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BACKGROUND OF THE INVENTION 1. Field of the Invention The present _ MAY 2004
invention relates to a thin filmdeposition apparatus for a sem conductor,
and nore particularly, to a sem conductor thin film deposition apparatus
whi ch can deposit a thin film for exafple, an io alumnumoxide film on a
waf er using ozone and al so performthernmal treatnent using ozone. 2.
Description of the Related Art General thin filmdeposition apparatuses for
depositing a thin filmon a wafer use deionized (D) water vapor as a
reaction gas HUN FiMaDEROSHION iAPRARATUS EQRaSENICONBUCEOR | m can be
formed at a thickness of an atom c |ayer by continuously introducing DI

wat er vapor and Tri Met hyl Alumi num (TMA) gas into a reactor on which a

waf er is | oaded, and subsequently purging the introduced DI water vapor
and TMA reaction gas. However, when DI water vapor is used, an O H group
exists Within a 20 thin fi BACKGROMNPMORETHEINMENTIOINN oxi de film forned
by a thin filmg, iti,on process or by thermal treatnment, thus degrading
t he chara'teri@'gf&gé)fstb?'?‘fﬁéﬁpﬁ‘in film That is, Hexisting in the thin film
causes damage ; it i ; Fstics of
the thin film Et%é EWW@"W?%E{&% Ctjﬁ\iilﬁ‘%gﬁg%%gt’ tﬁeggﬁ@g}ﬁ% |l em an
obj ect i ve ggmichadyctoseand move piarticulady,tto a gemicodduetos dhincfidmduct or thin film
deposition,apparatus in which the yse of .0zopne as a reaction gas for

oxi dat i on %‘?@ﬁmaw@%ﬂc‘w@nﬁbaﬁwﬁéﬂé*a'atf@m, 1% SAMP: 8Ri n f 1 m

deposi jged f T, i &P.Riv j i esent

i nvent iidoan %Pm%@sﬁde @@‘m@gﬁﬁi‘%?‘sﬁﬁ% I %@?ﬁ#?#@pgﬁ%t us havi ng
at | east oneatmenttusing ozonhi ch a wafer is received, a gas supply portion

for supplying react.ion S or .inert gas to the reactor, and an exhaust
punp for hau P3YIPY8 qf?@‘%ﬁzq@ed At

General thin film deposition apparatuses for depositing a thin film on

a wafer use deionized (DI) water vapor as a reaction gas for oxidation. For
15 example, an aluminum oxide film can be formed at a thickness of an atomic -
layer by continuously introducing D! water vapor and TriMethylAluminum
(TMA) gas into a reactor on which a wafer is loaded, and subsequently
- purging the introduced DI water vapor and TMA reaction gas.
However, when DI water vapor is used, an O-H group exists within a
20 thin film, for example, an aluminum oxide film, formed by a thin film
deposition process or by thermal treatment, thus dégrading the
characteristics of the thin film. That is, H existing in the thin film causes
damage to the thin film, thereby degrading the characteristics of the thin film.

25 : SUMMARY OF THE INVENTION
' To solve the above problem, an objective of the present invention is to

provide a semiconductor thin film deposition apparatus in which the use of
ozone as a reaction gas for oxidation prevents defects from being generated
within a thin film deposited on a wafer.

30 To achieve the abdve objective, the present invention provides a
semiconductor thin film deposition apparatus having at least one reactor in
which a wafer is received, a gas supply portion for supplying a reaction gas



reactor, characterized in that the inprovenent conprises an ozone supply
portion for generating ozone as a gas that reacts with the reaction g AY 2004
and for supplying the ozone to the reactor. 5 BRIEF DESCRIPTION OF T

DRAW NGS The above objective and advantages of the present invention wll
becone nore apparent by describing in detail a preferred enbodi nent

thereof with reference to the attached drawings in which: 10 FIG 1 is a

schemati c dj f iyrept of the sem.conductor thin fil,m

Schorat !¢ hAREATAl oIR8 BAREE 45 b SphlIS iR R stho ey o
THE PREFERRSACEIYRCRANGHSTiZEE (RehaY thelthpr6vdthéht domriseThf p8HE kRppiyhi n 11 M
deposi tion apparatus according to the present invention Includes at |east
one react orPaitionifer genarating oraneas(agas datwehcisswitte thes reattionyasxamdist  punp
200 for ex i.Ng: fromthe reactor 100, an ozone supply portion 300
for gener a?ﬁﬁghé@gwgﬂﬁﬁﬁzon?gog%fﬁ’QéW'to the reactor 100, and a gas supply
portion 400 for generating a 20 reaction gas or inert gas that is supplied
to the reactor 100. This thin film deposition apparatus uses ozone for
being reacted with the reddRIENDESCRIETIANIOE THERADRAWINGSM on a wafer. The

sem conductor thin f{)l m dﬁ%oﬁi tion apparatus may further include a heater
(not shown) as a 1haPYE opiestyeran gRwgesof fae peesgnidnyantiopaill 25

treat ment OfeddME r ' [ i ; : control
the tenperature Er]ftfr?h r e%@?%* a?%%'ﬁgﬁgtggfﬁﬂlg8’(56%2&?25'%5@&%%&ozone
suppl y por ttherecd®Gth reféredes tathe attacherbdeaveings irBdbicta nai n val ve 320

connected to thg._.v{ﬁz neZ%e eratQr 310 for_allow ng ozone to flow or for

bl ocki nlf t he f1du ol §bReNemalic dingsam ofipiecembrnimenioofithe 30 transferring
ozone, Whi Csibn'i'i@én@@%qéﬁ iﬁfﬁrrﬂ‘tﬂ%b r{@e vV ; e tor 100,
and an ozone contro uﬁ?t §40 cgjrskﬁg 0 'Shnr\éﬁlas %%%a{nﬁtgbn{iﬂ%n?reégﬁtcozone to
flow to thdneenfiom.t ransfer unit 330 when an excessive anount of 3 ozone is
generated by the ozone generator 310.

DESCRIPTION OF THE PREFERRED EMBODIMENT

15 Referring to FIG. 1, a semiconductor thin film deposition apparatus

according to the present invention includes at least one reactor 100 in which
a wafer (not sh'own) is received, an exhaust pump 200 for exhausting gas
from the reactor 100, an ozone supply portion 300 for generating ozone that
is supplied to the reactor 100, and a gas supply p;ortion 400 for generating a
20 reaction gas or inert gas that is supplied to the reactor 100. This thin film
deposition apparatus uses ozone for being reacted with the reaction gas to
deposit a thin film on a wafer.
The semiconductor thin film deposition apparatus may further include
a heater (not shown) as a thermal treatment means for performing thermal
25 treatment on a wafer received in the reactor 100. The heater can control the

temperature of the reactor in a range of 300 to 700 ° C

The ozone supply portion 300 includes an ozone generator 310, a
main valve 320 connected to the ozone generator 310 for allowing ozone to
flow or for blocking the flow of ozone, an ozone transfer unit 330 for

30 transferring ozone, which has passed through the main valve 320, to the
reactor 100, and an ozone control unit 340 for allowing a certain amount of

ozone to flow to the ozone transfer unit 330 when an excessive amount of



The ozone transfer unit 330, for guiding ozone generated by the ozone
generator 310 to the reactor 100, is designed so that ozone used in ME{ ot
filmdeposition process for a wafer received within the reactor 100 |Ls
transferred separately from ozone used in thermal treatnment on the wafer.
That is, the ozone transfer unit 330 is,connected to the nmain valve 320 in
paral lel, and includes a process ozone Transfer nmenber for transferring

ozone used for a thin filmdeposition process a thermal treatnment ozone
transfer nePA¥EE '?&en?FaJﬁgfbé’rthPr%zoﬂﬁcQ@%f@ﬂ 348+ thermal treatment. A io

Chr ough the pr ocasOa i trarster B30, K gtidihé BRaf SeReRRg: N i cablia, "o

transfer megdrmrator 3101oe the asactor 100 Rrd $o tHaTDZz4B6 - uskd ifilf3hid, two
ozone tranéﬁer units are shown. However he other transfer unit will not

be descri bddMyERRARION progess forea svafer memﬂduﬂmaihewea@tboamdescn bed 15

oroCusda Utiertied sdbdaci SR B2Bhe TER T HRRTA e tBlet AT EEES “osone
transfer neTtatis,ithe Brdae Yianaferaudii 330 isédiRefed vah¥andindvalfe BPOGESS Nass

flow controller (IVFCl) and a second process valve 334, which are
sequent i al IRAralginaead decludes AHyocass eapne rtr@asfmnnembenéontrmsfmmgrenber is

d f t t | t t t
Tow ooner (o' ded b & ol 58bAEAAn Hocsss: AtheRoalitaPar 02088 wni on
are Sequenttraislfe'r mefbee foreflansfBRINZEOASHd Qbd for IR Bial TRIISIenB 3@ | s made up

of a first seleption 25 val ve 339a and a second sel ection val ve 339b. The
first siél edelentiondransfenaember 33fhaelecticely dransfars @zbaevwlmnh thes second

process va n t ond_t hermal . treat 38,, and the
react or \ggsggé{ gwsthgrpr%g%%%nggeﬁérapﬁmrg?m BHE ecf"?*ﬂgr r 100.
The second o&ehthan@fbr\méNQeBQBtlhe'réaét@ﬂﬂ‘@@b?@xﬁéh& puni}s 206! W@F‘IG“PG second
process valve 334 and the 30 second thermal treatnent val ve 338, and the

exhaust purtyoRFenedransien uits arershsva k Howewer, ithevotiferdeansert unit wéll mothaust
B;ggeéoghr g)]:? {j}&fcgi%%@ d Cgcr@% gb §Shgr\§%|m\éest:r)’§c Brel Ss WS MBI Y208 ch has
15 ozone transfer unit 330. If several ozone transfer units described above are
used, an-equal number of reactors can be operated.
| The process ozone transfer member is made up of a first process
valve 332, a process mass flow controller (MFC1), and a second process
valve 334, which are sequentially connected.
20 The thermal treatment ozone transfer member is made up of a first
thermal treatment valve 336, a thermal treatment mass flow controller
(MFC2), and a second thermal treatment valve 338, which are sequentially
connected.
The selection transfer member 339 is made up of a first selection
25  valve 339a and a second selection valve 339b. The first selection valve
339a is connected to a line between the second process valve 334 and the
second thermal treatment valve 338, and the reactor 100, and allows or
blocks the flow of ozone to the reactor 100. The second selection valve 339b
is connected to a line between the second process valve 334 and the
30 second thermal treatment valve 338, and the exhaust pump 200, and allows
or blocks the flow of ozone to the exhaust pump 200. If the second selection

valve 339b is opened, ozone which has passed through the second process



val ve' 334 and the second thermal treatnent valve 338 is applied to the
exhaust punp 200. The first and second sel ection val ves 339a and 339b
perform opposite operations at the same tine. That is, when the fi rsté MAY 2004
sel ection valve 339a is turned off, the second selection valve 339b is
turned 5 on, and vice versa. The procegs MFCL and the thermal treatnent
MFC2 control the flow of ozone. The process MFCL controls the flow of
ozone used .inh a ‘pi n fhl m dﬁg?si}‘{?jn process in _a range of 100 to 500 sccm
(standard @Y § anfd dhe sgepnd thermal traatmenialve $s8risiapplied ta thew of ozone
used for t j r ' control
'he ampunt o eas e B, of g % L S2EA SEiEBor balyBs B¥saitRaddh "ot
anount act yerfoymusppbsite apearationd at thedsgmeitimen That &% edferothet firer nal

treatnment. ln practice g%small ampunt of ozone is used in a deposition
process or sﬁ‘f’éﬁ'f’?ﬁlvaﬁ\f"e% it tushed offs the-peganst selegfiomyalie 38§bgetwingdor 310
gener al lky xcessive anount. Thus, a high ozone pressure is
appl i ed5t Oggﬂlﬁlhﬁtg?czeo\ﬁér’]fggt ed between the ozone generator 310 and the main

val ve 320. Wen The mrocess MRC Dandehe tiesidl ereafmeRPMFED coistrdl ke ibwe, even
t he MFC1 ag)g MFC2 cannot properly control the flow of ozone. In this case,

the ozone QBREPBE- JRPtPragess MFErkeonteels the flawofozone usedting thimfilm 340

i ncludes a t] Sur I nd._an,qgzone renover 342 which
are i not at LRoemoRRLopSErEd Finddof Raditdsg8 el (8585 ST SThire

gener at or érmaltreatmbatRIFG2 posssls tke VIBWES obhe uisePfdr M@&ma1al | y opened
when the ozone pressure is equal to or greater than a predeterm ned val ue,

and t hd%oz &satmenbyito 2000Pse60%s ozone whi ch 25 has passed t hrough t he
automati c pressur; 4 I |l e, the ozane.r er 342 can be a
catal yzer that ?:{cgg\?\é?% és%goré?'&tﬁﬂéggﬁgr%%%8?%%39"8%@%59&8Qﬁ%rt'eher gas
through a gehefatae8i@ieahdhé exasCamelntastually@8ed i aupirsfihh8epssitidd ant gas.
The ozone control unit 340 further includes "~ a valve 345 and a check val ve

344 whi ch Bf¥esgQrdheenablieatmenti de psectiocen Soall hoaunt of vabne isasedind t he
Check varoua AR UERAE o i S RRE Bk o R B 5 211
flow onby generaort 30 generallyeyenetates an excessive amount. Thus, a high
ozone pressure is applied to a line connected between the ozone generator
310 and the main valve 320. When an excessive ozone pressure is applied
to the line, even the MFC1 and MFC2 cannot properly control the flow of
ozone. In this case, the ozone control unit 340 is operated.
20 The ozone control unit 340 includes an automatic pressure valve 341
and an ozone remover 342 which are installed on the line between the main
valve 320 and the ozone generator 310. The automatic pressure valve 341
is automatically opened when the ozone pressure is equal to or greater than
a predetermined value, and the ozone remover 342 removes ozone which
25  has passed through the automatic pressure valve 341. For example, the
ozone remover 342 can be a catalyzer that converts harmful ozone to
harmless oxygen or another gas through a catalyzed chemical reaction and
then exhausts the resultant gas. The ozone control unit 340 further includes
a valve 345 and a check valve 344 which are installed on the line between
30  the main valve 320 and the ozone remover 342. The valve 345 allows/blocks
the flow of ozone, and the check valve 344 allows ozone having a

predetermined pressure or greater to flow only toward the ozone remover



- 4 NAY 2004 5 342. VWen an excessive ozone pressure is applied to the line
due to an increase in the anmount of ozone generated by the ozone gg@q@@@@n
310, the pressure is fed back to operate the ozone control unit 340. Tha
is, when the 5 ozone pressure is equal to or greater than a predeterm ned
value, the pressure valve 341 is openeg, so that a superfluous anmount of
ozone flows toward the ozone renover 342. Also, in the ozone renover 342,

t he introqg d ozone is converted into harm ess gas by a catal yst, and
then the h ess gas is exhausted. 10 The ozone control unit 340 can

maintain the praffehaéx @A oddbREsURY § dfificB8hs lih@dftleto 4 t 330 o

be uniform and thus can gui ozone at € 0zone

suppl y por tihoieaseintre geoentvbdzdne gbaerited by gieneran®yendidiof $t0\thént o t he
fromthe main valve 320 is to the first

: t 100 al . 1 1 ti
orocess valRESSHs is fed back iy Geaial® (e-070ne CONEOIAEoHD. T Datbiss Whenhe 334, ¢ o

the first t P ' th i
valve 330 CrOREPESsURl¥ ol o brddthe) 4 BB EARLH Wl R (o7 ™
treat ment NF&SsureoaiVee34¢ioodender smithdtreesuparfiitoyahiRudBdf okzené Mewki r st

sel ection valve, 339a. That is, ozone can be selectively allowed to flow
into 20 t hdowautihs-ozane nenaver 842 A9, indhaiozgne reropvest 342,1bef i rst process

val ve 332 f 1 ; r r.eat alve, 336, .The fir a second
sel ection \?gﬁr(\)/aeds&dB a a'tﬁ'ga% gggbepe'&@oﬁ%ﬂﬂﬁ%soé% 83&)%% y%r@mz{hepﬁgesarre
time, so tHhmrmidesngas feekhawdtedel ection valve 339a is turned off, the
second selection_valve 339b is turned on. Hence, ozone is exhausted

direct!y to the hgrgane egntiglanidisan meintpiminewessieeofgezonsuppl y portion
FO0 o Bt 82646 DA0ARR HCBIY ALY JELORUELY 0B 55 o
suppl yi ng @zepeabd stabletstate. gas, and an inert gas supply unit 430 for
supplying an i n?rr‘ Eheggzso#es segppe}i p%rticoar{, roiz?)gle%ae%e?arteg b@%g ioggne?é%nge?as’tbr
310 flows into the reactor 100 along a route starting from the main valve 320
15 to the first process valve 332, to the process MFC1, to the second process
valve 334, to the first selection valve 339a, or along a route starting from the
main valve 320 to the first thermal treatment valve 336, to the thermal
treatment MFC2, to the second thermal treatment valve 338, to the first
selection valve 339a. That is, ozone can be selec;tively allowed to flow into
20  the reactor 100 by selectively turning on or off the first process valve 332 or
the first thermal treatment valve 336. The first and second selection valves
339a and 339b perform opposite operations at the same time, so that when
the first selection valve 339a is turned off, the second selection valve 339b is
turned on. Hence, ozone is exhausted directly to the outside by the exhaust
25 pump 200. _ |
The gas supply portion 400 includes a first reaction gas supply unit
410 for supplying a first reaction gas to the reactor 100, a second reaction
gas supply unit 420 for supplying a second reaction gas, and an inert gas
supply unit 430 for supplying an inert gas used as a carrier gas or a purging
30 gas.
The first and second reaction gas supply units 410 and 420, and the

inert gas supply unit 430 are connected to each other by a pipe line, and



The first and second reaction gas supply units 410 and 420, and the inert
gas supply unit 430 are connected to each other by a pipe |ine, and 6A MAY 2004
e

several valves 411, 412, 413, 414, 415, 421, 422, 423, 424 and 425 ar
installed on the line. These valves are connected to a controller (not
shown) to allow block the flow of gas.gThe first reaction gas supply unit
410 includes a first reaction 5 material container 416 filled with a first

e TP oREla VBMES A, o 1 BN A G A debed s B dand it et or poe P
transferri ngstaled bhthé lIhE2tHIB Bhed Sre &?ﬁersctfétﬂooé bRl {niof gg?% w

control valve 412a installed between the reaction nater ont ai ner
416 and a Yeprllewhiock thedflew ségasd fl ow control io valve 414a installed
bet ween the MFC lve 414. The fjirst and second flow control

d
val ves 412a and %gtr gﬁ\é% Q%WPEWH{WM1Q Helydes,a drst rgaetiomand uni forny
rai se/ mai NhtBribNGontamer 4469RRH ittPh fﬁs%@qﬁ.gig ?éé&ﬁ):)‘\fﬁlgggrﬁfif pehe reactor

100. In this enbodli ment, argon i s use e 1 ne gas. However,

vari ous i n¥aporzekand wsedas a6 readstidm?a!%,@rﬁa%stmﬂg@ﬁtrolﬂi?_(mmrfog The I
udes a second reaction nmateria

second reaction gas, supply unit 420 inc :
cont ai ner %98 ?'i"ﬁg Zlae ﬁpwfa? caitier @asifquiransfering the first egactibnigasie

i zed g ' : f trplli th
{low of oo raearor 7902 SRf AR (ool (gNeRE2e AelbrostledR ARt o Phe

react or 20resmionaméteria cohtainer e and walalee 422aandatsicond floRl werolt he
second react mat eri al container 426 and the val ve 422, and a second

f1 ow coht rx?fvg%\ﬁ@ ingtalled betwegn the MEG\are thewwalnegd 14ndThentrstande 424. The

first and ggcsnf I \ 4243 consecutiyely.control
the flow o? gas,ﬂ%\rr\llﬁ“ tﬁ'ﬁ’?? %@%éﬁ%i@/ﬁﬁ?@ﬁ%@ﬁé&ﬁ? roEH@s@?Wé’fof a gas
i nt r oducedgasyt and ieifafmlyaaisetmaib®fin the \ia}oplpﬁéﬁu?@d? d §ad idthRiuckdst and
second fl ow cgntrol val ﬁes 412a, 414a, 422a and 424a adopted in the first

and second RN IRRator 489+« dn By embodimept, argons used as\the ingrt carfier ol

lves. |tqi - i £| Qw copt r ol
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15 argon.

The second reaction gas supply unit 420 includes a second reaction
material container 426 filled with a second liquid reaction material to be
vaporized and used as a second reaction gas, an MFC for controlling the
flow of a carrier gas for transferring the second re:;\ction gas to the reactor

20 100, a first flow control valve 422a installed between the second reaction
material container 426 and the valve 422, and a second flow control valve
424a installed between the MFC and the valve 424. The first and second
flow control valves 422a and 424a consecutively control the flow of gas, and
uniformly raise/maintain the vapor pressure of a gas introduced into the

25 reactof 100.

It is preferable that the first and second flow control valves 412a,
414a, 422a and 424a adopted in the first and second gas supply units 410
and 420 are meter valves or control valves. It is also preferable that the first
and second flow control valves 412a, 414a, 422a and 424a are installed in

30 front of the valves 412, 414, 422 and 424, and that the distance between a
flow control valve and an adjacent valve is minimized in order to control the

flow of gas at a stable constant pressure. The flow control valves 412a,




30 front of the valves 412, 414, 422 and 424, and that the di stance between
a flow control valve and an adjacent valve is minimzed in order tQLPﬂYZML
control the flow of gas at a stable constant pressure. The fIOM/contrA

val ves 412a, - 4 NMAY 2004 7 414a, 422a and 424a control the flow of gas by
adj usting the cross-sectional area threugh which gas passes. In the gas
supply portion 400, if the valves 411, 412 and 413 are opened, a transfer

gas introd Vi Wy supply.line 41 and the valve 411 s flows into
the reactor 1 4\??58%'{4 32%%(’108@9?/ eﬁlqw gésgwr%ﬁwtmg@mqr@&?-ae@tl@mﬁ val ves
412 and 413ZreaGhroudr@hidth §adpadSes together with the first reaction gas of
the first reaction naterial container 416. Then, if the valves 414 and 415

‘are opened, a cdnithegagatppht partion dd0, ifithe vakebididl 492pmd/413 age 41 i s
exhausted t e thro a route from jo the second fl ow control

VAl ve. 414 Ohebeh 8 UAGcoR FBHuCad 5 & orstuprhling 41 pndl the vale 411
e Py mewsifito fiecrddolor1 o8Nl SGEAN oM TN Etiraf Yoo 4438 40 9142

consecutively control the flow of gas, unito rais ﬂf%e vapor
pressure ofvawesaklZ aodidl§, tona seadtor limad5otogefier wittdtheefirftdattioh Rpsriressur e
of a gas agﬁl [ e% to the rq«i%ct or 100 with the pressure 15 of a gas applied
to the exhdlefl JRACcHeb malgral coptainged16.9as flows into the reactor 100

and exnausts a ront Nahe S {Rahd 4185t Bobfiel F ceidrdas ohBeea ' " *°

and exhausts a reaction gas remalr ns

Ther eaf t er Via tie first supplydinet4 is extmusted foctheanside tRARIGhOR ro@bSfdral 20
cont ai r’igr 3\%6 is aAhowed to flowinto the reactor 100 via a route fromthe
first Pl oW ARBEMRY HBWiGamtrol walye 444aato the vaes4il4/a8d 413, tman43Bausto t he

reactor |img ' I Hier { pLroduced vi second supply
line 42 and ?ﬁgt‘%gj?év)ggﬂ%“i‘%t%i‘hﬁﬁ?ﬁ?f ILﬂth%eﬁrva Q/degééfgwuﬁﬂ Cﬁ’?g'og?'@vﬁ)ened, t he
carri er _gad128 anddibda consdautisly curtrol %> 0w of s aHimilyom the second f1 ow

anmount contr.ol, 25 f/?zl ge 424a, to the valves 424 and 425, to the exhaust
line 46, tSAIPHEURIALY he vapeppresaurerpia gas Jlowing infe dbadeacton 166nandl val ves

422a and ﬁtag?ﬁ"{éﬁgﬁfg’ffﬁﬁ% ¥f & Y35 fplibl% the ¥eRitoP 380 Wi Y Beksure
15 of a gas applied to the exhaust pump 200.
Next, an inert gas flows into the reactor 100 along a route from the
valve 431 to the valve 432 to the reactor line 45, and exhausts a reaction gas
that remains within the reactor 100.
Thereatfter, the second reaction gas of the éecond reaction material
20 container 426 is allowed to flow into the reactor 100 via a route from the first
flow amount control valve 422a, to the valves 422 and 423, to the reactor line
45, along with the carrier gas introduced via a second supply line 42 and the
valve 421. Then, if the valves 424 and 425 are opened, the carrier gas is
exhausted to the outside via the route from the second flow amount control
25  valve 424a, to the valves 424 and 425, to the exhaust line 46, to the exhaust
pump 200. The first and second flow control valves 422a and 424a
consecutively control the flow of gas, uniformly raise/maintain the vapor
pressure of a gas flowing into the reactor 100, and equalize the pressure of
a gas applied to the reactor 100 with the pressure of a gas applied to the
30 exhaust pump 200.
An inert gas flows into the reactor 100 along a route from the valve
431 to the valve 432 to the reactor line 45, and exhausts a reaction gas that



pressure of a gas flowing into the reactor 100, and equalize the pressure
of a gas applied to the reactor 100 with the pressure of a gas appl_i@ﬁmt N0k
t he 30 exhaust punp 200. An inert gas flows into the reactor 100 along a
route fromthe valve 431 to the valve 432 .to the reactor |ine 45, and
exhausts a reaction gas that - 4 MAY 20Q4 8 remains within the reactor 100.
In this enbodi nent as shown in FIG 1, two ozone transfer units are shown,

and three reaction.gas, supply units are shown. However, only the ozone
transfer urfFF‘aé'?OWétg‘H‘ t%%ﬁe&ﬂ@@ gas supply units 410 and 420 have 5 been

descri bed 10 i hlgierMSBHRANY A shdTi B EIS1 (P SBnchrahtiy AREL 14 01 of

the sem conductor t eposition apparatus TS desc or form ng

an al uni nurshoxindanidatheee asactom gasasmpely ehita ardishoivinl. Howbeerahlyt theat ment
usi ng ozone is perf?r med, %g a Jor e-process for easily de803| ting a thin
filmon a P8P Iranstenenit SePANd Mo feachioras sunply URiteAnBlandribhavar e of

t he reagt orbeJeQ\O?]ésscergarfoaéiﬁgﬂ-ﬁ)pggglrgﬁgﬂgn of 300 to 700 C, and ozone is

supplied into the reactor Mg to this thermal treatnment, ozone

generated by thdRefemiry tlﬁﬁEB.aLQheS%)@rét&)n ontheasdimiedndnéter tHie filngact or 100
via a route fromthe main valve 320, to the first thermal treatnment valve

336, to t h&lopesition apparatus ik dasarbed:for forming ancaluminumeoxide layarasrent

val ve 338, a"ﬁ{‘él,: hee figste sel ' Qa. 1t i.s preferagble that
the thermal 'tr eéarﬁgrfgn(?f i;lstﬁ'%eqlfi‘Orﬁi%%a ")é%ﬁ%ﬂia‘%l{‘%r"&% IS fﬁ‘?r'ggaﬁ&s%i ble to
accel er at e pileqoopess for @asily depesiEing Al thi filhontdaf&, fnreattABRball S _
perfornmed, ozone and a reaction gas flowinto a reactor at the sane tine

or a tilfe itfeadneat, thpdrternaliempesature obthejastart10dhisdnareasadito s r@agei | m on
the.r eact o 208 W PEE" R0 SePbfs Rt ievs368s. 1o AHSTIEE pr ocess
Uhe sel cct o oy Santerl done BaeIBISPBPBts oRbRE BRRCIRESITRY, |2 1 ot
reacti on minteedudeddota thienreacti 6100 viam ronteofrometheanainorale®d 3200tothe a rout e
fromthe f lﬁ?svf' tﬁgrnntlélc}lree\{tﬁ%evn vg%lzea336t, ?o ihheeth\é?rln\é?’?regtln%er?tnl\%Fé%?fo the
15 second thermal treatment valve 338, and to the first selection valve 339a. It
is preferable that the thermal treatment is performed at a temperatdre as
high as possible to accelerate decomposition of ozone.
After the thermal treatment is performed, ozone and a reaction gas
flow into a reactor at the same time or a time interval apart, in order to
20 deposit an aluminum oxide film on a wafer. That is, ozone generated by the
ozone generator 310 flows into the reactor 100 via a route from the main
valve 320, to the first process valve 332, to the process MFC1, to the second
process valve 334, and to the selection valve 339a. Meanwhile, the first
reaction gas of the first reaction material container 416 flows into the reactor
25 100 via a route from the flow control valve 412a, to the valves 412 and 413,
and to the reactor line 45 along with a carrier gas introduced via the first
supply line 41 and the valve 411, as the valves 411, 412 and 413 are
opened. The ozone and the first reaction gas flowing into the reactor 100
react with each other, so that an aluminum oxide film is deposited on the
30 wafer.
Next, in order to purge the reactor 100, an inert gas flows into the

reactor 100 via a route from the valve 431, to the valve 432 and to the reactor



and to the reactor line 45 along with a carrier gas introduced via the

first supply line 41 and the valve 411, as the valves 411, 412 and 4}%%39@4
opened. The ozone and the first reaction gas flowing into the reactor

react with each other, so that an alum numoxide filmis deposited on the

30 wafer. Next, in order to purge the rgactor 100, an inert gas flows into
the reactor 100 via a route fromthe valve 431, to the valve 432 and to

th t or; j h t t .and first ti i thi
e 12t e R B SR i S A
continuously perddio s SHRRIYAIRGdE iﬁcﬁ?%%és@%tdo%pﬁ?gsl f the second

reaction material contai ner 426, together ozone, he reactor 100
through a Perisrmeddry speplyingdhe tsecohdirealetionr e df Hizosecond teictiohi | m can be

of & r eact MABHRLESTATES 426, Belit il padie. igtstheabagr diaghrasaha oved 1 o
f1ow i nko tsiildregsdration B6 tResthed E?ﬁ‘?‘?‘{ ﬁ%tﬁd‘h@’?@&ﬁ!t{é"éd i daa{i%ef he

reaction gas. Wen a predetermned t m 1S deposi on a wa

i nternal ithickresscofaamiatoroic layer byevarying the inflew easstibri of & réadtioa gfs 300 to
700 C, and_ ozone .S surw)lied it?)to the reactor. In this way, thernal
treat nent 95 O2BBE+ AHSRAN nerf gasiog puFaing és alipwed ke flowdntodhegeasteri s made
equal to tipge TS i C r i in order to
suppress a cha%%ieﬂlsé]nﬁﬁ?es f%rr"ens@t%ﬁgﬁ‘(al 0 %ﬁéarggge&igésto t he sequenti al

i nfl ow of ozone Vilnen fi predetemhirset thid film éadepositatnes  warerdgrCintdiag) above,
in the sem conductor thin filmdeposition apparatus according to the
pr esent!® n{RPEEHUreolfbedeartos i ingransed tmactangecof 306 tee@0BA Ca andf er usi ng

ozone inst f i Dl ter or f 20 oxidation as in the
prior art. %‘?‘ﬂg? S g&b @nfgdczz@g? ﬁ}fs%e "t HB\{@giV@y' gf‘?r,mﬂgwé%ﬁﬁ“gf? of an H group
t hat can peenfeanhedi nto a thin filmis prevented, so that defects in a thin

filmcaused by H can be prevented. Also, thermal treatment can be perforned
“together with altifipfeferable thattbe iflowoef grameds snade edualktotthose pbitie fish of a

hi gh-qual i Eﬁdts@cﬁnairjeg};ﬁ‘m ggses, in order to suppress a change in the pressure
15 of a reactor due to the sequential inflow of ozone and first and second
reaction gases. -
~ As described above, in the semiconductor thin film deposition
apparatus according to the present invention, a defectless thin film can be
formed on a wafer using ozone instead of deionizéd (DI) wafer vapor for
20  oxidation as in the prior art. That is, in contrast to the prior art, generation of
an H group that can permeate into a thin film is prevented, so that defects in
a thin film caused by H can be prevented.
Also, thermal treatment can be performed together with a thin film

deposition process, leading to deposition of a high-quality thin film and a
25 simple process.




25 sinple process. 10 - 4 MAY 2004 Replacenent page - 3 MAY 2004 What is
claimed is: 1. A semconductor thin filmdeposition 'apparatus conpr $ithgllt
at | east one reactor in which a wafer is received; a gas supply portion for
supplying a reaction gas or inert gas to the reactor; an eRépMtdBmertBind O
exhausting gas fromthe reactor; and an ozone supply portion for generating
ozone as a.gas that reacts with the Mleaction gas, and for sup@lwAwgﬂmhe
ozone to the reactor; .wherein the ozone supply portion conprises: an .ozone
generator; a main valve for allow ng ozone to flow or for blocking the

fl ow of ozone; at |east one ozone transfer unit for transferring ozone,
whi ch has passed through the nmain valve, to the reactor; and an ozone
control UNhht kQaifldLit Ng @ certain amount. of ozone to flow to the ozone
transfer unit en an excessive anmount of ozone is generated by the ozone

generator; whdrei nA emizondector 2hisf fim dBpésifieimppasius oRpPieRRS 0zone
transfer nenb i for transferring ozone used in a thin filmdeposition
process. 2. TRblCaskPpeiaactebin which a waferde seesivedin apparatus of claim 1,

wherei n the , n i er conprises: .a_thernmal, treatnent

ozone transfe(ré%en%@rﬁf ?g’ﬂ{"r“an&gw%@ %Q%qui%ﬂ% PN rtglaﬁggﬁﬁ? 3% nent
process. 3. Tha exhaustpauptior ekiausting! gasiRORthe ir@actBRRARL us of claim 1,
wherein the .Ozone transter unit further conprises: a selection transfer

menber for sePBEZODEISHPPHPRItion fohgereratieg wabe ah asgapthad eeacthmithighet he
P ooer® PEATRr GRLAh o g ok RS IR BB T, S281° eptnster
page o wherein the ozone supply portion comprises: an ozone generator;
-a main valve for allowing ozone to flow or for blocking the flow of ozone;
at Ieést one ozone transfer unit for transferring ozone, which has passed
| fhfoUgh the main valve, to the reactor; and '
‘an ozone control unit for allowing a certain amount of ozone to flow to the ozone
transfer unit when an exéessive amount of ozone is generated by the ozone generator;
N wherein the ozone transfer unit comprises: a process ozone transfer
mer'hber for transferring ozone used in a thin film deposition process.

| 2. The semiconductor thin film deposition apparatus of claim 1, wherein the
~ ozone transfer unit further comprises: :
- a thermal treatment ozone transfer member for transferring ozone used in a
o therrﬁal treatment process. | ‘ |

3. The semiconductor thin film deposition apparatus of claim 1, wherein the
ozone transfer unit further comprises:
a selection transfer member for selectiVely transferring ozone which has
passed through the process ozone transfer member or the thermal treatment ozone
transfer rhember, to the reactor or the exhaust pump.



- 3 MAY 2004 4. The sem conductor thin film deposition apparatus of chﬂjﬂm
3, wherein the selection transfer nenber conprises: a first sel ectilo 4
val ve connected to a |ine between the process ozone transfer, nenber d
the thermal treatment ozone transfer menber and the react Beplaggme F@@?ond
sel ection val ve connected to the |line and the exhaust punp. 5. &ﬂ& 0k

sem conductor thin film deposition aﬂﬂar atus of claiml, wheF & h@
process ozone transfer nmenber conprises: a first process valve connected to
the main valve in parallel; and a process mass flow controller and a second

process val ve 4 dieesernigohguctop thiadlldidpositivn Apparhtud Fcd&if SalhBreid thd he
sem conducie?ﬂrtwbh n fjl mdeposition apparatus of claim2, wherein the

t her mal 56 n a'&%ﬁéﬂ?m Ak FempPeaBer conprises: a first thermal

treat nent val . t ' in.parallel: and a thernal
t r eat nent msﬁ’?ﬁ%‘%ﬁﬁ‘?’?g?@gr g‘r’?gg{fias%(a:%ﬁ'ge bﬁgfma{hprrgggm?zo%l ve
sequent i didngferanembies dinticth RefmaltedthRinE®zohé %hﬁfé!ﬁtméfrﬂbéﬁana thd he
sem conductaor thin filmdeposition apparatus of claimb5, erein the

process fe_dor;| controller controls the flow of ozone up to 500 sccm 8.

Unermal 1 cat gencnaeintisl VAR Bhnetled BRI IS afd tie BPst sl up (o

20000 sccm 9. The semiconductor thin fil mdeposition apparatus of claim
1, wherein t-ge ?éone control unit conprises an automatic pressure valve
and an ozone °r dR6\&aMigaNducter thin il sepedition apparatusof obetime & rwhémimttien

val ve ang.t-h&. 05%]% the automatic pressure valve is

aut omat i gg‘?{{é&sopenedtr\%ﬁgﬁg’%%*EE?BQWW?SQOO4 Repl acenent page - 3 MAY

2004 pressur eadirstyprocess 9al98 édhnbétedtoIhe Mlh %Wn?ﬁl%ﬁ%ﬁo r‘g{]m ned val ue,
u

and the ozone renover renpves ozone whi ch has pass the automatic
pressure a process mass flow controller and a second process valve sequentially

connected to the first process valve.

6. The semiconductor thin film deposition apparatus of claim 2, wherein the
thermal treatment ozone transfer member comprises:
a first thermal treatment valve connected to the main vaive in parallel; and
a thermal treatment mass flow controller and a second thermal treatment
~ valve sequentially connected to the first thermal treatmént valve. ‘

R The semiconduétor thin film depoSitiOn apparatus of claim 5, wherein
“the process mass flow controller controls the flow of ozone up to 500 sccm.

8. The semiconductor thin film deposition apparafus of claim 6, wherein

the thermal treatment mass flow controller controls the flow of ozone up to 20000
sccm.
9. The semiconductor thin film deposition apparatus of claim 1, wherein

the ozone control unit comprises an automatic pressure valve and an ozone
remover which are installed on the line between the main valve and the ozone

generator, and the automatic pressure valve is automatically opened when the



val ve. 10. The sem conductor thin filmdeposition apparatus of claim?9
wherein the ozone control unit further conprises a valve for -, MAY 200k
al | owi ng/ bl ocking the flow of .ozone and a check valve for allow ng ozone
havi ng a predeterm ned pressure or greater to flow only towarRepldvenentpage
remover, the valve and the check valve being installed on the |line between
the main val ve and the ozone renover.141. The semiconductor thim 3iMAN 2004
deposition apparatus of claiml1, further conprising a heater for providing
a tenperature to performthermal treatnent on a wafer received in the
react or iRfessigeafpzoae is equaltiocorgreatasribian aqredéienminddvalegoand then

t i wh i t heat i d t t L at i
onge ot 0z0peisMae? Eemo¥SS eRuRe ihiets R diassed Nirtahi (e AufOBRTS BIFSHir at us
of cl ai mlyewherein the inert gas is argon. 13 THI N FI LM DEPGCSI TI ON

APPARATUS FOR SEM CONDUCTOR Abstract of the Disclosure A sem conductor
thin fil mdeposition apparatus having at | east one reactor in which a

waf er is receiged, as._suppl rtion for supplying a action gas or
inert gas to tiNe rﬁ'@%ﬁm'@ﬁguéﬂp&ﬂJﬁ'&‘té‘?ﬂﬂf‘ﬁ'%g‘%@(g%?{aa'_m JaWherelfh t he
reactor, thEarafé ebh#Qiditfurihal cbﬁﬁr?s@?raﬁ\)’a?\’i@fﬂr fiBWRd/BloRKiRY the ABRAS supply
portion for generating ozone as a gas that Teacts w the® réaction gas,
and for zepewndp checlovalve foralidving exonhehavifigga peedetermined pressure or

greater to flow only toward the ozone remover, the valve and the check valve being

installed on the line between the main valve and the ozone remover.

| 11.  The semiconductor thin film deposition apparatus of claim 1, further
comprising a heater for providing a temperature to perform thermal treatment on a
wafer received in the reactor in the reactor.

12.  The semiconductor thin film deposition apparatus of claim 11,
wherein the heater provides the temperature in a range of 300 to 700 °C.

13.  The semiconductor thin film deposition apparatus of claim 1, wherein
the inert gas is argon.





