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

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

types of reaction g i ' other. 10 This
react or has been com@g@mkt§éﬂ?ﬁ§ém§ Eﬁwm&\ll&ﬁ?ggrat ed chip and
i ncrease the efficiency of managenent and the productivity. SUVWARY OF THE

| NVENTI ON An obj ective of the present invention is to provide a reactor for
depositing a sem conductor thin film by which a thin filmhaving excell ent
el ectrical 15 characteri st | gz E gi SE Bxﬁ-té : E Efi gh impurities are renoved
froma wafer as much as ,U ' ep coverage can be
formed. Jo achi objective, the present invention provides a thin
film degbsitﬂeﬁa?’égﬁggﬁgﬁﬁ@udi ng a reactor block 110 on which a wafer is

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

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

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

within the rector e outside. The thin filmdeposition reactor
i s characteri agtin filnt dgboditien réaaisofoeme pictietertited ehihifildtorcanegst bpn | i ne

121 installed on the shower head plate _ _
introducing several types of reaction gases and mutually reacting them with each
other.

10 This reactor has been continuously improved to make a highly-integrated

chip and increase the efficiency of management and the productivity.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide a reactor for depositing a

semiconductor thin film, by which a thin film having excellent electrical

15 characteristics, a high purity, in which impurities are removed from a wafer as much
as possible, and an excellent step coverage can be formed.

To achieve the above objective, the present invention provides a thin film

deposition reactor including a reactor block 110 on which a wafer is placed, a
shower head plate 120 for uniformly maintaining a predetermined pressure by

20 covering the reactor block 110, a wafer block 140 installed in the reactor block 110,
on which the wafer is to be seated, and an exhausting portion (not shown)
connected to the reactor block 110 for exhausting a gas within the rector block 110
to the outside. The thin film deposition reactor is characterized in that the
improvement includes: a first connection line 121 installed on the shower head plate

25 120, through which a first reaction gas and/or inert gas supplied flow; a second
connection line 122 installed on the shower head plate 120, through which a second
reaction gas and/or inert gas supplied flow; and a diffusion plate 130 installed under

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



25 120, through which a first reaction gas and/or inert gas supplied flow a
second connection line 122 installed on the shower head pl ate1§2(A[gGw280 h
whi ch a second reaction gas and/or inert gas supplied flow, and a diffusion
plate 130 installed under the shower head plate 120. This diffusion plate
has a pl whigh ane ednngsted/tohibledistigannectiop limeG 20e8d @t thearrperciideedaf a o t he
first connectign line 121 and f.ace the er surface of a. . wafer wto spray
the firstad %ra\gﬁ?gﬁr@a@eﬁﬁat?r&ac;lﬂ@rg[asg?&df@rﬁlpgrttq%s Q\%tPetB_e\)Q'af%H" gNdd yrality of
nozzl es éﬁff‘alit‘g"Hf%z e8 CRNORGE réﬁoﬁrk&té@?&nge SOMRELO B CIbRGINE2R28Mq | 0ok
toward the nner side surface of the reactor block 110 to spray the second 5
react i onlagpkstowmadd thie inmer sidgesurfansasfdhe reaetdg btoakf 1thto sprbgthevseBRhdEF

DESCRI PTI ON OF THE DRAW NGS The abqve obj ective and advant ages of the present
i nvént i offaGtion gascanior W@%Mﬁﬂh%)‘?dj es & the W@ Wdet ai | preferred

enbodi nents thereof with reference 10 to the attached draw ngs in which:
FIG 1 is an exploded perspective view of a thin fil mdeposition reactor

according to the presengRIFFOESORIPTIENGORTHE DRAXNINGSed perspective view
of a shower head plate and a diffusion plate in the reactor of FIG 1 -7 15

EI GFI ?é i s a clbsabswetabpriive\anshadianiages of thenpregertimvention wdll beeRmer of FI G
4 i ified - ti | vi f the. fi | Xi ' f
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FIG, 6 i&)ﬁﬁegét?éﬁhe%ifw%v:ﬂibstih&vﬁi@hﬁtiOnShi p between an interval (D) and a

specific resistance while a thin TiN filmis deposited; 20 FIG 7 shows a
react or conbi A8, Wig an explodedfparspediveeviewad athimfiatdepasitien reactor

according to the present invention;
FIG. 2 is an exploded perspective view of a shower head plate and a diffusion
plate in the reactor of FIG. 1;
15 FIG. 3 is a cross-sectional view of a first embodiment of the reactor of FIG. 1;
FIG. 4 is a magnified cross-sectional view of the first mixing unit of FIG. 3;
FIG. 5 is a perspective view of the second mixing unit of FIG. 3;
FIG. 6 is a graph showing the relationship between an interval (D) and a
specific resistance while a thin TiN film is deposited;
20 FIG. 7 shows a reactor combined with a transfer module through a vat valve;
FIG. 8 is a cross-sectional view of a second embodiment of the reactor of
FIG. 1;

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

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

deposition speed while a thin film is deposited.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

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

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



FIG 8 is a cross-sectional view of a second enbodi nent of the reactor of
FIG 1; FIG 9 is a cross-sectional view of a third enbodi nent t em r
of FIG 11 25 FIG 10 is a graph showing the relationship betwgfeﬁ g‘(r*f,G 3)
interval (D) and a deposition speed while a thin fi|mis de

DESCRI PTI08% and/arHRe praEsERRES \MRIBODIGRENTSt shayvay MSF@'%WM"Géggiétaﬁgf plock ¢ hin

filmdep t] . C LAg to the present invention includes a reactor
bl ock 118%&5%*@%?%%’9\,\%?@% %ﬂ% aced, a shower 30 head plate 120 coupled to

the reactor blFagkahd@etshdgohhegih IS ttlahdd22earednétalled @m theathewks0
installed on the shower head plate 120 for spraying a reaction 15 AU G 2003
gas and/ Geapipiate 14 andrafeLonaestedfodirt amdsecrradnnestion pieas Wit ANd t he

reactor RQlack, 110, on i ch ' ted. , necti on
T nds 1211238 e Ratalel TR o et BuRe 12100 BHI-G55RAGN TR
connect e@nbityrfihéd lgasdipbREQNH BRTITSCEdriedliongsipd 111a0¢ réfacidr2aha tie descri bed
| ater. The first connection line 121 flows a first reaction gas and/or inert

gas supplseednd canméation line 122 finwstd srcosidoeactian gas andéerdnert gasrnaipmed second

connection Jine 122 flows,.a seco eaction, gas and/or inert gas supplied
via the YEBRPIORAELATERIRT Bépeﬂ& E%ﬁ‘[enr?alcggctor. The first and second

connect i on pi e frdiafdideddd 85dciohalibes 191 drber 128 PRMIRK & gk 110. The

first and second connection pipes 111 'and 112 are connected to the first and
secand coeactot biock [1i10e sTHe2firshadd 522ond esppectiorepipes lilrisard 184 208 t he shower
head pl atcgnr%gc(:)te\éitg tl’?e ﬁlgsrt]%%%tsierc]: nH%rotninggtiolnl ﬁheéa‘ ?29arnid”1922, respectively,
installed on the shower head plate 120 via a connecting portion 113. An O-ring
113a is installed on the connecting portion 113, and connects the first and second
connection pipes 111 and 112 to the first and second connection lines 121 and 122
15 so that they are sealed, when the shower head plate 120 covers the reaction block
110. When the shower head plate 120 is opened from the reaction block 110, the
first and second connection pipes 111 and 112 are separated from the first and
second connection lines 121 and 122.
At least two exhaust holes 117 and 118 for exhausting introduced inert gases
20 and/or reaction gases are formed on the bottom of the reactor block 110 as shown in
FIG. 7. A main O-ring 114 is installed on the upper surface of the reactor block 110,
so that the reactor block 110 and the shower head plate 120 are securely sealed
when the shower head plate 120 is covered.
The shower head plate 120 covers the reactor block 110, so that a
25 predetermined pressure is maintained constant within the reactor block 110. Also,
the shower head plate 120 covers the reactor block 110 so that the diffusion plate
130 is placed within the reactor block 110.
FIG. 3 is a cross-sectional view of a first embodiment of the reactor of FIG. 1,
FIG. 4 is a magnified cross-sectional view of the first mixing unit of FIG. 3, FIG. 5 is
30 a perspective view of the second mixing unit of FIG. 3, and FIG. 6 is a graph
showing the relationship between an interval (D) and a specific resistance while a

thin TiN film is deposited.



11 3a is installed on the connecting portion 113, and connects the first and
second connection pipes 111 and 112 to the first and second OF net 2 g'nes
121 and 122 15 so that they are seal ed, when the shower head p §t294§8 Q 3ers
the reaction block 110. \Wen the shower head plate 120 is opened fromthe
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relationshi ween an interval (D) and a specific

resjpst ance Whrhe gafusidi plalé M30idaf besnideieass bed first diffuhoke pPRt8 3 IRef Iavingg to
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second connection line 122. Here, the cross-section of the first diffusion plate 130a
between spray holes 131 has the shape of upside-down T, so that thermal energy

15 from the wafer block 140 is evenly conducted to the shower head plate 120 via the
second diffusion plate 130b. Consequently, the diffusion plate 130 is prevented
from being overheated. The height of the upside-down T-shaped cross-section of
the first diffusion plate 130a must be 5mm or greater to prevent the first diffusion
plate 130a from being easily bent during deposition. In the present embodiment, the

20 diffusion plate 130 is made up of the first and second diffusion plates 130a and
130b. However, even if the diffusion plate 130 is formed in one body, the same
effects can be generated.

A first mixing portion 134 for evenly mixing a first reaction gas and an inert

gas and flowing the mixture to the spray hole 131 is formed at the center of the

25 inside of the first diffusion plate 130a, as shown in FIGS. 3 and 4. The first reaction
gas and the inert gas flowing via the connection line 121 are swirled and mixed, and
then diffused and evenly sprayed onto the wafer via all of the spray holes 131.

Spray holes 131 are not formed below the first mixing portion 134 in the first

diffusion plate 130a, as shown in FIGS. 2 and 4. Preferably, the entire area of the

30 first diffusion plate 130a having the spray holes 131 is larger than the area of the

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



connection line 121 and faces the upper surface of a wafer wto spray a first
5 reaction gas and/or inert gas onto the wafer w, are formed AUGRAAIsi on
plate 130. Also, a plurality of nozzles 133, which are connected to a

passage 132 | eadin tqQ the seco connection line 122 and face | nner
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crosss-se(éq,'é?&n;‘gdthe first diffusion plate 130a between spray holes 131 has
t he shape of upsi'de-down T, so that thermal energy 15 fromthe wafer bl ock

140 is evenl y ThembiAlesl13d Iddtktosthevrasshgad 13RatdialliJormmed from a secomd
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present endeshteptiodineat 248 foiAssamfopimatde 130 is made up of the first and
second di ffusion plates 130a and 130b. However, even if the diffusion plate
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15 structure shown in FIG. 5.
The wafer block 140 installed within the reactor block 110 safely seats a
wafer w thereon. A heater H is installed in the wafer block 140 to heat and maintain
the wafer block 140 to a predetermined temperature during deposition.
The interval (D) between the diffusion plate 130 and the wafer block 140 is in
20 the range of 20mm to 50mm. Referring to FIG. 6, which is a graph showing the
interval (D) and specific resistance during deposition of a thin film, it can be seen
that the specific resistance is the lowest when the interval (D) between the diffusion
plate 130 and the wafer block 140 is 30mm. However, when other conditions, for
example, the types and amounts of first and second reaction gases, the temperature
25 of a wafer block, or the like, were changed, specific resistance values were low at
the intervals D within a range of about 20 to 50mm, and it can be concluded that the
interval D is an important structural property in forming an excellent thin film.
The interval within this range is compared to a conventional chemical vapor
deposition (CVD) reactor in which the interval between a diffraction plate to which a
30 reaction gas is sprayed and a wafer block on which a wafer is seated is about 50 to

100mm. In the present invention, since the interval D is smaller than that in the prior

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




di ffusion plate 130a, as shown in FIGS. 2 and 4. Preferably, the entire area
of the 30 first diffusion plate 130a having the spray hol es 1315 AUS’@BBS
than the area of the wafer w, so that a gas can be evenly spayed over the

entire surface of the wafer. 4 15 AU G 2003 Preferably, the dianmeter of the
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M Xi ng pefddkorol 3ndfPboardall 150h fgoagh M sy@awdtiied HHss a6dc ape | nert gas
is fornmed between the second connection |line 122 and the shower head plate

120, | as mfmﬁd. i A denalsshapeghguspintheok bt aannested 4o porexhaust Bme Heformad

auxi | i ar | ffusi | at e 5a i n which hol.gs 5 re formed.,, The auxiliar
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t he reactor ock 110 safely seats a wafer w thereon. A heater His
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gas layer formed on the wafer w. A process product generated during deposition of

a thin film, and gases not used during deposition of a thin film are slipped through

15 the hole 150c. These gases pass through the exhaust holes 117 and 118, and are
exhausted via the pumping pot 115.

When a thin film is deposited, the pressure within a reactor must be
maintained to be 1 to 10 torr. In order to observe and control this pressure, a
pressure measuring portion (not shown) is installed within the reactor.

20 This thin film deposition reactor has heaters (H) formed inside and outside to
heat the reactor when a thin film is deposited. For example, when a TiN thin film is
deposited, the temperature of the inner surface of the reactor block 110 must be
kept at about 120 to 200 °C, and the temperature of the diffusion plate 130 must be
kept at about 150 to 260 °C. Also, the wafer block 140 must be kept at a

25 temperature of about 425 to 650 °C, and the pumping baffle 150 must be kept at a
temperature of about 150 to 230 °C.

The thin film deposition reactor having such a configuration is combined with
a transfer module 102 for supplying and transferring a wafer w, having a vat valve
101 between the reactor and the transfer module 102, as shown in FIG. 7. The
30 wafer w is transferred into the reactor 100 via a wafer transfer hole 116 using a

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



interval (D) and specific resistance during deposition of a th| | ﬁan
be seen that the specific resistance is the | owest when the |n

between the diffusion plate 130 and the wafer block 140 is 30nm However
when ot her conditions, for exa e, the types and anounts of first and
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bl ogk 14Qa routsl franPeict ssvonal donh@@bom Ripgi2 Woithb seyon@icohaettidiolies 1230c are
formed. A donut-shaped punp {r)rOt 115 connected to an exhaust line is fornmed

bel ow th@nﬁdpttbmmésagqsés thet st 9nﬁﬁeﬁ@fﬁ%maqt@nm;e3taf§tuse§ todarmige bot t om
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the pumping pot 115.

15 FIG. 8 is a cross-sectional view of a second embodiment of the reactor of
FIG. 1, and FIG. 9 is a cross-sectional view of a third embodiment of the reactor of
FIG. 1. Here, the same reference numerals as those in FIG. 3 denote the same
elements having the same functions. Referring to FIGS. 8 and 9, a diffusion plate
230 has a concave bottom, and a diffusion plate 330 has a convex bottom.

20 A die produced by a wafer w on which a thin film is deposited must have
constant electrical characteristics. To achieve this, the thickness, purity and the
electrical property of a film deposited on the entire surface of a wafer must not be
variable.

However, when a thin film is deposited on a wafer w using the reactor

25 according to the first embodiment, a second reaction gas is eddied around the inner
surface of the reactor block 110 and then flows from the edges of the wafer to the
upper surface thereof. This may cause a difference in the thickness, purity, and
electrical property between a thin film deposited on the edges of the wafer and a
thin film deposited at the center thereof. Thus, the difference in the thickness,

30 purity, and electrical property between a thin film on the edges of the wafer and a

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



I nner side surface of the reactor block 110 can nore evenly react to the
first reaction gas |layer forned on the wafer w. A process provqukgéhéﬂﬂﬁed
during deposition of a thin film and gases not used during deposition of
thin filmare slipped through 15 the hole 1 50c. These gases pass through the
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must be Ibenbrraas showemp€t@t@re of about 150 to 230 '"C. The thin film
deposition re uration is with a transfer

or having such a . conf.i conbi n
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bet ween f I The 30
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seated on the 6 15 AUG 2003 wafer bl ock 140. Here, the tenperature of the vat
val ve 10Pehwesn ke intarvaldiiandsa depasitiop speedathatiihe thicknessiReFly @he waf er w

transt er ued Yl g haRacteidles dr L5 sif2Y fintfhth Lsn be changed by varying the
interval (D). That is, the thickness, purity and electrical characteristics of a
deposited thin film can be adjusted to desired values by making the interval at the
15 edges smaller than the interval at the center as shown FIG. 8, or by making the
interval at the edges greater than the interval at the center as shown FIG. 9.

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

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

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

coverage.



seated on the wafer block 140 and heated to a predeterm ned tenperature,

first 5 reaction gas and/or inert gas is sprayed onto the wef MJ@Qgggh
the spray holes 131 of the first diffusion plate 130a along a route fromthe
first connection pipe 111 to the first connection line 121, and a second
reaction gas and/or inert gas is sprayed onto the edges of the wafer w, that
Is, toward the inner side surface of the reactor block 110, through the
nozzl es 133 MYhatis cladmedds:di f f usi on plate 130b along 10 a route fromthe
second connection pipe 112, to the second connection line 122, and to the

passage 132. The ﬂﬁ | on ases are used to forma thin
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aprg dt he ItOUWDI tnﬂ @@hoWéBheé@pEtéiforﬁxlmﬁ)rﬁ gﬁgﬁalgﬁ‘@té praletdinfiMe@® r@ssﬁﬁQOﬂd f
enbodi nent o er 0 an I's a cross-sectional viewo
athird enbohly ?”%?ﬁ}ehrléa%)égﬁ)&? FIG 1. Here, the sane reference
nuneral s as thoseawafen gock Immdelmme reantor binakpentwhinbthe gvaférisstanee

functions. Rgé@ﬂéar ng to FI GS 8 and 9, a dlfoSI on pI ate 230 has a concave

bottom and a diff USIE #} 30 has conv bot ég A die roduced by a
waf er w on whi ch ¥ 4@ |"IngP? I0g £900etted If%fn?xr?-ﬁ 09 al
char act er i st gas fromotheokaetee bldeks, t he t hi ckness pur i ty and the electrical

property Of a fi |6HI¢%3@|$étt§’r% @‘sé&%oe'&bhﬁé‘c%w fu?é;f?n Qfon?m}’:‘ﬁr &fiodWiih iRt Dbe

vari abl e. verl, cfnlfl hin filmis deposited on a wa w using the
react or 25 at eV rrlfga B%e first enbodi nent, a second reaction gas is eddied
around the i nner wheneirathe Gifsttdomneetiant dine Lis de kcaunitior avithf theashdwem t he

edges of thenyad glatd Anfdigh a%fﬁwréagrfﬁﬁ@ﬁ&%mrﬂam&vov@wna difference

in the thickness, purit tri film
deposi ted on thet gg \ég qq@@e%réfm%dg iy commumc tion with the shower head

plate, through which a second reaction gas and/or inert gas flow;

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

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

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

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



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

t hi ckness, 30 purity, and electrical property between a thin fi
edges of the wafer and a thin filmat the center thereof nust 1)? (rayg;g/ggaby

changi ng the_process conditions, 7 15 AU G 2003 suych as the_ anount of gas, the
process presaur e, | RNIR iR AePORERBFERCtor RE C@ANg dUrthel GarmRREsIng AJUst

condi ti nat Lifar : 1 hi ; | val between

Che. waf SRg BrioR at Rt itk bethS B ¥iE dittbion platd Rrmindrane gt 2 P2 el

f rom t halactien vas antithe Wadre gabdlaadidifidéing tide higtube Brithesspraly thioke.di f f usi on pl at e,
by applying the diffusion plate 230 having a concave bottomas shown in FIG
8, or applying the diffusion plate 330 having a convex bottom as shown in

FIG 9. Thissis de,in.. ider.ati f fac t _the.i rval (D)
bet ween a ffusi Of trwﬁ'gﬁﬁQéﬁggggm%?tgﬁpf)lgl%uﬁl&yéﬁ'e&cqn&&;@ﬁé%sq%gg@or in
deposi thpéhgpbrtioR Hetiveen tHdsdddid ESnnettiorNMeandtHel $howd! headdglate foil ar
functional Telationship is established between the interval (D) and a
deposi tmxingihessbcond reaation pas ahddhe et gpsirtheysescond ehigiogrpartion having

characteri sti.csﬁﬁ% a depagsi.te n film_can Cge changed by varying the
nd el ectrical characteristics

. .t hi

! nt er vean peliadifusion piate in WhishBes asg fore
of a deposited thin filmcan be adjusted to desired val ues by nmaking the
interval at the 15 edges smaller than the interval at the center as shown
FIG 8, or B maKihepthirn@im depesitiah reactbhef eldged, swheadiarart rea dfitbei nt er val at
the center as shown FIG 9. In a sem conductor thin filmdeposition reactor .
accor di#itusien piate mnewlish the speav helgs ase fermred is larges than &1e WatRft i on gas and an
inert gas is sprayed onto a wafer through spray holes, so that a first
reaction gas layer is forned. Al so, a second 20 reaction gas and an inert gas

are sprayed g owarthd fin filrmaepsesitien seadtac ef ohin 17 adetsih the diameter of

each of the spray holes is 1 to 2.5 mm.

9. The thin film deposition reactor of claim 8, wherein the number of
spray holes is 100 to 1000.

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

overheated.

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

high temperature.

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

nozzles is 30 to 100.

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

10



bl ock and then flows to the upper surface of the wafer while re 2mhe
first reaction gas layer. In particular, the first reaction ag m

second reaction gas |ayer are continuously and sequentially formed.
Therefore, a thin filmhavin high purity in which inpurities are renoved
as muchthgsdiffysionplate %(iﬂ:lt"&(‘é’gfqr&‘ﬂ"kz'§ dm characteristics, can be
obtained on a wafer with an excellent step coverage. 8 15 AU G 2003 What is
claimed is: 1. Athin filmdeposition reactor conprising: a reactor block on
which a waf en4i s phedsidfilt ddpositiorneadtar oftotaifrot, furthéotomprisirignd ai ni ng a
predeterm ned pressure by covering the reactor block; a wafer block

i nst al | pumping hefflesduclbis stalled amingewar ciieuriterence of the wafer biggkethe an

tho.r oabUBPTE! B8 GAMRIGH AdedalfrERaE By B AL eI Gman cat  on
with t hSIocﬁhQ\b%&oHﬁﬁQu ekt@haedwgwfrbmea fowerterronaetsi@awall, d oles
comuni cation with the shower head plate, through which a first reaction gas

and/ or fareed igdlse bbtiam wall t he second connection line is in communication
with the shower head plate, through which a second reaction gas and/or inert
gas flow, a diffusion plate nmounted on a | ower surface of the shower head

plate, =~ the ¢d5ffughmiRlihSdideitim RaRldtdiddin R, wedih B §apliofd are in

conmuni cati on
further comprises a step between the upper end and the lower end.

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

plate has a thickness of at least Smm.

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

symmetrically arranged.

11



with the first connection |ine and face the upper surface of t Q
spray the first reaction gas and/or inert gas onto the vvafer,?&% EZb(E]S

plurality of nozzles which are in communication with the second connection
line and extend toward the inner side surface of the reactor block to spray
the second reaction gas and/or inert 9RSst é)éqlard edges of the wafer. 2. The
thin fil mdeposition reactor of claiml, erein the diffusion plate has a
| ower surface of a concave form 3. The thin filmdeposition reactor of claim

1, wherein the diffusion | at e has. a | qwer surface ar f convex form 4.
The thin filmdeposition B%Sﬂ&i@%'%ﬂ,%ﬁ@?ﬁ?ﬁ@a@ﬁfusi on plate
further conprises a first diffusion plate in conmunication with the plurality
of spray holes and the first connection line, and a second diffusion plate in

comruni cat i onAvthirhfilmhelepbsitiahi regctolr inclzdingsa aedctonelselc ondwhichnaatafenid i ne. 9
15 AUG 2003 5, TBe tf%n film c#eFosi tion re_aft.o_r of (F:J%jeli m1, further

conpri si Pgcedsq sapwerngad Pls o[ YRifarmly mainfaipingsa prrdstauningd Arepsiyediy f usi on
pl ate fogoviringneetrbbctbr bidck, BasdTet BIbcaRsANEd i thd ReIctorIBIdcRNGh WHidH B9 t he
m xture to thé spray hole. 6. The thin filmdeposition reactor of claiml,
further waiepris donbe sestednan exhausingdrartion aseneeted tthéhe geaaldr ddaekedoi on

line an t r 1% h act | d the
nertgaepRing & Ban it thE SabRr IS A R Gort BEAPH oD bR o
whi ch hakidstray shdwemeead piatd hibrodgmwhidhna diestaeatiiomgas aadisr inértaja flovt,
wherein an area of the i ffusion plate on ich the spray, hqles are forned
7] ar gt SeRa cRengain ing. MreRm TR A HDS: TSN Bade dHtes BIov 1
wher ei n ihign di s8Eh8relttion gas and/or inert gas flow, and a diffusion plate mounted on

a lower surface of the shower head plate. The diffusion plate has a plurality of

spray holes which are in communication with the first connection line and face the

upper surface of the wafer to spray the first reaction gas and/or inert gas onto the

wafer, and a plurality of nozzles which are in communication with the second

connection line and extend toward the inner side surface of the reactor block to

spray the second reaction gas and/or inert gas toward edges of the wafer w.

Figure 3
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each of the spray holes is 1 to 2.5 nm 9. The thin filmdeposition reactor
of claim8, wherein the nunber of spray holes is 100 to 1000. ﬁAwm?
filmdeposition reactor of claim9, wherein the spray hole co i’s

upper end and a | ower end, and the upper end has a dianmeter |arger than that
of the lower end so that thermal energy fromthe wafer block is evenly
transferred to the shower head pl ate t&ﬁbrevent the diffusion plate from
being overheated. 11. The thin filmdeposition reactor of claim 10, wherein
the diffusion plate has a thickness of at |east 5nmto prevent the diffusion
plate frombeing bent at a high tenperature. 12. The thin filmdeposition
reactor of claim1, wherein the nunber of nozzles is 30 to 100. 13. The thin
filmdeposition reactor of claim1, eif| a distance between 10 15 AUG
2003 the diffusion plate and the wafe otk is 20 to 50mm 14. The thin film
deposition reactor of claim1, further conprising a punping baffle which is
installed on the outer circunference of the wafer block, the punping baffle
conprising a sidewall placed around the lateral side of the wafer block, a
bottomwal | extended outward froma | ower end@f the sidewall, and hol es

formed in the bottomwall. 15. The thin film deposition reactor of claim 10,
wherein the spray hole further conprises a step bet\en the upper end and
the lower end. 16. The thin film depositien_rg of claim4, wherein the




pl ate has a thickness of at least 5mm 17. The thin fil mdeposition reactaor
of claim 14, wherein the holes are symmetrically arranged. 111

Abstract Reactor For Depositing Thin FilmOn Wafer A thin filmdeposition
reactor including a reactor block on which a wafer is placed, a shower head
plate for uniformly maintaining a predg}ernined pressure by -covering the
reactor block, a wafer block installed & the reactor bl ock, on which the
wafer is to be seated; an exhausting portion connected to the reactor bl ock
for exhausting a gas fromthe reactor block; a first connection line in
communi cation wth the shower head plate, through which a first reaction gas
and/or inert gas flow, a second connection line in comunication wth the
shower head plate, through which algéE}dereaction gas and/or inert gas
flow, and a diffusion plate nounted on a |ower surface of the shower head
plate. The diffusion plate has a plurality of spray holes which are in
comuni cation with the first connection |ine and face the upper surface of
the wafer to spray the first reaction gas and/or inert gas onto the wafer,
and a plurality of nozzl esyhich are in communication with the second
connection line and extend toward the inner side surface of the reactor bl ock
to inert gas toward edges of the wafer
w. Figure 3 12 15 AUG 26C 133

128

131
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FIG. 6

RELATIONSHIP BETWEEN DISTANCE (D) AND
SPECIFIC RESISTANCE UPON DEPOSITION
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g
X_ —e— SPECIFIC RESISTANCE
@ E A (A:27¢, B:5¢)
@ \ e -s— SPECIFIC RESISTANCE
gi (NO BAFFLE)
e ST‘/ _a— SPECIFIC RESISTANCE
9 (274 x 6hole)
&
D (mm)
FIG. 7
102
116 <Y 101
>,
N7—— __—100
T~ 115

118




135b 132 114 230 H 150a 150 150b 115 121 35b}1 135 122 120 133 *
W134 131 H P/ /], r |

110" / HH 140 15 AU G 2003 7/8

6/8
FIG. 8
(,' @g 135a
\\/§ \“\\ 135b

121

////122

120

A

N\

132
\ 1?58}1 35
N\
W

N

\QQ\‘S\

133

f\\_/o

HHHH RERE

134 131

1 -H

H H 140

5 KUG 203



FIG 9 114 330 H 15Ca 150 15(b 115 110 132 121 135a 135b 122 1111
W 15 AUG 2003

7/8

FIG. 9
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FIG. 10

RELATION BETWEEN DISTANCE (D) AND
DEPOSITION SPEED

DEPOSITION SPEED

10 20 30 40 50 60
(D)mm



