15 AUG 2003 REACTOR FOR DEPCSI TING THIN FI LM ON WAFER BACKGROUND OF THE

I NVENTION 1. Field of the Invention The present invention relates to a
reactor for depositing a thin filmon a 5 sem conductor, for 195aAl_I]6 ZBﬂaa
sem conductor wafer. 2. Description of the Related Art A thin filmdeposition
reactor forns a predetermned thin filmon a wafer by introducing several

types of reaction g i 1 other. 10 This
react or has been com@g@mkt§éﬂ?ﬁ§ém§ Eﬁwyﬁl&vl&ﬁ?ggrat ed chip and
i ncrease the efficiency of nanagenent and the productivity. SUMVARY OF THE

| NVENTI ON An obj ective of the present invention is to provide a reactor for
depositing a sem conductor thin film by which a thin filmhaving excell ent
el ectrical 15 characteri st'! gz E gi SE Bxﬁté : E Efi gh inmpurities are renoved
froma wafer as much as ,U ' ep coverage can be
formed. Jo achi objective, the present invention provides a thin
film deg'osi t?gﬁaﬁggﬁggﬁgﬁﬁﬁudi ng a reactor block 110 on which a wafer is

pl aced, a shohepresat ipveritonli2latesito amekotorifyr depaditng artgindilpr @deat er m ned

pressure by 20 covering the reactor block 110, a wafer block 140 installed in
t he 5r eac BBMNIGANGEIRIOL 19T eXBRPIH | XA SREVGRABICIOIWaerhe seat ed, and an exhausting

portion gnot g}rgﬁ%tlioorgg%%gﬁag%&fﬁhhe reactor block 110 for exhausting a gas

wi thin the rect e outside. The thin filmdeposition reactor

i's characteri aa#in filnf dgboditien réatisofoemend picdeterddsed ehihifiltorcanegst byn | i ne
121 installed on the shower head plate 25 120, through which a first reaction
gas and/ Biradyeing spyeralippes etirgactan gases@nsumutusiyseerivng theme witheadhst al | ed
on the sgm\g@r head plate 120, through which a second reaction gas and/or
inert gasS supplied flow, and a diffusion plate 130 installed under the

shoger head piraiseebddr hbBitseet cfdfm‘ﬁfiu@ﬁs@'liﬁp@o%t@nﬁk@r@hiigh}y—megfréf@y hol es
131, 1 15 AUG 2003 which are connected to the first connection line 121 and

face theChipind isgrgasedhetefficiengy et managemenhandflee prodictivésct i on gas and/ or
inert gas onto the wafer w, and a plurality of nozzles 133, which are
connected to the second connection line 122 and |ook toward the inner side

surface of the reactor bl ocgUMMARY & BMELINYVEST@N 5 reaction gas and/ or
inert gas toward the edges of the wafer w. BRIEF DESCRI PTI ON OF THE DRAW NGS

The above obj Aotibjectiardf A aresent inventionds e psavide arreaatar éor dppasitie@anme nore
SR SRR A B M B R RN Bk gacr v L reference
of @ thighdrabfBrdaeesd highpurRRCinavhicRGRRLEIIES atdrdrhieved REATE wialeresd meieh, FI G
2 is an expl oded perspective view of a shower head plate and a diffusion
pl at e i nas pessibkaod artf exelient step aweFage can be farmedss- secti onal view of a
first embodi n?gtacﬂfevter{ﬁera%%(\:/g%rbjeogtivlél, %e ;%resent invention provides a thin film
deposition reactor including a reactor block 110 on which a wafer is placed, a
shower head plate 120 for uniformly maintaining a predetermined pressure by
20 covering the reactor block 110, a wafer block 140 installed in the reactor block 110,
on which the wafer is to be seated, and an exhausting portion (not shown)
connected to the reactor block 110 for exhausting a gas within the rector block 110
to the outside. The thin film deposition reactor is characterized in that the
improvement includes: a first connection line 121 installed on the shower head plate
25 120, through which a first reaction gas and/or inert gas supplied flow; a second
connection line 122 installed on the shower head plate 120, through which a second
reaction gas and/or inert gas supplied flow; and a diffusion plate 130 installed under

the shower head plate 120. This diffusion plate has a plurality of spray holes 131,



FIG 4 is a magnified cross-sectional view of the first mxing unit of Fl
3; FIG 5 is a perspective view of the second m xing unit of f AEG Q[] 6
is a graph showi ng the relationship between an interval (D) and a specific

resistance while a thin TINfilmis deposited; 20 FIG 7 shows a reactor

conbi nedwhighare connested tontbeiret eenmaegandingat21 and éace the wppe susfage of a
cross-sectional view of econd enmbodi pent of the reactor. of FEl 1, FIG 9
is a crol@l&l WP SRERY &eeﬁ,sérfeagﬂpﬂig'aa %rd'inﬁgrﬁaso?mpﬁgervé%{ﬂ bl ags F1c 11 25
FIG 10 j SOr ' : ' i ' o { a
eposi 1 B T B B B e R o R e - Erren
EVMBODI MVENEBR toRRefa thie impet sidel siBfack @frtie 2eactor biotkf 110tadgpayithé secomrdct or
according to the present invention includes a reactor block 110 on which a
vaf ér i s'eAdieadasarHenEert arp towvard fne edaes ¢f tWRERl Wo t he reactor bl ock 110
usi ng hinges 128 and 129, a diffusion plate 130 installed on the shower head
plate 120 for spraying a reaction 15 AU G 2003 gas and/or inert gas, and a
waf er bl ock (not shown)BRIEE FESORWPTION OChTHEEBRAWINGScKk 110, on which a
wafer is seated. First and second connection lines 121 and 122 are installed
on the shower Thaaovplahiective@ndadvantagesahthe: r@sest nvestionm! Beedna

connection pipes 1 and 5.112 e scri bed later..T i r.st ection
e 121FRr8 aBpardrT by{dksesBienR defe” Brelparal siEpedifledts g Brbii et RRR | £ o
conpect i Rl Aeachbl drawihdseipGiMith: and the second connection line 122 flows a
second reaction gas and/or inert gas supplied via the second connection pipe
112 to the rehktGot is ahexpioded penspedivendewsi@ctin tiln gepesition 1eagtdr 112 are

installed on the éo react or bltock 110. The first and second connection pipes
111 and 2%9°4iNG todDRMLEPY PCPIYR fi rst and second connection lines 121 and

122, respecti Fft';.g is AR ekploued piispettivenrERof Reatbwdraicadlg@te hAd & GF0SIBRt | ng
portion 113. An ring 11 3a’is installed on the connecting portion 113, and
connect splateirf thesteaatot of&dGnd; connecti on pipes 111 and 112 to the first and

d ' | i 121 and 122 15 that t I h
holior head pFliees 198 ciasperePRa! Fi4co! sy RaOcTROY oG Pre" BT "head
plate 120 is ﬁl’-@,nﬁ’slé gﬁé(;ﬁrﬁ#i@d ERRSLIRAoREOHEW K he kgt m?‘xirfgS&ni@BfiFﬁ:?.Cagd

connecti on pi pes 12 are separated fromthe first  and secon

connection |i AEG. 4 &la pedspe2fve Alew ehitte sewrekmadrsg uhdlof§1G13; and 118 for

exhausting introduced inert gases, 20 and/or reaction gases e formed on the

bot t om of the}:f(g-a%i%‘? gﬁﬁbﬁh&@gégeéﬁ@ﬂnﬁwp q_q%&eeg_an,&%ﬁ%vﬂl @)r? 4114 is

| nstal | edoonnd heviUBREE yHiB!Gfn TIN i j¢ BBBbGfedy! ock 110, - so that ‘the react or
an e s 20 ’

bl ock 11 ower head plate 1 are securely sealed when the shower
head pl ate 12B1Gs7 shows adeative combieed hithda traasfer hxgdue dinosighteevateddvair bl ock
110, so that a 25 predeterm ned pressure is i ntai hed constant within the

i eMpgmEOIeD

react or bl ockF 208 isap §50SS-28FLIOBRLYIEW W §OTT IPENRTINERBATIREO or bl ock
110 so tp%_ {;he diffusion plate 130 is placed within the reactor bl ock 110.

FIG. 9 is a cross-sectional view of a third embodiment of the reactor of FIG.

25 FIG. 10 is a graph showing the relationship between an interval (D) and a

deposition speed while a thin film is deposited.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIGS. 1 and 2, a thin film deposition reactor according to the

present invention includes a reactor block 110 on which a wafer is placed, a shower
30 head plate 120 coupled to the reactor block 110 using hinges 128 and 129, a

diffusion plate 130 installed on the shower head plate 120 for spraying a reaction



FIG 3 is a cross-sectional view of a first enbodi nent of the reactor of FIG

1, FIG 4 is a magnified cross-sectional view of the first n‘ixi1n$ A’U@ @U%
FIG 3, FIG 5 is 30 a perspective view of the second m xing unit o I ,

and FIG 6 is a graph showi ng the rel ationship between an ipterval and a
speci f i c 9esANEVempertgas and a vaken bigqy (et shewnykisiR!|edeyithie t[ﬂe fﬁ@.%%g@sik
Referrin o.Fl , - , the diffusion plate 130, which sprays a gas
during aqt@i ﬁﬁf %\ée\%%fglr |%ér?i%$'ocess, is installed on the bottom of the
shower head Firat and2@coid pbanédtidrylirds 21 apd HoResrelifdtallablionhtharshoe@nnect ed
to the first connection line 121 and faces the upper surface of a wafer wto
spray a headtplater B4 angrargeonaratest toj fifst andygacend sonmretinarRipes,114a0% or med on

t he di ffysi,qn pl ate . Al kL f b e
conriect ed 20 4 debupadtast dhs Refeofabhabe A o el Gl 52 ang
face the gnanfiinéit ¢asSupbhee vRe thelfi st eatricdtionPips i 1116 o easmiragna tisecond
reaction gas and/or inert gas onto the edges of the wafer w, are forned on

t he di f f second poanectit®0inel 02 Aewdia sepsinsiregctior gas@neléer ipertraasesunpliefl a first

di ffusion plate 130a havi t he ralit f spray holes 131 connected to

the fi _rst‘”%&ﬁr%&of‘gr?qrﬁnﬁgﬁ‘g@ﬂpeaﬁﬁébﬁ?er@)éﬁg)rdi ffusion plate 130b having the

plurality of ﬁ?lézflregarlfée?&'iwe&ﬁ, toP BiP&s 19 ¢GRI COBREFtAR drthel 22. Here,
tion of the first

t he cross-sec i ffusion plate 130a between spray holes 131
has1a he séagier blockd4i0d eFrunfirst and secohdiconhectinal pigeerigyl axd ild@arehe waf er

bl ock 140 i | ducted to the shower h late 120 via t d
di {1 usi oROPNERETIatHS N ADBARRORyONPREY PES 16 A 22 19857 Ehovent o0
from bei Ros Qe Bﬁ?%éfgho%fg%d %natte qhotVie aUsHNGetiAg Wortiors e e AncO sy Sect i on

of the ]JII‘S'[ diffusion p 30a nust be SmMm or~ greater to prevent the
first dififigaii®installedt en I30aorimentinggartiorddB| sndentnedctsithg fidstpowl séaamd | n t he

present enbodi ment, the 20 diffusion plate 130 is made. up,. of fir and
second dicPROSFURN RIPgE ééﬁ%&é&’ thﬁsfﬁfl%? apd regend C@OBﬁthqrﬂﬂrl’Fes ﬁf?ﬂgi@? plate
130,45 T ap0rg thy OPE sBARY, WHdf 1ABIERowRE hRGHDISRM APCHRNSTAE Ractioribibek M Xi ng
porfl on or gvenly mxing a first reaction gas and an inert gas and

fl owi ng t1he. vkenitiee showbehead platbdi2@ i dpensdffoonmiite egadtive Weck &10.ahet he 25

inside of the first diffusion plate 130a, as shown in FIGS, 3_.and 4. The
first rediEstiasd sagpadaamnegtion pies Hhkang 6@%@%%%%@%6}%&% fishanfne 121 are

swirled @@gor% égﬁne(ﬁ@g‘ I-[%%é{bsﬂgﬁgqﬁgd and evenly sprayed onto the wafer via

all of thé spray ho ray holes 131 are not formed bel ow the first
m xi ng porti opt 164kt itwo idkBabstrisdles dil 7 fansd bi8 furaixbalsieg irodsicedingém gaESS. 2

and 4. Preferably, the entire area of the 30 _first diffusion plate 130a
haveng t REA&pTasctins gasessare formgp quy therhgitony of Hiee 0&9!90‘&3?%@5\65“%“6‘ Phat a
gas can eyen| I j A9 G 2003
ot oranryC: { nb eRRBYEo s REalRH on e bndyicrRias Rangegior BIck B0 o

Thi s di ageitRat thelreabtor dlauk ti0end the skeowerhead piate t@0tae seiclioig saaleekcel | ent
thin filmto be fornmed on the wafer w. Al so, the nunber of spray holes 131

i s about Wheo theshopeo headdiatent?d 1§ 4avered.di aneter. In this enbodi ment, nore

than 160 spr ar’fh@%h%%ver%e%rdeplgfg %6l covers the reactor block 110, so that a

25 predetermined pressure is maintained constant within the reactor block 110. Also,
the shower head plate 120 covers the reactor block 110 so that the diffusion plate
130 is placed within the reactor block 110.
FIG. 3 is a cross-sectional view of a first embodiment of the reactor of FIG. 1,
FIG. 4 is a magnified cross-sectional view of the first mixing unit of FIG. 3, FIG.5is
30 a perspective view of the second mixing unit of FIG. 3, and FIG. 6 is a graph
showing the relationship between an interval (D) and a specific resistance while a

thin TiN film is deposited.



The nozzles 133 lead to the passages 132 radially fornmed froma second

m xi ng portion 135, and are slanted toward the inner side surfgéeﬂgstggga
reactor block 110, as shown in FIG 3. Preferably, there are - n es
133. In the resent enbodi ment, 48 nozzles are fornmed. 10 The second m xi ng
portion 135 fBeferinaity FGRi gad 86dhdhe diffusiompipie 13Rdwhigh $RI8YE ageas i s
formed bgt .se € i.Qn: . IQ:R@Q’ te 120,
as shomgyﬁﬁigé&%ﬁ}aﬁ%'&%ﬂé steegg”nla "lr}lé})%lnéé%agﬁg i%dr?ﬁﬁgpﬁgis an a%% iary

di f fusi oguaé ape. K3plarainy ohsstay'tadies 1335Whheareatoroted® ieirki ary  di ffusi on
pl ate 135a can be fornmed in various structures to m x gases, other than the

15 st r uccomredtioovine 12 Fasl facestthe uppes sufase lof aagafen i ser@y\d titstn t he
reactor block 110 safely seats fer w thereon. heater. His ipstalled in
{ hovar cleaBRiGas S Hedions ptndia e W, AL ftfiad p Bik Situbiarcrighe

redet er pyRe j i4hi 00, i he
B 1 st onoOr A PRQUAIKY B 662106 18300RIch) 8 coliBclel £ ¥ Bastoe 152 840 e
50mm Refeethel ssgohd dehGection lié dB2ismdafage dipd irvrerveide stiface ohther reslctqrD) and

specific resistance during deposition of a thin film it can be en that
t he specPlock 1184P$PERCa SEEOPR ELRGiREsgas AR of inert Aae PRt theopdgrs Qe t he

di ffusion &lﬁtﬁeﬁggﬂ‘%‘ﬁlgnttpﬁg\(ﬂ%’m B‘aqélhyo is 30mm However, when ot her

conditioW?T fror es"and ambunts of first and second reaction

gasgs, the temReudfusich glat®fi3e canfss maldedko ofa fikdtalifflidien pieteel 30angaeg

specific resistance values were low at the intervals D within a range of
about 20thecplBtatity obsrraythotem 1Bt coonesteddd thé firstioganertiertinall2bh, gad gn

[ tant st al in f ' I hin fi he int I
w Ehi n T ErereSRe diefEidnedng MERIZAM iRkl et ot Mo i on
(CVD) reg&diid dhneltieR lihBe 22Nt I9enakhd eforaesbcliofli dffthadiFdtanffpdion pldte 18Dch a
30 reaction gas is sprayed and a wafer block on which a wafer is seated is

about 50betwetdpray hnleshi3 phas the shapeat upsidedavwge Tt se thatitbenadl enargy snal | er
t han tha t he

: . naser ; . ' n
warr w B9TAe Yareseie 13p'is pnBroadstel i Ber Rt R 12f i nert
gas sprayshrd Qmusiba pmbaﬁedwl%néﬁuel@p?tﬁé diffusiopaRbiteP N30 BASrevangdd r eact s

with a seconé{reactlon gas fl owed er, so that a thin filmhaving a
hi gher plinointbeingdvarheaked| Thathedrdatf the apsiseegewn \f -shapdskcioss raegtiom obunpi ng
baffle 150 is installed a nd t fer block 140. Th ugpi.n 5 baffle 150
e mde (i 155 At alnte TRIEMUsE Ba B o or 8 FPes T SRR Miyslonat e

bl ock 14 - bAh 18 YEBFédeilenidcimehbABe ar e

f or med. %aé%mgct)?gﬁgfo%%“g\%w?@gshqqgw%gﬁ#gcﬁedﬁttg@gn exhgust Iir?e isefor med
below t haiffasiongtateal 30 s50bdeuptdfdhe dingtiang seddridediffgsiontplatesi 530a0and he bot t om

of the reactor block 11Q,,.10,The sidewal]. 150a and the boftgmwall 150b of
t he punp?ﬁ@’-bﬂf’\“’leéeﬁﬁyendfr%'\?l(a%u%i'og g HP \Rﬁ‘PHHea '%888*(?4%&& ?PYR®gas and/ or
inert gasySREURPeUYfrkftRy 1 nner side surface of the reactor block 110 can

nore evenly react t0 the first reaction gas layer forned on the wafer w. A
process produlffirgtenixirat partidori3dgfod epesiytrixingoé first reaction gamandran gestes not

e I A R L o LR
vi g the pupRl H9nB%st'dfusion plate 130a, as shown in FIGS. 3 and 4. The first reaction
gas and the inert gas flowing via the connection line 121 are swirled and mixed, and
then diffused and evenly sprayed onto the wafer via all of the spray holes 131.
Spray holes 131 are not formed below the first mixing portion 134 in the first
diffusion plate 130a, as shown in FIGS. 2 and 4. Preferably, the entire area of the
30 first diffusion plate 130a having the spray holes 131 is larger than the area of the

wafer w, so that a gas can be evenly spayed over the entire surface of the wafer.



Wien a thin filmis deposited, the pressure within a reactor nust be
mai ntained to be 1 to 10 torr. In order to observe and contrdq §t AUGRESure,
a pressure neasuring portion (not shown) is installed within The reactor. 20

This thin filmd ition,. h f insid t sid
{0 “heat the PUGTTgPMlBrARREN0r R RS BBl 1 is SHRSa i T it T n
thin filmHis difeaesi wiseh is bstairsBy abvérl ekpbffehtyNallowddne®@efbnt iheh r eact or

bl ock 110 nust be kept at about 120 to 200 C, and the tenperature of the
di f f usi orilpltatce fogdethostthbavafkemt Alisoatheunurbber obs@ag holesAl 3bjs atbeutvidiCer

bl ock 140 be kept at a 25 t erature of about 425 to C, and the
punpi ng 5%%@ af@@“ﬁﬁ%fo &??'rké'ﬁf“eoe{gpalm WBSFW%‘%WO&%HM” %@SPE?VZ €8C. The
thin fil rgrg?méali on reactor having such a configuration is conbined with a
transfer nodul e 102 for supplying and transferring a wafer w, having a vat

valve 101 betTweemoies 183dant toathd gadssayearnSbeadiaigdbenddfonnas sebomeh i n FI G
7. The 30 wafer wis transferred into the reactor 100 via a wafer transfer

hol e 116 MUsiNGgPQtion Jgst and @r¢ santethawardghetineer sida spERCeGitNEreasOr and t hen
fel h 0 . t f
The vt D! 5 AT A F PR, doBe e oz A IR € The

waf er w toragesitenisstivient, idBenaelied atg forslkear hole 116 is seated on the wafer
bl ock 140 and heated to a predeterm ned tenperature, a first 5 reaction gas

andior inert dJde secongrmaixing peitiontT#S fparrenly mixindugisecord spadipngaseand 31 of

the first diffusi | at 30 from.th [ ti [
111 to eRUnP s TR A bR b8 ek e bRl Taa AL G B Fer
gas is pptayed, astshoWhenedaSs 30dnd Be TwRf sdcofid rhlkdlg pértiohoV®® Bad Be | nner si de
surface of the reactor block 110, through the nozzles 133 of the second

di f f usi omuplliarediflesiorapleteg! 3%a i wbighddles t3bhare éeored. cbhe @cixiliery pi pe 112, to
t he second. connegcti line 122, nd ta the, passa 132. The first a second
Foactt on SIS BEte {85a'Bh tePimed S wefiohr SHERRFERE Ml apdds, cthE heBlss
progduct s gfH,cARE 8hoWAtinygedsf or depositing a thin filmare exhausted to the
out side through the exhaust holes 117 and 118 and the punping pot 115. 15
FIG 8 is a criteswafecbiaphal40installet withiedloe ceagtbobliosks it Ofafelyseatmat or of

FIG 1, Fl 9 i -sect | l. yi f t hi nmbodi t of th
eactof grerndherpony A BBaRE REelaTERn the e pir ¢ SRRl haitart 5 °
denote t %f@rptrl@él@Wg%%angébé‘t@rhnfeoe@i‘@péréﬂﬁé'd&'ﬂiﬁg d&JRftidnng to FIGS. 8 and

9, a diffusion ate S a concave bottom and a diffusion plate 330 has
a convex bot t Jime idervaldDe betweert e diffuaionaplate W30 andtihe vader ilioak f1id0ns irs

d ited t h t trical teristics. T hi this,
Chect hi R I0%0H 20y maR PE. FATBg BLf Kttt 1op 96ah PAPRBRUEL cd on'  he

entire Sg{tgﬁféﬁ’(%ﬁ?‘é’g}&ﬁc%%tﬁ?\% d@ﬁmgy@é'o%mo% of RYRM§iim %@H,b%%éﬁd“ filmis

deposite na usi ng the react 5 according to the fi rsi
enmbodi ettt the Speoifid resiatanicens s lavee st ddierctherintendalt(Dg between trrudiffas®nof t he

[eactor Dl.9ck o0 AId Lhe Q] Lo he s, o el Etodfot s PR
glngc;r | CalaRbfPehé Yy R AREAmBURY & first Shd $BESHd AsbARnidise’dgRSteripdraturyal er
25 of a wafer block, or the like, were changed, specific resistance values were low at
the intervals D within a range of about 20 to 50mm, and it can be concluded that the
interval D is an important structural property in forming an excellent thin film.
The interval within this range is compared to a conventional chemical vapor
deposition (CVD) reactor in which the interval between a diffraction plate to which a
30 reaction gas is sprayed and a wafer block on which a wafer is seated is about 50 to
100mm. In the present invention, since the interval D is smaller than that in the prior

art, a dense first reaction gas layer is formed on a wafer w by the pressure of a first




thin filmdeposited at the center thereof. Thus, the difference,in the

t hi ckness, 30 purity, and electrical property between a thin f|15AUG‘|2003
edges of the wafer and a thin filmat the center thereof nust be narrowed by
changi ng the process conditions 7 15 AU G 2003 such as the apount of gas, the
process pRAAIONEAS andfopinst 9as ppiAYEE from ke éﬁ%ﬁi’g@'eﬁﬁ Jhele Prshegadion

condi ti 0gﬁg{i’%ﬁr'@%&@%@??s%ESngiré58r0$P§§seﬂ$\&e@Fﬁ FatEASRD thil'§ thittiviRdyifgt ween

t he wafe he center o usiorl plate is made different

fromthag rbghamfrit?hmcmi excdllept klcbitca pdopdrey bas tbecormédt he di ffusion plate,
by applying the diffusion plate 230 having a concave bottomas shown in FIG
8, or applyi né ruepimgrrafie d804s indalEbaruindigeavaliehpiock 1t + e RYMdEN i n

FIG_9. This i in c ' [ o) fact t [ v D
bet vieen BT 190 ER0h a8 ShEEWRIL R0 brlelR e ibthes el 85 1 YBtet o 1
deposi ti Bk 140, Bintlid PbttorhGvdin#60t throBgh sHiwm simnfdtfealibles 18e& ars ul ar
functional relationship is established between the interval (D) and a

deposi t i farmeskedl dosut-shaped pempingRelet S cpnnected b anexdaust brg Is formed
characteristigcs of a deposited thin filmc changed by wvaryin he

it er vai Pl faSotidty Wb B dotelenbipdiie 270 LSS A e B bR o1 s
of a depogiibesiobRiiAgfi| m can be adjusted to desired val ues by making the

interval at the 15 edges smaller than the interval at the center as shown
FI Go 8, or by Thalsidgwalh#50a andrthealbotion wall d86bf ghe gueping bafftehtd0 nt er val  at

the center as shown FI G 9'? In a sem conduct or hi.n’%i | m de os'tior{ react or
accor di n§ra49¢ ASREFEJRMNIC A sesPRaReAcan ot Aadly et oRSPRARd YR BRs and an
Inert gages SRR edﬁé’cé)gﬁ t?xeqrg‘é@{f&? blodkdY 880 HRIraYevRphLioact b iHfirstrdddtivh

reaction gas layer 1s forne so, a second 20 reaction gas and an inert gas
are spr agad ldyandoandédenithe evafei we A prdcese prbdactrgeasrated durogkdepasititreof f | ows
to the upper surface of the wafer while reacting to the first reaction gas

| ayer. | A thiarfiling@ndrgasesdatiused dusingidanesiien of Hin fim ate sbeped threkehi on™ gas
| ayer arg ¢ [ u n (o r f [ [ havi ng
a %i gh gberﬁ@%/ %%r&mﬁ%%% %%Su%r%i |esthgét't@hr@%ove uangrSrLegthﬁangg?b?g%i al:Eténnd

excel | enbxRaustbé@vld iheapurnpimgaedtertissti cs, can be obtained on a wafer with an

excel | ent steg\ém coverage. 8 15 AU G 2003 What is clainmed is: 1. Athin film
deposi tion redérest adimgiinss figposied dhetRseSHIre itiR afeask da"WetiRe i s pl aced; a
shower h f i J i i sure by
covering %atglrn%g@to otsr:g E)Ilegé?q%p &B%Z?%@oﬁgé?\ﬁ%ta Qpﬁ%@‘tﬁﬁ.ﬁg%%;ﬁb# bl ock, on

whi ch thgrevﬁtm meastfing portierarest shawng idimssdlietowiintthemeactonect ed to the
reactor bl ock for exhausting romthe reactor b]ock; onl gﬁdﬁ%&{i rst and

a s#@cond conndbisithin iilnhaepﬂs'ti%ﬁﬁ%g;f?teéb%heaﬁfﬁ(Hh@r macbiRgidenang &to
wherein phe, b Lrab G WA & Hn s d8pbSitd® TBYPELAhb RN wHdna i€ tHRNMRNis
deposited, the temperature of the inner surface of the reactor block 110 must be
kept at about 120 to 200 °C, and the temperature of the diffusion plate 130 must be
kept at about 150 to 260 °C. Also, the wafer block 140 must be kept at a
25 temperature of about 425 to 650 °C, and the pumping baffle 150 must be kept at a
temperature of about 150 to 230 °C.
The thin film deposition reactor having such a configuration is combined with
a transfer module 102 for supplying and transferring a wafer w, having a vat valve
101 between the reactor and the transfer module 102, as shown in FIG. 7. The
30 wafer w is transferred into the reactor 100 via a wafer transfer hole 116 using a

robot arm (not shown) of the transfer module 102, and then safely seated on the



head plate, through which a first reaction gas and/or inert gas Bp% azdeghe
second connection line is in comunication with the shower head 6

t hrough which a second reaction gas and/or inert gas flow, a diffusion plate
mounted on a | ower surface of the shower head plate, the diffusion plate
havi ng a Vtﬁ’fﬁf quq(y“&f Hgresjne trrarenaiyrerrfihe V?hvéld%ﬁml rloLd %mqmt@chﬁgt first
connecti thd face the upper surface of the wafer to spray the first
reaction gas an or inert gas onto the wafer, and a plurality of nozzles

which are in gamstatewhemnths Whfer e transfend oAaNgs Water tramsfepneleekteid t owar d
the inner side surface of the reactor block to ;&@ay the second reaction gas

and/ or i risateqan thewafer Rlage d40fandecatad ée a red WmﬁdwteffﬁlFPQfﬁtw’Qoglflﬁton
reactor of c

he diff | f f
oo hve fearic T andiitintd ohRte ShiveRi Bl 1ie Mefe g inuaRife SR PGRs ! o
di ffusi omz4phahe fil?ﬁsqlﬁu%leﬂﬁat%ufi‘f@acﬁoﬁéfqﬂfd@tge ﬁam’% ﬁr@f nfectibh b@"lq 4film

deposition reactor wher ei n usi on ate further conprises
a first dofthefirsticophattion line d@fuand atsecondireactidregas andldrtnyert gbsspray hol es
and the first connection line, and a second diffusion plate in_conmmunication

wi th t he Spraved prtp the asdges|cidha walemw. it shdowarmhie iNBR pidgesurceiANS 2003
5. The t Bkl bRACHOS hicPRniREHEOLER 4 Pk hockHE LIRISIGRBRL SPB dlohl ' S!

m xi ng portion-at a ce he " nsi i ng

t hed i r sta roug@erbhPthedsstopactdrinection biped@s2, aadhéls‘e&uﬁd REnhBEtioN Kheme2t o the
spray hole. 6. The thin filmdeposition reactor of claim1, further

conpri si re@damstbemsage 18Ry Therfirsbane seapech reamioncgnses aenisesttodarmiane and

th h t th t t

L he SRS el A bR eh R BRRP L GE8 PBCL BB (P RRA LY P
are for mfin fiim draGhauBtdd tothE RASHE tIdUGRARE @xhBlisth@bsM 7 aMi! #8 Bnan area
of the diffusion plate on which the spray holes are forned is |arger than

t he waf erthe @umpireg pot H15.i I m dep05| tion reactor of claim1l, wherein the

di t f h of th th fil
Gootmi 1 on' e 160895 ' Ipss Rbalodilafey P asetRnfssralimesn pheBrator 100 ¢ o
1000. 10.piEhe Lhgrib bf?% Q%?@gsé-%é@ﬁbr{a%rév%f athifd éhfﬁo%im@ﬁteéﬁh@ rbB&opRFay hol e

conpri ses an upper end | ower end, and the upper end has a di aneter
| arger tf@&n1t hgrepthet me mafarem&jntsmetaiatasttheserm FERe3 gendtedtimetsaenanaf er

bl ock is venI tran erredtothe pr eyent
di f f usi off %’Pﬁ?é having ?@T‘eé%? ISt Z%eq‘eﬁring t’Pna]glcfp‘ihaé]af‘F% o‘ﬁﬁﬁ%’?f‘ pgﬂter eact or
of cl al mat nagesheald ofibrh! 4id AifSbE pldtBBI hdy &lcoRfEx Bbtaf | cast Smm t o
prevent t I ffusion patefrom eing bent at a high tenperature. 12. The
thimfilm dep@sdlbl modueed byra wafer vabmwihiclhvaghizi ﬁﬁrrtllse:lepmﬂed nodistiiewel es is 30
to 100. 13. The thin filmdepositiaqn reactor, of cl ﬁ im1, wherein % di st ance
bet ween CPpstant electrical characteristics. To achieve this, the thickness, purity and the
electrical property of a film deposited on the entire surface of a wafer must not be
variable.
However, when a thin film is deposited on a wafer w using the reactor
25 according to the first embodiment, a second reaction gas is eddied around the inner
surface of the reactor block 110 and then flows from the edges of the wafer to the
upper surface thereof. This may cause a difference in the thickness, purity, and
electrical property between a thin film deposited on the edges of the wafer and a
thin film deposited at the center thereof. Thus, the difference in the thickness,
30 purity, and electrical property between a thin film on the edges of the wafer and a

thin film at the center thereof must be narrowed by changing the process conditions



15 AUG 2003 the diffusion plate and the wafer block is 20 to 50mm 14. The

thin filmdeposition reactor of claiml, further conprising a @JWH@ZG@Ber
which is installed on the outer circunference of the wafer blocC

punpi ng baffle conpri S|\r;?g a sidewall placed around the |ateral side of the
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the upper end|qmslsichse] Peantepnal. bexﬁeemﬁewyfér BibEkM deRPRS theUert&asitae of
claim4, wherein the first diffusion plate has a thickness of at |east 5mm
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mounted on a |ower surface of the shower head FI ate. The diffusion plate has
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the inner side surface of the reactor block to spray the second reaction gas
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interval at the edges greater than the interval at the center as shown FIG. 9.

In a semiconductor thin film deposition reactor according to the present
invention, a mixture of a first reaction gas and an inert gas is sprayed onto a wafer
through spray holes, so that a first reaction gas layer is formed. Also, a second

20 reaction gas and an inert gas are sprayed toward the inner side surface of a reactor
block and then flows to the upper surface of the wafer while reacting to the first
reaction gas layer. In particular, the first reaction gas layer and a second reaction
gas layer are continuously and sequentially formed. Therefore, a thin film having a
high purity in which impurities are removed as much as possible, and excellent

25 electrical characteristics, can be obtained on a wafer with an excellent step

coverage.
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What is claimed is:

1. A thin film deposition reactor comprising:

a reactor block on which a wafer is placed;

a shower head plate for uniformly maintaining a predetermined pressure
by covering the reactor block;

a wafer block installed in the reactor block, on which the wafer is to be
seated;

an exhausting portion connected to the reactor block for exhausting a
gas from the reactor block;

only a first and a second connection line in communication with the
shower head plate,

wherein the first connection line is in communication with the shower
head plate, through which a first reaction gas and/or inert gas flow, and

the second connection line is in communication with the shower head
plate, through which a second reaction gas and/or inert gas flow;

a diffusion plate mounted on a lower surface of the shower head plate,
the diffusion plate having a plurality of spray holes which are in communication
with the first connection line and face the upper surface of the wafer to spray
the first reaction gas and/or inert gas onto the wafer, and a plurality of nozzles
which are in communication with the second connection line and extend toward
the inner side surface of the reactor block to spray the second reaction gas
and/or inert gas toward edges of the wafer.

2. The thin film deposition reactor of claim 1, wherein the diffusion
plate has a lower surface of a concave form.

3. The thin film deposition reactor of claim 1, wherein the diffusion
plate has a lower surface area of convex form.

4. The thin film deposition reactor of claim 1, wherein the diffusion
plate further comprises a first diffusion plate in communication with the plurality
of spray holes and the first connection line, and a second diffusion plate in
communication with the plurality of nozzles and the second connection line.
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mixing portion at a center of the inside of the diffusion plate for mixing the first

reaction gas and the inert gas and diffusing the mixture to the spray hole.

6. The thin film deposition reactor of claim 1, further comprising a second
mixing portion between the second connection line and the shower head plate for
mixing the second reaction gas and the inert gas, the second mixing portion having

an auxiliary diffusion plate in which holes are formed.

7. The thin film deposition reactor of claim 1, wherein an area of the

diffusion plate on which the spray holes are formed is larger than the wafer.

8. The thin film deposition reactor of claim 1, wherein the diameter of

each of the spray holes is 1 to 2.5 mm.

9. The thin film deposition reactor of claim 8, wherein the number of

spray holes is 100 to 1000.

10.  The thin film deposition reactor of claim 9, wherein the spray hole
comprises an upper end and a lower end, and the upper end has a diameter larger
than that of the lower end so that thermal energy from the wafer block is evenly
transferred to the shower head plate to prevent the diffusion plate from being

overheated.

11.  The thin film deposition reactor of claim 10, wherein the diffusion plate
has a thickness of at least 5mm to prevent the diffusion plate from being bent at a

high temperature.

12.  The thin film deposition reactor of claim 1, wherein the number of

nozzles is 30 to 100.

13.  The thin film deposition reactor of claim 1, wherein a distance between

10
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the diffusion plate and the wafer block is 20 to 50mm.

14.  The thin film deposition reactor of claim 1, further comprising a
pumping baffle which is installed on the outer circumference of the wafer block, the
pumping baffle comprising a sidewall placed around the lateral side of the wafer
block, a bottom wall extended outward from a lower end of the sidewall, and holes

formed in the bottom wall.

15.  The thin film deposition reactor of claim 10, wherein the spray hole

further comprises a step between the upper end and the lower end.

16.  The thin film deposition reactor of claim 4, wherein the first diffusion

plate has a thickness of at least Smm.

17.  The thin film deposition reactor of claim 14, wherein the holes are

symmetrically arranged.
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