agohot ochmrelabxvgfap@ipmiiﬁ forrme nco ect

pr ocesssre,q&;p nO(f1 zt Béiow. Consequerdlsp03| ti ophatechemicd ﬁ‘.’lﬂl;qm&m "Zﬂ,ﬁ

wth a maverttducrmn biutne of the mfg ?;Zt:gffgf thl:n &

42, whi etieqte qﬂqp@etgv@tpnam ﬁessffd’eda "’c op surﬁmep a&hﬁabedtodaemuc'a'lhepm

mat er i afayetioy (8! m (Z%zzai& nt G this deposition reactlonodccwhl'% proyifed with ow
42 is fq]ﬁ o BB SSRart 0 DE T ans par ent totrarlrﬁearsuetl ee@qw“ ?gﬁ?@ge"
Hg*+[ err radi ati on whi ci i H’Lhew‘

tra

chem cal rf®icti d1|u+hRé%ﬁ3eYtAi)‘d‘Pﬂ 44 having a (1 §ak e},t to the selected Lavelength of

sel ect ed wavel en 99) ed by a radi a- [idifsbn RuHghUGIINGe Esin®r 468 ptme-h
as an arrég/”of ce?aur fol |l owed to acebenutal steattlons Rad'at'qnoW“Elhé‘é

Mercury vaps' s +ﬁygmuss|(WH$@cond proeess semswwwﬂns@f is uchF?j! \leela}
passes through the w ndow 42 |nto he esser?‘f’"‘ sur

espect td’heamgtrb\é? foj,lgwew?)fqi nv j" actlon : th& ﬁmﬁmsaz pihmcebes
embodi Wf&?r? d scr oV :' s a &Hbﬁﬁdrabewmindzbe reé& OH\MW"OW"H‘GF ds
a invent :sat s a,acuf tthe pee sbr;t, --:ﬁa conberelid edUbSthtGB’QldP'aﬂ‘ e| yer
whi ch t Ngveaisn, rea&pmhhdﬁdmaym scootroltedof a s ebsratep B fsj h

IS to bearfeymo ok taesélecﬁntdmercothmPﬂé" eact i oris(f {J'go e'ﬁ° 'tfhp r@.aaeov; e
chanber @Tsor is mtf?ﬁ#ﬁ??o t Ettom s,ug, a,geeh ﬁgg%emi bn ouigbh trlay be
control '::‘i'a;L:s“ rﬁéh i mﬂ{eherzg aromiudash Nighrah emgtsmr(silTrava?H‘)-
may be. e ® eact ant. gas esird arginare petivated By appr‘eatmg elepl gon-

Ni chrone -ﬁhglbsvtﬂei adoﬁEr;adesQ\,un imgntofoer s 26rgliag) "2‘§°9° thereto. Thev 0 p,eheat"{’,fi

W re: andtrar;uesmt mameld ab 0 '?' @ﬁ‘ of, ac tr:rpg% ‘t’zif °£§@£a" gdture for
process ®mpobe el o 9 m%ﬁfﬁl a0t NEfofthiRg - dN@epeinéd nayeel eﬁtbntdssmﬁe e
present P’@?@f’i :I"g" sdbfe%q’l‘ﬁi film proferti®y. be used opt i onal I

gg;g gbyomelsnw-tenperatlureracﬂcmg ﬂ@
requir eds&ﬁamaamwm tﬁmem BasyaHiitheh av0| dse"tp &ﬁ‘h o tu,g

30 . foradvagtages endmpratrdiabgve W E‘P‘W % ' F £S |,, k) ;@ruar e
radi at i o 'Ef‘aE'ﬂ'ePf at',““"d eg:(é‘z{ é: ves sequen n@nﬁf diarmg@tmrepmmg o
sub- eﬁ o @.,p‘sregaaﬂt i nvenieartsms ame\mﬁlaﬁecussed in ’3'at'ggt° :
“Addi tion hdS @6 EaluiedTemnH'Iamabé ‘the adiafon-hroflu %"}gﬁ}fﬁ 3 -
may - be W'ﬁwa’m bm”'rtQWd‘ Ve M -t'H w%f@ér ed lﬂmmu ahd1fl ei’t&ranW
as room ledgpethe fitst ée'm" g%" g f_Ofamat 'L'arﬁng) mdahs 58N§lepas p@beelvmhtwatm' L
I ayer. byp"“S'E!“"“' b agﬂw ot or er o . RbwMp dRerétheugrhas. gmowoeusglgme ﬂ'e R

present . béoordmg to Ermwaad cool i Mgwing mtmgem 3*' ? B o\ osu :
second- p@eﬁs&&eﬁrrbndiemtemfmmnpmeﬂt : °°°"“9"% dd% 62 a "9
di scusseclopanw ehsidqsowhosnhomwm‘(l'{?n'“ nd - t’ﬁe rflg occurlfthe-.: _

Figure 1p g| S COMyg rmnlﬁ ad1%lmetﬁ4§ )@wﬂ- '
are, to ‘t’oci’,:g c@af,'., I r Wi t hi nthheuamelloa&dﬁtecdsgctmﬁ que
the first ggrmomus}n.)afaybhﬁseumboroﬁ “a mthmg;'t? oae) tm‘i
|t d
ére 't

@

and an_edopingaarsife (AsH veayi tmadseq fas @esenic f 015 t hd© Gf?ﬁ::q)f’ ular 988 ,4 ;ag:he :
means 55,dopingh %!blﬂ i (§b Qz’vvi"ta I'éﬁe ed diel" S\68h ozone. The enclosure 53 is
f1 owi ng tal'FEF'gg Hre 2 CHech topdhemesmeammmf @aﬁtwﬂ :

W‘ sgﬂl
this sec @; ﬁ{.gnﬁaﬁ _drsact | vadhewbéro 4§p n ""Q&'ﬁ%gj L
ok gay Bg Qﬁ’@ﬁosure :

the pres qnardg&\@nﬁddarlﬂ Te} h»av be usetidod fehg 156 t hené?ergﬂ%ysh!

53 dopantigridme sogiieg. pthes hm%rsoﬂw'}'"ﬂ)@'*ncor- hfarmild ia) theral
functi on qufsoed Mﬁcha?'f’ UPa?f E’.‘ | ISR deposigq %ﬁ’gﬁiﬁ Ldezfstl;igghwugby valdel 54
the for maﬂ'ﬁ"aﬁ e L5 P58 Grrur 1 T t;h:a thénoo aokcttuheprgomcme P2
dopant - co flhs bes,desrsﬁyll,a;yl Hoorfvad (s8UChsoas VieBuun® pump (1‘08 sgz :tsl: '03
“preCUfSorduwskbebmanﬁgaﬁ&o@moms(emm— For evacuafﬁ 'Eb‘ﬁ 1 ‘gﬁ orr)) to
cont act nwkcof| the p@xwvgmve@)oanpﬁ"es"%?doﬁr ane [e‘?’ﬁ;“ ?69 r@mccurn
the open mep 9"*’5&?9. h%wsa% t he doplmmaaﬁosmaaeiow }:h r B0, thered
for arsenjc ‘"au su ,pm theOXY&en 4rbadhambats GStdl\grﬁ&j(ymiqhgcontam the
sti bi ne [eprpa react with. additional nolecular
oxygen in the antlnnny doplng, hydrogen sgl enide [err] at nosphere to

form ozone. The enclosure 53 is may be used for sel enium dopi ng, hydrogen.
secured to the outside surface of the reaction sulfide [err] may be used

for sul fur doping, or chanber 40 which surrounds the quartz hydrogen
telluride [err]l may._he.used. for. tel s . B3l 000w, 42, DUl By D O ADMS i
there k0n1as Iurlun1dop|ng Clher dopant contalnlng pre- required. |

o o o Y b1




ctlen The chanmbers 56.and 58 are con- . chem cal dissoci ation of @
T ecul af oxygen as nected to control valves or flowreters 60 and

shown in Equation (15)1bel ow or of 0 OBOIZP862 respectlv‘gl y, Wwhich are

‘'used to control .the dioxi de N02h as shovvn | Riedrgtsadty, @ drdrfii} ol@bowaairsddert s

of reactumv!gualr\/rﬁeGﬁe‘ar’éaﬁ"ar‘i‘E Or 4 tHerd rhrbcass kmhmpkqnqqapfg thiecrasent
whi ch arSéa't?a mguc' tﬁg) ’ﬁ‘;éﬁ chgnmaan vely, mvnntaomd:&rfg@n d|rec ::s
divs8oci afEa .t Bre anddss @6 cphot O- f@h?rw Q;éfé' n ggnhe
present nected 10 comh,eﬁalmlor poveroelers Golamentﬁ on® x' d g@f’ L‘Q quaﬁda,em e) tfov
i ncl udedea reéwememvmwe gsed TV\,ﬁ Rl E; nt ai ns ps,,gi[adknown matena(s]l&)cﬂwe!rer dapable
cursor oémeyres efsgastanis gy ﬁ%e&t: é lhal . Suchyrassspdiniophd maygearhy & direct photo-

correspo dl"tr,? pm@ﬁ'et;z&ﬁ,f;meop the pre(s&r&)[err] dnbmisperesesssl, which controls

t he anou t,‘ dfon (discussed below), there are included ( 3800- 6 ) q&p(qgiQMT—Q@” sor
i nt roducedi‘i«'f gﬁaﬁg‘éewh\&hrbenonta"l%thS'P’?'nt o the 8&’3@ 4)é\lf(?hl\-x%ére it is mxed

Wi t h t he cursdren theceleeted dopapiaefel d as thgig§ouma@ahol3s6HEH0 Teact a
gases di Qb‘iﬁﬁgéﬁ aa‘b%%'es 3 %&a a‘::“:,ulé%] %:fn c oxygen, the oper a%fr%‘?ﬂ%&”a‘é'qand
react ant intRe tHab®eG4 isnt o react ant alak fhe IbFrEe d1E
careful | g%g%g? dl Ewsh tmeraneam»xednvnb hlzmber 40W ot @Pgé‘tﬁ’i m@%&&img preessure rand
order: t 0 otehi deddtant hans dm;t&!imj’oam chefg 1 daS atlol riit myarbfngomﬂUg‘

the)

about . Theactanp@ases 8oy darordllyiha i r] by IrGider 1d Jnis e er
tohponeng_%e d?acp%cmro% wher dddut. lr;hfl gbtr € Bxidatioq] |o§@195 an o %La{s revuo

an al ter fgfT ,%e m'%%gpamys dows orRigure 2t ed of d§ u$peq ‘Qs’§a erfd linvention and as"
énbodi Merhapibel Benstrixes et stalnbsnlste ofind as o st gsbeﬁ;,.herw se |
speci f i edaurdinem, unless |oF'13[1‘S' ‘° y anpl e %boﬁ&ﬂ&bmedsar@hm\m geppP

Fi gure 2 somgraivs sheyenin Fi may 7 jc

abpve-ades\anth th(scthlp’r g@t@e@enwf B3 "t'
ei ther a Q!B‘ﬁﬁfﬂﬁ‘agf?stztr%v\\&: tOChm‘Jg Feaz®dr I eact orpventcog5 oxyggth ce "R 1’&\9&‘“ gfg bg
enbodi ”E”mﬁf; t:@%mafsgéiﬁmov§ Wath @eference ta st at i @1 fﬁ"g‘};ﬁbﬁ? | thé Sl@ﬁétﬁl’y«dlscussed '
|nvent|onF.gmmgen .at.ons are gener at ed, by a S)}g ﬁm prdBle Ak SaudecBdthe igenesation ofy
reference tlo practhy‘mottb%hm g "m{‘&%'b,g whh ch dp.a.@dmsasclsrah g high gneray 'id'at“"ba::
neutr al p&?@f"?ﬂg tfs":';ppar '&'}%‘,ﬁ% fy di scussiebomis Q&t?f By Pt{i;gﬂﬁi by

i nvent i-onanq AP fefbbioRlolthrstpreEm Caus edavsl e‘! H@" Qdntion are the
accordancé Jae gﬂe%.gdi:nﬁifdl&@dlemtth?hereof e 'men Zgﬁﬁayr:&?am?ﬁ%mmm

hi gh' ener gy rﬁeidmalslmd fanohatesgn s agpar g R as ugwtaesenbetdhgthg‘ape?taP :
t hel'- 1 bonivalvengand 2. gﬁé"% %!'g mﬁ%{ g’gen g?oars ash aﬂds-gm ithreeropess. p m?@gtﬁ}ﬁ

_ g'gs’i ve.;l' I@,gssaidvant ages thif thtfhPS‘b?"d'F‘?'ﬁ rg? :ssa?,, and’ .
l "Emprﬁltﬁ,ﬂw fatia leridSat 9| predeestipinesk cept t AAP °‘%??§ 'éq, ar R G thel
iti ON fRieratditdthe TuisecG pnd 4 ghepdetg. theyr phot’ tdATbe Avolled. Rusthwr, t;bs) ,

s di s qessien chamheeﬂﬁ-tmrfa qigsion a;?%t val vggp usaladcaﬁ&mgroet theprosesstay

‘eact amans 99 is acti eg‘e’n 3: Fithe descr i lnthovuhtsrthmbspbﬂm‘! E" g':::guex N
-as [eqqn & the direct Fi gur e thah an| gpp o{:g .95 OIOE4AE, o
ding 38 ﬁacbxﬁﬂn-co &Et iyely, %]njeﬁt mav alsot @l sed kudedos-t;;._:
|"rrentp t' He.g.advaﬂt—a@&q H‘ termn |Jc€l=fc|di|dad’l ‘galliurg, germamum, boron,
predet er mgﬁﬁﬂAl for Nz‘P)o YB!% g mer curaydi inditre casismetal oxides %‘1 %’;'se
i nt:o t he tWHHRYe w& l%n ht hus pdgmmheﬂfmé\'
of the reafif !H“e% o %«atloﬂw béme i O At oﬁ;igﬁ%“ i nl“ﬁ ohidot
can be avO{héerdaanME rWhm«eansusﬂﬁt S afctlv Eﬁo (% &uth@athble 3 pethiva -
“appar at us #iesociat@r @ﬂ!!d? E‘ accor d- thmm éré, of moceed eqatr@d out t:“
wavel engt hprem#ﬁ%hsqc 0, ';fhﬁieh §, third mdmcmth ] @Uﬂbﬁ‘bé?%‘ ctlce '

ith e
appr Opr i at ¥ W' ﬁl d‘ld ect t M’a#“b.'ﬂ" &OVB: .
t he. use of P se ¢ l@g&.sﬁa {dnd I$|Q)fas shrwvrs el Bct eff 9%%, ?h tlgfmsﬂﬂ Figurel®s

t he- above- s@rat.dnsdmjrandds kelpw-pr ecur'sor (e. gth,  ghb dlﬁinb réﬂchifﬁbﬁfs5
45 ' present |nvent|on may al so be used-to depwsaﬁd 518),950&))oswfm°>1?@r'?

radi ati on 44 @Sﬁ 'E'"’ (Wﬁ4§’A)Qb§ﬁt ri c pxides of mgabbratgsm sg} chﬁ'sphsh

t'hrough the his formed of % sugaanef ssﬂzfg%v% he present
¥ied &

oxi des of al um num mat er - O+ i s: transpare mtg ase reactant,
tungsten, titanium and hafnium using. the gas iﬁg eaﬁdsemméhotb'mmlca“y
radi ation 44{pHissesSHat@1phase reactant's di SCIQSWded meutrdloaagpmatome'fﬂi“bﬂ[?c nce
the reaction chanber 40, pSHig causes tHE . B a dopantTAMainid PRCYILCESS

enbodi ment of the present di ssocti ation of the selected oxygen- cont ai ni ng

invention is illustrated in Exanple 3 below precursor, such as [err] into
atom ¢ oxygen. ' Furthernore, a process carried out in which then

reacts with the sel ected vapor. accordance with a fourth enbodi nent of
the phase reactant, such as SiH4, to form the present invention may
be perfornmed by practlc- desired oxide, such as SiOand SiO as shown 55

ing the present invention A RCA =T Ys 220

bel ow . but al'so usi ng t"he appar at us 'of F| gu're 2 W|th three'

T T o I T [T o o "




of _a sgl ected wavel ength as shown in Equation Usi ng t he apparat us @
e!;crl bed and ‘i || us- (17) bel ow. The atom c oxygen then sinul - 5

trated in relation to :gure 1 with twosegent taneously oXi di zes the

[err] and PH3 tq form' gas chanmbers, SiO and err a‘ ge- %me“df
phosphorush@bnpred(ﬂamheaeeug‘ﬁbm“\cwxvge" is pend%ﬁt’?sgsem nvgﬁtlon (i aﬁgb f

by radi atlon ' ein,

fof a waf eproduesdthvodlr 1‘8 Sogjay fa" oxygen-

hawing a 528" {;& ﬁ ) 2N troUsug de ‘éﬁ&réj&edesﬁﬁbddhend illus-
oxygen- ( fif, .c odyher( ih%f} u|O+N3 trateddn rela@amtoa‘?lgumgwrtprt@@[ﬁﬂs*é?t
and si | anQad&@Sst’kEthﬁihe(ﬁ}ﬁdnd’alppbf mabe react am champpers. o gg aftr
chanber 1Q@esimd wrosthawe-ddeddySidhas viewtit pr odulf gc }J o dia.
33. 3x103 EAugsieadidi|bglont t er nati ve to the abovenfds Crite ecBas gp.@ro)(ygen-

hen back-fi W (1 8liet ﬁ@gmAmnce |yd'1V0|cHr&§nih§IEpldtd’rﬁiBt ardl ssHler@ atvasorhe
Df t he 15(“)3%8 agar n evacuated a prsdscsed eapopfphd@paﬁcta'doﬁbﬁrf?ﬁc
br ecur sor syt a&H,eIRHgm-rﬁ(P)oz+H;EB3 3 x 10 3 Pz@{‘ift r'Y wat P‘)a"”

BO to forma neutral phos dical as sh gﬁgToﬁifQ g%?ﬁd%'ﬂ Ve &@r
fo admit t hé RO e th cafL go Wy g Thenphg&mhr lgala Jess@ases
err] in a iggﬂ%ﬁg ;ic p.asr t he atsemuaovﬁagwr’frm)nﬁd flowmeters 30
into the ty Iiﬁﬂuﬁmhllay shawndnt he aca@od d!e'tnwerewctlwtqdh'e agnmitethe reactant

i ssoci at i Egoationd t9) beb@r Thecmml @@C@_ﬁ@] t he r&asas beq;peMd :% '°d§éid'; Zd rﬂtro _
Sred

bt _quat i orfoymen) aed, Q‘Yﬁea{‘ A f‘Wi“P ®he, thd f%d% @f@ﬁaa;be.s

: tab 117 zedforek cg Q% tm&:sla!’: the ﬁgtfe"a& RESfow reates weﬁspﬁélﬂﬁzedlghe '
pressure VETJIH"?e ﬁt & 1 ph$AOT US - d ety éssare vathipwie jeaction gbanmben
1 20) PHOrUeRUBPRSIOS hedrdwp :mEa,m:omKZQ) he val vi® was deskféllﬁ sans of the Va'1“§32; by
hchi eve a geesure of approxi mately 133.3 Pa '.‘llg‘r’r) "iﬁg‘fa 2 Hz'a YL cool-

bl ements 21 and e.c 1 errl. F‘\mryeme low- -
hct i vated. HiWal F’B “Fﬂgé‘f%%'g es'flsure mercury. ag%s?ﬁergnsfaérmerd mnm;ag;g were
120)[err] 20) SiH,+0+PHGEIMelafdoand enmtted ra;dvmdami emltt%@dm'ﬁ'ma

lhi ch ‘was. ab‘sorbe|d' by t’%e nergcury 30 - vapor iR53HY EM"F Elé;rﬁe he merc

hr-oduci ng The. procedure foI | owed t agconﬁ?r shYePHe _exc‘ ed foreigen '22:1323 j
rer cury at one RN Bt o ronles ¥ cor o .f\a:u @iiid b RARATBTEBkGEN.
ith the nfth %mL '(}i)atlf% Has aHabovaxy gen. mla&omauwm‘m deniosidizers thatsilarie| ty

s descri b roddsSerfbodeant sfhen oxi eiherGiO) loe SK). |Véhes ysingq swt'n;w::.*
lespect tom‘erp&sérhrmvelntpnwem trativigitionallye of¥% ei ’E%rp‘;’ 53%’""%@@‘6% P 8
standarg

jonit i-nuousecarirliedr amaunt of Hv%h’ﬁ"éri’”@%‘é’@ it t hat g W m;‘g;:.__-_

hOt ochen m %&gﬁg §*Z§J a:‘ Eﬁgt rol |e nﬂcmwatpeafmratesre @0 tof8iH, and 50 -

flopant - congavay ﬁmbersasmren 6, 6 Pasctid diN,0) A lavet lof é-Qzam ':,rpd"“d
I ECUT SOT |, with @b reatiand gasep fromathg eitamberss56 refact aWhen asct!ﬂtmﬁg‘ tnuous
l andar d cuded 88. nt roduced fromthe chiampet 57 B%Zer ;"f"ée" m
er ‘m nut e (‘Bwey it ob) é‘fo4 lid b’trcon

k X€s.. . ScC

. tie fquethfrocs "‘i’ﬂf Mg gal ve 614 ER :
H‘%ﬁ orb o '° S pro for Wed hapbhaaraeamtraatofzo am .
"' era

lases f10 fijed e5i@t ant200Ak pérl minuteatising @f copti ?nﬂﬁY‘;f' o
err] and particles and hngh énergy aanlhtli:r@ and oheinf N20 9\@?951 YAkan P% emica; -

actartttgas tg)es of .

hus, by t kcbrseguent adm rdmeefséaﬂerﬂa ‘dF’I‘I’Eﬁ‘\'P‘ of §§7§ grm,q an

s pr oduc&Hete Apnd, addit ; ,z% nﬂ'in% i@L(510) Wa bﬂoﬂ’iced as a layer -
jubstrate é‘dﬁ bgelp,@.ssg. d:onsarrayorbe\edemrof & silibgn uafer When reac-

OW- t enper AbsVetwith radpast $o th@lﬁlrdﬁrdcééﬁefnbw-s depostmEGESazfesFWes pfSid, ad N0 qf $0 o
hi ch: avointkht bhthe pesere rimvention. VaIfOUQ:H t°3 ' ,;2’ V@Ymaﬁﬁg,m
! nt i nuous nﬁatem's |‘bﬂ"e8h {tdu'%w b%H gy radi 3§ s” Ahe ﬁ?:%

t-

waf
hen .using @ b 'E:; ars'"eq epd bonﬁ@r .dfmm,e asagemecpmmemiggd:_
pact or sy furi grad.‘- chéiﬁhﬁ es of silicont @cudgrldvem@rquohame rocess of
voi ds t he pefarsers which are Saddéreaundmitmame]oueqw val ém e Va""°'(‘)f“t'§:
Jercury f oroxid hﬂnndweawntrqzmen(mth thhee' m‘g@éﬁ '°"

$roduced awea gey oo "t %as m'x prod5&d f’lms
. n the surf&ﬂ@é%iﬁ ﬁ&fiﬁ? |me n reaCi::E Qbf&cWetrﬂiHeﬁ m@i‘rsﬁccofsmg i.e.
hird proceghwe I - tant gas pressures of [aras MH&resmiWSll-bi’rosress' leaner

gent of the pr esent i nvention. Various dopant in fim less
Jere used iExamplgttatic materials ot her hanspho§ %°°PI§§$ .f %C‘f gg%'“‘ a

fystem silidbh ePBREqlutE!es) "\Rfags"’pr"é Redas an hese ) sTr?rcetS'derate
4i borane, arsine, " the layer on the sjilicon wafer. stibine, hydrogen
%cl eni de, hydrogen sulfide, 55 The refra®ive index of the phot odeposi t ed
ydrogen telluride, or other dopant-contairiing silicon oxide |ayers
dormed by the process of precursors which are capabl e of sinultaneous

his enbodi ment of the present invention was oxidation by atom c' oxygen

i th the selected o [ M<Yallas M aT=Ye NN 1VANN=Y M M al~YaYe: =3 8 ~T-SE- TR TaVol S aTa WY SR A1 F-VAF P- TS0

p a e reactant to ' ormthe desr red doped "”'reactant gas mxture ratio,

o r

o o I ~ N



uge 'pltasma t.echni ques. The stoichionetric neutral phosphinyl - @
sadical (.PH2) thus formed conposition of the filmwas deternined by 5
reacted with the SiH4 totgorm- phosphororosoﬁpgsr eI ectron spect roscopy The
[err] filnms . do ed S|I|con dIOXI n_ex

. excel | ent 68?@6 erecg@ 'P‘fslt abl Uat i on § é;g%@%d%‘be& Ws (\;}pl 413.8 i
dgposi t ed %&ie% §i Béa WiehBergaui val eEIEcuTséédeE&e ThélSatémit Ay¥§Ger0and

t he” si | i conymap regma hﬁigue% CFBEI st&réﬁ”d etricthe Si Onhdutdainphosptinyb irddéed! Bmmrvdrus deorgied
rates ti nuwompositioovofpthetfdmheas determimegicbor syst @mted lyeith thise S'Bu G)Z f? pRius-

to the depl"e'lge'de'%é eﬁﬂecmﬂppy Thet Hi0a it ant 3} rdé?f" T:i Sh°
content of egﬁ%:o ' iﬁﬁcowﬁ§ﬂ;§'§ﬁ ﬁ? ag aat:gagg oh srhc KE E%%S
@Sﬂ

respecti velg G) HELE oﬁ&%&%ﬁ&%&om c aﬂﬁ\lo}dSIf&w hodbemigkl- reactor system,
phor us- dopaBangh OS«d Fey dueas thdejeplstet exygem t he dMavvlctaa@sdéwrdw oEBH2 N.P| and
f'ormed by tdaeatent of thes%r@sﬁ!mat@'catvvaﬁnanfrﬂa?‘é of 200Wrﬁhﬁ§§ Fi‘efef%e ‘E{%dé %’f

os fn é:

t he presentb ﬁ\‘R?EtsP %{9%&5 fsorn;z g"efh%)hosphof’
| ayer was fﬂ gL' ﬁ | | met er h&s Rorus tent &W&&b Riydt was
5% In adduﬁ.haﬂ o e QWxﬁbeS/Sk’J/&nﬁihahrthé ic ,s:onsr;ammms 59T anditiont & loy fredsyre
and st atdigegaivodonstive was abprodiagtelers.% psd em was swtie dhatepberical Seagter |Sv.ﬁ*P"1 a' $ é?ed
was 1.5x10- tBe dmwetfvn factor wagj 1.hx t0 freHF'F'ant gas Wﬂ‘?‘é‘d&iﬁaé

FRnS e g e T
measur ement $i0

\and 1 mmo f rne W‘Err Pr ‘go g OO :E# ”éﬁp?al!poiltdar dtgmfagl‘aftes of ZeO nn'1/mmz:;
respecti Ve'dénsrﬂ; éEsl ayer tt 2o/ raihutek Mighet hqrwh nt in
di scussed. ofhhe pramt mvwaton d!qsds?p usmaé;ubrr nitial theadeppsigad - “'.fnm %"atﬂ‘/o :"%

density of geRime '02 fi f or ne procesgs'ng % Qi
H 10.2 ec-
phosphor us- g dff hﬁ?ﬁ@d&iﬁgﬁ S é [Pentj on g e;rtza a&fo B mCldWiLot phosph
deposi t ed | g¥&ht WasnticHRve 4ppiieitRh %s af cﬁent | Met Qbping of 17% in the deposrted layer have bean )
Usi ng:-a I’ealﬁfre?@tforgfhs pussieRion asf srefmc[oeduciorand Thecfg;\idochem cal I de 03| ted
S|

Si Q2.1 ayer sdevices, RifBuladyi qhaﬁgeﬁensme 2micEo- s o
- descrﬂ mﬁ ng' Y e an ovégl s g&?e d«!e e Qp to-
hor us- L ae e REIaEE L\‘f&g 21 on B & .% poYa a: i Qﬁrisn&hm ind
e depo@#etr@ﬁra v BY Bépobitid &Mﬁﬁé‘ss OI’ t henighars sdfraétivie OiRdicds indicated a greater
onduct 6ff 120—160 aohnmdlsoﬁéwm@vh parti culpacr# orshadgmgsemsﬂeﬂl \ﬁé thec rSiQ;

The ;3 ef r act pureosp. dde’;{%ﬂcm thher rfétobt!re 't‘ed *tg rz@%@gﬁﬁs ée% ;’:“;‘;’t'e‘,’f -
si | Egon NDS‘"e omde 2 ay l:g o dl ’8 I aJ ed Aﬁ%p Lp & and'the-. .
pho&dconducighyer a3 gg[r céﬂ ve on hq,h us lcariterfd vl Cohfitelbd B energy -
fro .55t gxidbCobatiiSon &tk As f | el d ef.fect t rmam\@msrav Frinlysie- (EDL\XBB'hW*eratS

_ ed. Theudngl te ebdva-ldascrr‘l;g plocessa$ifl;s may He' B'e urg of ,F‘('!‘g]!tefs {ml)
thi gkhess lavess were similany depes °ﬂ%if@é§"ﬁnd|‘%at ,g? ”& gms

(. 12@% 150040 148 ’aé‘?f’ch a " " -phdsphorus ﬂv {y‘, ];,t oft,ﬁﬁ,s,g .
purgose. | ngadgiets on.. the process of ' the presenhg. vdluﬁ or 20/ ten/seebmeY {200A/sd dmed) .
‘cal _conpois hxaarrpreafmusmateﬂtthearusemgf the used tvehi mrwltanalmﬂqum@b'r%doped' o
't he phpopiseacsarding tetie peco % erfilmg ved el (;,31;_::; B
S, i ncl u rﬁ{s&mp!“m'% a3 prey ashbgie*"ﬁw r eI ect rﬁj\ {w ev'°us dBielectric

| ens or a gtﬁ@&dperaﬂfs db&2riblARAE itlistAtddr Ot eCt i Y@ dépo: EHbSab ibed pracess
confirmed by eRaGsOW0 Myuréle vidtathien geadtant @asimi I I OF . may be condouapemsadrnemm-thaymount of
'anal ysis (EE)m(Z‘bersThda\e:t 'gr gf\f?poowﬂ!g ; tsi% afBovef}??nw@PNB'em xrzgfé%fsﬂ Hickyi? pdded to

"P-etch" || wasdgpo @ rs (m) é Jfagélgio

depgsited o em orrlt:‘c blgrar tnoﬂho r, 3 ndverﬂif % o rs%%

ure

Al subst r at €gample 1 above was followed, with. the addi- possibié it form phb&bﬁorus—doped SiO layers
phosphor usddipedf § enind]réactant gava Mitougmiids wamt | § f alst ¢his preaesstdmtiodiofen af ¢h ereﬁ ﬂt
yi el.d- Exanpsed agthe oxvgen-contalmng precursor, silane - - invention by jAcreasging dhe 18 ?n Example

' .

_nnf second (296/&2 5 g}m pgasgfg r'g;tg'm ust r at B eSS i2i3p O g

whi ch conc U %ﬂ fod by ‘tldp ped procgg %hﬁﬁ&ﬁhﬂhlﬂgdeb&rtw Bhosphorus-
second enbo hcmmtaﬁ car415<cntat oFBneEhl’u gdvapodaby . $enoWioped €810¢ afilme afamed Iy [itec sabnte-

i nvention ag 3&3&1@‘@&5(1}0‘11@@:1 fin badartz reacdwposr t i odestribeth progese of the emeowvvﬂon have
di scussed mressure mercury arc resonance application as dielactric layer: fﬂﬁ iva-

dopant cont &jt "r" AL G e gsf@&hag%%rm& o m
i 11 ust rat ed s raydtbn &%%r ?déu&a/g Rate- d Crr. qsregp%oruadwdamh@nmap be
Figure 1 with three reactant gas may be control | ed by adjusting the

anount of chanbers, a |ayer of phosphorus-dgped S102 50
dopant - cont ai ni ng precursor which is added to was deposited on the surface
of a silicon wafer the reactant' gas m xture. having a 5.08 cm (two-inch)

di ameter. The Al t hough phosphorus-doped [err] |ayers genera
procedure described in relation to were formed as described above,
whi i,

: rolimebed . E S YO T -
form phosphorus doped SI O 1 ayers tion of a thi rd react ant gas Nltrous

o o I Y L Y b1 oy o "



\
tures gxceedi ng 1000C on solar cells as described @
i#relation to 5 - ‘Exanple 1. Exanple 3

Usi ng the above-descrihed process, Sgp(@sgygg exanple illuagrates the use of
it he Iayers were simlarly dep05|ted on Ge, 1 nSh, and ro above
jaccor dangsd wd taghcomwtaedtfﬂ:horr daveré 0;8;5;&}; subst g he mc Ts e f%hﬁf

‘i nvent i Oqeva)\gs e minimiza ocq usi ng g%é’ﬁ qsnc_\sss yrkﬂ'Hﬁr]obé or

deser i beBoth&? (Ga)1 83‘3 arsenic f(A at tempgras descdsaitsaelldr &,bnsves dias&rmycerm ofelafier rtp
was depodi't ‘a‘cffs'"ﬁg Ph& appar at us shovvn isnN Figope R Wit h on the surf
bf a sil kgewpieralfer, using two reactant gas chadsiner the abqvardescrigsd 1 rfg ﬂ%j&ﬁ

nol ecul ar my@m@erlhl}straeswhe @ﬂygferﬁhebont ai n'av‘a%gsglsm'af'vo PRSIEY ALPS HCe OF a
waf er of peicesscon ﬁc?y Fec Y tr““’as h:g’r der to cmtg,ﬁfopel Yudinghivkt tgehdi@ Ipeoéessg
a 5 08 Cﬁ?ggu 332 e R 15POBISIA sl elamlor S da semsiod
eaction o Q{o%eﬁimgereciasmfl bed i on rk asuriaee t0® a sligon waer.
ni trogero gaa&aﬁtl ahle!ib‘mbmsa lage of Si0gwEK anpl e MoleBdYeo d35d0% e’,‘ty?é?ﬁﬁ '"'

{ hat depdshed oy deswrfeceni® \Vi'fEJ'V\?frsd'fl’_%" condi t f”@ﬁ:ﬁgﬁ Mg;fm )gjgmf e tion of 0

' ensi ti ZQFY'm] a § c"hd i) digeter sp WA SEHrddRh QaLdfubitivds\used and

i ontroll "e'i'lg PiRGE 0635 srf"é Ie'agagt{,%‘mta% ocﬁém ol greﬁa@t m%mﬁmmondmns of the

bper at i ngu i 1 o - 5 vas U exbctaTtassepcyefe Asrely !; - Using
recursorcoms.ousmpaomnetmaalrrwtm arstenyas f| oq(' r%?Pf ’§‘9 off sé&"Pls NGO,

Bel ect ed wasp oud. Pives menee.'m'% s°"”2?) Jﬁ] a i a % (3

‘ ayer Of eﬁglec 151"@,’; 1" was V | %gtcfép& tecﬂ-&‘l% rate WGSO OlSIntred
h amntwsN os qu ttae .di ssoci(Za0® tb hecdA? 8; 30amicluted) Ehus, it may be -
: 3000 to »A fth@re&&.oﬁbﬂuﬂmSwasﬂ?amdqft may bee'\/\ﬁhndtmue? of malesylas OxYqeR as ::;:
fhanber wapectresiltdabtaified frons é‘tmmﬁh&me'lcﬁe use ofoxYgs o mven% ggg‘gé 9 AN 9

|

id
spect r agiuséd Qg !ﬂZaM?éU" 'Hﬂ?PY’}'al”h'ﬁ\ r2Ean Booe ni ng precﬁ’rﬂseor

in practi %g’at‘ﬁ’é’eﬁjég :;' nt, hile, Nei\?v ?]sersey) which-. 25.
W|resent i: aﬁl fRdandRton e OXI de Exarsplé danspar ent to 1849A

: ad| at i OMg4eAy which was demsuéd dmought e pr essur Ehifeexayp! é!\‘ﬁf"’} |n_§, %I
' " spetpecmsil” w-rmowehfop&rem@ hamber d| éfu orprogess In acqelanes Wity

4 h
t ransﬂ’let 'taé‘aﬂ(t“ YV b"r;hece atoml qﬂ% fd‘[,'i,gﬁt rates the. use Vof F
spquf; °°' jn ﬁ,, t | on chaiygesmg the aaﬁhratuzmewmasaddnllustrated .

$ccordan f..hmt .%d hj girda w'ﬁh:ﬂ r adi atin oslatisngo &iguwerZwigh ra8%
Hnd Cf;aa'm 4 afa lhe @fth;esilcon wadert Aon s ;ﬁhew%ﬂ %h%p&af#e Tikg %&E&Q
E il

h

om'm

Hhereof twagamdas owtrares of S"-Hes% Nz?)@ﬁzher ein ,9 A¥WEEN The
fhen v eacyeen B scﬁg'srespeciﬁh%:% par at us éiﬁ r'phﬁ @dﬁtﬂekdrabewtm aveladort he' -
: &)da te

flerr] to z\; |7oh i Exampll 3 above was follaadewith dhetagdi- .
fhree re % ﬁlﬂ&d hr&ﬁbvashnaweb&yasr cm th@nmflaltbmwm#fémasA°°“S'5'°“s f'g:
Mhanber.s, maypé]e di ®ﬂ®1!at' wa é"aftf’j)xfyfgg mu;m_,.-:- '
Perr]. of 2, e rdmgﬁ lnéet‘ of a s "?"6 a o mharé& SAFONT
4 espectlv ..la_. nﬂ tef’l 5. 0 aé% V\awm ndi PhGspBine Mae thng
dressure BEUARS ﬁ ,.% pﬂ mfeu.ws edis” gmntadonqammochgweofdiﬂé F'?'b'@d'"ﬁ
| ati on {dhave' eﬁvé in ;amracwasﬁeobe i ted at wa\ne“stat 184.9 npyy ‘;{é
Hhove wasié.ol.49\ibd stali fate ¢Haeacterstics °ﬁ :( 7OOA) n gi[,'d ;Egv(‘:t,fe .|g F
tes 49h°t°‘iqpeﬁ’i‘°'é)f5'°=amﬁﬁf‘?'d" '0 %lo ¢ Exafiplé- Gl'he 1849

Fchi eved 8 pt %L,Jeorfl ;bh Eaus(t\madmmasrab @mthqmig o
5 5ed.  The cq ,'tg;.t ;gée%? ndetgﬁ%? t he %%sg':aodepom ared] causerl\hqmw@xthﬁ@f 1'%

g t he oxygmhdngmt Si0p - lagrO weray éormpdr eed by tppem gen then re
_ecur sor ;deszr!bmoveawst?\@@éﬂé G"V§ br - pr oc t@“‘;‘m 32 °‘”" in E%

bs deter Jay;rs %&‘& é"f eggf}%‘\ |me 941 s phi bne pmﬁ@s. )tosited asa Iayer
: f.l | psone her S WRAtCdeb it in- erpmtsmcmwmm V\mrwmesgmﬂﬂuws___ _
Fhdi at i on piég. a to aveo a re ractive i ndeﬂO\erPanae'tem'qa‘sfqaémb s used

fvel engt h lmﬁe i:!ilﬁodbemml(yld_ep@sﬂ@d\ﬁ@halqug%ed to |tga r cganda:scc E‘rhg sa'gd

ar act er ifertried by dhe phoke-degc % g drg;j @3’30 yin
ot odepoPFaseRf Ryepion oy fatip E y: 30 hinGids,Chral h M@&r rﬂé y bof
gspect ras%y.ers gor tg? ,ﬁ,O n E&%ﬁg@:ﬁh@se of SiaébRevk ndl wsi‘tb prOcess optimizationc Thesehes-
g ﬂ relati %cir&uugliamals esudh a Il\mﬂ&&m;sh deqb03| ted gg oqn ethpetenesited laypr ¥y
. nm ( 15a84.9 ApCdTad pxtodondustiee & % th ‘{.ﬁé‘s@“ od

nd ‘causedolidig Q%Yt'ﬂeatﬁelﬁ’rf"ff?ﬁe‘l"éﬂft°'tso'"ﬂld duce Al't hotigh éﬁ 'ﬂ%ﬁé‘r Dor eOde%c’rs'rtred

atom ¢ oxygen. The atomc oxy,?en t hen reacted descri bed above,
is also possible to formSiO with the % H4 and [err] as shown in
uation layers by this process embodi ment of the pre- (18) above, to
it oduce the desired phos- sent invention by increasing the ratio of SiHto
phor us- doped Si G2, whi ch dep05|ted as a Iayer N20 in a manner simlar

T 1 5 123 e

" f“I ow phot ochem cal -r eact or



m ned by Auger el ectron spectroscopy to be the react with the (.2 @
vapor - phase react ant t% formthe val ye di scussed above. The etch rate g

" P- 5 oxi de Iayer on the surfac®@POARB substrate und8r etch (1. a

m Xt ur e mbs@@rsdldopdd WBIDEI Jayd0 M3lmeal assel ect egdedepiippeat us\ezen@ﬁemuhepaa@bes :
flow ratdeS{r@er-]aboaﬂdwes M.7Df TROUhgwical] of t hiissptim®n of the oxggEnebotiaming. pre-
.phor us- cfaE@(g oef Y'P|depegitad o armdaiett t o be cursor to genemte meugﬁb%@,%‘ Hempt

to claim, L?Lééi‘lﬂﬁ?ffeeﬁﬁ?ig FESter tha}} '*Eg 1335 f;éf*f o ‘?ai‘;"J‘n d
vapor - phage (r.#acﬁxﬁnie 5 60\bNaatsl, BO SO, ¥ geM&JrM@é

phosphor‘kﬁs’fa t6ped 2 mi of 70% MBIOLLEMNtheCrok- um bogoaditiodsndi um a um nurn f| I ms
producec “B fztéﬁ}e;msghém ms;:m ned t;é)e t %‘t amrmgﬁ% @qsnrgsvgem claigy 1hah€rw'um
deposi t il 2USS said vapor-pnasg re ? ng
TIERR L e T S
vapor - phases.r@a@mmues 5res.bbswws<{uesrea dopeda AShredesé adcmmf;qa RN zbwhérhie
above- The photochemdatly moeiedlp&\osmhbmeon d| oxsadievaanektr@se epétarg oy sithes d8iHp end

process gﬁs)c%; 3 r fas ttfogmﬂqleh\t |t5eﬁnqq ,5 Fég(iiﬂesﬂicm iqiqx'tdy gng/or silicon
di SCUSSQﬁ eé: ﬁ?aﬁﬂl“@ 4. 564 (Seast Qc%grsj gétgganty r@éwmg

precedi ng le @el E’éeﬂr'ﬂ%ﬁﬂ bn hay sdéhi @R has begfimPalterein said RonY4iHd,

sai d oxygehrltoeicabadl with fhe @espkdtaolki@rgry- descr i dae‘ibr\m ﬁlhodshﬂldéelmotltrti@ntdftmde
pre- by %%mw'rmmﬁr duseobxq &g réq oewad) nitr no%g)gquue ogewr 6}% ':gﬁ‘bfoiﬂ‘mﬂﬁt S
t her eof , i n oy noPressy 9’ d

RIS LT L e T e
and f | ovgakadufr, Ctﬁﬂdic&éeoaﬁthet inGdnBion s h&r m and eAtd ¥R l3esel Q:lowar{th:@hthmmg
5. A pr du,'ressl tacloo phititohealavaporndepasititinn g depannauerhag té i‘roorpdzrhte dep,ampetoofs inth @aid

i nvent i 5"'F£‘ oxides, Byt i ify G“Wﬁ’épéﬂchd?mé ox¥de 'P’%(é? - | s

parti cul@e e ﬂmﬂiﬁétaﬁf“&% Al s 'k h E%%i‘f‘#y@'"g &%&%"&L@S
dopant - QQ:E\’B@' Islén b Qn{srt%nﬁh%o che 'cr:? lgFﬁ‘H s Iscause mercury
mat er i algemammq;"apmmab&o apdidvh, dxingingm,i Nt O sambtdséns&izéd cmﬂsoawddemf utchosen
i nt endedi@tuh fuhasthe ant dafniudGin additioe, the. ot omeen-@atamm ecuc$elp03| ti on of an

oxi de Ofcnefmcallv u eagrv§mtqg§-§o ele'a?ecula wherein

ursor {s not i ou O{l r?erEGHSﬁ us
react ant, &g@, iél mtended toCI a' m gf @eﬁaﬁﬁé sﬁﬂgs caﬁ& d
to sai d iadiede CatQX}fﬂﬁanals% haSwill € t's congdl grodeds is peﬁormé@ﬁﬁ adtiti to-

sai d pr ebemielly disscciateste angnic m&ggegeaimwnl Lag)  gelelmiaahmeadyarvetiereby thdiSiHy)is present at
al uni nu n";"“‘ or W“h%'hmeoeensqns't@éen FUftResoci at i of Pressurg eqelhgsférm#%?ﬁ’a 3 milli-

me mete cu h
t ungst e m ﬂ JSQ %Wtefs n\‘wtei?e JO pressu dai gégq Wﬁ;ﬁ&n’&gr
chem caldop id%? % %A&eﬂmap & lySed " meters of mertéurv)At
to clai m\é’,elyVH%&“nee:énﬁur B@ méySinbide bthed ted tomalaurcewss e»sincka\ed rmi;@&:uiamc inde
oxygen- cssmlta!nm plbatmesmatenels nsuchoass oxi deth@x:} eris silimon manpxidgen di OXI de

i c{ﬁﬁ? Wj eieﬁté"‘? 'r phas ewF\erem 3’%{?"‘?% g%‘ggég (“Sl i%i &e

t o- d
he. mtrous oxid I% h§ t

N a StadidotPRAA 16 HRDTue smcmat est O JlaRETISH pxaémbe Sifofmed i3 con-
chem calprodime poosphbres-adping, bet u{s ¢nenfded ® pr esentinuaiis \ﬂbtvhpm:ocmmnm Urbactee’ whergby
sensiti za%'mganv [Egpartiepntaining graspiseraviiieh equi vatherfiH.thes 394, @WPatepPﬂ ptandard cubjce

subst r ate B, G EHGRY ‘?ﬁ?ff m‘?‘ﬁf‘*‘sﬂy be Eﬁ""%égg?"%san‘ﬁfimhﬁﬁéﬂ et B

N20 is RiaBaid lof YimutaRé & the process is
Pr eSSUur eox@gphl wih ard sanectacﬁ g% EeaEianz( $dchi | | | - Ilaidtired i$1G0 tb 12008 thnll Gh& loiuue:en
vvm ch waseauswets mcluderrélbwaee oérsmersmmy) t he sltmpemqpudae at which nerel
exany]lYarosst 9187/d8. nd1\’§i"e§e"bt prdfide. t he Rragess scgﬁﬁr%ttauah‘eer the ¢ U”t 0
Lerr]. ﬁﬁﬁ?ﬁe&é B, gﬁ@g%ff @5’% terssa' S éﬁaq 35 oo, (NI Fﬁé“?ééﬁﬂe
silicon dﬂéﬂ\@X}e or Rh@sid A~ QBhd 48 H,) the predetermifed A

process accordi ng to claim 6, materlals wavetdagthss 1 Z5Rs B35 10 { TMSORON 95040
GaAs or c’akmferel n the oxygen- cont ai ni ng precthe§d1'.h|asa Sis flowl rate of 2 fagdard cubic

Finally, the sc oj the | nve tion nitgpu s :‘[‘% ’:,I‘é?gdﬁ":égbmcéb hahade
reactant, Eﬁ:sé m :al ﬂﬂ&%ﬁa@ ?@?&Iﬁg of phopﬁh Eete atureatwhu. ?hé cesg|s
(err), tBsitdERdFising thes £on efheBO30 92@&@'%&1&% okasu& id S

i Nt endecdsubstrate to 4 waumus\aid Mcﬂhotamhem cal sumaotdmrx»duhsogby i ncl ude any
dopant - CEAMEAI vrieqsties aassous givgergontain- [ er 19 Alpseress agessding tovany of @e(sramzs_
st andar d"¢ BECES SN chgansreace Pf RERERT §f Hhof osehst® i WBtIsi; 18 yvgen-containing  pre-
centineters per mnute and the[err] has a gas tion to form neutral
particles or which is flow rate of! 10 standard cubi c centineters per
capabl e of sinultaneous oxidation by atomc 50 m nute, the tenperature-
at which the process is oxygen with the selected gas reactant. Such

mai ntained is 30 to [err], and the oxide is precursors include diborane,
arsine, stibine silicon nonoxi de. hydrogen selenide, hydrogen o
sul fide, or 9. A process according to any of the clainms hydrogen
teIIurlde to produce boron- arsenic-, 1-5, wherein the

T ] o I L N Y - M I L [r—



&
mened by Auger el ectron spectroscopy to be the react with the vapor(j)se@
r@act &nt to-form.the val ue discussed above. The etch rate in "P-

oxi de | ayeront hesurfaéeofthesubst rapyuigosetch” [i.e.. W mixture of 60 m
of water, 30 m of | ected tenperature, pr essunr"eedanvgaﬁklla,%\% I @hich 4H986ukls,
-and 2 nam%zm&,{,@r r$iopf laydre fpimed- as (gbssm 5 Qhfen-dopsdngi m
fi | m wagestitlelr sBoRedwen 15 The chemigal A o ocege! a)cgéaérdten@utrat @ygen rptoms that

er ei ncahmpsitibn etarrel P*PS&S @V“o %tg;f,jgat of pHé’o@w[tEltHe]ViltJO"-phasﬁéﬁ ‘a 3mrgﬁase
rEact antmined Ay ér'?r?%e'égt?(?@f@,gsc Jetue BAW-Ng yal ueisletryeneartasy re:;:fes;nd flow rate
phosphoY ‘Eﬁﬁﬁxtur 60 riv@ivetas, 3g el bfi um bo'iel:? ‘ednt?fa‘i’%‘?t"["eafum num films
produce 9 )44 BRIND né lpe mO% AINOylagh aire phos- 'f'a&bwgg a&cldd?lg@ttemamorl \h@ﬁf?ﬁ‘ um

deposi t pRgtus- mbhmlsm.iefém aé\)iie ‘F‘ cussed. gaid vapor-phak redctant gersains HiCe%H 8% ng
to cl ai migaificantierfastef ab% ﬁr'fb {gkgg Iymdeps&aém\t’ued gpheBp h@ m‘“d‘“’“ um' m
vapor phages yes FATRD ar ca{lerarp]or and dopgium é‘r"? % L L QiR a, wbyreut\he
above mss.f on techfli é‘é ;Qéurcday idscssed. con di oxrsd% p se a0l sileroSiHpeand
process S bﬁbt&heaeﬂlv dengﬁﬁbm PRSP %*:d 15 oo ORI riesmdd.hl dionide and/eri s¥i¢RSsed
i n rel atdoped t SOEXHMp| tormed DY Progess nameadedi Ng to any recedr n
Whi | e trnesgrbeeerﬁtesrs ﬁ(/ £ e Ren par - 4. ar oroeess i o.%gxtgpfecg""g

oxygen- dﬁ“%le ; ﬁgf o iy

gda,l mslt;eerde&err bed wia!‘h nitfdgerpdiexide
cursor ig., equdeth{e easpéct wnthe Pgen di o g f g%ag °th |(gpmhirtstteqt@bf
Nt Wil | joRed gRbaditents theepf: ft W'lbr’ec ﬁ’§ _I ap o a%me aQQ)rowmdercorsieloe%t ed ‘¥
t Hose skby fhesb skied néhea?ftth bt f i Ca: A progess acc Ry ST Row
rate cont]‘P'tsr '6 m an hcgﬁg gmva,md,npl]at ar "beWhQi j@ thei ‘t:s m@ye:,;sam_com Snind\
pr%ocess gp@aytmrm@domgp aetpart | ngP’P JtN 0,559, Qofdnt gtbers into said
i nivent i of &, to the ph tacrmmoahve:pen @W%’@“oxr ge rr' is tormed in the
particul of smdohexrae:sopwa tafntet"ﬁ%d ® Eva iS no 5 A ridcesse amerdingftogd %@éﬁggg
dopant - cohotactn | Yapef t Wl AR adNatroCheni cabimy apeneincegsessy Y3Pgy ‘sc:u & mercury
rraitjerl aI at“b qaﬁ(PB fﬁ%& Radhts adnteiing Nt 0 saredctgnt ¥td| aid gﬂe" gf‘g,e Utchbsen
(U, G6Hfurh, toron, ﬁ‘tﬂnum aumisem, phot oc REGHD “‘Q{%@) QS Tion of ar
o f mamum téhgstén adgitiapsthe ¢ o*any ﬂ?e&egﬁ [¥e aaeuyd.gn& i Whe""“ :
refict ant chbrlcal Mreacwcvaqr g"";g?e" faim whed @ygenrmenEiing pe ?ﬂ“sl”%’ %@%ﬁ
t oisai d et s nekl @H,;‘I’ Efgg'f‘gu% & AHAB'S cont(ﬂ;%rthgvaporr me 5;?@'3 .
pr #our soroX@enc 8Lk T Wniger Wmnlnmm— gal | i ur?'{.:e IpERC ”e Sl ifey a Mmslbwatntat
phat osens"[',ﬁer,%ze disloSi Qb atanon oxygén, aithetfoden t mﬁt:&nseﬂdi’mdﬁ mﬂﬂ
|
0
c
P
[

J'

qui
di t i Qitn of WRhousEhercuryose eI ng pre,gga.eq,r mefchﬂmm\ahd 29
n- combaulm opy pich oxide g’epo t:;':é\“rﬁ&gcess acaedsmengzutve‘e ] 9 %ﬁ
m% @ 10| ecustars of TRRICU TR am@p ,.9
190 thejp essﬁir?‘cgm”' '

'{ f the
Imlt%g é&"& '5 m&ﬁded to

roi spevier sk _
.aawtgande q;her A
efer r}he oxbf u,s}ecesangccomug etd atlaigh J:Q,h

frsor
e@q gi amtrateam'aamls | %P ‘
photqus HngTe tonein Poéb ﬁ?g QI med waeramsthat oxygmggtm %{g

ci at matm'atit aslg ent,orBS " chienascoxide (N9 :E g con-""
is "fg@%,d“ eﬂ"ﬁf u‘y s eilpge {§i '?%ttth ::ﬁ r‘s ical! E}t?::f ﬁhereby .
& nontsmo&B& bt B&nté'i!’ed-- i - tﬂ,@"%&b Eriow atblor 2 staodardieubic

deppsiti o dopanﬂmn@r@g(ﬁ'engf’ and t Rgndwdibrs &rmnﬁmeattd the Nao has a gas -
perfor med -byapbbleo l:gs éfg £ i nven flowpate 6 1 etandnrd 9{9& e;:sg,,
1599. 6 Pa t(onztOm i ﬁ rga bl latdrkied -$O sm-nmmheumrn gras ,he oxide is
meteérs of 98 ' earmrraictuhe Suchwhi ¢ rfﬁ?r"éi" edgg( h exarrp e, but may

i nck ude Ot ursors mcluti edmmrmeseﬂnes sﬁﬁi“ht ‘ali ned g’rk r&g@ls&{cédrdmgimchny of the c1a|ms
seni COﬂdUCﬁﬁPogSNbsilef&dGE mfeqe{: ar§' as t hp_gxivihereirs tse Iqun‘c

GaA3  HgCdfiyeirogen &ﬂ““'ICHSB Progues P T 0t o i alss dirsoAis rptrwegrg g},.,

cla?m 6, ?ﬂiﬁ"éﬁ“"‘ali‘?"" c’hs'és Tenses or -ni rrors"a““é‘?“t ?l;Sn '7§¢ﬂ>1§5bé).
oxygen- conteR heépprecursor is.Si solar cells. ";’1 ét?'ag rﬁgwf;ﬁ@aﬂﬁﬁn&hle:ubtc -
i nvention chhihs OUs oxi de [err] the vapor - phasetdf,g.a, gl Per mfutesandohe NG 8@989
to the use of phosphl ne éxkjgge [e:rr]ﬂavha,t@ﬁmggpdpg q@é‘ﬁﬁ&'&t‘ﬁ?@ejs

a .cén- produée‘\pr P?"Uswg ‘Ejed ilbcracs | ntendwmitet the tempefqt i oxide is
phot-ocheni'@ h° s b mdsdrgthmy dopa h ‘ox%e 6 recursor whi ch

the {err] "at i@w-arabe redctapt sananfdar d cuﬁﬁ% peRL&ding toay ofithg claims.
phot:osensi tcha;ﬁidauvdjnmawa&aseoeen’tvrgmft’ P pess m [uig a;aé}emhe\eNBﬁ)/gharsofﬁa'ga% pre-
tion:to forng preeusor il theresprce ot ragiateR | c?t flowrate of 10 st andard
cubi:c centineters per capable of sinul tane s oxidation by atomc

mnute, the tenperature at which the process is oxygen m“‘“l“ﬂﬁlﬂmmt ﬂ“
gas reactant. Such maintained is .30 to [err],
precursors include di borane, arsine, strbrne srlrcoﬁ nﬁno i d&

hydrogen selenide, hydrogen sulfide, or 9. A process accor di ng

to any of the claims hydrogen telluride,. 40
\Aher»e+ FW*E“FTG“"’UXYQEI’I con’t arni ng pre- antr rmny- seI en| um, sul fur-, or

- QAUCEDOF- OBt S eI T ™™ TG T



r@/ ¢ admi xed thereto, said predetern ned et audit precurseur. pour @
hr@®/oquer une -dissoci- -wavelength is 184.9 nm (1849A), . the vapor-

iti on, photosensibilisee par Ie mercur phase reactan 2l s silane

lerr], said pressure is?'precurseur ch @bsﬂ’ggﬁt enant de | o?ygene 0- 666. 5

Pa (0 to Scumok lid “HrRleBuis) 0x9§enNiY,IC4HdY nitrogeh 7. vBrec de eesele®nt ddditionnée audit réactif

levendi cat(rNQ)nasGadrﬁtmlStrtel‘m @&l pledatenmiieds of trﬁéaﬂ@‘rﬁ” Cuéﬁﬁ aR’%W%”e’“ gi?gf‘"
Rie G

'MrecurswaneieeMtleﬁéﬁﬁ 34@% b ¥enest 20. % F mere
R R R .

) e, 4P Si f | COggueMa peidirs@s toruienast dediogygéne est
e2pr g{i&vﬁ%ﬁﬁﬁ;%@ &b‘il aéﬁtrﬁhetersr per du protoxyde d’azote (N 0), le réactif en phase

n oeuvre chirgesurspegtielve and phoquem siliepne 11. ABFHEESY %E'FQ )ng °§ﬁ.§mﬂ,§

oeuvre da
Srésent &

ir 6, 1lo d'O’Sﬂeatl ue de ln| ere & L3S H4 soz thtiqhé 88 Fhie 64 6i

opant - cont al h ,sphugle DF €S SirdIbréxigh ¥ é\ségéPﬁ(E’c'mr(uﬂe

m de. phi nghlﬁ g,rear(@H erarsnea(psu [err]mercuremlqcejla Oemt présent iaurNZIDeS'

0i t presepdbikd L[Sﬁ-l DI @Gdrogdni [3eladide [m;sé:yhydr og%!‘ﬂ‘ éqslella ‘H 2| mm d i

lqui val ant h\edrddiS?apﬁdeHiSLZOrnhvdmemﬁ"l‘" dr(g en‘r’h"'g‘nenu "Fé] (')%‘t“e ﬁg,écécé t%su

lel luride (H; Iate eratur Al g‘uel’l

5 mai nt gn ﬁarﬁo E-é%f smtld'orus gxld%xyde eSt SjLPrao%dé Aelﬁl‘l’ &Cmmdmm i daps
elaim 6(N ,_ph Cis@fans i($iHQ) um t hbq@kgeg:eéwsgntcamtmangdﬁ)lrmp%

s nitr oustnxpdeetemﬂxedﬁvmbdﬁhsnelm 1 any evendi $HePt9NYdS d'agelp | ac st e
por - phas&ﬁséébtmmSﬂ%N @Fqsa’ﬁ@e gd! N.Q eq{?el Ya@"nkébﬁj a%m % gg ue a

| oxygene @& ':?tzta Bhid6
 azote [eQlloted ,Yt;fr,'? w“@&'g thep@ageﬁﬂa%&?ﬁﬁoé’;em&uhea e

vapeurhee dqusm sdnadiéxidecr 1], | e pr ocede est\omtséapeﬂﬂnmqseh%

Ubl c centineters per en oeuvre:dans uif reéibftefj‘recﬁﬁﬂt‘ 5 i %bramr:m;_
: nut e, reMﬂWﬁl t he t enper at ure at whi ch ﬁﬁsﬁé& é;pp,ran de 30 &
ani ere que gJé fg,r,,gpe;, g ﬁfﬁé}gﬁﬂm ai ned pgo ettu%%eeadumoxydpass.m
Ih - debi t d'y ‘ot he 0Xi des.i Sroséds selon dluowi aleiconque des

for mal i ses smasiramémuﬁ@netcoﬁuendmrempwsedu unrexgndicatiensi it 2 B/ t@ewn@*rmré Ll
ihZ de 10 comsBstdne 3 @rmhiserde subistsat 3 un réactif en contenant de ['oxygéne &d
e‘i.';%

fr i nut e phase weewger A un PEsCUrseus 'ﬁgt‘%: :ﬁ{ 2 proc eg%méaﬁm%g rﬁac“f Y riinde

I Procede 'pragns “‘:Qr,zj Sl do] 17654195 60 @SID5AA), le SiH,
Proxyde drand bi "?éa&h%” R S Blebdelae CHOI spessedsrunlcﬁbssdrérfoabmecrdmazde29“3*- -
‘ocede salﬁaa dl, pHBaGrsalir mmqtﬂaldmémjmtrat s enermaliséa per miny ade - i
apes qui doBfer deseutomds cdienyaine neutes quians Ie dhs%‘"&;@?mr‘ggurg% ﬁ‘ b @Ta-.-'{-.,_i'

Hoiow %@mﬂ@ﬁyg%mw%ﬁ:mg@gﬂg@me” Lbst de 30'a

un.. .

ot ox]yde itidnsY S @eil - &ONt 20eTT, ed&‘oxydedstadmbmx\{derde]sﬂ:cclumif o

Pact i'f en (RRASSuAREbressionl ot 8 debiDd sEmIee gazeuxsao i mi quenent noh react i :

4 silane henr], onguelr d'onde predeterm nG E‘%"'y q“'°|':°“r§‘é:rs‘i;f- '

yonnerrent @. t!i’médéo l!rfevendlcatloﬂe {3 %ggaﬁ:g mo,é_:__:_ .
prrl d on 3&‘@&?, ,“13@’ ko, e ‘3& SSQQI’aﬁé (0,) stauel db PEZRIN, Jlsst Getangs, -
ecoul erre ,Qg},, uu urseur \aynaticigaair dende’ wédéteem eé @éﬁrde-

br mal i ses qigie dﬂdwltrﬁfnum &' N20 posse o ur dor8é:s9 mﬂ&!@b féacttﬁk "5"9“'

butres qui 3. Procédé geltri 1a. mwbaimn%nﬂaﬂae gaz. (%% “'5 Ifﬁ&jeggg

: ébit'
E reactif leque h'é!%’é“i}'& pur e s par som'
Rbrer la C Mﬁ?ﬂ yga ?5' u u gflb' r"’esp aﬂmbdteuelezpreos dm’ wtnalrsés -

hi nt enu est %'iep Sdigrtru ﬂe&mcgﬁae cqpadi t i ongpas ahieatei cnriewed@t du (pioxyde -.de
err], et |regendidations tprétedddtex vaha ldquek lidditci um t@r‘r'p@r“g}o ure, selon | Jolr_e‘elssatcgpo £k og% _

bhi-t d' econrb@irseur nanp tdqelmtygéne est du pro- en
:Ocede Se|@n¢dp'd nge %@d gsgocede SiaPs quxel la matrére trgargnundge'e:tg:

- re lf L&:ésﬁe 73%“ ?éé-eﬂ le preeternswmlmueizb.deaebm,) meamnsm .
4l Eddlutement! . -cont-enant daiﬂydrbg dnSelesle dhydro o
re - sr I [ crmnrmehdégsafmrarl‘iuwnqudlqo bldq;m du dU teljuce. d'hydy rgg l 3‘ dans :
ququel de |remmon eprﬁ édentes. e sueir al na‘”u ”E %’ﬁ@mgﬁt fdane
tung- mangf%j gazeuse corgienga"zf un do Qadd t@(NQODUb d@cﬂf en phasa

ihaf ni um de dope d |edt 9 nm(JyBéLQA)gudﬁlamee(sm.i fa |etrg
dpeur 3. P(rh?é?e sam °§g: é"rﬁoﬁwﬁéa i qo 2, darnmédéterminés test 253 a'ne(
Ijdite DFGSMMm&RIns pescBdentesdan ldqueli de leeacdsi f @R‘%Hég‘é"‘\?’tfﬁbm“%f’eﬂj
iiane 662,5 Pa (0 A5 mmde nercure), |e debit (Slkm—e%—lﬂedﬁ—irxyﬁe”e—st

W bi oxyde de siliclum 50 d' ecoul enent d&zeux des Si _ : i
gti/.ou du nonoxyde de silicium respe_ct‘i‘ H ‘! “m“b et
‘NC ' R TELTpAr s nut e,

s

1

;rr] normal i ses 4. Procede selon |'une quel conque des

gt | ' oxyde est du bi oxyde do revendications precedentes, dans |equel |odit

4, icium precurseur contepant . de |'oxyane _est._ du pro- ......11l...Procede. ..o
sélon Ta revendlcatlon 5 ou 6 toxyde d' azote [err] du peroxyde d azote

[r—




pr_ eédg est mmintenu est de 30 a 200C, et schen 30 bis 2000C |iegt
ur®. daB das Oxi d '~ oxyde est du bi oxyde de silicium

Siliziunmonoxid i st 523 8. Verfahp 630798 Anspruch 6, zmdurch
Pat'ent ans ru%l s kennzei c atur
coverato e Rty g s o el R I e

Verf ahr enprgélids Heﬂ&l%& & 3@5 2005¢ Uégt a%@sda xRN
(SiLH4) i Stoxydbad3t 8¢ biogyule deisiliemmyor gegebenen Msiiigitinalosoxabibt, di €

Ver fahren_in ei nem phot ochenm schen Reak- sOber f Badhdahedm @gcha Asgpeuch hﬁ.t emdurch

Subst r at eBatAMENSPIRFhe { o it konti nui erli che9ERAPElS ‘}%?Tef ?'sm @Féﬁ%
Ver {2t ens S hidoha <o ARAREHS R TGl da%% i &%mﬁ?
von 2 St aihdeinddi VoRjBgetitasid Matbrisls @6Ndie Reagensad gk ahr@h Wnem photochemrschen Reak-

Kubi kzent DbmﬂaehmerpesoathbmhleeuﬁmbsMes M20 ed ne t@haitrkaptrviericheht Durerdl® abléafi, wobei

gasf orm @w V§ﬁih§?nss°h"“ ‘«‘Lﬂ‘i d%rﬁ”!?ﬁ!faSt andar dak Sl I@Z@n@qfﬁ'é*t@m o2 Standard-
sit of f hal t nwesen- 5&2::‘28" A\z&. entlme Oe:)r:g
Tenper at U£to Eusg o ahl Ung M‘Rf ¢|§1t 'd ﬁarTe ﬁﬁ' ber das

Ver f ahr enheaﬂaleauf B;raﬂrlmd?)emﬁesﬁhm\t&n\l\&ﬂerbl s 1200 MerfaraéiCeblsafi SO @Rich vo\80 Bis 200°C
ei ne D ss@ndeaausgmetetayird, Hip e'ge D|S§mt§tlda®r das O(llmtSudd dalLdesidh@ilitivmeonoxid ist.
sauer st of ‘f‘ﬂ&'lsﬁ’ en Arﬁé,' 9. Ve’fahfgf' "396 F‘%’E‘"ﬁ%f&%‘eér

der AnSprﬁﬂ cEe ﬁv@éﬁ&ugsgem ral é%ﬁgfﬁ c:'eosf?:): 0
dadurch Richtauedep sd n (SIH,) '
danpf £ 6r nOigeRéche des Substrat&salriter esgewsrgmmgsver biisycHaB gl reStoméktBﬁ fW)eﬂb a 0175 bis
Reagens rQ%QE‘FQ?n furﬂammremmmsm Rusgh- quf deré;5 rm r17aosbrs 1@&@)d%:d59£ :is» dt'e
d?”pf fornf na%h A é«é‘r "[4)d99r%' f' aChe feios d des N oenss
agsgewahi g&ennze.chner S .Leﬁé? b " % B "'%%ﬁ@i brigbggion
Terrpeneatgurs,sularum;hemd-uauearum 36-9 nm (17@93 laresrein%% Helchdidas Yeiha
Brate ﬂ)urind@nmlmum Titan, Wolfram oder Hafnium ablauft, iDUB@bItH aBsciier e 0°F 2

ren nac Anspr liegt. und dpBias @Nd Siliziumoxid

ndar d- % “ﬁ 2 Ver f erfahr der Anspruche 1
M nUt ek ei g ?%« Oﬁgﬁ& kegdq Zel @e} rch ennz?ﬁwne le sauer- ;
rrsm i rbi

élfgens erstd%&it
i zi um dl@&d! rmmds dnb:umd i#or, In-  daZage r&c; ea;psf msvckstaffm;b Br .
~Ver f ahr’enVﬂfa!] mct] marmmr nq'efTvqﬂaﬂfqe-W)l f r armisstie windadad e vorbestlalbital)ﬁlﬁllen-r m

ei ch- Z% chnet, linge 184,9 nm (1849A) ist, daB gas dampf--
gt, éj[i%"ﬁhﬁ '" g 5 82) i ea%gbs L h
dadUl’ Chholekularer Sal?xerstoff ) B?@ ﬁﬁelﬂac ei '%!E; g gxﬁé?gm&aﬁ%‘é}s @Eﬁ%gvﬂv;c _
ennzei Diodletnd Detelliibratbaist. danpffornige 3@, bzwa dém, WekGlort ¢ lbzw. 20 bzw. 80
kennzei chneVerfahee®. diach seinem - dRe ygdels S | an Ff}i-'ﬁyhluzedmet@( i sn{:)lsnl\:llnuzq uanf-
hal S RN e ng:"% grafler drpe T Gt T Ayl o S0
fahr engadbaadﬁsromgz'uﬁseaas fﬁ’ih ey Dt Ergﬁﬁeses . _e %E& témrnZLﬁrdﬁ&'{el oelva g%%fff'errpﬂﬁ)- o
e it R dll, sers
best | maseomeémgmutmm;w Anspr uche. * dadur cnrb {BH,bi CArserwasserstoff  (AsHilge

.9 nm re| pachd L '_a-d-ag dl a§§ off, a(sw,g Selenwasserst
S gangs Vel H% dfm % ens’ Si %e ﬁi ers @"ﬁé?dﬁf)rrﬁ'&%'
Sf'i.[ ckst of ik ung aR¥%ing [err] I Verfah ﬁzt\répreéh 6O dBditco
mn Quec ksddr&emmkﬁl phmbahsnbmem Diaowis- St Of f (gerié)miercanetoaag uérstofrhaltige Aus-
betragt, URmDingr erswravhmn @Bvraqo@nltmeemrser r f° bzwandqumkduna cstmamfhr-u N;Ohtiss, dlaf .
Q"‘? bzw. [\Ea"ﬁ@’ﬁ yl{g ?, rzu g Oda%tzrm‘\ 80 5. o estrmm nlsaér? '}e]§ glgtder'?n%
V%r her - gekennzel gftlbﬁﬁﬁr pro ( €e rﬁ Eealss ar @ate des SiH
\Bispr uchegangsiaabing M)0) ishss Wei sem.zwula 2 baw. 50
3|1 zi unddawnffﬂnmﬁ Reagens SllaiaBrl-dl r:t @&dﬂschﬁ%ht Sitandmmmkzehwnbtemr pas Mln:te \a’ui-l.
i 7 a oc t, as ver-
; ;’? re]r ?glr :gfﬁ ea'“,‘-’\pag‘P?rQCﬂ Whﬁg’&? ei chne'f{;"‘!"rs dﬁ?%'gz ?%@P?fhfatggg ﬁb's 200°C
g%élbl | det es 3999 % Lioffe ein ?ej;? h 'Td un das 1d Silizium-
id
F”ﬁosphorwasserst off err das O(l d e| ngetbaut V\;er“gen
E{boran ([err]), Arsenvvasserst off [err], 6. Verfahren nach einem der

ver her ge- 45 Ant i nronwasser st of f [err] Sel enwasser st of f henden
Ahspruche, dadurch gekennzei chnet. [er r] Schwefel wasserstoff [err]
ogder_ Tel lur- daB Queksil berdanpf dem Reagens und der vvasserm‘ off

gekennzei chnet, daB di e sauerstoffhaltige Aus- tion eine
sauerstof fhal tigen Aus- 50 gangsver bi ndung Sti ckst of foxid [err] [ st
daB gangsverbi ndung eintritt. das danpfform ge
Reagens Silan [err] ist, daB 7. Verfahren nach Anspruch 6, dadurch

VAT aT=T~S M Maxn s =SV, W W=Yal W=YaTaT- lemgekennzei chnet, . daB die
sauerstoffhaltrge Aus- (2537A) betragt daB die Durchfl uBate des Sr

T Y )

('iHZTe) I st. Ausgangsver bi ndung zugefugt wird, sodaB ine.
nach Anspruch 6, dadurch durch Quecksil b% phot osensi bi | “Iljm

" S



