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- TECHNI CAL FI ELD The present invention relates to a fil m deposfTt em
for depositing a thin filmon an object to be processed, such as a
~ sem conductor wafer. BACKGROUND 10 Cenerally, in a sem conductor integrated
circuit fabricating nmethod, various processes such as a filmdeposition
process, an oxidation dlffu5|on process and an etching process can be
repeated t0 a sem conductor wafer £§C§EPSE?@Ct to be processed. A
conventional single-wafer filmdeposition systen115 will be briefly
described wth reference to Ei and 8. Flg is a schematic view of

t he conventional single- waf ef ! gwllﬁﬁ;%% & ?%‘tem and Fig. 8 is an

enl arged view of a portion of Fig. 7. The fil mdeposition system2 has a
cyllnngcaI proci§§h£ﬁ¥¥ﬁiggtg4 having a bottom wal | provided wth exhaust
20 port's 6, throt i s contained in the processing vessel 4 can be
evacuated to a \fiamlprresbateu.m»@natage:é]&ﬂe?sctmﬁ Jﬁgh& dmts&tﬁnisgrslabmced in

t he proces sem nduct or fer object,to

b ocessed Tor msRRaTiad At ERDAIBIPR.EE, I Y B BeRt e et ot ¢ he
stage 10. a$% a\QﬁmmmendquoﬁZWdﬁan ng a cross section resenbling an inverted
letter L is fitt u r peripheral part of the stage 10. An upper

i nner circunfere%é%e‘ggﬁi de ring 12 is tapered dowmward to form a

gui de Wurface 14Gemimal lypuntinng & heemdicondwebor t hénseprdred swifrauét by nmeans
of lifter 4319 %RQ%?; 3 r I P down
the wafer Pélﬂzl posi |ona derrgztj)ﬁrrmé %%—BCEEPBQ %)K’lcqus éaff%%}éivde%&&ﬁﬁ shown
in Fig. 8 PY¥IResfui a8 eX¥Hiptipn §lﬁf-%§)b§e@r|0ﬁe§50@@d eonesching tdroches upper

surface ofcém%ét@&%&%dwtbhaas\éﬁwoﬂa@&cs&} RRONA AF O gex. 4 gaover head
16, is provided on a ceiling part of the 35 processi ng veg 4 facing the

stage 10, PHPSSHSA-t P |Cﬁ’PVSHEé‘én%§1@91@0Wéfﬂéc@s]§fari?99§b'é!s°fsl%'ﬁta@ a

deposiisi NGw YIS biebei & 416/ Eéﬁéﬁﬁ‘y’édlﬁl’ttﬁsé‘@ﬂeﬂancé £6 a0Rfeqr Maedsf | Fycan be
deposi ted 2 ~ APR 2004 rface of the wafer Wby naki ggmt he

deposi ti ng'PgJa% %uﬁﬁ‘?ﬁ%rdﬁ@’h“&h@ hGREVRBEHC @uﬂféﬂlﬁf@’aﬁ%cé

Vﬁssel 4 r@qm_snmohrey@tm,essﬁngﬁgeﬁals é4n éhbaﬁgecﬂﬁumngh dfila?poi“tibﬁted on

t he upper r er e _stage th_a.hi gh di i on

accuracy. (Ip—gv\%f 'r,ﬂas e Pl]ﬁﬁ‘ éec?occ’dﬁ: ggl |59fs Firi2g hag™ 3 TidFrdtet ace 12A
of the guiE@CIEiSﬁg'ngzvaml l&ehanaug)ladaabltjcomnwgbl rpromﬂtedcwlivh telxhtvhst support
surfa 1 lhg ] smal | -
gap 1g%of allﬁ:el g’ %%s% !EI un |gﬁf%i?en€g8?%§|g#?e£yte§ ]3 bet ween
t he surfac‘bgallé’ﬁ %ﬁ@@uﬂﬁdtgﬁvagum fthahedeposiadeol0 pnoteding akeshenn in
Fig. 9, wha |1.% ?lgéédi r&¢l e ﬁ]:ggeé§ufif9f?§ste§d4onﬂ Q‘émi%lfl@tﬁﬂ:cﬁj whigrvafer W

unnecessar and sQ deposited unavol dably on the

sur f aces atsh éns‘?%lfé:tl C‘}Oahﬁ E’Tﬂc‘iﬁﬁeﬂ’e 1p) Fgunted ane3pckppsie|syrface,

i.e., a support surface, of the stage 10.

25 A guide ring 12 having a cross section resembling an
inverted letter L is fitted on an uppér peripheral part of the
stage 10. An upper inner circumference of the guide ring 12 is
tapered downward to form a guide surface 14. When mounting the
wafer Won the support surface by means of 1ifter pins (not shown)

30 that can support and 1ift up and move down the wafer W, a positional
error of the wafer W may be prevented. As shown in Fig. 8, the
guide ring 12 is disposed in close contact with the upper surface
of the stage 10 with a very high dimensional accuracy.

A showerhead 16 is provided on a ceiling part of the

35 processing vessel 4 facing the stage 10, in order to introduce
one Oor more necessary gases such as a depositing gas into the

processing vessel 4. A predetermined film can be deposited on




.15 At that tinme, if there is the gap 18 as descri bed above, a deposition
-rate is so high at an entrance (inner circunferential) ngﬁ (ﬁPR)Qg[Hhe gap 18
t hat peak portions 22A and 24A having greater thicknesses nmay be generat ed.
. For exanple, when a desired thickness of the film20 on the surface of the
wafer Wis on.the 20 order of 500 A, it2is possible that each thickness of
the peak portions 22A and 24A is on the order of 1000 F.. That is, at the
peak portT ch§uziacame ths warfespgddin mekingttherdeppeitbrmgaswsuppling at

whi ch the f me of f
while the ft:l%ﬁrﬁu%g %‘ie %??9% g%eggollagggetsg&%egg%bg %;%ggrgg%ezﬁgg Thus, it

i s possi bl etlt%etfoeﬁesws(ﬁl Barticles sharply increases. Fi g 10 is a

graph showi ng a Fkglathoas HihPehVeere the nyﬁb@d 4 and the
nunber of partlcles IT!]As ShOWI’ldJI n |gl d %%B |cles (not

smal | er3t h&f Ghe stage difamith eomqttrdéaeeel@@ah aq%éraﬁ aﬁogfﬁﬁﬁtferast han a

criterion mnR@midscopacaley fhii§yo f&)flo%ﬁld&rtfa@etﬁmbﬁaér@&ﬁé er the
nunber of processed wafers has exceeded fo Data represented”in the

graph show¥ing gégnudy %én@ﬁftoéfiﬁ%lifv\ﬁér?oamh ROPEAGH ikt hd &BEsFRRRPT waf er s

W 35 The pregask 10AVEN ] Qﬁeh%ebmfﬁ&@%ﬂﬂl@ﬂ:@?é hgel Yonabygehtlny,
af oresaid problem Accordingly, it is an object t he resent invention to

provi de a & SPdépaaPt 1BreSyasthahdidpad| en the zomdsr 2@04 gm- it faumgst essi ng
t he emamat iimevotabdy thetwserewtie shréaddd molepes 12AN process is repeat ed.
DI-SCLOSURE OF TH? IrNVENT Ctl The.%nvent ors_of tﬁg} esent | ve tj.on nmade
earnest studies ofthd 3Ep lgételpfgﬁl 195, PEPPRY DN 38 % ound

t hat there a sleaipedkfilh U dfs depbbﬂtceltpﬁsitﬂieoeurﬂa@ vdﬁalttheawaﬁe]t iwl

t tain | .,
Ther of or e, WhsCERgaLy; ERure 9L SRb Pndy? ped dTen SR bRPo IR ae
ri ng has aosathe mrEMrap‘éthh@rtega mrmqoalne gaidqaresgﬂlﬂe respebkivdelposi ting
gas is;kowgy %ﬁ%t""%ﬁ@ ”&%esi:he'ﬁ:ed'ltsf gyl gﬂ%oﬁsa geﬁ%bl-fgeci dBJP Gome of f.

This invention i eposition syst a processi Mg vessel
capabl e of dePPRFtEoRFREEcHE E@ hmhea*eanMﬁtme (tmlmcmieagettﬂla)ced in

the processidddohesiSehe fepPAPtRalipPROFt i 25 QRESA hv Ry gegt?é_sed

t hereon; and’.a_guide ri'ng gl aced on or above the stage so as o surround an
outer circtEKBRERSH [ MERePEHISRETAbChe pFOE cSEAPOURRD oh feRixgdige,

capa?l e OI ri}ﬂllibﬁhﬁgs tdre tgbl ££1Im DO @13 tﬂfé{’ﬁﬂiﬁﬁ&%@ﬁ@hé hﬁf&kaﬂqwﬁrﬁl‘@l
nount i e .0 .be.processed. gnt o, t he erei article
gener a t‘/rleﬂf ‘rhO;D &salt 13 BWHSHREE b‘é't"t)\'}éeﬁt"‘cgh%ﬁh‘ﬁ‘é‘f‘ r%pﬁggeﬂ’e’ﬂ%rt of a

| ower sur f @m‘tabns re2rgainde24A nig andeian oufiperos woback. ott'hahetas,t agethelhus,

k t fil d
oner "val | 23 botOftl Bon 0 AR Yocaas T aRbradteo RO o0 AR e but
not in thethagi attyhifh drheeftidane {$ rm’mrﬁ)ltedge of the guide ring. Wen
the space has a ‘I‘Ble%%@é %‘E&Ehﬁ' L% £ a§Sc %Eeﬂﬂﬂé RnEnei1m

t hi cknesses of the f p05|te on the upper and ower wa
surfaces, CEPOFLLARN PreRefissitedhsh waferupbdrs asperted) ovBruSyal it sift f aces

defining t e@ﬁf ot her,
and hence ?)?SF%E%%%I%J??@%{)?E%%R{%X; %eg?é%nggem‘%]fégﬁuppe and the
| over wal | Qurlﬁac?esgraﬂm§hct‘ﬁélgg@néi€§ﬁtéﬁn§§hﬁnhﬁ%n othe apumhare©fan be
remar kabl y ppoevssé@drafii@Nahll G hﬂﬁb@?&ﬁs;p hedifidd® EOMBhAN ihheigwal |

[

surfaces, it can be prevented that the cles are dispersed ina
processi ng 19patBe opumesy |of @ﬁrt!:helgwﬂ‘%d‘e sgplipge ded.2t gmheshrxsiessed,

since the GabirBgses to a number far greater than a criterion number (for

example, thirty) for quality determination after the number of
processed wafers has exceeded forty. Data represented in the
graph shown in Fig. 10 was obtained when a TiN film was deposited
on wafers W.

35 The present invention has been made to effectively solvé
the aforesaid problem. Accordingly, it is an object of the
present invention to provide a film deposition system capable




2 3 APR 2004 4 - oft of the deposited filnms may happen at 922 lmzﬁlﬂn ot her
~than the vicinity of the entrance edge of the particle generati

preventing space. Preferably, the particle generation preventing space has
5 a height of about 0.2.mmor above. Preferably, the particle generation
preventing space is a thin annul ar spac?e. More preferably, the particle
generation preventing space has a radial dinension of about 2 mm or above.
Pref er abl y Oft heupREaSSANg ddifer @R igne it PREE PGS $EMoiflef ed ™y t he
flat upper fpokaegoRlpidiesit aderapdategt ep-1i ke recessed portion forned at
the | ower surface of It)he guide ring. Alternatively, this invention is a
filmdeposition systemincluding: a processing vessel capable of being
evacuated to nmake a vacuumpilker.esiinr s tiage (Riragefo n t he processing

£y LN

vessel , capable 15 of supporting an obj e to be processed thereon; and a
clanpi Ny ring suppS PRI LR Brefen s Layen t ol e et el s Sand
Iihxi n? an @4t Q:hepﬁéﬁaé)é'tﬂfj?:!n R & ﬁilﬁl[@l aiﬂeeghiat@..bﬁago,r QpEs ;sed?druur&teg ;)n

e stage; erein a particle generation preventing space is fornmed between
b i nner . pdiESeiaIn BRAE YLEH DT SvarDeBis Yot SRR RGP ing. and
the upper ghdsaaeeodf thigiadeingn(sheraxnsgabods Peak Ahkhi anseftdidges) of
unnecessarﬁﬁfi mséiﬁlre f.or med ,on u§§e£.and | ower. wal | surfaces defien' ng the
particle gdfSELt GRSTEEOLRT IV SPABACITRET PRE ISecoRAL S SHRPERIRS
suf fi cient lif theegtids ringhasedpatt bftahwhdgs wheresisesh@paotidhprésdune
deposi ted r..and the .l oywer |1, s t N ited on
t he upper g’%dkﬁﬁe&%%\%é?tl\g\ﬂl?gé&rs f gﬁ"é’%g\%éﬂ “ﬁ#%(réﬁt%%%%ar id:: fléﬁ%‘elggp‘gbﬁ on
prevent i ng asgdepesiibedof ilmodohcemehobf her, and hence it is scarcely possible
that the films c 0 . r.a d f; «JThus, the
generation 30 (ero?fnl?iﬁastt ?é‘ﬁ‘%ﬁ\%f&gg’% ?c?ggﬁrc%#og\gﬁﬁgwnﬁ%i% yﬁ?g‘@‘éh‘g‘ga% Even if
the deposi PE@CERBARg comsf Laphble et dewag evacantesd tor At @dVaGiiEt t he
partic{es ahe difi Uéegtécfb PIRHLEL I3 QﬁeS%fS@eégiréetﬁés%eQD thgaisik fexce of
the object to be processed, since the comng off "of the_ deposited filns may
happen at £WYWBEstivs 3 WbIechatP 32 Precosedithprepns nand i GHAEE BHYE of the
par%! c: e 9@1%6@%1! @h %%Vﬁﬁggggtggi%agbn édﬂeafa&a tsiﬁ,roﬁﬁaf %frﬁ?d;lmaekﬂ he f
particle generation s - preventing space. has _a thi ckness o
bout 0 2 FEGAnERReReS pf Giepbiore Corkd BRATTSPel AUBGE PO IS ErATaH | on
preventi ngcapabieict guiding ahewlsjecipas be phycespedf @ivbiiie dtagepaidn cl e
generatjion_preyenti space, has radi al di.nmension of_.about or
above%@re ePé%Im? 1t[']tﬁz"e pé'reﬁtcl%g %%r%lfoa ‘:‘isgr‘ladp(r"relf’/%nril‘engSté"1 ée(‘fewlg% &t i’hed by
the flat uppetisilefganeraftithesivagdiagdspace ép-fortmed bebesen apoinnayh f or med

at Lhe | O"BerIBhbALP pdlre! 0P 2 G BArEhd0 or nEBhERe TR W Muffer HE

surface of the stage.
Thus, peak portions (ridges) of unnecessary films are
25 formed on upper and lower wall surfaces defining the particle
generation preventing space but not in the vicinity of an entrance
{inside) edge of the guide ring. When the space has a thickness
sufficiently great as compared with the thicknesses of the films
deposited on the upper and the lower wall surfaces, the films
30 deposited on the upper and the lower wall surfaces defining the
particle generation preventing space do not touch each other,
and hence it is scarcely possible that the films come off the
upper and the lower wall surfaces. Thus, the generation
(emanation) of particles can be remarkably prevented. Even if
35 thedeposited films come off thewall surfaces, it canbe prevented
that the particles are dispersed in a processing space or settle

on the surface of the object to be processed, since the coming




Fig. 1 is a schematic view of a filmdepositing system according to the
- present invention; Fig. 2 is an enl arged sectional view of 2$ APRt 208% t he
stage and a part of the guide ring shown in Fig. 1; 15 Fig. 3 Is an
~enlarged sectional viewof a part Ain Fig. 2 in a state where filns are
deposited; Fig. 4 is a graph showing a 4el ationship between flow rates of
TiC 4 gas as a source gas and fil mdeposition rates on the stage; Fig. 5is
a graph sho¥ifhg@fathaairposiftedhéibosiey bhppeantatclaeio28t{dn Dtdier thiargr eat er)
when one h 1S p d a_ti depqsi tiion process; Fig. 6
is a schena%qeic\é@v&g gfﬁt' ?nédepom t%l r?lé%gyg elﬁwge:a %ﬂ:ojt & IEnBbaHHEht
accor di ng tRFevisatapgs8pacenvention; Fig. 7 is a schematic view of a

conventional fil B,dgReshi{,0 oy d_vi of a
part of Fig. 7;, 2 g. gé}agj/énqﬂ?éeﬁp 5%‘3% vigleé\%lvgg?gﬁ&gg%t%vgm:?ﬁgesﬁafz%%sposi tion
syst em 8howh Hedgptgof 7abeify Omi2gmm] 0rj abevey aph showi ng a rel ationship

b he nunbey. . ; ' . BEST
VEDE. FOR CARRYL NG ot SPT T RN DN T it BHEvfeiily BBLLALES,

system accdr $PAH aHRE ppPedent Mpre dinefenakily | the dasti¢lkrdeneratiaf erence
to the 35 3aeRERRANYNMLMANLEAS rabidl dinehsd oRCHE MG y 'gnﬁ[‘(vé) faBodd.] M

depositing system according to the present invention, Fig is an ‘enl ar ged
2 ~ APR 2004 6 sédfit6rabPly: ehepagtpaie gamandionapecsntiagapacefia he

gui de L0ng defawedi by Rile fllatadshdt Gurdabs & @Y 3L8§68 SRFW QRab-_Vigw of a
part Ain Fi g 2 i.n a s.te%\tl\? V\/n?efie films are deposited. The film deposition
system in & EREIRNEHCIEPTIL Aeble i lougragusiags picthe guddedsind.-ng a Ti N

film Referring tratErgatidelyp, 8hid friveitdeRas &ifaNmSISHeR SRS Psten
e S PASEEA) R i A DR oo
32. Acyli névvaalunstivgpee 3G awtageiplated iexe@peocessing vessel, capable
15 of supporting an object to be processed thereon; and a clamping
ring supported on or above the stage, capable of pressing and
fixing an outer peripheral part of the object to be processed
mounted on the stage; wherein a particle generation preventing
space is formed between an inner peripheral part of the lower
20  surface of the clamping ring and the upper surface of the stage.
In the case too, peak portions (ridges) of unnecessary
films are formed on upper and lower wall surfaces defining the
particle generation preventing space. When the space has a
thickness sufficiently great as compared with the thicknesses
25 of the film deposited on the upper and the lower wall surfaces,
the films deposited on the upper and the lower wall surfaces
defining the particle generation preventing space do not touch
each other, and hence it is scarcely possible that the films come
off the upper and the lower wall surfaces. Thus, the generation
30 (emanation) of particles can be remarkably prevented. Even if
the deposited films come off the surfaces, it can be prevented
that the particles are diffused in a processing space or settle
on the surface of the object to be processed, since the coming
off of the deposited films may happen at a location other than
35 the vicinity of the entrance edge of the particle generation
preventing space.

'In the case too, preferably, the particle generation




to AIN is supported on the supports 34. A resistance- hea @@%gﬁnfnbedded
“in the stage 36. Thus, a sem conductor wafer Was an obj et

processed, which has been placed on a support surface 36A of the stage 36
.i1.e. the upper surface of the stage 36. s adapted to be heated and

mai ntai ned at a predeterm ned 15 tenperature. The stage 36 is provided
with, for exanpl threevrtrc rough_pi s,40 (onl t hem
are shown iFF %1&? Sq_aﬁetg' p| ﬁtsmlfgmna\g/’r ?1’5 r}%{’s“gc g’n %&qgag)ol \fé(e)ctaﬂrcnvel y
connect ed tamidatsoppqrﬁefsﬁrabttyMtraer garnseldz erknemat hen mrre-vlmttesgéﬁpace

respecti veI STV el el ert vah)
t hrough a h e th-zgjtll(f:l orrred %bﬁgc%% é@gg fﬁg%&gﬁlggeq%r%cgssr ng%vessel
32 and t hatgenerhtioet poatdntiggabpacedyhas laelrhdngl 4bimasdont hé shoppordt shaft

44 is qg‘ ertigally upward (or downward), the lifter pins 42 project
upmardn? I sappear) fromthe support 25 surface 36A of the stage 36 to
lift up the waf eerﬁeifhblxc,e|tlhengapam1©fgetnl¢e"aprlonasm‘rﬁgltﬂelgsépa@ saci ng
the stage 3fdigeRr tga%df%t.%@e%‘%‘&%%@édoé@;he E%Q%@ LCBLahe Qe MOr €
necessary gases in ng one nore depositing urce gases are
supplied i me@eﬁﬁedmoo@egsrﬁ@g’meéesfeth@owqmeunéeesoﬁrtw Fdag 1id-udi ng
the source gases supplied into the showerhead 46 are adapted to be jetted
into a processing space S throu-h 'ettrno hoIes 48 formed in a lower wall (
jettrnéosurface) of the BHéde i d—pABGie g essel 32 is provided

with a gate val vgigQ, 1 W CA é&éﬁﬁ%’i@dviéﬁ &f %%M%p@@&fihcggs%(ﬁﬁf er W
into 35 and carrying the sanme out of the processing vessel haust

ports 52 aPScPEAARE th Y PEREFAF PRAYREiOMithe bottom wal | of the
processing vesselrig?.2 IB%@éﬂB&tﬁéecD@ébﬁl&QaBerﬁQjﬁé(ﬁaﬁd: bP theZsthPR 204
an exhaust system gﬁo%é eﬁe a vacuu@ UUB or t i ke. Thus, the
processi ng AEs 8epa e IBHEE LIRS pPetit?erhd ned pressure. A guide
ring 545 which hadga fent utteeﬂiaxtgkmi peestohad wirwenlti arparts Aplih Biy.an upper
peri pher al part oftthe }ta e_.3 I\/brree eoncrrs gly, the guide ring 54 has a
Cross sectroﬂ‘of"g?h%p s FEverted letter L, is formed of a
cerami c materi al FLguGhlﬁ@gﬂapﬁeehwimgramezl@mashlgmtweeﬁiﬁlmdr@eﬁseI y on

the upper pard RIERl A5 ocbB sl @nPs B aslBe B Eat 0B Mhdiiae 0l do 10

ring body has a hori part extendin ‘to the
support surface Fdg-Sfis ﬁarwﬁgﬁél%ﬂﬂrﬂjchamﬁf@aﬂemﬂgﬁrﬁPﬁrﬁm%t wi th

the si Yol 9C fim Oy g [ §‘ﬁari%e ohobhgedqsy zont al
part 5 tapeEm or a%te % t owar %%gﬁter o) es agg 36eto)t}‘orma

t aper ed guedél%ur@aeesateooopr?ﬁess when | owering a wafer Wsupported on the
lifter pins 42 tm@otmtlstaesmaafneltﬁa/oﬂenme atm@craepuﬁam; 39Ateinfid here is
a posrtron%IEP ror % {he &at{‘ag‘rﬁﬁ theﬁcggélgeﬁggéfﬁ?ce olrgrects t he

posi tional W“f‘ﬁc Béorrect

posi tion on the mgpdris awchmat%kle%mcamehamm £ bih dpposioins2

havi ng 2 s%% ntially fixed thickness (see Figs. 2 and 3) is forned at an
-~ 1 hner perrp era fpart of the |lower surface of the horizontal part 56 of the
gui de ring body F4g.Tlubs arhezxilamgedpeiévphrfraal poait oﬁfFicjne hori zontal part
of a very ihin g i o SREELAL Ol e R RS Ly dopBae I S e
is forned byshemnshowmundeFigur ¥ acand6A of the part 56 and t he support
surface 36A of t Sty #% res: Idn tREnGRSSE | bed by
way of exanple WB?H refer e%r Btlo lﬂa%%lér stanc ﬁ tnv\een an outer 30
edge o?rﬂthefmrecewercbmfeamaandhehedrmr péspﬁr‘emh?ﬁj- an inside edge of
the horizontal part 56 of the guide ring 54 is in a range of 0.5 to 1.5 mm
for exanple, on the order of 1 mm regardl ess of a dinension of the

di aneter of the waf eBEST U 568 N O Ik ANYERT AN part 56 is in a

range of 1. 5 toag éﬁﬂocﬁﬁ%n%’i?ﬂ“ﬂ'ﬁlu?éeﬁé’biﬁl%r%f‘@éerﬁ’%c@o%n&t&etwt of

the annul ar cut-off portion 62, nanel ight” L5 of the particle
gener at i onPEPEFBRL iAYeBBIRRe Ball| beg, Sﬁmlbﬁdaw& Heferengfpl© Bt he

order .‘PEf Oadcompanying drawings.

Fig. 1 is a schematic view of a film depositing system

according to the present invention, Fig. 2 is an enlarged



2 23 APR 2004 8 nm (In Fig. 3, the particle generati on_pz?ﬁvBPRim sSpace 64
"is exaggerated for conveni ence of explanation.) A stage-r I éth L6 of
the particle generation preventing space 64 is 2 mmor above, for exanple,

on the order of 3 nm In the case, 5 preferably, the ratio of the height to
the length of the cross section of the particle generation preventing space

64, i.e., / I et t e 0 aqve, _The ick s_.0. f. 15 1is
subsenti al :S% Cletg‘a%%‘ft‘gl%‘{“ Ioi%mcb'tp ept t 0 enﬁ%ﬁ?%i%%& %ﬁg%ﬁpggaﬁ%?défiefi | m
d_eporsijt |) op_x{iyngt showas iappliged t andf Bigl03 ebsaapl enlalgpebisechgonalliviei i t ani um
nitride i e; ribed, ct.or r rri ont o
and recei vgﬁwai#eal f‘??g p?ﬁlgl 39‘?éw a%%ggofp%ﬁﬂes\ggggt% dasla\}:%a%. e liter
pins 42 ar €illowdepos itvlamsysteheimdfisr embodinémrt suddobe destntdeedB@A 15 of

t he st age Lf sthere | S.:a:nQsitd .qerror of the wafer W the tapered
gui de grf%@glg%doﬁgtcﬁeg%&?éfe{?réndéﬁ\g?#]?[{'t ed on the peripheral part of the
stage 36 cont act &eferhinh&odiitgs- pelrd phea [fidh depmsigfion syshem 3ohascts t he
posi ti onal . fs : ; r i ; rrect
Posi t1 on of Thariical s Bt lly viRiR1 2 adhe, S o R e e
waf er Wi soficthedilp-t Supparhaidd araaetavphigricaata bethen ywldcefshe

tenper at ur @rofbss ey $85%c1 b, A@}ﬂiﬂﬁ?‘i@éﬁ is'EQgéé 8%Rlae}ér | orr¥Rameied O
make a vacuum therein, and predet'erm ned gased such as the deposition 25

(sour c§ gAdNsieMPPeEErPARD theSUPRO S 08as sPnesistaicesReatRys38 dSfiImis
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deposi t ed Shroagh pin-igieR 2004c8lyurvaces wien heesahpeont iniacd )36A and
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The ceiling part of the processing vessel 32 facing the
stage 36 is provided with a showerhead 46, through which one or
more necessary gases including one or more depositing (source)
gases are supplied into the processing vessel 32. The necessary
30 gases including the source gases supplied into the showerhead

46 are adapted to be jetted into a processing space S through
jetting holes 48 formed in a lower wall (jetting surface) of the
showerhead 46. The processing vessel 32 is provided with a gate
valve 50, which is opened and closed when carrying a wafer W into
35 and carrying the same out of the processing vessel 32. Exhaust
ports 52 are formed in peripheral parts of the bottom wall of

the processing vessel 32. The exhaust ports 52 are connected to




15 of formation of such peak portions 70A and 72A wi || be£ scribed with
“reference to Fig. 4. Fig. 4 is a graph showing a rel ationg R 288en the
flowrates of TiC4 gas as a source gas and the deposition rates on the
.stage. Herein, process conditions are the sane as the aforesaid process
condi ti ons, except the flow 20 rate of the Tid, gas. As obvious fromthe

graph of F| the filmdeposition rate increases gradually as the flow
rate of Ti @ﬂ etga% 1 SYREEBRLOY1ded vEiih & vacrm RupChithgat 1k i oY« t he

flow rate. dipngretesdih rvésf%lf idomedapgei Erarudde tas | bedrpipank Pl (
when the flow rate of Tid, gas is about 10 scan) ( it decreases 25
sharply. THEFSSERE-fi | m deposition rate remains substantially constant on a

relatively |ow | eveluidecGaind &s5, Gihidie Hdy tdefedtinfeease ﬂlﬁetheééﬁlW rate
of Tid a gas. As.nmentjoned above since the flow rate gf Ti C ggafﬁls about
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the Tid, article ge on ventin hat is,
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particle genetahirQPegcd %Vﬁﬂé'ﬂ?ﬁﬁ%ﬁﬁl $haNg6 SO %QPeIQ& diRhRRralanday be
determ ned taking 1nto consideration eaning cycre of the film

deposi ti on t9yerdnp centiernefdis stren ?rﬁatté farm aseaBﬁrEd PELARSEEEMR above,

accordigg tgp thﬁnf‘sﬂb%leﬂ%weﬂﬁ% h\AgfePRT é\fi’ﬂ%ﬁﬂecp%htt@é 1R ropess sur f ace
of the horizontal part 56 10 of "the guide rihg b 59 is recessed . to form

the particli §efeuRy Ghep%@%tt A8 %§€P62rtﬁ1€fﬁ?éﬁegﬁ§AL§%fthFﬁﬁ Farticle
generation aopeyﬂﬂicbr[&l 8RREE dHAthé vitlerl W, RBch@itle GuZzfABe 6N icohréstd ar
greater th n t he t ess of t €, filmto be dépOSl ed. Theg&forﬁ t he peak
portions 7GRSaRES¥ ¥\° BEOLoRENRAMPISTHE] 2 T fthe& ct?ve peak .
portions 7@Acemded?paditiiva binl the?@uL@miﬂ%uglfameIM@e Thus, the peak
portio 70A and 72 not. .co can be
suppreﬁs@ed For exa‘%%}ﬁars%%%"ose 1%1({%] éﬁlﬁgaggﬁggg?ﬁ{lﬁé}kk%%g i ons
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hundred wa ve been processe and the sum of

the respectilpg kody Rfies Sdmsef thend nngy priipheapli vt péARedorAACHEal0 dun.

Thus, the bakrghtelss Thin3 M G pARRiEM: dndraft iBheBESektialy Lpablned
Consequent:g)?, the 25 eg portlg%s %0 a‘% 2Alnev€r t%uch egfg) t her. The

film dé‘i)osmavam%tlw of %Veaﬁéeleoquéherféﬂtﬁﬁ@eegéaweﬁ 199 and 72

i ncl udi ng talﬁeepaeésaﬁ@&bbeaﬁgf@&saﬂsrﬁé’d\tﬁafthe@naarpm@e&egmf@b mexbef of
waf ers have_been processed. Even if the peak portl ons 70A an%téZB of the

films 70 aklte3Bays Fedndithe, FUPRATY 4k 6Ar fE bRRITRIS accunul ate
in the region topameénsiensept hcidsd &emr EdeRebgeﬂ@éatﬁ.B@dpb?Vﬁmjricbtﬂ space
64. Accordi ng t he. pe %ed films _do n i sperse as %artlcles |né t he

o oceser nockimiie WitHPES Ende 18 G "Gy RtiSREet Rekistuity alber of

waf er s3W 2@génsf ke diatbr@heiusitedr et thecessedthyod heidn homdapdssiden

process undgr the ALALESA R O5ERE 58D ek Riad Fiby B AL s° LA S range

of 0.5 to 1.5 mm, for example, on the order of 1 mm, regardless
of a dimension of the diameter of the wafer W. A thickness L4
of the horizontal part 56 is in a range of 1.5 to 3 mm, for example,
35 on the order of 2 mm. A height of the annular cut-off portion
62, namely, a height L5 of the particle generation preventing
space 64, is 0.2 mm or above, for example, on the order of 0.3




-~ 3 APR 2004 11 in the case will be explained with reference tﬁa{@g 5.
" Fig. 5 shows changes in the nunber of particles (0.2 hum d13 éP ) when
one hundred semnm conductor wafers were processed successively by the film
~deposition process. Figs. 5(A) and 5(B),5 show the nunbers of particles
(settled on the vvafers) when the depth %6 of the particle generation

preventing s ac and respectivel As_obviqus from

Phe. o aphe - FAG8 18- 8¢ AhelRaT el JaPxABE L GItnel EPESS \ihr 2% on t he

order of tVﬂcangetdalted \bencoheentcpide H6 eoqaaﬁat!‘nen B. &mnafge—&aalmm whi ch
determ natlo being thirty

10 f N t h .t f

and are verJP G 4s CEo AR Wi DRBSTREH HAEVERGLPd ORI Ot KRGt ho
C(ﬁnvlent i onahm ]Er:asabokre tbeﬂaémn@lmbodi thatordde c:lﬂlr?.emmper]rpktenela;baqaarlt5 gfg
the | ower sur Qrl.zon r IS
Fecessed t PHEEAR Y he o atapeOh ot Height, o it 1Soth.ot e Stk ver; o
particle gesmrtarqmnfpthaepamg:]sapgeaeﬁdtmy freveatingd space (ﬂ4anp|.ag, ring
for fixediy o)anpiinde g vaf gt ¥ o) Lhg. 8! adh30n i Bl thed o5 fmighERILC Vi eW

of a filmdeposi‘tion 3ys 0 Such a manner enent's or parts like
or corresponthaigntdal hpsegqwshlowe ian kgt deptle cdemacbdnbygt he sane reference

characters, and t r b, %En% i ring 72
has a cl anpi ng nfn}% gg%féﬂil%gglfﬁ%ﬁag aﬂéélg % Bg%ﬁgﬁl%hgéggl ggnlf)l ng
ring 720 s expapled tdepesisingr @i d@lﬂy(tb’g@tm Ritniden |fikrerwplhsba2, An

i nner peri ey@ipRart of the lower surface of the clanping ring body 74 is

brought into contact with _an outer_ peripheral part of a wafer W so as to
clanp (press and % isgRicRedv@ter water B 3¢ fepred Anspepnd iReeaivedsked

surface sifiHealifget fgahsoiz 1 beaadi<depehsd g%‘i:ed@ﬂifé Bed iTheCPIMBELIAS W th
Fig. 3 30 is forned recessi n% an 1nner peripheral part of the Iower

surface of 4h@re é?r‘ﬁ‘??@d o goBBHythe wafRgsW on EJ‘P( FBPEOEE rereacen36
preventisng ceﬂoaﬁ@ F€ages 3601 E@tb@f@ﬁ@atﬁ&iﬁm&eérw forcenbasmg wp the

i nner peri art of. the | rface of .the ¢l anqi i b 74 and
L he surt ne et ErpBREd Blidel S SRS 6 RE e G 98 s B, P kbt o bR o o
achi eve t hepexdpheehl gqetrtast trhetstayed3 6looneant: £ witdf eiepater pdriigheBy t hat

s, it can e Reeuepbedy ol corf o aPR2A0L A BERKPOLL | PS4l dpR0ST o

films are peele refore e énma on o |cles can
suppr essed . W-Al Tinesugkhe Ivea fiemié isi pladeababeenodeect pbedta@n appthedtaget he
film deposidd on system for depositing a TiNfilm the present 5 invention

is not limted thereto and can be applied to film .
After the wafer Whas been thus loaded, the wafer W is heated

up to and maintained at a predetermined process temperature. At
the same time, the processing vessel 32 is evacuated to make a
vacuum therein, and predetermined gases such as the deposition
25 (source) gases are supplied into the processing vessel 32. Thus,
a film is deposited on the wafer W.
As the deposition gases, for example, TiCl, gas, NH,; gas
and N, gas may be used. In the case , @ Tin £ilm may be deposited.
The wafer Wmay be an 8 inch wafer. Process conditions for forming
30 a 500 A thick TiN film on the wafer W are, for example, a TiCl,
flow rate of about 20 sccm, an NH, flow rate of abut 400 sccm,
an N, flow rate of about 50 sccm, a process temperature of about
680 °C, a process pressure of about 40 Pa (0.3 Torr) an;l a process
time of about 60 s. '
35 When the above film deposition process is repeated, as
shown in Fig.3, while desired films 68 are deposited on wafers
W, unnecessary films 70 and 72 may be also deposited on the



deposition systens for depositing any kinds of filns. Naturally, the
- present invention is applicable to fil mdeposition systens rﬁﬁ?@ﬁ' vel y
for depositing a WN film (tungsten nitride filnm), an Si02 12$  he
-like. The object to be processed is not to limted to a sem conductor

waf er, and may be a substrate for an LCBD or a glass substrate. 23 APR
2004 13 CLAIMS 1. A din deposition system conprising: a processing vessel
capabl e of %@If@:@/mmm $uppcajte samfaceummh@hal theb quigkbagangl gged in

t he processy ) rtin urface capabl e _of
supporting allri:lge% ect to %}@p%%c?c%% & fﬁ%gf%gﬁﬂ O‘gﬁg‘e ARFIETH R JPYEEd on or
above the fwatl §up§@¢es r@fgmhgdmespaasmm seheoatibrprevbat ing spuaker ence
of the obje t e n on_the e, ui ding the
object to b%i pr%lclgg‘é:}gL %§§ ?E% Eﬁggcﬁ% ST ?&i@ﬁﬂ(g@%%\/\%gr%’}?ﬁgﬁﬁﬁﬁg t he
10 obj eét t%r%?@l%lﬁcéslseaoptnrblqrhe:cstté@enumhereoﬁ ph@c@ﬁe{ﬁ% wafegshas an

f th
mner por i phar | aaay - ey SHeEtn8 A A 13, BESTR SRR TS e Ehe

i nner peri pheral berng para
outer peri pHe® éIeSIP@WéF-VgllY fEranedaid mepions cime t@enpaatumha p;e&matmg space

5 ored hetRsitiblges) AP EADGRLANST BBl AYELSSLL RCEOinile W de 11 N

and the flat supporting_ surface of posﬂt %ystem
accordi ng td SAUCH gasvherkawn Qﬂﬁ’eapiﬂ-m&@%m trahepl.fevlergh.ng space has

a hei ght of aboutTid DdHR PordBYS- 788 3Ana”7hh! TrdeRBFbECR: SYSLERLAFCOr di ng

to clalmlc;{') 2, wherein
istance L8 of, for example, about 2.8 mm from the inner

circumference of the guide ring 54, i.e., at a radial distance
L8 from the inner circumference of the guide ring 54 into the
depth of the particle generation preventing space 64. Causes
15  of formation of such peak portions 70A and 72A will be described
with reference to Fig. 4. Fig. 4 isa graph showing a relationship
between the flow rates of TiCl, gas as a source gas and the
deposition rates on the stage. Herein, process conditions are
the same as the aforesaid process conditions, except the flow
20 rate of the TiCl, gas. As obvious from the graph of Fig. 4, the
film deposition rate increases gradually as the flow rate of TicCl,
gas is increased, in an initial stage of variation of the flow
rate. However, after the film deposition rate has reached a peak
P1( when the flow rate of TiCl, gas is about 10 sccm), it decreases
25 sharply. Then, the film deposition rate remains substantially
constant on a relatively low level, regardless of the further
increase of the flow rate of TiCl, gas. As mentioned above, since
the flow rate of TiCl, gas is about 20 sccm in this case, the peak
Pl of film deposition rate appears in a region where the flow
30 rate of TiCl, gas is lower than about 20 sccm and the partial
pressure of TiCl, gas is low.

As shown in Fig. 3, the region where the partial pressure
of TiCl, gas as a source gas is low is a region where the partial
pressure thereof decreases to a some extent by diffusing the TiCl,

35 gas into the particle generation preventing space 64, that is,
a portion toward the depth of (on the outer-periphery side of)
the particle generation preventing space 64. Thus, the peak




the particle generation preventing space is a thin annul@gé @ 4. Afilm

deposition system according to claim3, wherein the partTCcCl P@ g’? ation

preventing space has a radial dinmension of about 2 nmor 25 above. 14 23

- APR 2004 5. A filmdeposition system agsor ding to claim1, wherein the
guide pinring is fitted closely on the peripheral part of the stage. 5 6.

A filmdeposition. s em ac din oclaiml or 2, whereip the particle
gener at i onpﬁfgi'l%ﬁ i ?/]@& s%%‘%ef#gsaﬁgm%ﬂi Eﬁ’\f/aleéfa{“meedeﬁh F ﬁfgiap}art icle
generation d;i]:se?m@é Lalg:osqaadd e;headeptth oifﬂ tlnaltiénimmcae geakraoidn poedéntaimg
unnecessar i h S r.e 10 7, A.filmdepq@sition systemconpri,sing: a
processi nggygggg%ba&%ﬁugagigyb&ﬂﬁ %%7%’{:’1‘}5{%3‘%1 Slaﬁagg X{agé%%u‘ﬁﬁ}hgjl n, a
st age pl aceaorcass heomptiociessi, ngheehedtght hBYi ol tthe Ipairtdofpoybnagatsionf ace
capabl & of

Tha bl el tanchriAd pBtenbh g 58 88, PRRGTER L EE B R Pt istha an
: taking into consideration a cleaning cycle of the filmdeposition
system, a film deposition rate, and so on.
S As described above, according to the embodiment, the inner
peripheral part of the lower surface of the horizontal part 56
10 of the guide ring body 59 is recessed to form the particle
generation preventing space 64. The height L5 of the particle
generation preventing space 64 is set to be about 0.3 mm, which
is far greater than the thickness of the film to be deposited.
Therefore, the peak portions 70A and 72A do not touch each other
15 even if the respective peak portions 70A and 72A of the films
70 and 72 grow large. Thus, the peak portions 70A and 72B do not
come off, and the emanation of particles can be suppressed.

For example, suppose that the thickness of the peak

portions 70A and 72A of films deposited in one film deposition

20 cycle is 500 A (0.05 um). Then, the thickness of the peak portions
70A and 72A after one hundred wafers have been processed is 5

pm (=0.05 x 100}, and the sum of the respective thicknesses of

the two peak portions 70A and 72A is 10 pm. Thus, the height L5

= 0.3 mm (= 300 ym) is far greater than 10 pm. Consequently, the

25 peak portions 70A and 72A never touch each other. The film
deposition system is cleaned to remove the unnecessary films 70

and 72 including the peak portions 70A and 72A after a

predetermined number of wafers have been processed.
Even if the peak portions 70A and 72B of the films 70 and

30 72 peel off the wall surfaces, the peeled films accumulate in
the region toward the depth of the particle generation preventiné
space 64. Accordingly, the peeled films do not disperse as
particles into the processing space S, and the particles do not
settle on the surfaces of wafers W.

35 One hundred wafers were processed by the film deposition

process under the aforesaid process conditions. Particles state




outer circunference of the object to be processed nmounted on the stage,
capabl e of guiding the object to be processed onto the flafasnpgtzm' ng
surface when nounting the object to be processed onto the stage; rein a

_particle generation preventing space i? formed between a | ower surface 20
of the guide ring and the fl at support'}ng surface of the stage CARLY. AAL. A
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0%&' ()-f)! oatong the fCP'I‘-VH#?;@@Il@]V&BE@E-f) Il #s0* 109%&R&&' () -f)
#SO* 109 ()-f) 1n the above embodiment, the inner peripheral part of the
lower surface of the horizontal part 56 of the guide ring body
15 59 is recessed to define the particle generation preventing space
64. However, a particle generation preventing space 64 may be
formed in a clamping ring for fixedly clamping a wafer W on the
stage 36.
¥ig. 6 is a schematic view of a £ilm deposition system with
20 such a manner. Elements or parts like or corresponding to those
shown in Fig. 1 are denoted by the same reference characters,
and the description thereof will be omitted. A clamping ring 72
has a clamping ring body 74 having a shape of a flat ring. The
clamping ring 72 is adapted to move vertically together with
25 lifter pins 42. An inner peripheral part of the lower surface
of the clamping ring body 74 is brought into contact with an outer
peripheral part of a wafer W, so as to clamp (press and fix) the
wafer W on a stage 36. A step-like recessed surface similar to
that of the guide ring 54 described in connection with Fig. 3
30 is formed by recessing an inner peripheral part of the lower
surface of the clamping ring body 74. Thus, a particle generation
preventing space 76 is formed between the recessed surface formed
in the inner peripheral part of the lower surface of the clamping
ring body 74 and the surface of the wafer mounted on the stage
35 36.
The embodiment can achieve the same effect as mentioned

above with reference to Fig. 3, that is, it can be prevented that
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respectively for depositing a WN film (tungsten nitride film),

an $i0, film and the like. The object to be processed is not
10 limited to a semiconductor wafer, and may be a substrate for an

LCD or a glass substrate.
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outer circumference of the object to be processed mounted on the stage, capable of

guiding the object to be processed onto the flat supporting surface when mounting the
10 object to be processed onto the stage;
wherein the guide ring has an inner peripheral lower surface and an outer
peripheral lower surface, the inner peripheral lower surface being parallel with but higher.
than the outer peripheral lower surface, and
a particle generation preventing space is formed between the inner peripheral

15 lower surface of the guide ring and the flat supporting surface of the stage.

2. A film deposition system according to claim 1, wherein

the particle generation preventing space has a height of about 0.2 mm or above.

20 3. A film deposition system according to claim 1 or 2, wherein

the particle generation preventing space is a thin annular space.

4. A film deposition system according to claim 3, wherein

the particle generation preventing space has a radial dimension of about 2 mm or
25 above.



10&8&RESSUUNVWWU3+1! | @" 10% BzB&' () -y! H' 1098B& () -! H' 109BB& ()-! H' 109BB& () -

| Y" 109BB&’ () - ! HAOYBBE () - OVIWANNAKXYX V4! | t %694 0%Q& () - ! " #6940%g%g%&. ()

-1099& ()-110%4& ()-P"10% @& ()- 10zBzB 10zBzB

10zBzBY] ZZ[ [\ ] W4x V4! | HycYd. 09884 () - P

,yc°/<10%&'() P! H#69%400g Yg %! () - | 69409004 () - | HIEYA0% Mg, () -1 B9 0908 (
““““ }OP1f 109%& ()-! 109& ()-Y 1096 109%8% 10984 gC9

10%/@/&'()- | Hycod0%88& () - P! Hycod0%akt ()- P aab/cOcchc>cyk] 00" 109& ()- 10

10 10 sH(l"BlO‘V&'()-

HC$109%& ()-! 1 HC$10%.L&' () -! C$10%DDE () - >cAcHcpccdBddE] C0" 10% 10%

& ()-0"10% ()-s

10%&' () - smlO%& ()-}109& ()-109%&' () - Bd<ef eef 9f f } A?] 00" 1s\ &10%&' () - 10%&' () - 60

1'10%&' ()-!0! lﬁ%ae&A(ﬁlnﬂ.tﬂEtﬁél(lﬁ)n SystefiV@cOndidgftglotagig 1, wherein ~ the guide p

hdE] 00" 1V+1Q¢9 100/ &L0%& () - VHLO%&' () - V3" 109%& () - @0%&'()

hgh{ h| h}HlﬁSH%ﬁ%%‘)% ?ggfirg'@w??iﬂé stege. 10 10

10c. 189%& ()-V-" 10%&'() hiiRiiijaBbC' 1|f10%& ()- 109& ()-!V

10%e& () - VI0%& ()-0S10%& () -

109&' () -] 4j } o kXk et depspitiongysiem acrogkRng th clagn 0 9g 2 Yherein

S610%&' ()-snl I b C <YLCLOYR
(- 100 () HABTARE iyl Y gl sl s £ RARAS g0 B0, O 0

" Headi ng pagicte’ géhbieadm pevédiny sphdde adivhighIdktion 4 pledkdiargorb3f ai wirddeasdarng 73] c”
"Headi ng Eﬁ ! ch " I—gadi ng 93] c"A "Default Par agr aph

Font "} ! ( Ei'f i nprtvxz| ~n9’ <Wbhgl EFGHI Jpu! } $& )) +, | 25; = CFIJORWY] * >cBdf
hhj XIqbKLM\ICPQQSTUVV\XYZ[\]’\ “abcdef ghi j kl 6Ti nes New RomanAri al Courier New'h
Root Ent r yWor dDocunent I"#$UR' ()*+,-./0123456789:

<=>? @ABCDEFGHI’J KL MACHTRESPONI gy sstepmeomasisingt ghi j kI mm

- aprocessing vessel capable of being evacuated to make a vacuum therein;
a stage placed in the processing vessel, having a flat supporting surface capable of
supporting an object to be processed thereon; and
15 a guide 1ing placed on or above the flat supporting surface so as to surround an
outer circumference of the object to be processed mounted on the stage, capable of
guiding the object to be processed onto the flat supporting surface when mounting the
object o be processed onto the stage;
wherein a particle generation preventing space is formed between a lower surface

20 of the guide ring and the flat supporting surface of the stage.




