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The holes 31 are arranged in a pattern of overlapping interlocking face
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bonding slightly relative to SiH bonding whereas increasing the flow of SiHs strongly increases SiH relative
to NH bonding and increasing NHa has the effect of increasing both sirongly. In particular, of these

- 65 parameters, increasing or varying the silane flow slightly or incorporating a small flow of a few sccm of
ammonia provides a mechanism for controlling bonding and tailoring the relative amounts of NH and SiH
bonding.



and affords unique control of bond distributions. As is well known in the
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3. Stress Control
45 _

The conventional way to control stress in silicon nitride films deposited using chemical vapor deposition
is by adjusting frequency, power or electrode spacing. That is, increasing the frequency tends to increase
tensile stress (or decrease compressive stress); increasing power has the opposite effect; and varying the
electrode spacing has the same tendency as does varying the frequency, but the effect is smaller. Of these

so parameters, only frequency and power substantially affect stress. Unfortunately, the variations in frequency
and power can strongly affect other film properties. Also, stress may be a very strong function of power with
the result that it is difficult to use power to control stress.

Our process provides another, unique mechanism for siress control: the use of nitrogen. We have
discovered that increasing (decreasing) nitrogen flow increases tensile stress or decreases compressive

55 stress (or vice versa). The use of nitrogen as the dominant nitrogen source permits the use of this
characteristic to control stress without affecting other film properties. This use of nitrogen as a control
mechanism is reflected in the process parameters and in the stress values of the various silicon nitride and
silicon oxynitride examples given here.



el ectrode spacing has the sane tendency as does varying the frequency, but
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50
4. Silicon Oxynitride Deposition

We have found that the addition of N2O to our basic N2/SiHs nitrogen-based gas chemistry provides

silicon oxynitride films which are characterized by low hydrogen content, very well controlled within wafer

55 composition uniformity of four to five percent, as well as high deposition rates and controlled stress.
Relative to the silicon nitride deposition discussed above, the N2O additive has the effect of decreasing the
refractive index, increasing the deposition rate and decreasing compressive stress. Table 6 lists an
exemplary set of parametersf/results for depositing silicon oxynitride, again on silicon substrates and

8



W't hi ng wafer uniformty, %

We have found that the additi on d&P 9\303 508 Biur

[err] 50 4. Silicon Oxynitride Deposition
basic [err] nitrogen-based

gas chem stry provides silicon oxynitride films which are characterized by

| ow hydrogen content, very well
uni f or i pYdeAtes theeg efedtsf i ve per cent,
controll ed stress.
above,
|ncreqérng t he de
l'i s¢s an exenpl ar

as high deposition

controlled within wafer 55 conposition
as wel |
Rel ative to the srlrcon nitride deposition discussed
the N20 additive has the effec?htﬁ

rates and

decreasrng the refractive index,

[ ess.
y set of par arrsmmnﬂxvrﬁtﬂddneeodhmn depositing sjlicon

Tabl e 6

oxynitride, again 3~ EP~0 303 508 Bl evi dences
t hese effects. Talp a¥a pitrlide Depositi ers/ Resul t
Val ue Power, watt ,P°]H®'V\)E4ﬁscl?e‘f'i%frd?'}?“¥r["@ﬁ‘?] 350359: 1.5 Pressure,| torr
5.0 (6§6.5 [err] ](ressure, torr Viaf o 59 R85 NmT2y 1|
300- 360 Gas cheni §t ’@?HHdFNZ/NZO sccm| 300889 4 5 5| nf 30 El eclt rode spaci ng,
d (mls) 300 { é&g‘fﬁ’y d r“‘% é°°}i‘/nn :52';“’30 4doo (6.67 X
[err] Refractive | ode spacing, d (mils 1 %0 67":(";)0_8 - H content,
atom c percent Fbﬁ e' e ss, [err] 175 "SES, conjpressive [err]
swaf er unif orin conl 1] 20 Al'so, in general t he
Wt hin . mlc ?er te
di scussi on above 1 egal Icon nitrild g%aﬂﬁ*%ﬁgfﬂﬁ@“"Fg effect of
various factors i wmgmnkg ,magm§@gess |n properties applies
here as well. For lexanp i e didi ng annnnia
as a do ant Cbnsrstent mﬁ the revrous drscussron of silicon nitrjd
tTP s {‘t' °’f"n‘ ? %:I%?“t?'r’ pr fiico rt't"é"ﬁtdeat‘rpm'f e the shegt of 85‘?5‘°t‘sat e.
Tlhte L '"hc%: ol e b 8 %"m oo T
u | e avi Ol]l c{)( f%ﬁjc% ﬂtd?‘f) l\e amcre |%J #% o 011 ral he
(C)e(ynl ngl ﬁR E:AIIPB I%{“q ti¥ o tFEWo tra reﬁte&ymtr
d
watts; power engrty,ro err Re?gﬁ?e torr
5.0 (666 5 [err] Wafer tenp., [err] Table 300- 360 Gas
chem stry: [err] 80/4.5 sln150/40 El ectrode spacing, d (mls)
300 (762 m’r) P r-ate—ATT 500%(8 33—x [err]
Refraebi ve i ndeX Silicon Oyynfiride DepRFioR Nt at oni ¢ per dent
<10 Stress, [err]Parameters/Result - 5E8 vamapressive (err) Wthin wafer
uniformty, % mmmr 5 e Tlng our gas

%6' coni al n| ng

e.% 31 and Si H4/ N

oeras@ﬁert.sttyr@matzrmrm Bécah
EedreR spaingPd @gn even | g
i Bkp. @BG/nmsh.l | con oxynitri
Refradiveidek200 mi | )

H content, atomic percent

Stress, dynes/cm?

Within wafer uniformity, %

inlet manifold flag,
i ncreasi ng- diar
deposi®® silicon
| ower power. Theq
the silicon nitr
been abl e to usq

~ w0

bR s0E DEPUST T O UsT
,H&%ﬂﬂpa | close pag

’gﬁhgﬁ c enfstry has ern

HBRABSIntMoE T at es usi ng

B0 FBARInY)I ve to patter

&0b0 BBBx 1650 RSEFUENt | Y,

1.75

<10

-5E8, compressive (-5 x 107 Nm™2)

*5

45 5. Silicon Oxide Deposition

k array of

abled us to
relatively
ning than 50
we have

Using our gas inlet manifold face plate 30 containing the hexagonal close pack array of increasing-
diameter holes 31 and SiHs/N20O gas chemistry has enabled us to deposit silicon oxide films at very high
deposition rates using relatively lower power. The oxide has proven even less sensitive to patterning than

50
electrode spacing to increase the deposition rate.

the silicon nitride and silicon oxynitride films. Consequently, we have been able to use 5.08 mm (200 mil)

Table 8 illustrates this process and the resulting characteristics for silicon dioxide films deposited on

silicon substrates.
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el ectrode spacing to increase the deposition rate.

deposited on silicon substrates.
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Table 8 illustrates this
process and the resulting char aEP@30880&B1for silicon dioxide filns
EP O 303 508 Bl Table 8 Silicon
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follow ng cl &
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I n addl tl on, mn g n At o oann rnnf 'F_rn_nnj;hn ahnua r~|| CCUS\| on that the

A BB -y~ —a—

I nvention applles not onIy to the specific reactor 11 but to CVD reactors
~in general and to parallel plate plasma reactors in particular which are
used t thin filmand, still nore generally to any process which

us\\/ an |nl % lg e for su ses arcros esglusrk dltffe lﬂtla|.
fa:rgs T r‘lé‘g stilt a(ﬂ ?;chgﬁf ﬁs? a%& na%on gv}:hl WI m 1 6{ ’L

o 043% ﬁ]f scf n%rgn v@m fer[%%aga .ﬁte

(30) Wi Db omac,a.% e npoﬁot nd‘f fﬁs e'aureq d:g o bf} P

hol €533 low présQUid lchrSBeSusddl Théle Sciud€ ladGibn ih@%@&?tba'rd n|c°a| péa th Qﬂlﬁerﬂo gmt e

fromt hﬁra%h@%?%@vh Rfapad, dfAd faamtemssoﬁaanou gt ﬁraaam It SRHiaNbe WS BopafeRVikdhe e €VEN

di stri MéveCdiscdsion Qhst @R IBARMA aPPids REICHARo Ihd RSN rda@bret1r Bkt ird Bvb NRwolshik gas
mani f ol gdnerd) @ncid paralidl Prte pREMA BECtONin PartiCurdr @RictPard Gsatd Mpodithie liimaé, tstiiPorb 0 t he
pr OCes Jehgallg, 16l ényQirocbssavhizh ases avinlehapefiuré € SuppligingIGrsell @res £predsireidmelemtase t he

di ssaciation in the gas passing through the aperture. 2. A vacuum

deposi t¢l@mschanber as clainmed In Caim1l, characterised in that the holes
are conical in cross-section. 3. A vacuum deposition chanber as clained in
Cl ai m 2. AmBF yequem idepegitioncharker (10Hhaving e pastinled anapifols41) pfoviderowithin RF elepigddes (31
Fi gur e 2) indheforpef e face plater (P with @ pluraliy of hejep (31), thesein, £harentariersjp det pash helaanber
as c¥ai meePmMAgses| an et soction, adiacent rthe; gifle iof, Piatg Femetp (fem tﬁ%mﬁﬁsi“ﬁg'df’ H\é""ﬂgpﬁom te

si des ( 36 fiampteraqd leggth IWB'Fh g’@ﬂqeﬁ G¥R8 disfribution (qf ??B'lcég Z"dﬂﬁ?ﬁ pton of
. about [ er [nfothe,gas reanifold qnd %33’8%’ which g ghe Julet sp "a"P’h’édhq '?'i°“$ fida,
char act er PiSE% PRI Wih 2p 'T%Fés'%q ﬁ‘ 1Rt NG ? Igsogiation in, e gps passipo Mesugh the: 1)

suQénd afP® ﬁﬁl e of about [err] 6. A vacuum deposition chanber as cl ai ned
algN kovaGliA’ BBbsitboh Shthobilast dithed i |1€ Snafbbibriss® W AMEnd Roide" 25 SonGCih ! ON-

55 cross-section.

3. A vacuum deposition chamber as claimed in Claim 2, characterised in that the outlet sections of the

holes (31; Figure 2) are conical in the cross-section.

4, A vacuum deposition chamber as claimed in Claim 3, characterised in that lines connecting the
opposite sides (36) of the outlet sections of each hale (31) subtend an angle of about 15-60°.

A vacuum deposition chamber as claimed in Claim 4, characterised in that the sides of the outlet
section of each hole (31) subtend an angle of about 30°.

50 5.

6. A vacuum deposition chamber as claimed in Claim 1, characterised in that the holes are concave in
cross-section.
55
7. A vacuum deposition chamber as claimed in Claim 6, characterised in that the outlet sections of the
holes (31; Figure 3) are concave in cross-section.
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7. A vacuum deposition chanber as clainmed in Caim6, char
the outlet sections of the hol es Ep3d a0Fs@use 3) are concav m"m lm l I
cross-section. 10 EP 0 303 508 Bl Table 8 Silicon Oxide

Par anet er s/ Resul t Val ue Power, watts; power denS| ty, [er r]
200; 0.85 Pressure, torr . Table8 3.0 (266.6 [err] Wafer tenp.,
[err] _ 300 Gas chemistry: [err] 40 sccm 1l sl m10
El ectrode spacfng, d (mTs) _ Silicon Oxide Deposttigh ( 0- 08 ) Dep. te Almn.
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per cerit GeigpplasBesuly s/ crp Value -1 E9, conpresgive [err]
15 - \iPowdr) wats fpewer dexisity witine V|, 20k 0.85 [err] 6. Alternatilves Having

t hus descri be.dta?rqwm,mrrr ed and al t er nas.oaesedmHgur ati ons, thosejof usual
skill in the af Wafdrkdmpr,e@di | y derive |s800l | additional enbodi nentg and

vari a% ons whi fl@asicremistry:ISiHa/N2Be scopg &F scbihi simbove description and the

fol I ow ng cl ai rElectrage seacingqd (wils) ot her |v@IOLEBAPMET 0Ss- secti onal shdpes which
i ncrease in trpRereremifi. nensi on t owar 800H8.08¢ 3 3Bx18T taol A7k W7 weid) of t he
aperture, i.e.| Ralrsigindee direction f‘f“? ow fromhigh 25 to | ow{pressure,
can be used. Thék@ntpid ‘tﬁ'ﬂ“gpq"??"faddltl n®to the described conical ghaped

hol es 5 hyper bo| iS¥essiy G ic or bow |siEREaMPrasslre S NBTP | psoi dal] profiles.
In addition, i V@h’B Yoy s apparlefit from the above discussign that the
i nvention applies not only to the specific reactor 11 but to CVD reactors
in general and to parallel plate plasma reactors in particular which are
used to Gefesativest hin fil mand, still nore generally, to any process which
uses }m inlet aperture for suppl ying gases across a pressure differential.
30 Ciai ms Havimgnthrg-desgiihed A erefges andoaternativerisentig rations, Weoe atuwal il jthel art wil
mani f ol d"e(’Q'!)deﬂY%ﬁ'"dé@'tWa! [pmipdimentse pect varigtings | whioh hase fvithim the  sgope o@f ethg) jaleve
(30) wi tﬂesa"i’ﬁ?'h?’}ﬁl ‘P‘i liQying| fiainess F Prpmple, ofhey vﬁmce'rpa?sa@e%masﬂepqsmhtchatcreeéa:n

hol e 35 transve t°‘<'5’ﬁ’5 If'@'fto %35'?1 °5'Fl|° 'fh @l"l?ed"s‘ftm Pf fow f’P'@rﬂﬂh
from he'° °' ?flhd%%b
di stri buP ﬂ’ﬁ 9"5 on cm e G ﬁtq" °8”f as

bo e cussno |nv n ion_a| I|
i { ol dog} aﬁ’ .E&P i m%f}e%?% J.t%“%nﬁ ... Brel e
di ssogj apg'gnll n T gas paSSI ng tﬁ%uﬁuﬁec ﬁe aper ure ? r$s vacuum
deposi ti glaigdranber as clainmed in Caim1, characteri sed in that the holes
are conical in cross-section. 3 A vacuum deposition chanber as clained in
C ai m 2, 1.charRFcia@iurs&poditidn thuadbed (18 hevidgl 2das SRt tafifdR (0f) ploliGedMath an RFTMRkRsHe( 31;
Fi gure 2) an ¢hedarn dfal fadenpldtd) SOL Witls s plarality ioDholes4(31) Ahevei; thdiacth@ssaiSih itha® Bach hawber
as cl as med dompiSesiiamidet sebtivh cetifacant shedsidenoft platd rbmaie SromOthe edicessing tshile MagpPai t e
si des (36) disimetenendiergtrewhichardvidesieven tiswbudion biclowrcd Gkibes @ Iptesords glasmarpghetrativh
about [ err Jinto th®@as Banifoid\aad enientiekesedtion whichextandsrivem thadnlet [sedtionetd therprSiessing) sitie
char act er i édhej piete kit an increasindctiampfer tchincrease |thet dissociationin thé gen pdssing theouglB the
whd an agerre of about [err] 6. A vacuum deposition chanber as clai med
| A m1l, characterised in that the holes are concave in cross-section.
55 7. A G-adjtﬁ?i“ﬂ'g Rropifigngambey #p cleimed i Claimboehpractedsad f B2t ey Blescar Fenicaling
that the off{°8f®€¥%tions of the holes (31; Figure 3) are concave in

Cross- seg_t ' O\pacuum deposition chamber as claimed in Claim 2, characterised in that the outlet sections of the
45 holes (31; Figure 2) are conical in the cross-section.

4. A vacuum deposition chamber as claimed in Claim 3, characterised in that lines connecting the
opposite sides (36) of the outlet sections of each hole (31) subtend an angle of about 15-60°.

50 5. A vacuum deposition chamber as claimed in Claim 4, characterised in that the sides of the outist
section of each hole (31) subtend an angle of about 30°.

6. A vacuum deposition chamber as claimed in Claim 1, characterised in that the holes are concave in
cross-section.

7. A vacuum deposition chamber as claimed in Claim 8, characterised in that the outlet sections of the
holes (31; Figure 3) are concave in cross-section.
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10 8. A vacuum deposition chanber as clainmed in Caim 1
in that the holes are parabolic &P Nn$a808B1Cc in cross- sectl E" "Eﬂﬂ I{III
deposition chanmber as clainmed in Caim8, characterised in that ¢ he out
sections of the hales (31) are parabolic or hyperbolic in cross-section.
10. A vaéu bk geropitinh oarahen a3 cldged infisipd. Pheragigsed fn et derfivles afe paggbolic or
characteri stéfa I Py s'?‘?‘?gmhol es (31) in the manl foI d face plate (30) are
f or med | attern O. ceocent,
v guh “Ra el BAEoR B B AR e bt e i "

e

l
ceng_er of a con a soc'ca{ exagon. 11. A process for depositing

a naterigh, Qlachund HbpdbifichtcRaniiel B Haibl ifany MR £ ﬁa’?ac{éﬁéeﬂ% ot T reg?é
sel ect ed T rigRReSinhrit6i8 ace plafbe30)5drd toRhtd iR lal dahiéie oPfakh SdnlobedHBxaR¥E41; TFi
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chanmber at. A p@césad@ dapasiting wimdiedialComnarsubsitatd wikhih an RE 8&&ud ichay®sr fisingVd material
conpri si ng spested frane bittot exidel silipon pigide hndt siconhmynitridlecdnd learh@ising thé ewprofpagsinggas  at
t he chanberthougica gds rhanifold ahich isladiae@nt said stbgtreteiwith ihglessfaimibd digrairc bavidg regae inled| S
on t hessubsandzane a geh avtigcand ropening it saich ghambpreand iappiving B prsrgydé the lpbanghes etsthe
passi ng t hrfefifgﬂilﬂtq ile igerpravnidating; ayegciantgad flpw) cantpaising gecescagletted frasm8ibls, bk anchNzp

hol es are |artgeplet iolentofiorm g plpsg b Higsehamtyr gide of Ahayfag-plale fos depopititonisid seigcted ai m
11, char actB§ifrelsgnthe spbsirate, cfjaraciedised; ig thaf the ‘Eiggﬂa“’lg theggsesagaing thyaugh theihpiesy i n
d ai m 11 c'h IFaesed i that the outief endt of;spid hejes g fa ’dh??é'i“’b‘P'Ptaﬂ"dﬁ s selected from

igrj d de h h I f
L0 T BB e T 8 TS558 RS ) £ 7
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materigl ispsg ﬁssmofarmmmomr me% Jaﬁnfdo t H‘ TS

varying the nitrogen tlowrate to control e stress of t ep03|ted film

30 15. ARrRpREdEs as claimad WRhirh 72, ChathdBridell i thalGthélidPositdd meilBadi &%ﬁézé&% hifiad hat
the deposi tad duiitAde, ahd ifFthsredompishig Farying Hé tnfiro§kn oW Crae Xty tokitiol €O, stréd¥Uoff thé t her
conpri si ng dbpgsitedfilhe reactant gas flow with nitrogen trifluoride [err] to
contrab at | east one of deposited fil mdeposition rate and stress and total
hydr ogen 18.onpecess a88aiied ie riatm 3 port Claiin a2, Icharkiiferiverkin thatithe dépesitd lateria is gebCpd i t
ei nem Gasei fromatfitvide andj dxynitride] dnd, furtherr compiisingi daping this-re¢tark gasdide witin nifFegentriluanide
Stirnpl at t e(NFS® control af least onyjotdepositéd filg depokitianttate And Fegs apichtofahhydrogeredoatanti st |
dadurch gekennzei ch- net, daB jedes Loch einen Einlaflabschnitt, der an die
Pl at t ohs&pleptangpridehgon der Prozesseite entfernt 40 Iiegt angrenzt und
der einen Durchnesser und ei ne Lt n e hat, di e e| ne g e| C mf

Vertei | uily VolPkea 1 )eJ“q %‘T‘%;P“lﬁ‘f T _
e

sser und eme %

Du h grenzt r oing rteilung von
rchifsserg re.tsﬁr.aa ﬁaﬁ i&fag iy . , Lh%d

hi ndur chgehgg eist! dur Sich Oon inlasdedc FTFE'&e Hﬁi pr uch

1, dadurch Qlﬂé%hs% S8trecktOdi ol oS ﬁdbrmd%m&bﬁfn B'Nn&ﬁ geHehdbn

Vakuurrabschgé,ggerkamrer nach Anspruch 2, dadurch gekennzei chnet, daB d| e

Ausl| afgbschnitte der 50 Lbcher (31 Fig. 2) imschnitt konl sch sind. 4.

Vakuumab2¢ heicaletebsthsidekainGdt 30l inspdth 31, daduich GekordhdichietZ B48C B @lchefl &l Sthiatt di e
gegen~ber | i giesmdaa. Sei t en (36) der Ausl aBabschnitte eines jeden Lochs (31)
ver bi ndenden Uni en ei nen Wnkel von etwa 15 bis 60 begrenzen. 55 5.

Vak uunab$c heekelelebstheidokararodr nacis prspaibh 2, daderdh gelengaitieatndad di MeslatalskaiBitei der

Sei t ersodes ighdr §Bakig- 25iohsvhnitt konis¢heing. | eden Lochs (31) ei nen Wnkel von etwa

30 begrenzen. 11
4. Vakuumabscheidekammer nach Anspruch 3, dadurch gekennzeichnet, daB die die gegenliberliegenden

Seiten {36) der AuslaBabschnitte sines jeden Lochs {31) verbindenden Linien einen Winkel von etwa 15
bis 60° begrenzen.
55
5. Vakuumabscheidekammer nach Anspruch 4, dadurch gekennzeichnet, daB die Ssiten des AuslaBab-
schnitts eines jeden Lochs (31) einen Winkel von etwa 30° begrenzen.
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Vakuunmabschei dekanmer nach AnspER®B035088dur ch gekennzai chnelmﬂm]m“"#g"””m
L6écher im Schnitt konkav sind. 7. Vakuumabschei dekanmer nach *Angpr tch

dadur ch gekennzei chnet, daB die Ausl aBabschnitte der 5 her (31;

Fig. 3)%i YPreumshsphoidglammer, naghygpisprych U RSHIGE (e GReh, i °nh‘i°H°'Aﬁ's Bratth 1,
dadur ch gé ?msﬂ?rchnet daB die Locher im Schnitt parabel - oder

SZEEEE;\%T ergﬁél?alf‘s% C:;:\%er Htsﬂ-l ﬁ@ ‘#bucﬂaé)%%]u%hgiekgﬂ net :%g ff\ nELBraga%ﬁcrqm{t? g.,dur ch

pariabel - odor hypé€rbelformg sin 10. Vakuumabschel dekamer nach einern

der Anspr f\llalﬁjnﬁaéclmdékaﬁmep@lgéﬁr %plgak?n%ﬁﬂcﬁ %@?Jnnzeféﬁrﬁhcyaﬁ d'ieof.:g]:ﬁér 1(11?’ ééhnittn der
Verteil er ghhbdiib é],thg,ﬁe, gsﬁ},del nem Muster von fl enzentrierten

Sechsecken (41; Fig. ausgebil det sind, in welchemdie einzel nen
Lochey i w@um&ememmz HEA Aneiethes) dszﬁednsqwmzm,em > AUSEBdbbdRhitd Berder
Mtte ei neschendi)te Schhitgarbawibeiypéitibamgsiml. bef i nden. 11. Verfahren zurn
Abschei den ei nes Materials auf einem Substrat in eaner HF- Vakuunkamr r
unt er Vi Wetudnahgcheidaiemmivhitash pindns dor dhasprizbes 1 Bs B datiwchogelysinzeBShiet, iad diw Ldchéerd und
Si | i zi unoX3thiint dér Vereilergtiropldtie t (30Min diper@ Muster vondiiichenzbatientde rSealisecian FInFiGeHri t t
auf wed st , amgebildetr @ifd, di rwolcheln Slipe pinzsinpre Locher feinbr dand dives aygoofdmwteBuBashsegits K. - '
angr enzt beatenzen «drich eleeMitte pisegenpite gugearingien Sephsecks hefigdenei nl aBende und ei n
Gasausl af ende haben, das in_die Kamrer ml ndet, und HF-Energi e an di e Kanmer
an der !’S‘tl P [eA13um Ahssheidap eines MﬁP%G“'eﬁ"}?"’R@W‘dﬁﬂ"? T"FT&\‘H%’? Qg‘ﬂ F"B?h der
Gase auf ndu gneéd\gategfxl |das 2"‘6‘ ||| |I| élﬁld !
Ei nl Iocﬁ' di? 95? q?s§r5t o %j "?5
St P nol at n L che sgdbll sil |e em r end r! saus

P td iﬂ ie aln FEn ean §t ren
Substr at %ﬁ 57@;1; der
durch di c opsaEac o S AR Ao o %&% b
Ausl gf | en @naﬂﬁvaln{% Nadtoridfien! £ Ss&sﬁat libmsawﬂ&n g&enn;acm el ralareen
nach Anspipisdia Gl Gib LBENSE SN RIeR BRR dadH R ddRRerRiRd, Bbd &K%Lgﬁstndwher
13. Verf alpgéner gidgehalé\as BinldBdadeklsinddadur ch gekennzei chnet, daB das
abgeschi edene Material aus Nitrid und Oxynitrid ausgewahit wird und daB das
Ver f ahr 20 vemtdhief hohMasprich 1ARE®IBhdekenTeichiet, 04 dds aasSbticketdf istnd/ oder (2) Zugabe
von dmoni ak (NH3) aufweist, umdie Art der Wasserstoffbindung in dem
abgeschilde ¥enabren IﬁadhrAnzmucsbt1emrcieﬁek€n¢zelduﬂat,fdah desrabgesciiledémsMaterahaut Nitriddardur ch
gekennzei ©Rynittid aghg@vii wird buye sleh idesd ¥ertahritn twenigsidns dUsAndemrded Silard (Sik)8iramsi d
ausgewAhi wundigded] Q) rZtgabei wor rAmmonigly (NHyh eiwaistd g dle jArtikdar dﬂ#swmfh@éunzes dem
auf wei st , abgesehiedensp Afhahdeug®s abgeschi edenen Fil ns zu steuern. ;40 15.
Verfa"nren nach Anspruch 11 oder Anspruch 12 dadurch ekennzelchnet daB
das abgls é’ﬁ”aéfféﬁéchl\?é'ﬁ%%“ahz %‘H@"’f\ﬁeﬂ‘?ﬂﬁ)‘ﬁlﬂ' 691“% ngl’ Meril T”s\M'tFQj”'\Snd daB
es weiter itic, Su3gawehl wird Y ?Q@Qgtf)ﬁﬁn 'fdg'inld i 6‘5@5 o5 rvigjst um die
Sti ckst of P 'I"]QLFBff’Wef"klﬁ%a}‘ ﬁ Tim wenl gstens ei ne der GroBen
abges N Yetan fu%m? R
Gosat visai 2t 9 o i g rbg a&'%f i o bRy, e
ddp8t souggh oe (NP Wtwoi $ 310 Bor o0 46 9&[9\4&1 d' une
61 ect r ode gt Reisnel d@m @Bﬁﬁﬁorﬁ‘ b $pahHuAgibia fFetetd &E&st&ﬁ Ehait Bl f&ehH an usieurs

trous (31), caracterisee en ce que chaque trou conprend un trongon d entree
adj agenkevahdiédtfors de | a pl aque el oi gne du cbte de 50 traitenment, ayant un
di anbtre et une | ongueur qui produisent une distribution egale des gaz de
sour ce ®t Caamiite o de | ddpdr coaxt vidd RErayahe uplcatisotaurd@r)sd'ddenission e ghe pourndied'gaz, et
un tr ongomlecteds BF tsbus lg| frrme 4'driecpiiuel Eontales(30)eprdsersant) pinsialirscirous (3¢), carantgn'séeienc 8t e
de traiteweqte chaquedroplcamerend unvtroganrd'adiréerdsiacent sy cAté dalatplagfe ¢loighéadypiérdeer | a
di ssé&xi at itreilemdenayantain giameirmel sing tonghiaurjul presiyisent e distribtion épale dpsegel de seleced 6p 8t
sous Vi de ebempéphantla pénstiation daplessre dans lecnoliesterrdosgap ebpn brencepude sodie qui $itendsont

coni ques &ppuisde trprpen dientrfs\jusad’ay edté geztraltement de la plaque, avec un diamétre croissant afin
d'augmenter la dissociation dans le gaz passant dans l'ouverture.

56 2. Chambre de dépdt sous vide selon Ia revendication 1, caractérisée en ce que les trous sont coniques
en section transversale.
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Chanbre de dep8t sous vi de sal on BP0 808/&08MBati on 2, car_’aj, 'Hm&igﬂﬂ HMHO

| es trongons de sortie des trous (31 ; figure 2) sont coniques on s

transversgale. 4. Ch %re de de'HBE sous vi de sol _nél a revendication 3, .

car act br seﬁa%'esc?g ‘?§i o sg)ﬁss‘"‘jzi:g 1 'P‘@P??Q:E“ § garagerisée en cegque JesiReRNE €0 FUEY  des
8 SPY5 S 9UTR ASRUTECTUSE oY FEYON I, dent un angl e d' environ 15 a

trongons de

<2 4. gfnbreSde 51 .{usevi&e eﬁq F?a8 Fevi&%ﬁioﬁl iSdc? ra%&li n.eL % ! Eev ensqi geastriel%]t I4
car-acter 5 1 e ) I $1
g o ST R RS T B S
| a revendi cation 1, caracteriseo on co quo |les trous sont concaves en

section I ahamereu8|dBpot fous Waa BA6rAIa FerdieRtdh 4SaurkR16NIsE G 84uRTTes! Bt6E BY BEHEbEEY 1 ON

6, caract erdofie@e Eiaqecrdl M) bcas-tehdeRt\Giingle denvirer d0-¢ 15 des trous (31 ;
figuree3) sont concaves on section transversale. & Chanbre de d6p8t sous
vi de sol én ¢rambre\de mépst adus vide telonCla Feraridieation 0 ScafotéisBe gnlce Gudded tods Sons Contaves

par abol i ques sectiolyygevelzalei ques on section transversale. 2n 9. Chanbre de
d6p8t sous vide solon |a revendication 8, caracteriseo en ce quo |es
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