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BACKGROUND OF THE INVENTION 1. Field of the Invention s The &E st B 2003
invention relates to atom c | ayer deposition (ALD) thin film deposition
equi pnent, and nore particularly, to ALD thin film deposition equi pnent

enpl oyi ng a cl eani ng apparatus and a cl eaning nethod. 2. Description of the
Rel ated AATGINO LAYERISEPOISITION SALD)TIN FRIMDEPOSPHONEQUIPERT i1 m
on a wafer by supplying reaction dgases to the wafer received wthin a
reactor. This tHAVINGI CLEAPING APPARATUSEAND QLEANNCMETHA@D vapor
deposition (CVD) thin filmdeposition equipnent, atom c |ayer epitaxy (ALE)
thin filmdeposition equi pnent, and others, and has been applied to various
fields for manufacturing sem conductor devices. In thin filmdeposition
equi pnment, a thin filmis deposited not only on a wafer ~s by an introduced
reaction gas, but a thin BACKGROONE OFTHEONVENTIGNN al so be deposited on
the inner wall or conponent of a reactor, or on holes through which

reacti oit- gasEieldobthg tionvihen particles separated fromthe thin filmor

edos: teq’ on TN aarngRyl fsles b Ao R0E! FeedibiaR (ALETHIRY appar at us
and et gegositioR diirhams h&ﬂé‘?ndir%f@éﬂiﬁglaﬁly? i ALDIthiM fAm @emmég%m&quct

deposited on the Inner wall, conponent or holes of a reactor. RY OF
THE | NVENRIQNN@\@ Wepriopiappapatusiandoa slaaming megted.on is to provide an atomc

| ayer depositijon.(ALD)_ thi Il m deposition equi pnent having a cl eaning
appar at gs, ab(?sﬁr'éﬁ%hf% @Er%%%‘ér%b thereof, by which a thin filmor
process bypr qaifilntaeessiti6s eyligthéhtForRa &l stedelerfihddthifs Wirh 3hea Wafdrt
conponent is effectively dry cl'eaned w thout opening the reactor, and then
a thi n Supplyihgoesictipo gages tethe wafergeceixedwithie efreanted. This tunfibo2*  ~ 1
FE o 20RB0dfoR Bhuibhent iR RARY 2raRlISS VR dbB8sRbR TBYD) i 8pddifien 9°°

equipment, atomic layer epitaxy (ALE) thin film deposition equipment, and others,

and has been applied to various fields for manufacturing semiconductor devices.
In thin film deposition equipment, a thin film is deposited not only on a wafer
15 by an introduced reaction gas, but a thin film or process byproduct can also be
deposited on the inner wall or component of a reactor, or on holes through which
reaction gases are sprayed. When particles separated from the thin film or process
byproduct drop on a wafer, the characteristics of a thin film deposited on the wafer
are deteriorated. This requires a cleaning apparatus and method of effectively
20 removing a thin film or a process byproduct deposited on the inner wall, components

or holes of a reactor.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide an atomic layer deposition

(ALD) thin film deposition equipment having a cleaning apparatus, and a cleaning
25 method thereof, by which a thin film or process byproduct deposited within a reactor
or on the surface of its component is effectively dry cleaned without opening the

reactor, and then a thin film depostition process can be easily performed.
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‘Layér deposition (ALD) thin filmdeposition equipnment having a cl eaning

apparatus, this equipnent including: a reactor 100 in whi chgg\é\ﬁ%ﬁ ggga

nounted and a thin filmis deposited on the wafer; a first
supply portion 210 for supplying a first s reaction gas to the reactor 100;

a second reaction gas, suppl ortion, 230 for, supplying a,second reaction
gas to the r %@fﬁ'ﬁgfgb? a§8y¥ e 'é&c{h%ﬂreéggt gU%gk'énlp?ﬂ‘édﬁﬁé‘nf PMSnnect i ng
the firgyer 885ddifeh GRSD PR i BRPbERIBNEUibAehhBalifgd SbahlE: agbarakRNd
reaction gas supply line 240 for connecting the second react’ion gas supply

por t i onthE3€quwipmené inchatingr a t&dston100 iirs whicteatwajesissupphied amba 26i0 fflor is
suppl yi ng an iner as_froman inert gas supply sour 250 to the _first
oot ] SPRARRed i Wates S5t raAdliaryaas SHaRY RAOS dabiTy" PrRRY mEch figs

suppl yi naen ' : lwr! he second
regct [ oﬁr%ggggn ?Egg{a&@ﬁ\ée&%é@:ané%@ug%@ﬂ@ Z%?) o) ng@aﬁ%?(?%r t he gas
wi t hi n supplyingtaosechdd reactitre gastts tie reauidr 400 2 frst ngactash gapplipplyilme 340

connected to the first reaction gas supply line 220 for supplying a
ol eani 200" GRONEBHNG theafish EEaaNen GRR SUDIY BUTtian 250 te e Eaasier HDigas | s

Q F3. | FEElpkARbtion S SLAAD. M 589 (G RPNk BchF HtiRy dnslisgn o, 92

mass flow contro or controlli a sup
far in@rt

gas; ansbrabnl23@sto theeeaetbr 0004 fipdt!inut REsEUPRID ke Qeotfbﬁsui;bmwng
cl eaning gas. Also, preferably, the cleaning gas supply line 340 further
i nel udedasalrem areinerogas sURRlY ispyresu259 &0 teyfirstaeastion gassurily dinem20uiat hi n

D ovt et B8 aab SBplL N 370 To PR T et Card PPuRRBYGR dab Ui ng -
r eact orsglf8e 260!t dhé gedor@ PsdRiond - sudpl iP8 240; eh exharikeliné do09gnt ed, a
wafer block 140 installed within the reactor block 110, on which the wafer

w i s sexthayistingdhe gas it te mcerel fito he eutside)ianda tlepnisty gas ayppiyl es 131

tovar d 16590, AEPMEERBNPE ost PRadinBed sy e oo R EpPRGE kAN, o
the edogss R ddemiM@ iR rdtdcsik1 3ot OHeldithe Dl GaIhg @aRBS Ingd,.i ncl udes a main

cl eaning process perforned in a state where no wafers are received Wthin
the reactor RGferabhy, thectegning gasisupplyding 340 cdudes:@ gasningdiasimanert gas

Cowar d T ceffelét MR EBalSrgihe el ofs suERiERE R bae A% 2085y, 553 -
E B 200sh&vaiefebalowihbicy dtb@and fite MBWHIdhé diddmeng bas! wies pitefél#QbI?Lﬁeriwi ng

process performed in a state where no wafers are received within :
r eact orGleapingrgassyinpit Hoel3é0dyrtheringlusiasi & §lteaker fitteang et fargigromaterls o

I nduce |J | ff.usi due to a pressure fluctuation. Al so,
prZ%fera%’p%@h’ﬁgﬁgtﬁéacﬂ%%@ﬁr&%%od further includes s a pre-coating process
performed i nTeaghive theebove@bjsttivestry srasepeinveativhiphovidebe dlieasingr, for
adhering fine particles remaining wthin the reactor to the inside surface

of the Mekadfor ABR thin filrsdrpesition eguiprrentravingiegeactor 100 including a
reactor block 110 on which a wafer is mounted, a wafer block 140 installed within

the reactor block 110, on which the wafer w is seated, and a diffusion plate having a
25 plurality of spray holes 131 formed over the wafer block 140 and a plurality of

nozzles 133 slanted toward the inner sidewall of the reactor block 110 to spray a

gas toward the edges of the wafer block 140. This cleaning method includes a main

cleaning process performed in a state where no wafers are received within the

reactor 100, for spraying a mixture of a cleaning gas and an inert gas onto the wafer
30 w through the spray holes 131 and spraying an inert gas toward the edges of the

wafer block 140 through the nozzles 133.



Jhe ‘above objectives and advant ages of the present invention will becone
more apparent by describing in detail preferred enbodinents t rﬁ% | B
reference to the attached drawings in which: FIG 1 is a sch t B:Ngé am
of atom c |ayer deposition (ALD) thin film deposition equi pnment having a

Civent 1 on. " EreBtay i b e Befhc el TRt R A 8o B BT SRS he LD
thin fiberfdanesiih aataeamhé@eid waterkdre FecdiVéd withirs tHreeRrofihupss-spect i ve

view of a shower head and a diffusion plate in the reactor of FIG 2; Zo
FIG 4 indredusing thesgeaniogagasintthsf radetorr it tcoindote mstantanepusdiffusion a
magni fied ¢ross-sectional view,of the first, m xing unit, of react or of
Fro o Gapdd eSS fligetarwao. prerativ i SrABngansRr tARer FEfidks ()
and a s biddatings ' kdefu i ; A graph
hou ng TS B B B e e e e Pepe e i

pl at e aneldtbe fepadhkriig fieg paitidlesirerhaiaing Withini thefrebotonte theainside surfaned s
deposite?l using.a TiC 4 gas and an NH3 gas; FIG 8 shows a reactor conbi ned
with a ©f HF&&EC0dul e through a vat valve; FIG 9 is a data show ng the
nunber of particles detected within a reactor ao after a cl eani ng process;
3 21 F EB 2003 FIG 10 is a cross-sectional view of ALD thin film

deposi tion equi prent h@RIEH DESCEIRTION P JHE DRAVWNGSIi ng to a second
enbodi ment of_the present invention; and FIG 11 is a crqgss-sectional view

of 19ALD t hi n flieraRRvSIRRIeFtHesaand pavantages gl thePresentiivertionpphpacerge

accor di L I at | i - OF
T PRECEMREPEN B AR oSl stEreRtash oo LG o PRl Pelglefh |1
film depothid attactestiidawings rewhitt: a cl eani ng apparatus, according to a first

enbodi nent of_ the present = ) . )
FIG. 1 is a schematic diagram of atomic layer deposition (ALD) thin film

depaosition equipment having a cleaning apparatus, according to a first embodiment

15 of the present invention;

FIG. 2 is an exploded perspective view of a reactor in the ALD thin film
deposition equipment of FIG 1;

FIG. 3 is an exploded perspective view of a shower head and a diffusion plate
in the reactor of FIG. 2;

20 FIG. 4 is a cross-sectional view of the reactor of FIG. 2;

FIG. 5 is a magnified cross-sectional view of the first mixing unit of the reactor
of FIG. 4;

FIG. 6 is a graph showing the relationship between an interval (D) and a
specific resistance while a thin film is formed,

25 FIG. 7 is a graph showing the relationship between the bottom temperature of
a diffusion plate and the speed of deposition of a TiN thin film when a TiN film is
deposited using a TiCl, gas and an NH; gas;

FIG. 8 shows a reactor combined with a transfer module through a vat valve;
FIG. 9 is a data showing the number of particles detected within a reactor

30 after a cleaning process;



invention. This ALD thin film deposition equipnment can deposit a thin film
such as a TiNfilmor a TaN film on a wafer. Deposition of Qllﬁﬁamgm
wi |l now be described as an exanple In order to forma Ti Nt [ 4
is used as a first reaction gas, NH3 is used as a second reaction gas, and
Ar is used a n,inert gas Referring t 1. ALD thin filmdeposition
equi pnent i n?l'@dé@ 'Sdarcégﬁst'g?d%naidﬁ BFAFE)SQHQ/PW@,EQPM#'BP eé*r‘r'bn"ﬂﬁrgtosi ting a
thin fi haver 4 BRaNHPappara8aS dduBEiRg 6 Bl secoREBMBSdiIFRIE oPhd pRsRhesent

i nventor to describe conplicatedly-connected lines) for supplying a

react i omnvgadionpamdhe reactor 100, and an exhaust |ine 400 for exhausting the
gas within t reactor 100 to.the outsi FILG. 2 is an expl oded

per spective \rﬁ@w?gfs | q@%%‘?%?t'cm??tvl'?é” ﬂtgﬁpntihl'fﬁ'ml‘ H?EBS'SQB(?&UWBﬁmequi pnent
of FIG = [ I ti i ; of FIG 2,
n i of LB el APa AR FRCORERGRT Bh FE oot en! SFUIPARERR °Fi G U 1
a crossqirpattionnal view of the reactor of FIG 2, and FIG 5 is a magnified
cross-sectional view of the first mxing unit of the reactor of FIG 4
Referring to FIGS. 2, 3, 4 and 5, the reactor 100 includes a reactor block
110 Zs on which a ek i RS , oupled to the
reactor block 110 W%.S@RIPSI'IBW HE,,&%@%F a d%b?é;@)}[ﬁ;l{\#:k o§e 130 installed
on the showeFiGeadhphwatatodid |dyer deposiibnd Al D ehiot filondgEssitrardequiphiegitt gas,
and a wafer block 140 installed within the reactor block 110) on which a
vaf er i ayingt2gleaning appar@ivhascreting tea firshemppdimemafdhe Presatsuppl i ed

first r I | - kner S . tdon _fi 2
FofS t r aftbel Bfl o s BEMin PG dbod& oo B inSHEEE gaPaf O RNER ML sl b B

i nst al | quN gimtdres TaNViRin, BAatwalert Ddptditich of 2 TiNF thinBilR0M® fow b and second
connection pipes 111 and 112 are installed on the reactor block 110, and

connect g@seiiped ps@nsxnRieond orderctoi form @ biNsthppfiymi Tikdsismpdaagia fust,

111" ana 45700, 4%, MBI S pisoPho lpalol de A ASRBR TR A THAL 481 "ana
122 i nst al | eReFarrmg ther IEhowaL Chead fith dlepodRidndduigmennimefideita Rsddioon 113
and an Oring 113a so that they are sealed. At [east two exhaust holes 117

antt 118 1P8rfoerargirMng ggvaier eod sitingr @ tRjadiés ehineovatesar gesiungle éhisir e

120 A 1ERRES RS bl ot eI O Bkt S Ry SRR e o "
bl ock 118 supplyingta idaetion 3akas the psdctdd P0a@ehd Ba exhavst lineado phrat e 120 are

securely seal ed when the shower head plate 120 is covered.
exhausting the gas within the reactor 100 to the outside.

FIG. 2 is an exploded perspective view of a reactor in the ALD thin film
20 deposition equipment of FIG. 1. FIG. 3 is an exploded perspective view of the
reactor of FIG. 2, in which a shower head plate is separated from a diffusion plate.
FIG. 4 is a cross-sectional view of the reactor of FIG. 2, and FIG. 5 is a magnified
cross-sectional view of the first mixing unit of the reactor of FIG. 4.
Referring to FIGS. 2, 3, 4 and 5, the reactor 100 includes a reactor block 110
25 on which a wafer is placed, a shower 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 gas and/or inert gas, and a wafer block 140
installed within the reactor block 110, on which a wafer is seated. A first connection
line 121 for transferring a supplied first reaction gas and/or inert gas, and a second
30 connection line 122 for transferring a supplied second reaction gas and/or inert gas,

are installed on the shower head plate 120.



.The 'shower head plate 120 covers the reactor block 110, so that a
predeterm ned pressure is constantly nmaintained wthin the rea?igrfiacgpﬂa
110. Al'so, the shower head plate 120 covers the reactor bl ock h
the diffusion plate ~s 130 is placed within the reactor block 110. The

o ocoss. has S EnR st PhadeRBRRSh Rutac fhEhE R A iPubledeRaReeRRl
first comacti®nard denretled Bflrst BhaYsezohdrebcti®pgas @ngglgsw?h@cﬁzv ahdieub, gas

over the wafer block 140, and a plurality of nozzles ' ich are
connect daspectivepade hg«iessnbed latendiTheg first ane seecwwhecymnticotppes il ham22 and

face the . jnner side f the reactor block 11Q.t0 ra econd reaction
gas fandle‘o1 ?rﬁeqqnnggﬁ\éacjohtg\etfﬁgt égc%qd Pﬂ%n?ﬂpgr M550 1?%%322'Pft?ﬂ?drﬂr5<i ng
pord i on td84nhber A¥EAIYatBl Pi0Nda® éér’ir%cti"n?%rti@ﬁ‘ 1985’ 5h @rih@qr1%a%%§@ﬁd _
flowng the mxture to the spray hole 131 is forned at the Center of the is
i nsi de dihey hee dédledsi on plate 130, as shown in FIGS. 4 and 5. The first

t he connection line 121 are

ui 11 ed and MulEest MR TR aples LA 1B forpy aRag darHesd RETGAYES vi o

all of t i ; f {;e(gh first

m Xi ng p@?j {?fﬁi}e@%&é‘lﬁIbﬁ%%é%ﬂ?ﬁje?tg%?@é%}rﬁél?%r'ég grogrﬁa Y, p'ﬁéeﬂéé‘frt](%rﬁfoé‘ ar ea

of the dhéfresdctonblocktid 0138 niwin i Owingltel 458 inptatigd ool the upder isarfhes @éthd han t he
eated on the waf k 140, a gas can be

area of a waf r blo so tha

cvénl y Saienbiak Tihsodnal ine reariortlods 11§ anadhe shower hogd Platers Avg® The
nozzl es j i froma second m xi ng
portion s%gg,rélgﬁgarae(rae\kﬁl?%n eg&?g%&% h@%ﬁ?gr.sfgpgéeﬁeg“ of the reactor bl ock
110, as showTHeshdwer Headlplats ¢ 20 madversihegepotdribtockl 880 fsay thayanl y mi xi ng a
second reaction gas and s an inert gas is forned between the second

connect iRsRAetEABINBELPIEsaUREHE constatyRaIMt@INad avithon thexeeagteniiori 1-PGAIE0, The
second n xi j j [ 1S r med
b ough 1hé SH8Rr PRAPIAEI AR ek e i bR T8 efnab e QPRio PRl ol
sead ed, 1BEsisdplaced ®ithin theskattopdiddk 11® wafer block 140 to heat and

mai ntain the wafer block 140 to a gredeterm’ ned tenperature during

deposi tion. THe diffusiopdplatery 3 evhiea sriaus aioes iipa Sihir §mslerasdiothe waf er

0l ook L4obaed RaFal e cPLp2TEE 80 REL & dd el f e figg vl ch 15 2

graph show ng e 1nterv an peciTic resistance during deposition of

a thin fodnmeciitn tine 10¢, aﬁaﬁptégﬁé firstreapion Has andiirshemgasicver kite hapgast when
the interval (D) between the diffusion ~s plate 130 and the wafer bl ock 140
i s 30mmbPlegindd@rand\aPiuratityerf W&%?%Mh'ﬁgﬁr‘éﬁﬁﬂﬂ?@?dﬁﬂ@ R5EEgealRE anount s
of of1 1 le 8o 36208 debGRF LOATLARRhe 15 2hBTRES MeinfieP bicRwiAl &inB g8k or O
the |i ke, weFe changed, specific resistance values were | ow at the

i nt er valtdodk MO ko sprayraasgeoraf redotioh g&3 dred/60imert gadonto theredgesasinisé uded
that the interval Dis an inportant structural property in form ng an

excel | eYafeRPIOCKi 149 Zo The interval within this range is conpared to a
conventi onal ical v | : I i Lat erval
bet ween a di f'?t]gst(ﬂnﬁg'r?gdi aE {é”ﬁgam %k&gy&eggc |éoﬁ&gt£1és?é?tlsdhs%$§a§§%ta§ﬁaég waf er
bl ock orgasharahflowingftee mixtugead tde sprapbiosle 193 isdorbidanat tHencédriter pf theent
inventiagn, since the interval Dis snmaller _than that in the prior art, a
dedse filPgideishe ditvsipspiats d30; as sBpwadn 4G ek o-wTbg firplyegrticrgae of a
first 2 (fY e ray. ; 131.
The 111 o O P RETINEL Y IRk MR AR o MR SR Pl 71

| ater, gsbet kiffusedtdndiedenignspeayieatontolthgveafepvitidlyofahd spnag kokls! €31t

el ectrical property can be torned. . . _ _
Spray holes 131 are not formed below the first mixing portion 134 in the
diffusion plate 130. Preferably, the entire area of the diffusion plate 130 having the
30 spray holes 131 is larger than the area of a wafer w seated on the wafer block 140,

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



A punping baffle 150 is installed around the wafer block 140. The punping
baffle 150 is made up of a sidewall 150a installed on the |at | st

the wafer so block 140, and a bottomwall 150b t hrough which 2;%?332@03
hol es 150c are forned. A donut-shaped punping pot 115 connected to an
exhaust i ne.|J s formed

E B 2003 [ b 1 150 f th
punpi ng baf f | &e 1@)‘%722'%%};1?3 }ebadlt&nthp}&asgagpgﬂ]%g.?r\gp}?glyrfgg{g% O\IQnIaac,SI?C?T C)Thfa ©
si dewal Im.it.%gap&ﬂsn tRe BRH e shitéd IR Ohel HBePsiBBIAY R &I F&a |Be vide a

space in which a second reaction gas and/or inert gas sprayed toward the s
i nner sitdéyas Ishowntihd IGedct or bI ock 110 can nore evenly react to the first

reaction gas_layer farned on r wseated on the fer block 140. A
process prodt]Jé"P if&?é‘gdf‘@ﬂ‘gjﬂ?rt'ﬁ@ ‘\Qg)&ﬁvﬁ‘ﬁ IHIXIRG BM&TONE| ﬁ?Cté?ngﬁ%§89 not

used dur r @"éﬂh

Thg‘:’se ga?ggeg‘;%%%%hérﬁ%(ﬁg?ﬁveé%xﬁa eltcrgngl%@ fﬁ&gﬁa%h‘ and{é:re exhaus

via the pmenlzmgapcyhowlﬁn Mmem artdisacdnd mixing pepten 188 hakshestpuassiire wi t hl n
a reactor nust be maintained to be 1 to 10 torr. In order to observe and

conthr ol V‘t\h‘n‘i?%amoé%éﬁﬁé is forpeskibiougha RaMtiony 18524 i on 160 nust be |nstalhl ed
heaters (r) fopnaerer RLftse RN G ORRENA R Seiel PERRRLPoRRICIE R o 1 m

i s deposhdtated frPthetX &P biock mcﬁtoThétattéhdtmfanrttmrd@eaﬁater@tbdkrm}aﬁuSa when a
TiNthin filmis deposited, the tenperature of the inner surtace of the

resct or pbedﬁiarrmmdrtampebetumgunag depoattion20 to 200 C, and the tenperature

f the diff b 15 h
wat er bl ock 148 RV HO BB reEh 1B ifRledbiatd T4b anibine wasr kAl thand
the punmphé gakpd tat @oﬂaﬁptormﬁmbeRéePﬁn@to Fld;eemaﬁeh%e grbpa%etwrgg%é 0 230

C. The zo terrper ature of a vat valve 101 between the Teactor
t r ansf einteodl(B) aod specifisuppistanag during damsltwm iohg thinfilfre it camibs sebre

t t about 140 to 17 t tt
format “ma%%ea%sgtlgsrewmmeﬁae Toweddihh rEEde D SetyeeRine ftngen ™
coq] ant pidieMaRNEABHOKERS 16K 180 90, hﬂawepbatvﬁqér?&hemena@aemeretur e of
the diffusion plate 130 can be lowered within a 'zs desired range by flow ng
a cool aexasyi the types andaerounts af first Bndwsgicont¢eaciirngasgmdsatgmptu®ur i ng
athin fi Im ce the inside t erature of the reactor 100
s o 2WaTshRE RETR B erana: S5 FEFisleor SRRSOV eaM & an
opti MM & iMehaltd DevitR Erarde SRR V0G0 bhH‘st%arPtBé’%BﬁéluEéHrth’Qt‘tﬁb i's
so deposited on the surface of the diffusion plate 130. Thus, nany
particl elstedrat@ sran hepmmmstrtmhdat pmpﬂarifyflndommglan exasdient thiefitded.
A di ngly, B 2003.di f f | ate 130
"S551 So'an; ABr P aEFisTann T fpwraed e Ronesaudia (B o
ref er enRpbsitich@CVD) rﬁb@tor?n '\Aﬁtléh gfé"lﬁte&@%ét%efn@ dffﬁbé‘t‘idrpﬁl%lfe B RAlpegn the

bottom t enper at ure of the diffusion plate and the speed of deposition
of a Ti Keaction gas i sprayed andua\ngernuImH gnm\etpdzatvweuﬁ $rptad 1$ dmutg@&tcand an
NH3 gas. raph enth bott.om t.e t he si qn te 130 is
T ana 10gRan R URCARsREC EBRDLRR: SRR RIS biteRaf b ke bR i fid ol <

T2, are ghevdendse ﬂ?lsﬁeaz:tlol’i‘%{a% layér i's?oﬂh@@bﬁra apat Wby the 3pg€§éllﬂe'd? atﬂ%t graph

of FIG 7, when the tenperature of the diffusion Iate 130 exceeds the

opts rrumreamlmga?uaedﬁoamm gahaprayed fwbrarthd sprayl E[pl% tileallee firad reacttont  of
Ti d 4 gas st be jntroduced into the reactor, .1Q0, to optain, the same

deposi B iR acHs WU rracani TeRRIOh gPR EWEd BTStEr Ve b ARBIb TR ABURG of
Tid4 g [ he bottom of the

di f fusi ga'rsth'gpglt géﬁoérgjr # %Qggng%rgfepééatﬁ{:ﬁm%pem oh %{adngll Pf usion plate 130,

i nstead of b pgmps'@bafcﬂedteﬁm)tslmstalledilahotﬁmdl theowaterizdek 140. Abequimmgby, the

i ncreased. te rature of i ffusion 13 dsto eesily

| ower ed%ﬂﬁ%ggﬁé%we H‘FhO{ﬁlsgjj (ef EPSE@#&?%?% Et tshjt,g &fit R 8h pl ate
13Q, can hPWF f |t passage 123
fo?omed gﬁ%‘%ﬁ%ﬁ%ﬁegﬁﬁgg th ge?gﬁm‘@g’n"éégﬂeé éf?l&é?ﬁ%%@ﬁlgg%ﬁr? ing a thin
film afommhed.f Aldonut- shepedmnhypg@dudusmecteedtooan tkieadmttinens édrneed

di ffusion plate can be m nim zed by voluntarily increasing or decreasing
the zo tenperature of the diffusion plate 130. Thus, particles and

undesi red i nfluences upon the process can be excluded, so finally a

cl eaning period can be increased, and a cleaning effect can be inproved.
The thin fil mdeposition reactor having such a configuration is conbined
with a transfer nodule 102 for supplying and transferring a wafer w, having
a vat valve is 101 between them The wafer wis transferred into the
reactor 100 via a wafer transfer hole 116 using a robot arm (not shown) and
seated on the wafer bl ock 140 as shown |n FIG 8 As shown in FIG 1 the

o Y o o o ~NA N



.21 F E B 2003 the reactor 100 via a second reaction gas supply line 240. A

first inert gas supply line 260 through which an inert gas s | i f
the inert gas supply source 250 is transferred is connected %q EfBI 2@03

reaction gas supply line 220, and a second inert gas supply line 270

t hrough whi c nert upplied fro a our 250 IS
tr anst orter it BohREL Ve300 Bhe Blmaity bate 1 ihetB R ¥ pP1ERA G The
first reagtiophidctks] gupply portion 210 includes a bubbler 211 for ga5| fying
a first reaction material, a first reaction gas mass flow controller (MC)
212 for contridig sidgwakel H0acanchineabdttans walletal ohthgapurspimgl baftle 160m t he

bubbl 211 d fi d V1 V2 | | ed he, |
betweon AAEdE I Epate BwRER & SR H3RtGE o SR BelraeSm e Taddig o or

bl ogki ngnﬁé}es.aéww @? tHe Féaro‘éér WEER HQ'&aﬁa}ﬁore“exyéHW %a&'twéfﬁr&%a@ﬁdm@é@g or

bl ocking the flow of the first reaction gas controlled by the first
react i orlagersfonkRed 2hxhesvafes waséatdd om theevdfer btookedtl. i Aprgeasssproplyt | i ne
220. The second reaction gas supply portion 230 includes a fourth valve V4

for all @ANGEASA BIrnGdeREsRN of ?\H/’“Bff”'ﬁ 3nd gRges et Ussd cdysing darestionefcdnd
haaced i intas SR 618 |8 4R0pF THeRY fsed ERSIAfOIGARL dhape?

bl ocki nghaiée11 7 anvdof 18 amcamcbmanetedoﬂaga@ puaigingpbed1by the second
reaction gas MFC 232 is installed on the second reaction gas supply line

2400 A si xt h Waete thén fibp '%ﬁ?@%'ﬁ%}i &e prasskrayithiea reastopmust Bappl i ed i nert
gas, ﬁﬂa“élﬁég 't@B[et M: ﬁ%rJe?rto GBELAR éﬁ 4?& tF\WFggu nginert gas

passed rou he "Si x and a sevent 3Pt Powi ng or

bl ocKi ng:r"eb&lr@méaslirlr@pd)m@ht1&ﬁr$1ugpbé irfgtakest Whtrhmefreeatorl nert gas M-C
262, are installed on the first inert gas supply line 260. An eighth val ve

V8 for al | owithe 8pove-gereriked Hin fII%WGQQSIQOQlIQQWOé@aSr‘i’@&ter@d!ﬂ) fernmed second

the. ei gnoncearpeos e St e b ko Bl ol s Gy 88 ESREIP 618 1 ow
of 1&n i NETIN ga8 firARichoktiRf d?bcéé@ wrgradin wmhtfngﬁs d%@saaa thértempaﬁétalré ed
on the second inert gas supply line 270. Here, th %Qe I ncl udes a

first byafdle iNneisuriesefalithareastpibloskfiilfgnugde Eﬁl@ft c’litcﬁbQ}éé ta/280 iGert gas
react or b edriefab g sf ket ate o rhIAe i BT B BloLEIGR 2805, ¢
B 2003 Also, the wafer block 140 must be kept at a 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
20 temperature of a vat valve 101 between the reactor 100 and a transfer module 102
for supplying and transferring a wafer w must be maintained at about 140 to 170 °C.
Such a temperature setting can minimize formation of process byproducts.
A coolant passage 123 for allowing a coolant to flow is formed on the shower
head plate 120. The temperature of the diffusion piate 130 can be lowered within a
25 desired range by flowing a coolant such as oil, water or air through the coolant
passage 123.
During a thin film deposition process, the inside temperature of the reactor
100 is important. When the inside temperature of the reactor 100 departs an
optimum temperature range, an excessive thin film or process byproduct is
30 deposited on the surface of the diffusion plate 130. Thus, many particles drop on

the wafer, and the diffusion plate 130 is eroded. Accordingly, the temperature of the



reaction gas andlor inert gas to flowdirectly to the exhaust |ine 400

W t hout passing through the reactor 100. The first bypass lin ﬁS ég S
tenth val ve V10 connected to the |ine between the first reactﬁb g. @N@ﬁﬂB
212 and the third valve V3 for allowing or blocking the s flow of a first
reaction,gas_to, th xhaust |ine 400 an n_el eventh valve V11.connected
o the MARR)BASTBIRYT ab PRerEnnydhe v ME T iR etaral WEr 7
for all Quighendd tdPFrski ng the flow of an inert gas to the exhaust |ine 400.

The second bypass line 290 has a twelfth valve V12 connected to the |ine
bet ween t he $dCGords regraphmhogasg WMeCrelstionstip betwéér the battora tefhpeoatusd bbwi ng

bl i ng,..;1he fl d ti t t L 400, d
2" i rt daneitpon ol 390 GribER Pt iasRoB e a b iR TR0 T AV L gas
MFG 272 T wmal Ve A9 =1 A r i f an
ing%t gQQHS%H?E8§3§LQﬂ§?‘*?ﬁgg%%8?”@ﬁgpﬁ?$g¥@aﬁgbgﬁﬁkﬂﬁeﬁgﬁaggﬁp?ﬁes 280
and 290 tempesators eithedifiusige didte 130ssT,, andia grapht ke #dse pottgie, when a
smal | anount of in while a nmaterial of a first or second

gas fl owed {
react i oﬁe'@‘B@rQﬁPreaﬂfsﬁ‘ﬁéﬁﬁuﬁﬁg Rlateeldhignlpe @rHSBOWRIIBRIGi 7 edl8re. Tois Breatshaust
i ne 40 i tho §ﬁ§§§y Y, tor thdish t 2 4 ource is
gener at gla%wﬁ-f'h%tr? t he ,:ﬁ%gg ,grépﬁ\ﬁﬁﬂé;h\g\e’v‘ggg ] unB?reaﬁ l?rrsé %P%@é}.ﬂo%
descr i bgdatabiBOexddedsttha pptirree tempeatliieoranges isat i9i when T¢ et aai diahighg
sources remaining 20 within lines are purged directly to the exhaust |ine
400 vi a acﬂf*@drftiqfﬁ%msgawrhe injiessicediintethegeagten 19600 wptain thasemeyas, so
that the.r tar venied fr i n 1 .~Ih t he
first ansrossRerns S TN Eh S5 ke B RRE L AR AL P els el
deposi t iusgdaotphbdudd panticles by rsettipgl ts the bdren b thedifiesSion PigtedrBD brigd! e
further includes a separate inert gas supply line 320 for 2s supplying an

i nert galepestm thirefilmen the difusigpplate d3Pcmnstaar af brinerused tpdapesy astin

andl or t am i sour enali ni i ipes. Tie inpert ply
e 320G Walond, PeoliRahe TR PsPeanst fehGoeralli® o bod alriBion Pife 340
suppl y RRieds 30 De2ddlIigNeweriy as RBcbédRY. Mthis @a88%theNBHipedatirs sPey | i nes
260 and 270, the firSt and second bypass lines 280 and 290, and the exhaust
| i ne 40dliffugien prate 1 3gcarshp pequaasl by aBoBPQ & soclenhtxfied to theyasolantes
fundamental Ly r ired.b process, via a rieenth valve V14 for

i | owt ngaBs=gr deR w8 Pe RhaRel Hoaala® 2! EOFRRSR SEBE, i on gas
suppl y mygbbmrm 2 thin &irh] &4 AR of3drvedlbyprotiudi Hawbdi@dsn Meosktdrd drle 10
21 F F B 2003 flow of an inert gas to the second reaction gas supply

por t i on diffigsion piats casrirenmirimized/oy vbntaily dnéregsiog ol dakeagingltee f | ow of an

i he. fi j | i ne..260, : h_val
o ol | S ReNa, PR a0 R ARG, It T IEES e SRRl eA G ¢ ga
suppl y hipes tRéprodesseiabe extludedl 46 fidafly bsme@duhg\ﬁemd%arbb@wdragséd,t he

flow of an inert gas to the first bypass |ine 280, and a nineteenth val ve
V19 for and deiesging effedd@andee terovedw of an inert gas to the second bypass

line 290. Th e 1. i S n Jines 280 and. 290
and a cIeaniﬁa&bgﬁs@@bég§°?hﬁﬁré%é%%8gg®g&§§%5¥8§%ﬁ$§%gbh§§33v$55¥ﬁwghof
the presetpandfay Aididu 162 orcUpiAvihg GridarameRifitpa Wafel Weh4ling L vatvaié | e
valve TV controlled by the internal pressure of the reactor 100 neasured by
t hes pr esifirketweasdhemg e watar wé9trahsierteshintaiie reactdrel Ghwiara waferan

exhaust ed s, Is.nstalled on the exhaust |ine 400. Twent hird, twenty
fourth ARITSIS 1Prising 2iroBEt 5 ("REENoHR) APBESTRRT o BiWayes Plaskdedt ng
the flowsadhaivh grbre!ss ed gas are also installed on the exhaust |ine 400
Her, the first bypass line 280 is connected to the |ine between the ~s
twenty thirdAmshawent F1G.olirthe gasl jungle\iBgluaed a4t readdiionhgassaquiyl pbstjvas s

line 290 .is connected to the |line between the twenty fifth val ve V25 and
the exhdJ&fOpSHEPIYNE a reagionogmto i%?rf&?&t,ora? Og’oﬁﬂdsﬁag?cwf}efeta&“%%i red

copdensat i UE T : I I jace a
ol Spat Py TapasioP SR Sy 4B 1 et e OO eI et er s
(not shoeagtidrogapseapeiptpongory2norigiconnecteddo tiod desgiot 100 &id asirstireadtiom t he
lines. Preferably, the heaters are independently installed at as nmany areas
as possidASSURPHA NG RBsand e secimheaastionaasr SR, Poftiory 230rsicennastedla i ne.
In this enbodi ment, the tenperature gradient is established to be within a
range of 40 to 200 C toward the reactor 100. is The gas jungle further
includes a cleaning gas supply line 34 for cleaning the reactor 100. The
cl eaning gas supply line 340 is connected to the first reaction gas supply
| ine 220, and includes a cleaning gas supply portion 330 for supplying a

cl eaning gas, a twenty first valve V21 for allow ng or blocking the flow of
a supplied cleaning gas, a cleaning gas MC 342 for controlling the flow of

o o o N . o,



.20 Wen the wafer wis seated on the wafer block 140, the tenperature of
the wafer bl ock 140 increases within a range of 425 to 650 S e
tenperature of the wafer wis increased to 400 to 600 C Aft§'1 E&fﬁgz@w
tenperature is stabilized, the step of introducing a gas into the reactor

val ve VIS (FRETEE 104 Vi 3Bopl (R s ity YRR A R VR g Pl v ve
V4 for sipuersy thﬁé\ﬁgw%lch'rmmerﬁ?@?'ngﬁﬁbd"frgrﬂth@aﬁeitsgafsldd sdurce A9Teis

second valve V2, and Ar gas is up to the seventh and ninth valves V7
and V9 arfamferrectlsaammﬁctedstcaqmrfupt r@aoeb;n gssmsupgly tae B0t ard &i sesondridedecond

i M=Cs , 262 27 fil h fth | V5
At ter ?@SM@M“H@Z@W&HW#@W Jher Pﬁ#ﬁ&@&%ﬁﬁe 43t SuAVgas o
VG 252 ool 25601k fénditckSs CoPHEAebang B8obAAG AioHad Biguiglinbizacseventh

an nlnth val ves V/ a ore the Ar gas Is intr helnternal
pressure of tTrhe flr%t reaetnbnl@dé sﬁjmﬁ)Sortmﬂm:rﬁmﬁne$a IbebbleatQﬂl(forl@asd)ﬂng
torr. However, he gas i s introduced, the internal P__psssure of the

react or 2106t f%aol'of‘d“ﬁ*@”?b@rf'rsﬁ‘l’ﬁ%c Ionegas mess floypsantiRier BYF R 19195 sur e

Tha”t hr aPrRBNinife Hll ofeTirecoudh baF sUEATaFof RIS o Sny ARET 10
seventh eambenmdme@vvwdwz amﬂan&j an eh@paeexétwéerethet beablsiex i1 earrd teeght h

val ves V6 and V8 are O'Pened is that the gas within the reactor 100 x flow
batkwar dirstTeacten gae Ml &iforatiowing o blaplslag the flamaof\@ it spactinn gas.e

suddenl Xh?’@%ﬁ/‘é el F&raq%w,ﬁq_bbg fgkw\sd {Hegﬂéw 'onlr%?P@ast‘tt %t e@c@ntﬂ? e%rq%/o?y

al t er nat & y ‘rntroduci ng a e reac

For exanpé éirstwbactioh JasMF Q24 2iis lmménéniumldeflrstséactaonTgﬁ dupply limed2201 Ar
gas are first_introduced into the reactor, in the first step. After a
pr edet er mi ned’ Wdedﬁaptlﬂ@gaﬁwyppixopqﬂl@as?a%lnék@%@e@urtrh\@ive ¥41fed 4

cont 1 nudloWIG fr BhskiB M8l Ry Mo SRERNA I GRA Ga s ShodtiEr et 4k .
i ntg odugECtazzefonebntrdlieg. t§e$l'¢npd)fya gbchmerdddlionagas sad¥edakasldrotheXourth

predeterm ned period of time. The NH3 gas reacts to the Tid4 |ayer
previ ousMayve Hf‘rnédﬂféim vetye V@fcgralknw'm@l@r Ineking terfipw péaseropdiraagtiameasn t he

cecond SehiBlieaBy, e Selo peielefGhs Wikg, 267%% ¥faotfort P EEHd BGtP) o7 ow

a thin fgdsmuppbt e 2a0Ti N + NH3 | ayer. Then, the Ti N + NH3 | ayer is changed
to a TiNtTi N#Ti O 4 | ayer. Thereafter, the second step is_perforned to form
a Ti N+Ti N+Ti MRibth valyeV6 ferallawing ar blackingtherfipwsotie supatied MeEkaRS R can be

ODLA! ey BERRRRYPS 30 R BGRRG Tl bah ity Bk Badeaesiiblan g ocess

or nme y open| I'fth val ves

V3 and \éxthivalvesVat andvaesevehtrevaive st7 m@ubwﬁg br Bckingtbe fidlv ehah Werar e
al ways open, while an Ar gas is continuously introduced into the reactor

100 by drstangralied by terirskioerrgas MECRE? ardnaiaied apdhedisiipertgas v and

<\51/9Ti Eba%uptp@?lu'?gﬁgad val ve V2 is opened before the third valve V3, so that
An eighth valve V8 for allowing or blocking the flow of a supplied inert gas, a

25 second inert gas MFC 272 for controlling the flow of an inert gas passed through the
eighth valve V8, and a ninth valve V9 for allowing or blocking the flow of an inert gas
controlled by the second inert gas MFC 272, are installed on the second inert gas
supply line 270.

Here, the gas jungle includes a first bypass line 280 for allowing a first
30 reaction gas and/or inert gas to flow directly to the exhaust line 400 without passing

through the reactor 100, and a second bypass line 290 for allowing a second



.gas passes through the first reaction gas M-C 212 and is filled up to the

first feaction gas fo the reactor 100, the second valve v2 | s &l bdcED PHNS
is, the first reaction gas flows to the first reaction gas supply Iine 220
by pr oduEe0 dasahdpb et ven p TR aiecHy o Mo pefiadstdng 404 wERGHTASSIR val ve
it eh Ve et I 26 1o sum up. the above- descti bed reaction. &

Ti A 4 gas fl Onwe first bypaskilingt 280 hasattenth galse AEptgnnaated k2theviiree béievedn r d

valve V3 after its flowis control|led by the first and second val ves V1 and
V. ¥ Snctheial reARin SR MFTo T2 ane thedhird yplvenka Kl Riing G, Blask e et

val_ve i i Iy T i ??é}k upply line
220, anclo\vaOZV\a/{sq '@ggp?#éb?' eéagcgtetgrth%‘(%(h %Ete@iba%pg'r%h%gr}i%l ur ehglg '&f\z:?fi and Ar
pass t heomgdcteteo the Hhe betwest trefirst prert §ad MF@RE2tdrel thersstveatnogieeivoh | i ne
121, is evenly m'xeij once nore in the first mxing portion 134, and is

evenl y iralipsing pe plackinghediowof AR durfh 9PREO Se Syh%‘:;bffté@%@- An NH3 |
Chen 1 ont 3MEE0hb Uyels ifeidoh Racd skl Hive V2,8 es e Perfie Tarve

V5. An Betvegsn e ssttindaiebeton Gak MFCI2BE am@asefith RaReoVs fdralwing oval ve V9,
is mxed with an NH3 gas on ~s the second reaction gas supply line 240, and

t hen f| 8lesking thedlowat asecond reagtian gas a theuexhasist P 48Rdand apthirteanihough
th ] ipe 112 th : t ine 1 i

cventy. (Rved” DhEEEHed b the bie BERRA e T PRE AR .o 0 e oy e
toward hih ivaw%rvgk&edtﬁiv&ingbrbt&kﬁ@mowo@@& ihdA daerteusd ekhgustame es 133.

Zo Here, it is preferable that the Tlowof a TiC4 gas is 1 SCCM or nore,
the fl of#0Bf an Ar gas to be mixed with a Tidd 4 gas is 50SCCM or nore, the

flow of NH3 i 0SCOM, or _norg, and.t he Qw n_Ar s.to be mxed with
an NS gas i ITEORKAND SerTh BRd et 8hg oo e Hadtisa 16 ol L Thet
exger i mMyjithin thdhgas fuhgld, MBH AlshfalitdRodht dfeRes fieRed as@hilBedmakeie of 8 firbi N
filmhaving a high purity, an is excellent electrical property, and a good
step coeesagend eadtiengasadnmatlineThgas ishexchangeddapsidiaw difeclly tacthieeved by
consecutiyve gas s i to the reactor 100 nd, t he process pressure of
the reattBrusdneclis WS tarssito b Mo frasin 108 iR & e AR BOSRIEo R 1 o
bet ween ganBFRES WihiMBRS it d) Gr MHN & PheM gy RINGRSis repldedidnnadesiriidd e val ve.
Therefore, the uniformty of a deposited thin filmis so inproved Al so,
when a ebapeirst gad seepnGrenactignigases, asad centammatiog sopseas ®Majakg and a

conpound .gas,.cont ai ni N, for | . as, .S US a second 14
oo e WS RLal PlRglire S AT R i O BB e RSB vt o by
the net b?ﬂa@@ﬁﬁéé bed 2aRaD by ahene®GakNEs thataRe $88¢toA300 RanAe gRented
adequately dilutes the first and second reaction gases and snoothly sends
t he di | {rosubgingeeprtamineted.cdbuss thedgst and sarand bygass HRemASY ﬁpdr&%{.@re
process

P 0CesS MR LLEREcrddst8ec ISRl I8 RIAHEBLE, Sed Bl YPrLlBAIgDackvar ¢

predet er m nedhanguyungle fupher irkisded AR¥pafdtesert ahfs@pbyflme 3p0lfgrecond
reaction gas supply I1nes 220 and 240 during, before and after a thin film

i sasdepoSHPRlYingnan ingst gas fast Ylenaertegas supnL AL D Hoerdet o PUrgR)gases he

01 cani nan Bl coclitnliptho B PERC e ingr BB RS, e bRt T e P25, "
process iDPyirypfickily dorPidcidtfto thedirsivihd séfshe REBbIBAY R UpphfportRast2ro 100
using a fl owi ng ¢l eaning gas and inert gas, d pre-coating process for

and a
at t achi agd2aq; ithe Gest eewlegationd inertt igas supp!y baes 300 and 279, the:fifst@ed wal | and
conponents of .the react ~S e i,n_cleanin rocess, wWhich is rformed
B ot apdoyhbyBast e 2be ot B aBi DRl he 40T 3T 166" Sis' SRbr nea- m
a By edeliABINAd BAbeIRltoNMNidTuRHERRItAlY R¥UireaItea prastissediaby excessive
deposit“on of a thﬁn filmwor brocess yproaL@% (po¢§€r? athin film

cont ai nifowgrteergvatviee¥ 14 évrcal)owing ton dlockireg thealldw of anhinertgasttorthd iestor

several conponents (for exanple, waf er Dbl ock, the sidewall 150a ,0f zo a
it ng SATIATLGA% RUPIY PO 840 -2 BRERAT LYY VAT GO S e SN ey o1 e
varies according to the type of a forned thin film However, when a Ti N, Ti
or TTAINthin filmis deposited, the main cleaning process is perforned
after at least 500 wafers are depositegg In the main cleaning process, a
cleaning gas controlled inits flow by the is cleaning gas MFC 342, and an
inert gas controlled inits flow by the first inert gas MFC 262 are m xed
inthe first reaction gas supply lines 220, and sprayed onto the wafer

bl ock 140 through the spray holes 131 of the diffusion plate 130, and an

R A~ N~y



.30 nozzles 133 of the diffusion plate 130. In this enbodi nent, a ClF3 gas

Is used as a cleaning gas, and an Ar gas is used as an inert Fi 2003F
E B 2003 A CIF3 gas is nearly colorless transparent at roomt%e Br \

and has a boiling point of 11.75 C The CI F3 gas nust not be |iquefied until

L | PRt K 885 i 08 Ao Bias Ll el oo

adequat ey16 frlalfodsng ofblogkarstheyficl bpah gert bas @ B Oes inart §hovupplytime
diffusion plate 130 via the first reaction gas supply line 220, and all ows
the Cl Fﬁﬁjg§ seventernthivaiva Yiv ifer allawieg s fdecking b floy e anHeer@as toltbani ng

, _the i.nside of : b . i.ch
br event Serang S SBpurkll s 270 ok Bited e 08 A RN T DRV g
Mosg  of thBeloResPaNfHYrEgad td fHe firRRBYRassi 380.0Ad hhidetebhih @age WToF hey
have a surface tenperature of 170 "C or less, and it is proper that the

t enper atallowing onblaskingthe flamef ap inért gas 10 te secondbypassclinal28g! y, heaters
are controll so that suyrface, t enperature of t (o] 0] ents of the
reactor 100 e eebqaclt?fr“ﬁ(ﬂghﬁglf\%t@qﬂ %%qrgp"ffdftbyﬁfééé'nﬁ&t %’é‘ggg@(%‘ ,

prefera it i ] i I3 4 I i SS IS
ort or md?aing g sERIRE SUOTS beMesriblOialdh o8 afodk®an M8 FESE™ S 650 o

of the viatemtids aekcdrteated tother exhaust ibe 400300 tHCottldevalye fvecantediled, byt he

fl f the CIF i trolled 50SCCM ter, the flg f A

gad? whitbR ErAheiaserolthe reaeter 408 mesnired Bidle §TeTIe P HBRes 131, 1 s

cont rol | gt Q 188 SfdrMoproflinethe amaist cﬁ%rféxl’%}rssté& g4s ng iﬁ?ﬁﬁ@@ quggl es 133
ppl'y Il ne ed to

zo via the second reaction-gas su IsTcontro 0SCCM or
gr eat er .exHaustlims 4001 Jiwenty ttaitd, ttiventynfoucde gricctsmante fifih viahes \¢26,1\24 400 | s
set to a range of 0.5 to 10 torr. This gas cleaning process requires about

50 to 90V4R MiAlewinger slaskingetasi iRy pf 8 &x8aURRAIRS Aepe sisieled Andhat at e
wher e t N HeREHRE \7@8.0 Her tHe'frst B?péﬁ@ fie 280 % EBﬁr‘?ecr?T%HTPé 'n{é ik paﬁfbérhf%e”m :
pertormnme e nu of partic

cl eani ng process rch 15 zs en t er es
pr aslucedweanty thiral arek tvesrsty Yeurtie palvies (B8 and V24, ahd thesetomd bYfasd lifodgh a
sufficient anount, of process byproduct is _not deﬁpsited within the reactor

100 excdédonpepieddetie inghetywarbine twenrly diffh AR NERANS theeddayshpv®® pul se

introduc‘ﬂ ninwhich a CIF3 gas is introduced into the reactor 100 by

peri odi cally opening and closing the twenty so second val ve V22. Wen the
twenty secondnubisvgasvRAgies apeoid gpotdlié Yo apdesicechoondersstion acclirirly whsn
causes a pressure fluctuation within the reactor and etches out a thin

100,
filmor HFALISY gRRHYRIMaY Redfsmgdy ePifica &Rd seat Bﬂglvc?é%ﬁct%mqqu t he

20 depositing a thin film, heaters (not shown) for preventing generation of a cold spot
are installed on the lines. Preferably, the heaters are independently installed at as
many areas as possible along lines, and a temperature gradient is formed along a
line. In this embodiment, the temperature gradient is established to be within a
range of 40 to 200 °C toward the reactor 100.

25 The gas jungle further includes a cleaning gas supply line 340 for cleaning
the reactor 100. The cleaning gas supply line 340 is connected to the first reaction
gas supply line 220, and includes a cleaning gas supply portion 330 for supplying a
cleaning gas, a twenty first valve V21 for allowing or blocking the flow of a supplied
cleaning gas, a cleaning gas MFC 342 for controlling the flow of a cleaning gas

30 which has passed through the twenty first valve V21, and a twenty second valve V22
for allowing or blocking the flow of a cleaning gas which has been controlied by the

cleaning gas MFC 342. Here, a filter 332 for filtering out foreign materials existing

11



.16 © 21 F E B 2003 reactor 100 while being instantaneously evenly diffused
due to the pressure fluctuation when being introduced into the ze CEEB 3
Here, the flowrate of the CIF3 gas is controlled to 50SCCM or igh : tZ\QO
flow rate of an Ar gas, which is mxed with the CIF3 gas and flows to the

spray holes 131, s is controlled to 50SCCM or higher, and the flow rate of
an Al gWEhinG Fisaning des iinslaliech onthe i BaWEeR 1REISHBE@ASEPMN gas

SUPDLY  bbftndsfd a0dtd R¥entl ArdialA0%2h ©5n 1 abbPe RBEAIGRA SHLERSADEHEM OF

hi gher. I'n the pulse 1 ntroduction process, e an Ar gas Is continubusly
spr ayedga$cantle udeel anadiemiddgasa Cl F3 gas is introduced into the reactor
100 by ~o periodically opening/closing the twent eé/gcgﬁ}nd val ve V22. The

openi ng/ cl osHBEE SBRICRANING ORE SURBHt Nnes 4@ IRicon twenity sxtih¥alySout 1
A . . vETVe
i Rt o0 728 s, B8 4qopfia R AHb 0 CUARENE il halist ¢ 4B Aol 0\

wi thin alldmfag:ﬂeéfﬁing-d'astt@ fldlv tivettly B e extarist i@ d0atwitroudbassiegvafaighhl ock
140 is set to be about 400 C or less, and the ~s tenperatures of the
conponetssregetariidl: sA eleaning gas iatepdugast viaflae GiEFasing pae RURRY !Kee34@is t o be

at nost fe | at, 17 K : ' . | eani ng
pr ocessggggf/ﬁ%{ai)%ﬁbeo{’]@&g% V%&B%ﬁgcg‘?ggyb?é%“%%? gpil%ﬁthgﬁ%%at%%g“ﬁggg or 100
and t heyhahitHg tReRgIgcondivaiievReas tRisedhd hientdentasikedl lve M26 i8
preferable that thé sumof the anmount of an Ar gas sprayed through the zo

spwoay hopesed31l and an Ar gas sprayed through the nozzles 133 is made
constant in der to.nmake.t verage et.chi of .a thin fi.lm

deposi ted on! MREPERIGLT e st stppacestyo Al FRE T Rers! BT oasinert.e

pr e- coahh{ipgR Se8hmd SpRfhiud WRe slibh @ sthtereWdifimw Be detafibed. ¥Pfs recei ves

no wafers, and adheres fine particles, which remain within the reactor 100
Zs af t eemblodimantrefdrednianstryntorsefos depoaiing aCT MBthyasijmon a mafémsiaele surt ace

f th 100., Thi ) icl f d '
oat er - dBERRYS B RedIeRty e iR e pd2batlert et He S 68 87000 mist
gregz uf f set&Y teacBishyes! afdefioBebnf & ﬁ&p@éé NYhQs ARRAS TICI, REEdRaRG | N

r to achieve this, after the main cleaning so process or sub cleaning
processin thecouhillet 2t. punping is perforned as nmuch as possible by 100%

AR S TN MR M R L LT
Ar 17 using the robot arm (not shown) of the transfer module 102, and seated on the wafer
block 140.

20 When the wafer w is seated on the wafer block 140, the temperature of the
wafer block 140 increases within a range of 425 to 650 °C, so that the temperature
of the wafer w is increased to 400 to 600 °C. After the wafer temperature is
stabilized, the step of introducing a gas into the reactor 100 is performed.

The gas introducing step starts by opening the first valve V1, the sixth valve

25 V6, the eighth valve V8, and the fourth valve V4 for several seconds. Then, a
bubbled TiCl, gas is filled up to the second valve V2, and Ar gas is filled up to the
seventh and ninth valves V7 and V9 after its amount is appropriately controlled by
the first and second inert gas MFCs 262 and 272. An NH; gas is filled up to the fifth
valve V5 after its amount is appropriately controlled by the second reaction gas

30 MFC 232.

Next, an Ar gas is flowed into the reactor 100 through the seventh and ninth

valves V7 and V9. Before the Ar gas is introduced, the internal pressure of the
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21 F E B 2003 gas within the reactor 100 and remnai ni ng process byproducts
to the exhaust |ine 400 Wen the inside of the reactor 100 is xf\f EEBnﬁﬂﬂa
in a vacuum state, the tenperature of the wafer block 140, whi has
dropped during the main cleaning s process, starts being increased to the

t hi fil Lt.i ) ten t f about 425 to 650 C. il th
ey ot SRS AR ABEPECRE Sed ATRE . McieRbaBohe A7Ga oy BeSeatibhec. he
an Ar gastelmdipreSeuretth@redd8r 160 R OBt THIE BrésiiRe tis %taiﬁéd‘?g'tﬁé i's

performed by opening the sixth and seventh valves V6 and V7 to alldw an Ar
gas to foressuratrmeaswringepartion 1600instadlethe thé reactoe 400 appramstslypydening ne 220

d ~o sjnmult I [ t h [ d ninth I 8 and V9 t
1 ow ainadniGls vave 0B ect st Baddop. Fie Ine Brsoodgbhthe: sento Agas
SUBPlY i ifbs Whidn® Vo8rd bUSRLE BrtbP 1L PERAWlanth DEIESRELAL WePad e
wafer bl oc I ncreases up to e thin filmdepdSition process
t enper atopeaed\ ¢matithe daswithiathe eeadtot NE0 wadyeflow lbackwarkDtHreugit &g | | zed at

the thin filmdeposition process tenperature, ~s the pre-coating process,
whi ch i $eyemih and pinth yalvesi Y and Mwpesithewnarepuddaty opengdr f or ned. The

pre-coating j r . 1 XJ fl ﬁgg} Ti d 4 gas and
an Ar gas an?@%&%@?ﬂn% @ﬁttb%ﬂ@gﬁqﬁg%qeg&&iﬁﬁro géﬁ%ﬂﬁggesl}ﬂray. hol es
131, angntrderidiog amilPgdnandad NH] gas\ﬁm@nhé pb4&ter AOO 9 FDr REMPIRS aVhdlyat ovar d
the edges zo of the wafer block 140 through the nozzles 133. Here, it is

i mpor t anftiCl,gasisrniiedeceshiinti® §4d, gas edsan Segas are §et anaedussidointo theTi O 4
e T epacghdnite i duon A BhauRhor Rt Pruat o6 HRBobe TICKBSR o ansousi
etches idyg)daidernils, %W“i@@ﬁl%?éﬁlifg&ﬁm@&dn%@tv?éfel% W, S RBIRs868 b E‘egP/AF | ny

solid particles. Thus, Zs an gas is Introduced at |east seveéer seconds
bef or e @abkivdhi¢hgasontnuatshohtmeldcedn order to pre-exi st an NH3 gas | ayer on

the inside syrface of the rea r 100, so that a TiCl 4 gas . ntroduced
oacts t ot ndni SeSund Sieer EANE; ods aheian ALSRs Are i RRRoRe e dRea
copgpoun ] ' hi Aetd a NH3
g o CSBER,GORRANT, Bls I bloBeAT Kot FBrdditpihingY pETRel P Thedlh 88 cast
so severadctsdodhel JiQlgfiayer preeolisiyformedonitbae vegfsr s therebpdomedgithe dilhe
reaction gas, in order to mnimze generation of particles. 18 2 ~~EB
2003 ThéhBdfltneen thewatarvs Toek(s, af Tilk %N laner isderbedi &y ibe crReseswive fifst and
an Ar g i actor 100 and excluding the Tid 4 gas for a

pr edet e?a?r\ldn%ﬁagrlﬁgégof time, and the second step of introducing an NH3 gas
and an Ar gasNéxi!ihetfiret stepds agaitDPedtrthektd cohtirpudusy ddd galsinffim ¢n the
predeterum ned period of tinme, are alternately s repeated. Alternatively,
Dhe 11 r NG bladpyen xitieg. 4l TiM i Bdafeg 15 g itba TaNA T HE | ga¥emnd

excl udi Rg,drbgndi ¢ s88shd Hepds E)reﬂ% 86Th 5 Eel"igwjr@iTiNJRﬂ*l giib}.eAtﬂRl Ak
gas and an inert gas are Cont T HI0US y introduced, is repeated’ I'n thi's way,
t he pr edbiatfilmghaviog esdesiredablitkeessl caiibe qistainsaklly repgatinogdabis process.y sim | ar
toathin fil .djp sition process, excegt_ th%t it L)S ﬁ)erformed in a state
where no waf er¥s Jil thig fimAerRAsitiamPiosess Enpedermer o Altemately-oraning 88 ng
Pr ocess didiNg e Hifl o ffth VIR 3 BhlisiFPastdi Wt O6&firstiahd BUAR_Of

deposi tion conditions. at 1s, as 1n athrn filmdeposition process, when
a gonpouwalvexad 1 eodt\id areglwaysrapest, evhileedraAr gias i odntnudushsinfiodutad dmtoW i s
used as a first reaction gas, and an NH3 gas is used as a secaond_reaction
gas, thdne&aaRipai 0P by-apesing the sixthe severtly pighth BE iy alepo VBt VénVes

mai nt ai %Tg,o@é 400 to 600 C, and the tenperature of |ines connected to the
react or I's maintained at 40 to 200 C. Data of an experinent based on
the thin fil rrleleptse secondewalive s dpeneddefomnthe thirduave ¥3] so shavnTiC1, FI G
9. FIG 9 shows the nunber of particles detected within a reactor before
and af t dlasapassesthiruabrtbedisst repption gasdFbed e and is lirg W te the/thind vRivet es
the nu i r. thi i ree it ed 5,

waters, e Shefter g ML i/ Eai0 VB i cbehebbPRnR S TRl B
after thead®rn00| BRNéSEbrRN RHES V2 i8tfbderf ETIeAMAE, thaIracieictibn ¢RI fdhe
nunber of parti cles detected after the pre-coating process. In this

enbodi néhafirstreagten gas sopplyrined2d@ by sequentallyt passing through yabest iAuousl y
deposited on 500 wafers, 275 particles zs were detected after a 60-nm nute
cl eani ng process, and 15 particles were detected after a 10-m nute
pre-coating process. Here, the detectigg of 275 particles after the

cl eani ng process shows not that the inside of the reactor 100 is

contam nat ed, but that cleaning process byproducts existing within a
diffusion plate during cleaning remain by failing to slipping to an exhaust
line and drop over the wafer w. so Thereafter, if the pre-coating process
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_The 'above-descri bed cleaning process is different froma conventional wet

cl eaning process, which is perforned in a state where a react i ema
and can mnimze a tine |oss caused during the wet cleaning process. |In
this enbodi nent, the cleaning process can be perfornmed at |east five to ten
times in a cycle of about s 500 wafers or

( .nmore. A second enbodi rlent of ALD
thi 011 PRSGERBYPIIS! G csmereiensbring reacleirt fata sabedResilavaya o the
present T{,ixeRd 'eQﬁaM‘ét llqﬂﬁ’db,%r?d@%g%?%gtﬁw& @%ﬁ&%@ﬂﬁ% wehty fifl? vai@%@ same

ref erence nuneral s as 0SE€ enot sane el enent’s. ~o
cont r asy28oVRheandiv35s. enbodi nent in which a TiN or TaN thin filmcan be
deposited on_a wafer, a thin filmsuch as a WNthin filmcan be formed in

the second ehBSWIMERLNe pROYEWESCHBed FPRERD, BhECde@@howrtdtha it the first
o - Lo \ \ - S h
(rec PP EdndiVlibt 930542 e whiafva Vs SRS B0 Ts kot aRiephe 11 2

por ti onfifsl @ndryecufe vaivdsV 1 BrdfVZ dndvan We gés s ebnitblleammgs fowbpasddsng t he
flow of a first reaction gas, and a first reaction gas M-C 512 for

cont r ol thraggh the sevantbivalve VY sis mixadiwitnthgakiGhhgashondke Hssiseactian gagh t he

thirty first .val V31.., The, first reagtijon gas supply portion 510 is
connectaldpqslxl'{‘ﬁ 'alné f{PEXY?/t@ t’O? FPRGION ? "in this structure, when a WN thin

filmis forrmpderddferi 8 miRere 38 TIAIS a8 AFIAS tAlodh thef irkBEorrRatibhPipgas, a
conpound gas containing N, for exanple, an NH3 gas, is used as a second

react i oh1gand thadirsirconnegtisnilipeul?dd imevenly inmised ogae maneen\e firstrmikingm
deposition. ne d using the above-nentione ases | | most the s as a
TN depBORISToT Ararins Svenly say b OBt tipwatardh tayonPadpLy NoRs il o

enmbodi tfeégé:lg {42 ki bt j ' egni S
appar at”a@ %@%Br i r?g dc?)s '%#ﬂ)@gggﬁ &Fﬁ@éﬁﬁ’%%ﬁﬁ ﬁ&%\émﬂgaé@%ggcréﬁ%gger& th

r ef er enflews to Fidsseddnd fdactisargasr ippie ive 240nea Hhesfiflls valvesés.i AnFAr@aslisdenot e

TaN & hi ORI AOHCRRRoeatr oM el valve e 9 MIHRCLHER SN gps g
errf?‘l)yi L%Hrﬁg é"cforﬁﬁgrlre'ggt;’}é? @a-gl:%pg\fyeﬂ-ﬁ?é?, %’?}%fqm\pg%g{cﬁ%ﬁg&ftﬁﬁgktr %cl udes
a thirdmieans 0ONHy @hdt Arpadsthrougtetteosedarahsdrevactiog pape Hil 2Zdn2ithe sechn&EB

£ anst EONTAAITOMa | Shap EWeN NG HAGUIoerPES L 1 6rSGRECk BN PPN Feact  on
ook paht £Spidyan (VA I Heh s trResanty ueloe b g on 19
cont r ol horges H@&3f | ow of H2 whi ch has passed through the thirty second val ve
V3220’ Here, it 1s preferable that the flow of a TiCl, gas is 1SCCM or more, the flow
of an Ar gas to be mixed with a TiCl, gas is 50SCCM or more, the flow of NH; is
50SCCM or more, and the flow of an Ar gas to be mixed with an NH, gas is
60SCCM or more. These values are obtained by several experiments. When the
flow rates are at least as described above, a thin film having a high purity, an

25 excellent electrical property, and a good step coverage can be obtained.

This thin film deposition is achieved by consecutive gas spraying to the
reactor 100, and the process pressure of the reactor is kept constant by an
appropriate signal exchange and control between a pressure measuring portion and
valves including a throttle valve. Therefore, the uniformity of a deposited thin film is

30 improved
Also, when a compound gas containing Ta is used as a first reaction gas, and

a compound gas containing N, for example, an NH; gas, is used as a second
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.and ‘a thirty third valve V33 for allowi ng or blocking the flow of H2
controlled by the fourth reaction gas MFC 612. A third reacti ‘péFSEBJ@@O@
portion 620 includes a bubbler 621 for gasifying a third reaction nmaterial,
a third reaction gas MFC 622 for controlling the flow of a third ~o

bbbl er F08 R Aol o o ieckalt oSSk hon By i T a o8 SelBRng ' ne

flow of gbhget hird reaction gas, and a thirty fifth valve V35 for allow ng
or blocking the flow of the third reaction gas, which has been control | ed
by the t hirdHesacan overhgss bech 22he o galseadestiately dilatas the fyasasdipetognd i ne
240. That

iS) inthis strugture) ., ip order to forma thin fi such as a Ti
of i Al RPAGich 993eman Siepptie s§hds e dhees 6 e eadton hafi i ets
cont al ”b%%naiﬁsp’@{é'?ﬁ‘g)'ioff?stsa\}ar%b‘?é‘?e’lhsc'{'th@ﬁné@%a% Lp}g\?&wt@% $ Frbaf 6w | on
gas, an Ar gas Is used as an I nert gas, a compound gas contai ni ng i s used
as a sebaockivaabto acdivBsparsding resctibragasistipply dineesicceonorgathanand an Hz gas
is used as a fourth reaction diment of the. thin film

as. 20 The thi rd%ehenbo
depositPW%B@B‘P&?@“W\MQfgn%%@ﬁséh&’é}‘ﬁ flgys 40 thdfirst apdRecendieastipR0as t he

first e ' , | h! t rl I ' f

erbodi iAoV dEes;35Eand 240 durtl! bR SREAm S (i fn B tepafie on BwarRt

ment i oned as HureiaRet d Blebhlng métrestactdrdiigenths presertdpveastint wilitve of zs
the present invention. Thus, the present inventign can also be applied when

antoALD deperived.mTBesieaning aihed iipdedes adain CPANBAPreeRSS & @8MR, Ti Si N or
N . . . .
and et RSTITE R T o BaLI TG OB RBRE hyetduds R M A RERBIC  on

i nvent i @Ad conigbrients bR radicesreroD @Mﬁ%@dﬂtﬂkiﬁgdﬁ@@ﬂhg efhsHhdNineht gasl angact or
or on the surfaces of conponents of the reactor are effectivel %eryd eaned

wi t hout adpersasiinghocess fasrattarhing particieisremainingaptiyn the reantec $4Q te the be
easily perfor frer cleaning. 2 ~~ E B 2003 Also, when a thin film
such as 'ﬁ‘{?rwg’ﬂﬁ&?ﬁﬁ,&‘?ﬁ%, OURe PR 11 51 N or TaSiN thin filmis formed,

a thin film amd RERCESENPYBrOEESES svihiam PBeldbingsd invalsiate avmsrethd wafers e

I nner wall or conponents of a reactor during a cleaning process, after a

thin filiswetsied by the mastersH0, 29 perfemmed I B predaterniied eyale af megnitee An
atom c |layer deposition (ALD), thin film depositi i.porent including a
cl eani nguﬁ)&groitp@gt]dg%%éqlgq qpy gxcreéét}’teoéje N @ﬁa i’ﬂﬁéﬁ PliROHBtht ed and a
thin filgyhtsdutepssiva&d aQRir e E@itéfﬁin@irﬁbﬂﬁﬁeé QA€ bANNE AsnsTupal ¥f ther ti on

g

for supplying a first reaction gas to the reactor; a second reaction gas
suppl y peactoom0der seuers! gomponestscdoniexaraple, 8rwafgs btaskt the sidawel:S0a afj r st

3t o0 ARkt S el TRl L LR, TSRS Y
the secedofdiag td tHe §8 of a formed thin film. However, when a TiN, Ti or TiAIN thin
film is deposited, the main cleaning process is performed after at least 500 wafers
are deposited.
In the main cleaning process, a cleaning gas controlled in its flow by the
25 cleaning gas MFC 342, and an inert gas controlied in its flow by the first inert gas
MFC 262 are mixed in the first reaction gas supply lines 220, and sprayed onto the
wafer block 140 through the spray holes 131 of the diffusion plate 130, and an inert
gas controlled in its flow by the second inert gas MFC 272 is sprayed to the edges
of the wafer block 140 through the second reaction gas supply line 240 and the
30 nozzles 133 of the diffusion plate 130. In this embodiment, a CIF; gas is used as a

cleaning gas, and an Ar gas is used as an inert gas
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supply portion to the reactor; a first inert gas supply lineafgpr Vg
an inert gas froman inert gas supply source to the first regkﬁiggﬁggzgng
supply line; a second inert gas supply line for supplying the inert gas
fromthe inert gas supply source to the second reaction gas supply line; an

exhaust 1ine,fox haust.i the gas fromthe.r or; c LN as
s)ljppry | Ine éﬁ'ﬁé@?&dﬁ@hﬂﬂé"r r}%ﬁF%&air%'ﬁ %}Jggéhtﬁm%?gp‘ﬁ% %@&Héﬁ Igyi ng a
cl eani nsomag goit ¢Fleans ng tige CIRCHAS must ndhBe fiklefiéd Qnfil it 18 iAeBEBEEH ON

equi pnent of claim 1, wherein the Cleaning gas is CIF3. 3. The ALD thin

fil m depdsithe ceactou] Gveand béatersimust bevinstaied alang linesate applyas supply |ine

conprises: a cleanin as s flow controller for controlling the flow of
a suppl ?BBrO(H”@é%F%p%égfreéﬁgﬁﬁtgqseast one valve for allow ng or bl ocking

the fl ow of ' i i L | ity m
degosi tion eg\h% ér;?g% c%gﬁfrﬁ'@eﬁﬁgégﬁ%tsﬁ%ﬁmﬁ?ﬁg@%@‘ ségfll%\LStJ.) The
ALD t hi the diffosibepraie 130 viegiiepfirshiteaztion|gasmsupplyies 226, ahe adbwathalBas
supply line furtr]ﬁr corr_gri ses a filter for filtering out foreign materials
exi st i n§aaite AMeotH¥ flowaatn Hig pactorsl00rhe ALD thin film deposition equi pnent
of claim1l, ' | I | : | | Coa
bubbl o for SRS TP Jr4Ehoiates R RicBPhNe Rl AR A HEUEE .31 1 on

gas; a fempérat@aoyhioh pgasentasiznidgamccipetmaldrial of tie reantoraldd togexdessivieow of
a first reaction ?as supplied fromthe bubbler; and a first valve jinstalled

ontoa | i RENIG WOt phibetippenents #f the reaqtat aisHapied? 5 neaswheathey
Cont b Bl F B b s o0, Besh! Bl bt vsppera pes 7
react i oof gasxhaust IeGs4igad 70r° Gor RI¥8 O Wtopdiaglyp htaiens age tantralist sk éhatecond
reaction gas i s NH3.
the surface temperature of the components of the reactor 100 except for the wafer
block 140 does not exceed 200 °C, preferably, is at 170 °C or less. Also, the main
15 cleaning process is performed when the thin film deposition process temperature
(425 to 650 °C) of the wafer block 140 is lowered to about 300 °C.
Here, preferably, the flow of the CIF, gas is controlled to 50SCCM or greater,
the flow of an Ar gas, which is mixed with the CIF; gas, and flows to the spray holes
131, is controlled to 50SCCM or greater, and an Ar gas flowing to the nozzles 133
20 via the second reaction gas supply line 240 is controlled to 300SCCM or greater. |t
is preferable that the inside pressure of the reactor 100 is set to a range of 0.5 to 10
torr. This gas cleaning process requires about 50 to 90 minutes.
The sub cleaning process, which is performed in a state where the reactor
100 receives no wafers, is more simplified than the main cleaning process which is
25 performed when the number of particles produced by local excessive deposition
within the reactor 100 although a sufficient amount of process byproduct is not
deposited within the reactor 100 exceeds a predetermined number.
The sub cleaning process denotes pulse introduction in which a CIF; gas is
introduced into the reactor 100 by periodically opening and closing the twenty
30 second valve V22. When the twenty second valve V22 is periodically opened and
closed, a CIF; gas causes a pressure fluctuation within the reactor 100, and etches

out a thin film or process byproducts excessively deposited on local areas within the
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8. The ALD thin filmdeposition equipment of claim1, wherein a first

reaction gas supply portion conprises: athirty first valve for2a1||§@392@03
bl ocking the flow of the first reaction gas; and a first reaction gas nass

flow controller for controlling the flow of the first reaction gas which
has passed . th thethlrt first valve LD thin filmdeposition
equi prreFﬁ‘aC(S‘Pr i&@%ﬁ”g bejipg st ?H@o‘f@'yﬁvepb’a‘i‘m‘ f tpdNPESSSAE ¢ he second
reactiof, Qt@%hbﬁ‘a% bégﬁ Il:ﬁl?gdlﬁ!'% b thd tddrrgleposi tion equi prent of claim 1,

further conprising I on gas supply portion for supplying a

third reacti eiergametﬂmw rete ot tloan CIF £gad lsoafnrgaﬂleslup;ﬁQSG@Meor ligHe24he fidaly F E
B Z003 a fourth reaction gas. su Iﬁétport on for supplying a fourth reaction
I

gas to f#He d&ENu9asIichis ixedwipithe Glhegasaprdiows iedheshranhpesctibn gas
Sugpl Y ROEAARAA SNt o REREESntANK AP Far8ldral Afgge B idde 1 ow

reaction gas, 'h"reacCtion gas mass COI’ltI’ er for

cont r ol Withahe!GIFf bawimthd Jg@cdnwwédatnbﬁ@@tslswppg,aﬁnM4omdmaf$omﬁﬁm t hrough
the thirty second val ve, m third valve for allow ng or bl ocking

t he roﬂDéZle§H§3f @J@Qﬂirm@ddpl?&ﬁ)%é@ i iBhe&s been controlled by the fourth
reaction gas

t r.ol | The Al
equi prent  of I PH'E% @Lllcé'i%rq F%&‘“’%%"Y*&J'%%%k‘? g@% gé’gnbﬂﬁﬁﬁ@?%b qu%gjn
conpri sa%oughbh@hbzﬂe&qrssgasmrglgag iirtRddudetantd thenreBBfrrical by 0 formthe
third reactron gas; a th reaction gas mass flow controller for

comt r ol perigdically Dpewr@fclomegtthe twenty=asciood wgde VdgplTinedoperingfichsimabbl er; a
thirty fourth tal | ed het bubbl d the third
Fenct ] oRHRY R WersiRehnd Yol 24 i St RSPl D RRREReSEnd B8 of { he
third resgl b@8e JPod@Isg Bridiside td btetdbowlsvrﬁmftﬁés at h@% NGHePé, t'ﬁb%&b@%t he

flow of the third reaction gas, which has been controlled by the th
react i opregssirenat the teaotwotl sl datito beovithie asrangedfrbade ilGrtogasiisapthley | i ne.

12 e SRR S SRR L VAR LLPIRL 26, EABDTICIG: ool e 11 1St
R8T L SaipauRsanans oAt fiperatelt IOmEspNd ne SRS 08 VT,
gas i s HPe settobe at most 200 °C, preferably, at 170 °C or less.
In these main and sub cleaning processes, when a constant amount of a CiF,
gas flows into the reactor 100 and the inside pressure of the reactor 100 is not
variable, it is preferable that the sum of the amount of an Ar gas sprayed through the
20 spray holes 131 and an Ar gas sprayed through the nozzles 133 is made constant in
order to make the average etching speed of a thin film deposited on the entire inside
surface of the reactor 100 uniform.
The pre-coating process is performed in a state where the reactor 100
receives no wafers, and adheres fine particles, which remain within the reactor 100
25 after the main cleaning process using a CIF; gas, to the inside surface of the reactor
100. This process prevents particles from dropping over a wafer during depositing a
thin film.
The gases within the reactor 100 must be sufficiently exhausted before the
pre-coating process is performed. In order to achieve this, after the main cleaning
30 process or sub cleaning process is completed, pumping is performed as much as
possible by 100% opening the throttle valve TV while introduction of all gases into
the reactor 100 is stopped, thereby rapidly exhausting remaining CIF; gas and Ar

17



.13. 'The ALD thin fil m deposition equipnent of claim1l, wherein the reactor
conprises: a reactor block on which a wafer is nounted; a shg?qrgqsgpgﬂgate
for maintaining a predeterm ned pressure constant by covering-th a

bl ock; a diffusion plate installed on a | ower surface of the shower head

pl ate, the 25 21 FEB 258 di ffusion plate having a plural |%y of spray

hol es faaSetNipBE reactond @rarxdore@m'aky\gtmecm Qyprro@aets torthg £ aHat/laﬂe i nert
gas tr erred via the first reaction gas supply line onto the upper
surface of the wafer, and a plurality of nozzles slanted toward the inner

si dewal | of Whenrthedhsitie Df tsk rdartom1 Oy is fifisientth aeacuuanstaas ta@dl or i nert

gas transferred via the second reaction gas Squldi:;al ine;, and a wafer Dbl ock
i nst al |te@pgratere of the watastdeckol 4 kwhish hasidrappad ﬂgrthegnay@@d%anmm. The

ol antPBeeRL s Bl BrAseRTE The fiia i dBebRichblo<Es FaHRE B

t enper adggug 496 tbleb0dt € f yghdatHY Rinfpdratite T Shé QBféreBTBEK A40N8 incredsed, 15 A
cl eaning method for an ALD thin fil m deposition equi prment conpr|5|ng a

r eact orf uammaxtnrn@tr@dm@agtaorArbgamint@ the/\maﬂtpra1 %fSeperfcymﬁmat tbe, samentifmer

bl ock inhstal |l ed w e reactqr_ bl ch th ated, and
o O £ JareRingliS PEHRRDRA Y corerirG e ShBF Saq BRye bV RB Lo BidVear of
bl ock agiiapg ab%ﬂbwt.md)ihen%é{&&oﬁ ﬂattﬁélmrémaé&ldmgas eugmyafrféem hn@f the
reactor bl ock to spray a gas toward the edges el bl ock, the
cheani rsgmmﬁahedusipmpenmgw@\e qighthoand nigtha vatvies 8 aadMSgtomllmeae Arrgas tet at e

wh f d wthin th t l
it ur AR O L Bty G0 VRS 5o RelrBaGlie Grb 5UPRY Ik &001 bt ough The spray

hol es and Sp\wnbrtaetﬂ@@ %tcagﬁ”éd BQV‘@H?téfﬁﬁ@l%t@rfe ditRe WRdrBF bL%JcRCI‘ﬂOt hr ough
t he nozzles. 16. The c | ng net hod o alm 15 er eint mai n cl eani ng
proces snn{:wasberupctortbe|tl3msf|lsedeposgldmprddeewtemperamret h@/rerethei teqpgastub® SCCM

fo be df t@e%@pkﬁ%hé qﬁ%eiaw‘ﬁertgnﬂew PBRP i ag Er eSS B PRI G5 1o
QE ”OZtF\la ol ?r R siHilgP & thelthin f ﬂ?ﬁd@b@%ﬂbﬁ%r&@éﬁ% of claim
1 P I ng settlng t?’u of t

furth r conpr e Inside pressure reactor to be 0.5
to 10 tpmerforni®l. The cl eaning method of claim 16, further conprising setting

t he inside 2 ~ FED 2 el3 surface t erature_of the reactor except for
the vat er bl DK PlecBRITR 8 asess 1 bedorned %?Ha'xmgeaﬂpwgcqmml@?cﬁﬁ 935 m 15,

f“”““ar?&ﬁﬁ%lr%d&%ﬁ&%%&iﬂq‘ﬁm% tﬁéQvé?é@ﬁ[&'cRgl A i $p "F\S?eé"’ﬂ?f € no

waf ers are recelve e reactor, including pulse- |nt uci ng 't he
cl eani nendyaexingtan NHe gas aridoa flow-aamlmdedlAﬁg%maMepnwmg fowesddine édgeso a

pressure fluctuatjon., 20, Th Ieani n hod of claim 19, wherein the sub
cl2ani rig ¢ b?d@@%g‘oﬁgﬂﬁé thg &‘se the flow rate of the cleaning
gas to be aty Ebrtahg{behlroaﬁéé bneNﬂ gaé bw&ars%sv&fau EB@orﬂdketSéfogé‘s

m xed vvlththe cleanl as to the spray to be at SCCM or hi gher

and seta Tifgl, ghe i$ imwdtwed info ﬂwbereaq@lrtsugae at'BCtlmmtstitcmgly erdseveat If300 SCOM

Che | nol ik G7% STRL MyEaRE0 508 eciof 10B: & nyanignenivy Sehesdis ¢l cani g

met hod nﬂferﬁb%éﬁ%@neﬁtﬁﬁf@ﬁé réAUIBF foSthle Fét@g./etrgﬂny B3 PaPtitléSCThus,
tenperature of the reactor except for t waf er block to be 200 C or |ess.

225 Theare NEhrgasy srintroducest atlbashses&ratraeqolmds lmﬁcmwra JiGilg gasris otraduged,
re-coatin ocess | ate where o re recgeived, within the

P eer oan difeP s Sxishar Nt 4a5, 5V 5% fr e ERi0E Sufthse bR seaa ol Bator to
the i nside syl ag iptrobli€ed $84dtoto tedtNH ?%sdﬁ%?lef&e”@&:ﬁ% iQfmifirAizBY23,
wherein the pre coatl ng process conpri sé spraying a first m xture gas of a

first rEaattisowhgas condpolred gascontpirsingrios uked wsftbe fio$tdelact|¢m gag,hamdhe spray

hol es, an pra |n second m xture gas of a cond.re as and the
nert AN s L sB A e SRErA BRCIAT 8RS WEJNEn PR Fipaesd Bhatlhe

gan ”Qe\ié‘?é o%fdscﬂé?b:‘@ ey flr‘éf‘t%raghign 1‘9'&% i frRr SR eldNFtIHRGS %Euﬁr?ﬁaé' MeS

|ntrodu0| ng a first mxture gas o I'rst reaction gas an nert gas;
27  2lorfdektd@nifidize generation of particles.
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.introducing the inert gas without the first reaction gas for a

predeterm ned period of tinme; introducing a second m xture gas 0241 fc@n@ﬂ[]a
reaction gas and the inert gas into the reactor; and introducingthe inert
gas without the second reaction gas for a predeterm ned period of tinme. 26.

Th | i th f 23, wh t
!t oduet ng APEIeRernihe sk SgRtamxg Fra oo ey B TaBES ARG TR gac
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nmet hod of cl aj m
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react i oargms.andBexcliidingltea il gastfbod pmédetleanmeb‘:')pervdstbcéimmet vbilelteaNHhg gas
is CIF3. 28 . Al 2, Al HY. AY. AT Y. A@Y. ANf E. ASI . AE. Af Y. A2. A(f | .AAf2. AE. A
2. AE. AFgaARD A@f@wﬂ @ASEIAOMimIoNsh infiestuged. iavspeates, Unrisgvay khe @res N O ~

]~yt ]O] e] %g%ﬁ@% @gc] g%]éﬁ%g]ial?a] i:a]&;ia] ca] ((:3?] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca
calca calc cal
2}, E@" =} xsniTeie\g r@}@oﬂtm Igroadsisoadr c]mwémt@]@&i;ﬁalm(cﬁbcahm] gratesd ca] ca] caj

ca] cal ca] ca] ca] ca] cal calJca ca] ca] ca] ca] ca] ca! Egf;

. vits2) } exaepitvatit tnpedpiega i) 8 slaleafherpdw wa]&sapcapwr&@amtﬁmﬁ]a:@qe@éqrc a] ca

Loal o2l Spbe ot cal el 5alonl B sLeal SRk iald o Wnin i depostionraress i caj
ca] ca] cadrpmd éﬁdlérﬁcﬁﬂlﬁcﬁ'] eandiabhg] TRRER] a8l altaml finl sepeienbredese] wabaal L(((8
))) O* A***Q+++#, Z, -/ d13L5666794=5>???0A} xsni d_Z] c] ] ca] c*a] ca] ca] ca] ca] ca

] ca] c( ammmpdaqasaqwﬁ@mmceaqmref@e@] elgreentcuicba !I J& @aY\Cig) ureiccad 8a] cal

et caftd ’83? T B AT S0 3 LN 8 APR P e b g Ba e TP Rt G (]
calLcal cakand aatsral BERRL WIRAIM dasstifidrhld b#naheaR tuutoBac ssandsd cl] cal ¢

a) ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] c(alcalc
a] ca] caltemperdtofeadidujesatmifnertest ta theseaator 1OV akaama@yat 40 to 200 °C.

1) 30 g sl s el sbsotssbsalonki oo o0

USKveL CAgich M stpivtdredis Shboal vl IeR]c s gl sl ead a/d ﬁ@r}nbe} éﬁbéﬂic%ﬂ gétbedral cal

ca] ca] caJ ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca! H\N\

" 1 g* uni »éthiinl azpatior bepteparidaftera chaviiapiocepaale E]Ga? cr@]fc@r@a]qt@]@@tpc a] ca]

cata) cdf Gayaap ids ERERY 6 peR1da; Gafeil ale LTt bl HetodlgR SERET o e«

a] ca] calybfs: poEreROtharatier Bkdandbk ¢hé fahil Glbaricdésdetected after the

Ul c”*a] c(a] cal ca] ca] ca]calc, a] ca]calc |]kca ] ca] ca] c(a] ca] ca] ca] &] caTLca] cal ca]
i

ca] ca] capainlciganiag ’PBSIHSSU]ENQ meigsra]lc}ec]: @l]acquc(a eaptas| tbg ruimeer Flesa) cal c

0| G eIl Sl e B EO R e & o b RS Bt BE LR S BR W8 e e e

ca] ca] cyjhadtealfrl aahihs aré abrahGalshpHepbsieedBhis00diens, TS Yadtikreal cal c( a]

ca] cal ca] ca] ca]ca] ca] ca]cal] c(aU] c(a]ca] ca] cal ca] C’?i]tca] cal c&a] ca cal ca] ca] ca
a

] c&d ca) ome}rea‘]atac}tedlajtg]r g @0-trjiRyitar cleenivg dreeg s jadd QFH&]QS&‘]V@EQ dat]e@ ¢a]calc

P09 (ARl O S RSoRe eGP O Aot (16 B RE T2 Rk Ay, T

10%& ()eleartth %‘Fb&éss sfri%%@’/ﬁot(t}\aw%e%%@e(af th%@&(&o(hom&/«&ohbamuﬂag%ﬂ bt
: % i K- | T0%& () - +109& () - & S&LO0Y&' () - ##10%&' () - ! #109%&' () -
10%&' () -thanelgatingro@ s bWrSdmtsfmtlsﬁt)n@#‘tlslnm/&lff(U)SmePb@@/&U(lmg ciaring’ () -

4- &10%& rQ‘nay n2 gy aolo Gr%g (tg sllpg‘uggq%o (a?n haust Mwe and drop over the wafer w.

30 Thereafter, if the pre-coating process is performed, the number of particles detected

can be significantly reduced.
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m' 109& () - #109& ()-2}, Ei K-1 ("1 109%& ()- f&

L0%& () - 398109 () - #g#109%& () -! @H10% () - @

@*10%& K-<1 ' 7T109& 109 - [T #10% 109%&
g% ()y"ig ﬂ?&)&e( 457 IREd sIRer 7 ProRe S T EObEOT) 2 COOVR TRl L)
109 () g %& é(%@& (gb'é'?k'%ﬁéggﬁh G)state where a reactar s opened and can

W&O%F&(\é &LnPa0%&" () - z#10%& () - Egf B

109& ()nﬁhlmlz’l@%&lrne) {d3%Uspd durlng the wet cleaning process. In this embodlment

10%& ()-L"10%& ()-109%& () - gO%& - gf 1 K- 5- 9R109& () - +10%&: Q & 910%& () - (10
- &hEoiRaNNGIYPGERS CH0 REDSRE %ﬁ?&@i‘(ﬁ@stf WP?% insgscycle of about

0%& () v& 010%& /1 109%& h} A710& "10% o&
10% o0& ??6%'( r§18ﬁeol 10‘(3/3 o0& () - lg))% o0& () - #1g )10% o\é %) ZthsZ)fH*?logfz 0& ()

-Z10% 0&' () - AYge&b&%@nb@d.@enl@Vm@ {(Hin B0 Yepssitipn eSLASMOR Havid®% o0& () -) |
qA I K-3940% o0& ()-#10% 0& ()-!10% o0& ()- @
"'10% o&CIERNiAGL apR Y aaersing to)the preseridnygntion wik nave be:Hascoped wthos: () -/

ﬁgﬁﬁooéf%gﬁcggﬁméf% Qaég{%‘%%@r??&i%‘%?% (§épo§e]hq ¥18&1 Qenote the

10% & ( yamb®iedRnesl0' 0S<10% o0& ()-9' 10% o0& ()-17-&10% 0& () - VE$SSPWARTE K- K
S'10% & ()-y 10% & ()- 10% & ()- 9L‘V<10%&W$1

@H0% & () - m)@@rxme)t et first@mbodimest inwhiah( @ fiN ovaleN thin im gende() - - #10%
& ()-10% &

5000 | SEPoSitEs G Water 14 thin fim such. %@ YNNI IEAFaD S EOTIe BAGRSEODE. 41 10

N & () - bmbbefithént ) n@rder to achieve the second embodiment, the first reactlon gas
mM0% & ()-&10% & () - A***Q+++#, 7, i K-4"10% & ()-f210% & ()-0 10% & () -

/t!10% &UPPlypTHONRE0(i the mt}ma&‘\t(gdumpm%r& gecedzyith afirst reacmn 0a%h & (
0% B S NI Bk B
" 2810%Q&ive)v31 &RAMIRE drlblodd’d e fi6Ridelfitst reaction gas, and a first reaction
gas MFC 512 for controlling the flow of a first reaction gas which has passed
through the thirty first valve V31. The first reaction gas supply portion 510 is
connected to the third valve V3
That is, in this structure, when a WN thin film is formed, WF86 is used as the
20 material of a first reaction gas, a compound gas containing N, for example, an NH;
gas, is used as a second reaction gas, and an Ar gas is used as an inert gas. The
WN thin film deposition method using the above-mentioned gases is almost the
same as a TiN deposition method, so it will not be described in detail.
A third embodiment of ALD thin film deposition equipment having a cleaning
25 apparatus according to the present invention will now be described with reference to
FIG. 11. The same reference numerals as those in FIG. 1 denote the same
elements.
In contrast to the first embodiment in which a TiN or TaN thin film can be
deposited on a wafer, a thin film such as a Ti or TiAIN film as well as a TiN or TaN
30 film can be formed in the third embodiment. In order to achieve this, the third

embodiment further includes a third reaction gas transfer line for transferring a third

20



,10' 0f <s10% 0& () -! 2940%& ()-!2940% 0' 0& ()- &z&10% 0"0& ()- &z&10%0& () -
S&10% =& () - 666677999dBH 10' o! f&10%@d& ()-!

f&10%H8 ()- !t L&LO%HE ()-! L&LOYPP& () - #S10%4& ()-F 10' o 2 1 FEB 2003
10' 09B<4==5>??WU3BH ! 0S&109%& ()-103&10%& ()-l

LA SR AT B SR G e
10Hy<519%‘§fe€6in ATBERR PEAFId-OgAH, | YA0%& () - | 980%HE () -

| y&10%-& () -1 y&I0%HHHE () - @10%&7 () - ! @&10%H&' () - uFGGTH | | | m nl ol wXVB7 !
10H 10H A fourth reaction gas supply portion 610 includes a thirty second valve V32

ﬁ%ﬁﬁ‘ﬁ@%&%u‘wééﬁ ke o 65 Sepiec 2. 369 (gectiph ges MFC 15 100 "1
S e A RS o e
and a thirty third valve V33 for allowing or blocking the flow of H2 controlled by the

fourth reaction gas MFC 612.
A third reaction gas supply portion 620 includes a bubbler 621 for gasifying a
third reaction material, a third reaction gas MFC 622 for controlling the flow of a third

10 reaction gas, a thirty fourth valve V34 installed on the line between the bubbler 621
and the third reaction gas MFC 622 for allowing or blocking the flow of the third
reaction gas, and a thirty fifth valve V35 for allowing or blocking the flow of the third
reaction gas, which has been controlled by the third reaction gas MFC 622, to the
second reaction gas supply line 240.

15 That is, in this structure, in order to form a thin film such as a Ti or TiAIN thin
film as well as a TiN or TaN thin film, a compound gas containing a transfer metal
element Ti or Ta I1s used as a first reaction gas, an Ar gas is used as an inert gas, a
compound gas containing N is used as a second gas, a TMA gas is used as a third
reaction gas, and an H, gas is used as a fourth reaction gas.

20 The third embodiment of the thin film deposition apparatus having such a
configuration is almost the same as the first embodiment, so it will not be described
in detail.

In all of the embodiments described above, Ti, TiN, TIAIN, WN and TaN thin
films are mentioned as an ALD thin film. These embodiments are representative of

25 the present invention. Thus, the present invention can also be applied when an
ALD thin film containing a transfer metal element such as WSIN, TiSiN or TaSiN is
deposited using changed reaction gases.

In a cleaning apparatus and method in ALD thin film deposition equipment
according to the present invention, a thin film or process byproducts deposited

30 within a reactor or on the surfaces of components of the reactor are effectively dry-
cleaned without opening the reactor. Thus, a thin film deposition process can be

easily performed after cleaning.
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a second reaction gas supply portion for supplying a second reaction gas to
the reactor,

a first reaction gas supply line for connecting the first reaction gas supply
portion to the reactor;

a second reaction gas supply line for connecting the second reaction gas
supply portion to the reactor;

a first inert gas supply line for supplying an inert gas from an inert gas supply
source to the first reaction gas supply line;

a second inert gas supply line for supplying the inert gas from the inert gas
supply source to the second reaction gas supply line;

an exhaust line for exhausting the gas from the rector; and

a cleaning gas supply line connected to the first reaction gas supply line for

supplying a cleaning gas for cleaning the reactor.

2. The ALD thin film deposition equipment of claim 1, wherein the
cleaning gas is CIFs.

3. The ALD thin film deposition equipment of claim 1, wherein the
cleaning gas supply line comprises:

a cleaning gas mass flow controller for controlling the flow of a supplied
cleaning gas; and

at least one valve for allowing or blocking the flow of the cleaning gas.
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reaction gas supply portion comprises:

a bubbler for gasifying a first reaction material to form the first reaction gas;

a first reaction gas mass flow controller for controlling the flow of a first
reaction gas supplied from the bubbler; and

a first valve installed on a line between the bubbler and the first reaction gas

mass flow controller for allowing or blocking the flow of the first reaction gas.

7. The ALD thin film deposition equipment of claim 6, wherein the first
reaction gas is a TiCl, gas or a compound gas containing Ta, and the second

reaction gas is NHs.

8. The ALD thin film deposition equipment of claim 1, wherein a first
reaction gas supply portion comprises:

a thirty first valve for allowing or blocking the flow of the first reaction gas;
and

a first reaction gas mass flow controller for controlling the flow of the first

reaction gas which has passed through the thirty first valve.

9. The ALD thin film deposition equipment of claim 8, wherein the first

reaction gas is WFs, and the second reaction gas is NHa.

10.  The ALD thin film deposition equipment of claim 1, further comprising:
a third reaction gas supply portion for supplying a third reaction gas to the

second reaction gas supply line; and
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11.  The ALD thin film deposition equipment of claim 10, wherein the third
reaction gas supply portion comprises:

a bubbler for gasifying a third reaction material to form the third reaction gas;

a third reaction gas mass flow controlier for controlling the flow of the third
reaction gas supplied from the bubbler;

a thirty fourth valve installed on a line between the bubbler and the third
reaction gas mass flow controller for allowing or blocking the flow of the third
reaction gas; and

a thirty fifth valve for allowing or blocking the flow of the third reaction gas,
which has been controlled by the third reaction gas mass flow controller, to the

second reaction gas supply line.

12. The ALD thin film deposition equipment of claim 10, wherein the first
reaction gas is a compound gas containing a transfer metal element selected from
the group consisting of Ti, Ta and W, the second reaction gas is NHs, the third
reaction gas is TriMethylAluminum (TMA), and the fourth reaction gas is H..

13.  The ALD thin film deposition equipment of claim 1, wherein the reactor
comprises:

a reactor block on which a wafer is mounted;

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

a diffusion plate installed on a lower surface of the shower head plate, the
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14.  The ALD thin film deposition equipment of claim 13, further comprising
a coolant passage in the shower head plate in order to decrease the temperature of

the diffusion plate to a desired temperature range.

15. A cleaning method for an ALD thin film deposition equipment
comprising a reactor including a reactor block on which a wafer is mounted, a wafer
block installed within the reactor block, on which the wafer is seated, and a diffusion
plate having a plurality of spray holes formed over the wafer block and a piurality of
nozzles slanted toward the inner sidewall of the reactor block to spray a gas toward
the edges of the wafer block, the cleaning method comprising:

performing a main cleaning process in a state where no wafers are received
within the reactor, including spraying a mixture of a cleaning gas and an inert gas
onto the wafer through the spray holes and spraying the inert gas toward edges of

the wafer block through the nozzles.

16.  The cleaning method of claim 15, wherein the main cleaning process
further comprises setting the flow rate of the cleaning gas 50 SCCM or higher, and
the inert gas mixed with the cleaning gas to the spray holes to be at 50 SCCM or
higher, and setting the flow rage of the inert gas to the nozzles to be at 300 SCCM
or higher.

17.  The cleaning method of claim 16, further comprising setting the inside

pressure of the reactor to be 0.5 to 10 torr.

18.  The cleaning method of claim 16, further comprising setting the inside
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19.  The cleaning method of claim 15, further comprising performing a sub
cleaning process in a state where no wafers are received within the reactor,
including pulse-introducing the cleaning gas into the reactor to induce instantaneous
diffusion due to a pressure fluctuation.

20. The cleaning method of claim 19, wherein the sub cleaning process
further comprises setting the flow rate of the cleaning gas to be at 50 SCCM or
higher, setting the flow rate of the inert gas mixed with the cleaning gas to the spray
holes to be at 50 SCCM or higher, and setting the flow rate of the inert gas to the
nozzles to be at 300 SCCM or higher.

21.  The cleaning method of claim 19, further comprising setting the inside

pressure of the reactor to be 0.5 to 10 torr.

22. The cleaning method of claim 19, further comprising setting the inside

surface temperature of the reactor except for the wafer block to be 200 °C or less.

23. The cleaning method of claim 15, further comprising performing a
pre-coating process in a state where no wafers are received within the reactor,
including adhering fine particles remaining within the reactor to the inside surface of

the reactor.

24.  The cleaning method of claim 23, wherein the pre-coating process
comprises spraying a first mixture gas of a first reaction gas and the inert gas onto
the wafer block through the spray holes, and spraying a second mixture gas of a
second reaction gas and the inert gas toward edges of the wafer block through the

nozzles.

25.  The cleaning method of claim 23, wherein the pre-coating process

comprises introducing a first mixture gas of a first reaction gas and the inert gas;
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26. The cleaning method of claim 23, wherein the pre-coating process
comprises introducing a first mixture gas of a first reaction gas and the inert gas and
introducing the inert gas without the first reaction gas for a predetermined period of
time in a state where a second reaction gas and the inert gas are continuously

introduced into the reactor.

27.  The cleaning method of claim 23, wherein the pre-coating process
comprises introducing NH; gas into the reactor at least several seconds before
introducing a first reaction gas into the reactor, when a compound gas containing Cl

is used as the first reaction gas, and the NHj; gas is used as a second reaction gas.

28. The cleaning method of claim 15, wherein the cleaning gas is CiF.
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