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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 BACKGROMMNMFETHEANMENTI oxide film forned
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i nvention provi sem conductor t m deposi fi on apparat us havi ng
at | east oneatmenttusing ozone. '
2. Description of the Related Art

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



which a wafer is received, a gas supply portion for supplying a reaction
gas 2 or inert gas to the reactor, and an exhaust punp for exhaustinghgngML
fromthe reactor, characterized in that the inprovenent conprises an ozone
supply portion for generating ozone as a gas that reacts with the reaction
gas, and for supplying the ozone to the reactor. 5 BRI EF DESCRI PTI ON COF
THE DRAW NGS The above objective and advantages of the present invention
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deposi tion apparatus according to the present nventi on.

THE PREFERAFDtGVETIgeVE@Ling orehe @si angas thatireacts, with sfesreantidngasy andi n il m
deposi tion ratus . according to the present invention includes at |east
one react orﬁgggpf?]&'%h&?zoﬁe\x&g%‘? @3 shown) is received, an exhaust punp
200 for gxhausting gas fromthe reactor 100, an ozone supply portion 300
for generating ozone that 1is supplied to the reactor 100, and a gas supply
portion 400 for gener ati ngBRIEDESGRIPTIONGF dHE DRAWINGSt hat is supplied

to the reactor 0. Jhis thip fil deposi ti gn apparatus uses ozone for
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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



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 ;Eﬂ Y 7004
reactor 100, and an ozone control unit 340 for allowing a certain ano 9 gm
ozone to flow to the ozone transfer unit 330 when an excessive amunt of 3
ozone is generated by the ozone generatgr 310. The ozone transfer unit 330,
for guiding ozone generated by the ozoné generator 310 to the reactor 100,
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two ozone transfer units are shown. However, the other transfer unit will not

be described because it has the same structure as the above-described

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



25 val ve 339a and a second sel ection valve 339b. The first selection valve

339a is connected to a |ine between the second process valve 334 and tﬂﬂ/

second thermal treatnment valve 338, and the reactor 100, and all ows o 2004

bl ocks the flow of ozone to the reactor 100. The second sel ection val ve

339b is connected to a |ine between thg second process valve 334 and the

30 second thermal treatnent val ve 338, and the exhaust punp 200, and all ows
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i ncl udes an automatic pressure valve 341
process or thermal treatment. In practice, a small amount of ozone is used
in a deposition process or thermal treatment process. However, the ozone
15 generator 310 generally generates 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



and an ozone renover 342 which are installed on the |ine between the main
val ve 320 and the ozone generator 310. The automatic pressure valve_§4ﬁxzm§
automati cally opened when the ozone pressure is equal to or greater than a
predet erm ned val ue, and the ozone renover 342 renoves ozone which 25 has
passed through the automatic pressure vglve 341. For exanple, the ozone
renmover 342 can be a catal yzer that converts harnful ozone to harnless
oxygen or qg her gas through a catal yzed chem cal reaction and then
exhausts theresultant gas. The ozone control unit 340 further includes a

val ve 345 and a \§feRlanvétoslsivoUHe re%&@géli%sé lié&%?ﬂeﬁiagédgﬁ% gt ween 30

the nmain val ve 320 and the ozone renbver e valve ows/ bl ocks
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ozone at a stable state.
In the ozone supply portion, ozone generated by the ozone generator
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



val ve 334, to the first selection valve 339a, or along a route starting
ffromthe main valve 320 to the first thermal treatnent val ve 336, t-OL MXIeZU[II
thermal treatnment MFC2, to the second thernmal treatnent valve 338, to th
first selection valve 339a. That is, ozone can be selectively allowed to
flowinto 20 the reactor 100 by selectigely turning on or off the first
process valve 332 or the first thermal treatnent valve 336. The first and
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val ves 412a a 414 nsecutively control the flow of
' nto e reactor SIOO In this embodiment, argon is used as the inert carrier
gas. However, various inert gases such as neon can be used instead of
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,




gas, and uniformy raise/maintain the vapor pressure of a gas introduced
into the reactor 100. In this enbodi nent, argon is used as the inerLquYzm
carrier gas. However, various inert gases such as neon can be used in$teaé
of 15 argon. The second reaction gas supply unit 420 includes a second
reaction material container 426 filledywith a second |iquid reaction
material to be vaporized and used as a second reaction gas, an MC for
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a reactor Hilde at®l 414mebhsecutively damtrol thesflow A gl O0niBG¥NIgf
rajselmaintain 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
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



the first reaction material container 416. Then, if the valves 414 and 415
are opened, a carrier gas introduced via the first supply line 41 'S%MAYZWL
exhausted to the outside through a route from io the second flow contro

val ve 414a, to the valves 414 and 415, to an exhaust line 46, to the

exhaust punp 200. The first and second gl ow control valves 412a and 414a
consecutively control the flow of gas, uniformy raise/mintain the vapor
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remains W s Rhéffal ttésth®nt 185bne generated by the ozone generator 310is
introduced into the reactor 100 via a route from the main valve 320, to the
first thermal treatment valve 336, to the thermal treatment MFC2, to 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



In this enbodi nent as showmn in FIG 1, two ozone transfer units are shown,
and three reaction gas supply units are shown. However, only the OZOEQEYZML
transfer unit 330 and two reaction gas supply units 410 and 420 have een
described to sinplify explanation. Referring to FIG 1, the operation of

the sem conductor thin film depositiongapparatus is described for formng
an al um num oxi de | ayer as an exanple of a thin film Thermal treatnent

i - - f i1y, deposjti t hi
i mon a waPaS oAAIE? i pRand B5a BredlaBaginr bef Bt e faclasr{oBy at ur e o
the reactor 100 AoHowtd &scd thin fint agassitia prRRssds dhtinfoudpd ozone i s

supplied into the r or 100. According to I's thernma at nent, ozone

gener at ed Perion@ed Annhsupplyingaherseatnd irsactiont gasiof e satand feactieact or 100
ve 320,.to the, first thernal treatnent valve

. i _
O o Rkt S e T CERE
val ve 338, sifilart Spdriflof ité MatTRlsBAbePIbY.Y A tﬁﬁ?ﬁhn chn Hesgl%cﬁsfitgﬁaﬁlae that

the thermal treatnent is perfornmed at a tenperature as as possible to

accel er at e thiskoessosf an atoroic layartey vaifingrthe Hiefldw duratiort sfeareaiioni gas
perfornmed, 0zone ar)\j a reaction gas flowinto a reactor at the sane tine

or a time IFhPEPUGI AgRraN Inert gaSHOF PUEiDG Isalieyed toyflow inte therreastioe fil m on
a wafer. T i : 2nerator 310 flows into
t he react olrb@%%é?/iﬂ;ggﬁﬁgﬁgﬁtﬁel@éﬁrﬁﬁa&sg:}vgg@%,gg%‘o the first process

val ve 332, to tNéhem aceredetdr@ined thin filtn $edepdsitad 66 eswatcr! e Betnand to
the sel ection valve 339a. Meanwhile, the first reaction gas of the first

react i dR n@BPPLAtureeh thereactor is incerasedip @ rangerefz30bio 280 1@ anda a rout e

fromthe f valve.412a . to the valves 412 and 413, and to the
reactor i hgﬁﬁ%;%%'eﬂ# IheigArtaL, 'BE’%’Si"Yﬂ'gﬁ%@é% t(ﬁagmﬁﬁ‘ ¥irst supply
i ne 41 angetfoemed| ve. 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 f{tiapreferablathatihe flondef 92ane is snade eqisakio those o thesrshaf er .

and second reaction gases, 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.




Next, in order to purge the reactor 100, an inert gas flows into the
reactor 100 via a route fromthe valve 431, to the valve 432 and to-t iMaY 200
reactor 9 line 45 to exhaust the ozone and first reaction gas within the
reactor 100. Following this, a thin filmdeposition pr Oceﬂedlé?:ementpa e
continuously perfornmed by supplying the second reaction gas of the second
reaction material container 426, todé her with ozone, into thg Mﬁf‘pfﬂﬂlr 100
through a 5 simlar operation to that described above. A thin filmcan be
deposited at a thickness of an atomic |ayer by varying the inflow duration
of a reaction gas or ozone. Also, an inert gas for purging is allowed to
flowinto the reactor between the tinmes for introducing ozone and a

reacti on \gRst is\MSithay Reedetermined thin filmis deposited on a wafer, the
internal 10 tenperature of the reactor is increased to a range of 300 to

700 C, and dzoneA sem_'lqanUetﬂ)ritthﬁIhhﬂep@ﬁﬁ@mépﬁhfhtwicémf{msingt: her nal
treatnment is ? rformed. It is B_referabl e that the flow of ozone is nade
equal to thos& st pRefeactor imwhicher winderris seeaived;gases, in order to

suppress a char i h [ 0, Leactor due . to the sequenti al
i nfl ow of ozo%g%g’n%ﬁhpltw EP Rgﬁzﬁg&ﬁ,%&%gréé%q%ﬁ Qﬁés%fs'f‘eﬁ&ﬁa&égg'i‘? B%f?%rbove,
in the sem coadwhaust pumpffot BxkigRABgtd@ froMRRaTahstoraafPr ding to the
present invention, a defectless thin filmcan be forned on a wafer using

ozone i nst ead 2BfOZ9BE SHIPRBUPPIPN fangenerating ozone ag@ gas thatireactawithithehe

prior ar 1 JeS mnl Lor_art. generation of an H group
t hat cantr%%%#régaqdes ! Fﬂ{jgo'ggwlﬁﬁéit{'%no%gﬁ%%mlfe@&%drso that defects in a thin
filmcaused by H cwhehsinphe\veoheupplyssortibh @ofbrisks eah ¥BBhe GRAcRfoRer f or med
together with a thin film deposition process, |leading to deposition of a

hi gh- qual i ty 2AnainMvaive for @llawingsozanedodiaw ectes blocking the flow of ozone;
‘ ' at least one ozone transfer unit for transferring ozone, which has passed
N 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.



- 4 MAY 2004 Repl acenent page - 3 MAY 2004 What is clained is: 1. A

sem conductor thin filmdeposition 'apparatus conprising: at |east” loHAY 2004
reactor in which a wafer is received; a gas supply portion_for supplying a
reaction gas or inert gas to the reactor; an exhaust pumﬂﬁﬁ'ﬁcﬂ?gmgng
gas fromthe reactor; and an ozone supply portion for generati as a
gas that reacts with the reaction ga151, and for supplying thé £M§ﬁh§ t he
reactor; wherein the ozone supply portion conprises: an ozone generator; a
mai n val ve for allow ng ozone to flow or for blocking the flow of ozone;

at |east one ckdie semitehductonthinffivh depviioer appHrafitelaith BCWhBasn s sed
t hr ough th?%qzai n _valve, to the reactor; and an ozone control unit for

al | owi ng SE'YLNArANSIRH IRRMbeEF Compriseso flow to the ozone transfer unit

when an excessy | ner. d. by the ozone gener ator;
wherein the oz%{ofglrgt ? ?%‘r#g Qarth\f%izctgﬂﬁgh%gﬁge%['ﬁégﬁ%%eég@eﬂ%?% 8%9{19 er menber
for trandfansférmpenmbenandshd thermfalttfedinient Gz666 deinkic? ndhBELaRA tife The
sem conduct or tq;hH] filmdeposition apparatus of claima1, erein the ozone

transf er TERGION her conprises: a thermal treatnment ozone transfer nenber

for transferri I er,mal _t.reatmen rocess. 3. The
sem conduct or Ia{%éy@ r%ee%éj%@&o‘}sﬂ?afﬁﬁ&%cﬁgaé? &I&e @zpe éﬂéif XNyt PUMP-t he
.Ozone transfer unit further conprises: a selection transfer nenber for

sel ectively t-raq_gf erring ozone which has passed through the process ozone
transfer menb@r 15 samaiconduater thin &lm epositivorapparatus of elaimetipehereirtiehe

reactor groddde &M EhndM erber compnges?0*

a first process valve connected to the main valve in parallel; and

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
. _valvesequentially 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



Repl acenent page - 3 MAY 2004 4. The sem conductor thin film depositi 3\51
apparatus of claim3, wherein the selection transfer nmenber conpri ségAY 004
first selection valve connected to a |line between the process ozone
transfer nenber and the thernal treatnment ozone transfer nenbeReplatdmientpage
reactor; and a second selection valve connected to the |line and the exhaust
punp: 5. The seniconductor thin film&position apparatus of cl ai JnMAY 2004
wherein the process ozone transfer menber conprises: a first process valve
connected to the nmain valve in parallel; and a process mass flow controller
and a seddassye st #26ne is equaldguarrgreatdrithar arpredetedmined valué, art ther ocess

val ve. 6. 1 uctor thin fi.lmdeposition a atus of .claim 2,

wher of n (FENEREIHES ELET,oronS e hAS Rersed TEinBER b6 AifeBatc pFYR

t her mal tygfat ment val ve connected to the main valve in parallel; and a

thermal treatnment nmass flow controller and a second thermal treatnent
val ve sequentially connected to the first thermal treatnent valve. 7. The

sem conduct or ,thin-fil mdeposit,on .apparatus,of claimb5, erein the
process mass fﬁoow J%'ﬁﬁ%ﬁ_“ﬁ’gpaﬂ%tﬂ{ ﬂap?ﬁmr@msamnoapw% %%Ac]?'m Sowheteith 8.
The seni qae@aéh@bohﬁblmﬁq fdﬁh@?%@ﬁigﬁs@@aam\?é Lé?loﬁﬁngﬂ)ﬁ')'cﬁhg’thé"‘ﬂswedf” t he
thernmal treatnent nass flow controller controls the ow of ozone up to

20000 smzeneandiheheckvalve dorcallowingiozohe Ihavihge prédetormippd pagssurebr cl ai m
1, wherein I, unit conprises an aut ure val ve

th zone, contr omati c pres
and an ofFder foeﬁ%é’f“yv@m"’@ﬁgg?e&?% EIMQVEr oihe valve ?%ﬁﬁ&?h&w \ecbeiagd n
val ve angndtiedPén i i [ valve is
automatical ly ope%lllﬁgﬁh?%ég{ t:PZeam;H{ kﬁ&é%‘gzﬁé ozoh® FEMmdvEr.
| ~ 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.



Repl acenent page - 3 MAY 2004 pressure of ozone is equal to or greater than
a predeterm ned value, and the ozone renover renobves ozone which hasg MAY 2004
passed t hrough the automatic pressure valve. 10. The sem conductor thin
filmdeposition apparatus of claim9, wherein the ozone control unit
further conprises a valve for allow ng/blocking the flow of .ozone and a
check valve for allow ng ozone havi ng q4pr edeterm ned pressure or greater
to flow only toward the ozone renover, ?’he val ve and t he check val ve being
installed on the line between the main valve and the ozone renover. 11. The
sem conductor thin filmdeposition apparatus of claim11, further :
conprising a heater for providing a tenperature to performthernal
treatment on a WHINFILMDEPGSITION APPARATUS FOR'SERECONBLICTOR 12. The

sem conductor thin filmdeposition apparatus of claim1ll, wherein the
heater provides the tenperature in a range of 300 to 700 C. 13. The

sem conductor thin film depositi, at us. claim1l, wherein the inert
gas is argon. 13 TH N FI LM DEPOST | APPARATUS ToR SEM CONDUCTOR Abstract
of thesSDisclosure A sem conductor thin filmdeposition apparatus having at
| east one reactor in which a wafer is received, a gas supply portion for
suppl ying a r aSemispngiustas thimalm dQQQSItl@nta@earaiaettmvungaaﬁleaat endaust punp

for exhau r r ract r| y4 the inmprovenent
conpri ses%gﬁeﬁr)"g%h% %t@pp?@sp%reéﬂlgﬁ ?@2%9%1?8 ?’Eﬁ"é%ﬁ%" Rldng agarsTp t hat
g eact s \i\n treactiun gaeecineshgaato tranfbdotdr, aHARINVHAUSP BuRTPRE ekRabdtfhg eact or .

i gure

gas from the reactor, characterized in that the improvement comprises an
10 ozone supply portion for generating ozone as a gas that reacts with the
reaction gas, and for supplying the ozone to the reactor.

Figure 1.





