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CLEAN METHOD FOR VAPCR DEPGCSI TI ON PROCESS BACKGROUND
OF THE INVENTION 5 Field of the Invention The present
invention relates to a clean nethod for a

sem conduct or process. Mdre particularly, the
present invention relates to a clean nethod for vapor

deposi i on .10 SCIipti f Rel ated Art
variouétgéskﬁﬁﬁggiéﬁ#ﬁ%ﬁ5§¥ﬁ£§§§£§35&8“RB§¥3€$hnon|y
enpl oyed in material surface treatnment worl dw de.
Currently, the vapor deposition is wdely applied in
i ndustries, such as information, conputers,

sem conductors, and optical instrunents, as well as
t he manufacturing of electronic conponents,

opt oel ect r oniBA EHGROENDSOF IFBN@ENTRINS, sensors,
and so on. The vapor deposition can be classified

Field 074 meAg¥.cal vapor deposition (CVvD) and physica
vapor deposition (PVD) according to deposition

modes.. CVD i s .the nost mﬁdeﬁ% LLized technique in
The PREST anvelihiias T Acvist e ol BERenifbhiGey” Mor
_g@% rials including insulating ﬂg%grials, met al .
parti b itBF Presspy InvEBtieR (ralates) Yoo 9 meshagd forn vaparggposition
process, two or nore kinds of gaseous raw materials
procegg.e mainly guided into a reaction chanber to react
with each other, so as to generate a new materia
that is then deposited to the surface of a nmateri al
to be deposited. During the vapor deposition, the
DekdriptigpReRaled A&kt er the reaction is deposited on not
1
Various vapor deposition processes are most commonly employed in material
surface treatment worldwide. Currently, the vapor deposition is widely applied in
industries, such as information, computers, Semiconductors, and optical instruments,
as well as the manufacturing of electronic components, optoelectronic equipments,
solar cells, sensors, and so on. The vapor deposition can be classified into
chemical vapor deposition (CVD) and physical vapor deposition (PVD) according
to deposition modes.
CVD is the most widely utilized technique in the semiconductor industry for
depositing various materials including insulating materials, metal materials, and
metal alloy materials. In a CVD process, two or more kinds of gaseous raw
materials are mainly guided into a reaction chamber to react with each other, so as to
generate a new material that is then deposited to the surface of a material to be

deposited.

During the vapor deposition, the film generated after the reaction is deposited on not
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only the material to be deposited, but also other
menbers in the reaction chanber. Therefore, it is

much inportant to clean the reaction chanber

thoroughly. Referring to FIG 1, a schematic view of

a vapor deposition technique commonly wutilized in

this field is shown. ring t deposition, a .
otfihe poafiiah 6 bF Senr gD e lfeiRBRRet s ey action dpamber.
vapor deposition reaction chanmber 400. The edge of
Therefgsedbismagpchamportantite glean i reectionchumberdherpugvar ea

411 for accommodating a plurality of carrier rings
RéRringAtpFlfBal,ia ychematt owed ohelwpoi demprnedesimiquzecommonly
bottom surface 413 of the carrying area 411, and an
uhilisdr ipehis4Bdd iiS sidivap o SRdingnthe alePoditddig .a stbstrat@dsoidaisposed
440 can adsorb and fix the carrier ring 420 onto the

o aslodtl #10in TNapd0aGRkNoR"chdilth dRAHRAUIDE THY Btk of the

horizontally and vertically relative to the pedesta
4 r dji.ng. (! orti .
P 4T R REeeH B R EEbeY R ROl Aodtys g pluratiy
he carryi portion 422 is eq for carryi t he
of Gt Aol 42" ARG e dailes Sromerity nBe Regmogatace
the carrying portion 422 to carry and nove the
453§ theaeasryansp atgatdd 1+ tiul preadsorhar %@03 idisppsre pageeh hole. The

deposition reaction chanber 400 for 15 vapor
adkepes i4i0ornn aisorbnonefit e subet riag 424 Satoothe pefledtdlet10. The
reaction chanber after the reaction. During the

cAlEiRPShE UDMcarl lﬁtﬁm@ff@ﬂuﬁzoﬁﬂcallﬁ Afd kedichllpreldtive T@the?@liéétal 410,
formed on the surface of the substrate 450 to forma

d"on Th |

PR SRR et RG0SR eadlg6, PRSI of e
t tal 410. the. . 20. 4 f. 1h

PRdtSP AT e oot 2 bR Rrdetvingra SeliRaso. s

sy o RETIT ss F 31 SBIOTE e GHPYDE AgHaneiz? ifaimy and move the

deposition residues 430a on the side surface 412 of
sutistrateat5S0yintythe pedestah ¢ 1€ reths apardoposifior eeaction chamber 400 for

vapor deposition, and move the substrate 450 out of the reaction chamber after the
reaction.

During the deposition, the product of the reaction is not only formed on the surface
of the substrate 450 to form a deposition layer 430, but also forms a large amount of
deposition residues 430a on the upper surface of the pedestal 410, the upper surface
421 of the carrier ring and between the carrier ring 420, the side surface 412 of the
carrying area, and the bottom surface 413 of the carrying area. The deposition
residues 430a on the side surface 412 of the carrying area and the bottom surface
413 of the carrying area are called edge cluster particles. The deposition residues

430a are formed along the gap between the carrier ring 420 and the side surface 412
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413 of the carrying area are called edge cluster
particles. The deposition residues 430a are forned
al ong the gap between the carrier ring 420 and the
side surface 412 2 of the carrying area. If the
deposition residues fail to be fully removed, the

oF e A HE B Pl reSPOLELER ot e, e

process, and even may be deposited on the next
depassiamtesidupy 430k will (oatamipate|the geactipn chamber $04 én the next

fabricating a super |arge-scale integrated circuit,

vapa depesiton ptocpysoped tyenmyy be ddpdsged on shenkexi substram I the
short circuits may occur. The linear particles have
sabstfatd iscatiiafyeiip Br Fpieelingdn stfe 1pgedudt igBgited dreaft, the
a semconductor |IC so they nust be cl eaned

I AP YR tyIta] N BOBrHEaRANAID OGRS cxraF {seﬁta %5ur. The
are schenafic Sectional views of the flow of %

11?1 ﬁapérgiglegrﬁ)%gsg (!I‘RIC%{' Wehﬁ]g%e{c?ronc It}?ea CQQIC{I .yield of a

e OSI Ion reac cha ommn USG

thlS 10 field. at pre . erri to FI aft
SPRiSORRTIG 8 ey nfist ﬁ%&sﬂwgﬁ@faﬁg@ﬁ gufag e cicahin process.
deposition_ reaction chanber 400, the carrier ring

FiGo Fbrage pbiematie jgectioank yiews oftasilaw ofghe cleaning quecgssin the
410. During the cleaning process, first, the pedestal
vddtiodatod cldasingahe ivepor depnsjtidi2 Geaatien cllmwbee cominidnlyaustdghn this
pressure gas 455, in which the cleaning gas in the 15
ﬂ@[(gdtppéseﬁtsure gas 455 and the deposition residues
430areact with each other to rapidly clear away

?egﬁﬁ% ttt]‘) @T%&%S%ﬁgeﬁﬁéﬁ)’r%a@ﬁdqfs MQ@&f oild @1@% of déﬂb@ltmn

e carrier ring 42 0 Therea ter

S L A e BB TR of e
P&%‘ﬁ@i 4P onDpeing tholeRHaRBERC: i{ﬁstaﬁigggédg%g 19 ERGihe carier
n%lgefl%r(])l a;rne cleaned with a high pressure gas 455, in which the cleaning gas in the
high pressure gas 455 and the deposition residues 430areact with each other to
rapidly clear away deposition residues 430a on the upper surfaces of the pedestal
410 and the carrier ring 420. Thereafter, referring to FIG. 3, a second cleaning is
performed with a low pressure gas 460. Finally, referring to FIG. 4, a full flush 470
is performed in the vapor deposition reaction chamber with a gas to end the cleaning
process.

However, in the above clean method, the cleaning gas has a limited contact area
with the deposition residues 430a, with a result that the deposition residues 430a

between the carrier ring 420 and the side surface 412 of the carrying area, and

between the carrier ring 420 and the bottom surface 413 of the carrying area cannot
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20 process. However, in the above clean nethod, the
cleaning gas has a limted contact area wth the
deposition residues 430a, with a result that the
deposition residues 430a between the carrier ring
420 and the side surface 412 of the carrying area,

a bet ween t he carr.i rng 420 and .t he ttom .
bRl RENES oA ShETEh Fengt Breeaedinge of B g effec
renmpved. As shown in FIG 5, a schematic view of the
after fhai ¢lganing gwecesyfipether PO [agal BlPWR-ocBden; ey Agxt vapor
prior art is shown. When the next vapor deposition
deppsites praesy stertahfter the bcapirgnpiogesspthededtom siréachatiBorh the
surface 413 of the carrying area on the pedestal 410
casiyirld arfeasont the pdaesdsli 410041l dsd tieedepdSition redidied 613 0a Temained
thereon. In view of the above, it is really necessary
thkRoRr ovi de a clean nmethod for vapor deposition that
avol ds remai ni ng any deposition residues after the

In ABR ofd%@oa%io% Of is TER Lti(t)eggsas‘é.gaggj Efov!idse £ lcfeﬁlg %ﬁietﬁgd For vapor

conventi onal Clean ne ver cones

di sadvant age. .of bei ng unabl e to ful cl.ean the g .
ASPBRER A REOa BRI Y AR oKy ShEabel ey SeRgsition
conventional clean nethod. SUWARY OF THE | NVENTI ON
regtionpehasther 15 gleened by deoreationd dgasamethed Hod dusrcomes the
cl eani ng deposition residues in a gap between a
dipellesthgd ofidngunaie teefullyi diepn thd gihbetoleemthenmirtieding and the
provi ded by the present invention is suitable for

pelefannile onveR@nal SleRPHkitodn reaction chanber having
a pedestal and a carrier ring. The pedestal is wused

for carrying a substrate and the carrier ring is
| ocated on the surface of the

SUMMARY OF THE INVENTION
The present invention provides a clean method for cleaning deposition residues in a
gap between a pedestal and a carrier ring.
The clean method provided by the present invention 1s suitable for cleaning a vapor
deposition reaction chamber having a pedestal and a carrier ring. The pedestal is
used for carrying a substrate and the carmer ring is located on the surface of the
pedestal for carrying or moving the substrate. The method includes separating the
pedestal and the carrier ring, then cleaning the pedestal, the carrier ring, and an area
lay between the pedestal and the carrier ring with a first gas, and afterward, a full
flush is performed to clean the pedestal and the carrier ring.
According to an embodiment of the present invention, in the clean method, the
carrier ring is moved vertically and spaced from the pedestal by a certain distance.

According to an embodiment of the present invention, in the clean method, the
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pedestal for carrying or noving the substrate. The
met hod i ncl udes separating the pedestal and the
carrier ring, then cleaning the pedestal, the carrier
ring, and an area 20 |ay between the pedestal and the
carrier ring with a first gas, and afterward, a ful

flush is, perfo dto ean the est
caTtipy FIBE 51 Y e LOoFRT ﬂ@y 20 ipogsib S FOCYHcDY @ certain
present invention, in the clean nethod the carrier
disfange-i s noved vertlcally and spaced fromthe pedest a
by a certain distance. According to an enbodi nent of
Attedipgetsent emhodintenbef the ptdsentcinventiongtihdl cleas method, the
carrier ring is noved horizontally and spaced from

cdrRér PEERShaleddyerficaligr dndi HorizOhallaRAC the AaRAIME, MG Ispaced from
enbodi nent of the present invention, in the clean

%gkﬁ qumﬁggqﬁﬁg&mrlng is noved vertlcally and
zont IIy at the sanme tine, and spaced from 5 the

g g ?ﬁgnq,ry SPb?cﬁlgl:e%l[ e %f? E)?E%%ﬁ‘t r&gﬁt% '8 ¢ fe?m q‘Hethrt)c}] ﬁérther

resen |nven 1 on, he Cl ean

further .include cIe in rfaces of the
ing il SlmiBn g WE e (B¢ PRI AR ARcagacring Yilaa second gas
before the step of separating the pedestal and the
befarathe step iohgepamtios it prycstal anl babwdenEng of the
present invention, in the clean nmethod, the 10
Asesrding ©am iembadilrri@h off rtes presenty oy eatiah, tihethé icteat rgethod, the
is a low pressure gas. According to an enbodi ment of

sécBﬁd Eﬁseﬁ aMigh Isfwmé ©R.anil fhd fikt £4:580 16WHRRGIre khe edge

e pedestal is recessed to forma carrying area

Acgggdg&%e fmﬂ@bg m?th% ééeﬁf invEA, uiAﬁ)%%L [ﬁt‘fétﬁ&i A edge

prese Invention, 1nt ean
Pﬁ% hoe%estal 1S recessed to form a carrying arca for accommodating the carrier

ring.

According to an embodiment of the present invention, in the clean method, the
carrier ring has a protruding carrying portion disposed opposite to one side of the
pedestal.

According to an embodiment of the present invention, in the clean method, the
substrate includes a silicon chip, a glass substrate, a flexible plastic substrate, or
other materials.

According to an embodiment of the present invention, the clean method is suitable
for being carried out after a vapor deposition process is performed in the vapor
deposition reaction chamber.

According to an embodiment of the present invention, the above clean method is

suitable for being carried out before a vapor deposition process is performed in the
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15 carrier ring has a protruding carrying portion
di sposed opposite to one side of the pedestal.
According to an enbodi nent of the present invention,
in the clean nethod, the substrate includes a
silicon chip, a glass substrate, a flexible plastic
substrate, or . other, materials. 20 According to an
VADRHOTRORERR IEACHPR EMP™Lent i nvention, the clean nethod
is suitable for being carried out after a_ vapor
Aeropdiag tte on eprwdinentiod the preseragveniiopha hgpbeve clean method,
deposition reaction chanber. According to an
the winsmtidepoditief reatiéonprhesbit isianV¥btieaniontchembdove cl ean
nmethod is suitable for being carried out before a
VAR leAeRefioli R \BpOCeSHsitionpabldedes he gri®nt Bavweaied, the
deposition reaction chanber. According to an

peg%ggﬂ%gﬁo%ﬂéﬁ%g \r?gép g bt &l &N h{aRB thd b 'b?es@ak}@Vg%S and the

deposition reaction chanber

is.a CVD.eactiQ hamber... 1 n _f-ne cl ean t hod. f
it oL EruRC oG ey Vel tr bERRT T Bicof, and e
the .5 pedestal and _the carrier.ring are separated to .
campReingand S grad tethgas  diwreine: Hcthe aapefgtapasitipy reagtion
contact the deposition residues between the pedestal
chamber krecleangd hiyersing thg cipag meethed.rthe depasition residugs remained in
Therefore, if the vapor deposition reaction chanber
thiesgapl batveeh hiye wedepltdid tHeeamrinetringdeant be relepesl tHoamghly,
residues remained in the gap between the pedestal
thaREythevenahs ited rdsidi@] pARcRE FOARREHH HeoMSR kiporldposition
t her eby preventing the residual particles from

pl%]::%sg %H %ghe{nﬁgl%tﬁégrc}{ﬁggén gll%gf(?jf %1*3 Q/tgg%r%egffﬁﬁén Afthe element

enhanci ng uction por
depositi on and the el enent
pechPrmance.

In order to make the aforementioned and other objectives, features, and advantages
of the present invention comprehensible, preferred embodiments accompanied with
figures are described in detail below.

It 1s to be understood that both the foregoing general description and the following
detailed description are exemplary, and are intended to provide further explanation

of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and, together with the description,

serve to explain the principles of the invention.
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performance. In order to nmake the aforenenti oned and
ot her objectives, features, and advantages of the
present invention conprehensible, preferred

enmbodi nents acconpanied wth 15 figures are
described in detail below. It is to be understood

t hat. both the foregoing general description and the
FH@ 11 ipgispRypmagis iy ahie HaXy Gepesigm RPeese KeiBPEPY artand
are intended to provide further explanation of the
FlGes @t pisreeetiongl wiewshf tho flgml diprtHESHRIcRNDY PceRHE the prior
DRAW NGS The acconpanyi ng drawi ngs are included to
aprovi de a further understanding of the invention,
and are incorporated in and constitute a part of this
FER &Gk his6ladnh 10 -vichh 8f thelchidh R Seffebd Affet fRt GeRROdbEREL S

of the invention and, together with the description,

r - ] [ [ .
PR T 4 SHEHBOLLALAR HLU M ooy lpolifont fRERE Wi to an
a%ﬁo ess in. the rkor rt. FIGs. 2-4 are sectiona
QOB oL B PG CHEMPY of the cl eaning process in
the prior art. FIG5.is a schematjc view of the _
Fliedn? atp escheral viswepf theefloy o fhs glepnipg @secesssagnopgdigs to an
Is a schematic sectional view of a vapor deposition
epbodiaes! eidbepusery inention. enbodi ment of the present
invention. FIGs. 7-9 are sectional views of the flow
Fid. 1hés al shanatc pearass vitdc of dhaglcaningneffeeniafidt mantleaning
of the present invention. FIG 10 is a schematic

pRREds MR prvdcain®bnddie cl eaning effect after the
cl eani ng
DESCRIPTION OF EMBODIMENTS

FIG 6 is a schematic sectional view of a vapor deposition process. FIGs. 7-9 are
schematic sectional views of the flow the cleaning process according to an
embodiment of the present invention.

Referring to FIG 6, during the deposition, a substrate 150 is disposed on a pedestal
110 in a vapor deposition reaction chamber 100. The substrate 150 can be a silicon
chip, a glass substrate, a flexible plastic substrate, or other materials. The vapor
deposition reaction chamber 100 is, for example, a CVD reaction chamber. The
pedestal 110 is disposed in the vapor deposition reaction chamber 100 and the edge
of the pedestal 110 is recessed to form a camrying area 111 for accommodating a
plurality of carrier rings 120. A plurality of closed holes is opened in the bottom
surface 113 of the carrying area 111, and an adsorber 140 is disposed in each hole.

The adsorber 140 can adsorb and fix the carrier ring 120 onto the pedestal 110.
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10 process of the present invention. DESCRI PTI ON OF
EMBODI MENTS FIG 6 is a schematic sectional view of a
vapor deposition process. FIGs. 7-9 are schenmatic
sectional views of the flow the cleaning process
according to an 15 enbodi nent of the present

| nventign. Referring to FIG 6, during the deposition

C Giihet vl B0es hamy Gy Byt relafivp g fpe gedesta
vapor deposition reaction chanber 100. The substrate
1165end das bereiruiing exrying aesion d 24 |dispesas anpopite 9, ong side of the
flexible plastic substrate, or other materials. The
padepsal 11@eplsd ¢drping partioh d22 dhasdskfor HA6ving, thé eubstrate 150 for
exanpl e, a CVD reaction chanber. The 20 pedestal 110

tHeSvaghbs BEsRRIdNN tAResudRPoE ERRA TSIl D &fpiol Gk &haMieportion
106@anda§ﬁe edge of the pedestal 110 ?g recessed t%

1% e b in%eaﬁ%as@q%@ratfeofsﬁ%ﬁmﬁéde@&l 8119 in the vapor

urality of carrier rings 120. A plurality o osed

holes is ened in bottom, surface 113 of th
AP 5o RE Ao 1 e YobAE iR fd d34P s iy 150
each hole. _The adsorher 140 c adsorb and, fix_the )
Oetaqf{]th% VapQT lFPesiHoR FEastie @1} J0giatign ghe reactipne  The material

carrier ring 120 can be noved horizontal ly and -
depsttedial thy vaparalepostionist fas cpapplet an insulatng lapier, sieh a3 silicon

protrudi ng carrying portion 122 di sposed opposite to
nidriée, Siliden ok yiitrizle, pedianadxidél0. The carryi ng portion

122 is used for carrying the substrate 150 for the

Dﬁﬁﬁg Ehed&?eﬁﬁbhﬁﬁe pARlusUTteactiBs L@kt lonBf ddpb&itbdloOhe surface of
oys the carrying portion 5 122 to carry and nove

m .
tﬂggsglgg&mg‘ 45646 fomPa @%%it?‘églglra?%ggﬁ’ Bt 0 férﬂléé% fardPMbunt of

I'tioh reaction tha or vapor oSTtion,
and. nove .t he substrate 150 out of the v
dERASHIORTF oS d-10p 0B iEG Honsh Sprtas ! 2bs Redesb T Y, the wapgr surface
The materi al ‘
121 of the carrier ring, and between the carrier ring 120, the side surface 112 of the

carrying area, and the bottom surface 113 of the carrying area. The deposition
residues 130a are formed along the gap between the carrier ring 120 and the side
surface 112 of the carrying area.

Referring to FIG. 7, after the vapor deposition step, the substrate 150 is moved out
of the vapor deposition reaction chamber 100, and the carrier ring 120 retumns to the
carrying area 111 of the substrate 110. Then, the cleaning process of the vapor
deposition reaction chamber 100 begins.  First, the pedestal 110 and the carrier ring
120 are cleaned with a high pressure gas 155, in which a cleaning gas in the high
pressure gas 155 and the deposition residues 130a react with each other to rapidly
clear away the deposition residues 130a on the upper surfaces of the pedestal 110

and the carrier ring 120. The cleaning gas in the high pressure gas 155 is usually
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deposited in the vapor deposition is, for exanple, an
i nsul ating layer, such as silicon nitride, silicon
oxynitride, or silicon oxide. 10 During the
deposition, the product of reaction is not only
deposited on the surface of the substrate 150 to
forma deposition |layer 130, but also forns a |arge
NEreuRt fofexag@iosi ti on resi dues 130a on the upper
surface of the pedestal 110, the upper surface 121
Refertithgetocdd G 8.aafter beigg cloadedley thedmglht pressuay gasdid 5y thagarrier ring
120, the side surface 112 of the carrying area, and
1200 & YaRtis i rsovddagevakd 3o abotehie carryini igeaal Kaof thB@edestal 110
deposition 15 residues 130a are fornmed al ong the gap

aIlRF!%VM%&P fibReihe ?aédés@a!l 116 B9 aleRaidngaddre St fhatSasdaaE cleaning
112 of the carrying area. Referring to FIG 7, after

il X o%g@c?'{viﬁ‘leé’%%si }egié%ég?sflédh% %fé%}?igg%%.ﬁgllw@lgrﬂw} d{%)sg&l% gas

the vapo 0 I on reac

d the carrier ring 1 returns to the <carrying .
188 a4 g ey Bt BhleAlond theriane beliusel bRl ring 120
process of the vapor 20 deposition reaction chanber
andbhegayying arq Yld¢ and then fdbeemiact thegleppytiomeesidies | Ha on the
ring 120 are cleaned with a high pressure gas 155,
bottomsindiceal 18| dahe ngrrgag araa tohreadbivgth thpmess as & des avBly the
and the deposition residues 130a react with each

d@3daRiontresil@Ri B0}, Thealeadinggad ethd @90 Préssoe dae 360 Eessually
130a on the upper surfaces of the pedestal 110 and

Ni8r PRFS Samlpld)d 120. The cleaning gas in the high
pfessire gas 155 is usually 8 NF3 or F2, for

RS 1 LA B pEACTo AR 53058 By o
O b TS P50 £ TSR SRR 50 g
110 by a certain space. After that, a second cl eaning

carrier ring 120. At this time, a full flush 170 is performed in the vapor deposition
reaction chamber with a cleaning gas, such that the cleaning gas fully contacts each
of the surfaces of the pedestal 110 and the carrier ring 120, and then the cleaning
process is finished.

As shown in FIG 10, a schematic view of the cleaning effect after the cleaning
process in the present invemtion is shown. Before the next vapor deposition
reaction, cach of the surfaces of the pedestal 110 and the carrier ring 120 is cleaned
thoroughly without any remained sediments.

In the above embodiment, before being cleaned by the low pressure gas 160, the
carrier ring 120 is vertically moved upward to above the carrying area 111 of the

pedestal 110 and spaced from the carrying area 111 of the pedestal 110 by a certain

space. In this manner, the cleaning gas fully contacts the deposition residues 130a
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51is performed with a | ow pressure gas 160. A
cleaning gas in the |low pressure gas 160 may enter
the carrying area 111 al ong the space between the
carrier ring 120 and the carrying area 111, and then
fully contact the deposition residues 130a on the
bottom surface 113 of the carrying area to react with
on flgrpotéan gurfacs bl thevesyrvingeareadp geact ivath thems, gpas to clear
130a. The cleaning gas in the | ow pressure gas 160 is
awsyislid geposioNR8signesF230af oHaweyep|the cRafee mmignt2( maf| aso be
9, after being cleaned by the | ow pressure gas 160,
mioead | orlxontatigpagl tspacedr éenduhs palsahriaOr byraih negtadin space.
the surfaces of the pedestal 110 and the carrier
AlteRRitd- th&latrfek $inki 178, cal Al be flovadvdrfiBallySadehdrdoRBlly at

in the vapor deposition reaction chanber 'wth a
I . , .
S 3% (a BT bR bl 166,18 R4 ikl e podopl 110
d th [ [ 120, dth th [
b poces fiditaen; Thedtiol 118 Frriors B BReh e the

vi ew of the cleaning effect after the cl eaning
cHFigCERS 1 2GhbY HeeriRERRe- | nvention is shown. Before the
next vapor deposition reaction, each of the surfaces
Ipfdditien, pleciawsivalentbbdineerd it Hstrated vath a teagfio2¢haider in a CVD
cl eaned 20 thoroughly wi thout any renai ned
pReseMcvevt) thleprafeay enwmtionli et , lilheédklerd8l NThe present
cl eaned by the | ow pressure gas 160, the «carrier

idveASonl & Helus¥® f&léleﬁif d8poBRYR deitRINe t i di RePRRY Eer! tRE carrier ring

carrying area 1 of the pedestal 110 and spaced

1
f h f th I . b .
fogé%nﬁﬁméﬁg{é% é{.enﬁglﬁﬁ%aﬁ? 8% %f}lep Il’lf}ﬂbt%ﬁpﬁgqﬁé ﬁ?de:slt%igglst%e Feaction

nanner, e cleaning
fully contacts the deposition residues 130 9 on the
SRS e et @pgn Wﬁm@re%ﬁs?% ﬁrgenavré&&%t&ﬁ? Eeqetionyphagber

them so as to clear .
has been cleaned thoroughly before the deposition process.

If the vapor deposition reaction chamber is cleaned by using the clean method
provided by the present invention, the deposition residues remained in the gap
between the pedestal and the carrier ring can be removed thoroughly, thereby
preventing the residual particles from affecting the next vapor deposition process
and enhancing the production yield of the vapor deposition reaction and the element
performance.

Though the present invention has been disclosed above through the preferred
embodiment, the preferred embodiment is not intended to limit the present invention.
Anyone skilled in the art can make some modifications and variations without
departing from the spirit and scope of the present invention. Therefore, the

protecting scope of the present invention falls in the appended claims.

10



away the deposition residues 130a. However, the
carrier ring 120 may al so be noved horizontally and
spaced fromthe pedestal 110 by a certain space.
Alternatively, the carrier ring 120 can al so be noved
vertically and horizontally at 5 the sane tinme to be

far fromthe pedestal 110, and spaced from.fhe.
praﬂléi%apawt fsy thosg Xl it ot ﬁ%@%%&%éﬂlﬁ?ahm and
may al so be noved to be spaced fromthe carrier ring
vandidyy can bermadentosthastuctpre efithictrressnt myentiovyithout departing
enbodinment is illustrated wwth a reaction chanber in
fianCiHR scppooessrit bibmviaventione i ementf thoergomg, itss maended
limted thereby. The present 10 invention can be

thi efle tfredeh Jh 8OO Hobv 10 M ddeEdatlb®s ah® NRatiReshsb6f S Nnvention
the carrier ring for carrying/noving the substrate or

p%ﬁ%l t Arwittaf the ﬁgg@ ot tf(ﬂio“'_/iﬁ% Elfind SRCHER Bquivalents.
chanber "after other vapor depositfon processes, or
ensure that the reaction chanber has been cl eaned

t horoughly before the deposition process. If the
vapor deposition reaction chanber is cleaned by using
the clean nethod 15 provided by the present

i nvention, the deposition residues remained in the
gap between the pedestal and the carrier ring can be
renoved t horoughly, thereby preventing the residua
particles fromaffecting the next vapor deposition
process and enhancing the production yield of the
vapor deposition reaction and the el enent

performance. 20 Though the present invention has been
di scl osed above through the preferred enbodinent,
the preferred enbodiment is not intended to limt the
present invention. Anyone skilled in the art can
make sone nodifications and variations w thout
departing fromthe spirit and scope of the present

i nvention. Therefore, the

11
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15

20

protecting scope of the present invention falls in
the appended clains. 10 It will be apparent to those
skilled in the art that various nodifications and
variations can be nmade to the structure of the
present invention w thout departing fromthe scope
r i L the invention. In view of the foregoing,
Vvﬁ@Tﬁgcﬁﬁ%@ﬁ%BJE‘that the present invention cover
nodi fications and variati ons 8f this inventionlp )
bréwileadmeted. fox) dleaming TaPHe IRISPIODJEATIE FEMPEHIIAYDE 2
clains and their equivalents. 11 WHAT IS CLAIMED | S:
pedestil andl Tbardnr rieg,hokrethidhe pedsstal isgrsad ferperrytposbsiralg and the
reacti on chanber having a pedestal and a carrier
carrief fifigis |odagidedNtht: herfpedd shapedestalibe darfying ommoyingghasubstrate,
substrate and the <carrier ring is |located on the

Sk d ffind-he pedestal for carrying or noving the
thems%strg]?e, é5 t he met hod conprising: separating the

%%d%Jéng%%%s&Q%uﬁﬂﬁéEﬁﬁefﬁggfICleaning t he pedestal,

ring, and an ar ay between the ,
pedestal an he carrier ri with.,a first S;
et thonaedesteitfc Frtich fps, wroah oA Ry bifb 2t PR pertpdl and
carrier ring. 10 2. The clean nethod as clained in

thecanifairimgﬂﬂtm%ﬁéighs;taﬁ@ carrier ring i s noved

vertically and spaced fromthe pedestal by a certain
girséraring a fidll filttetocd@anheptdesid! asl e gimedring cl ai m 1,
wherein the carrier ring is noved horizontally and
Spage ¢idahafkhbe apadaficdlin R¥aim Cewhaden thestamiereringis moved

The clean nmethod as clained in claim1, wherein the
verticgw HfgpaEédqﬂoﬁ%thy&gtal by a certain distance.

3. The clean method as claimed in claim 1, wherein the carrier ring is moved
horizontally and spaced from the pedestal by a certain distance.

4. The clean method as claimed in claim 1, wherein the carrier ring is moved
vertically and horizontally at the same time and spaced from the pedestal by a certain
distance.

5. The clean method as claimed in claim 1, further comprising cleaning the
surfaces of the pedestal and the carrier ring with a second gas before the step of
separating the pedestal and the carrier ring.

6. The clean method as claimed in claim 5, wherein the second gas is a high
pressure gas and the first gas is a low pressure gas.

7. The clean method as claimed in claim 1, wherein the edge of the pedestal is

recessed to form a carrying area for accommodating the carrier ring.

8. The clean method as claimed in claim 1, wherein the carrier ring has a

12



10

15 vertically and horizontally at the same tinme and
spaced fromthe pedestal by a certain distance. 5.
The clean nethod as clained in claim1, further
conprising cleaning the surfaces of the pedestal and
the carrier ring with a second gas before the step of
epar ating the pedestal | kng: 20 6.
protrud i Y DA O SR g ¢ gk bf &6 rEhat, 10 1
second gas i s hi gh ressure . gas and.the first gas
o The clswn prebadg el 0 Sk b1 BAGeHe R GUP S cafiRaees @
in claim1l, wherein the edge of the pedestal is
silicon eiipssgldsstsubstoatenadlaxille plagdc avhsiaror QeAdheEdds ng
the carrier ring. 8 The clean nethod as clained in
¢b.aite dearvdnethei ms ichémediir cleim rli mgjtablesfoa beib@ carried out after a
protrudi ng carrying portion di sposed opposite to one
vapor JeflSsitin $riSesP @ARSHored $h thER@p6! @PBsifBi: headti@s cleintbefred
inclaiml, wherein the substrate conprises a
o . _ _ _ , . .
T hBno o AR R RS Sy 1L [ et aRtd efore o
clainmed in.claim1, .suitabl e, for.. hei . [ out
vaporepiio Pigct o e it sy agy SesaBliepE ARy GE st
t he vapor deposition reaction chamher. 11. %he Jean .
et Hestclean eethpdraticlpined ki LaTherdnie Yappr fiofiion reaction
carried out before a vapor deposition process is
champaerif o chemicalnvaphedapapition deybyireaction chagbéton chanber .
12. The clean nethod as clainmed in claim1l, wherein
t he vapor deposition reaction chanber is a chem ca
vapor deposition (CVD) reaction chanber. 10 13

13



10

CLEAN METHOD FOR VAPOR DEPGCSI TI ON PROCESS ABSTRACT
OF THE DI SCLOSURE A nethod for cleaning a reaction
chanber having a pedestal and a carrier ring is
provided. First, the pedestal and the carrier ring
are cleaned with a high pressure gas. Next, the
carrier ring_ is_noved to | eave the pedestal, and a

| ow pr essur eLFAN METHQD By VAROR DERRSIRION REOGETS

the carrier ring, and an area |ay between the

pedestal and the carrier ring. Thereafter, a ful

flush is perfor mMBSTRATEQF THE [I8GEESAIRIEAND t he

carrier ring. Figure 6

A method for cleaning a reaction chamber having a pedestal and a carrier ring is
provided. First, the pedestal and the carrier ring are cleaned with a high pressure gas.
Next, the carrier ring is moved to leave the pedestal, and a low pressure gas is provided
to clean the pedestal, the carrier ring, and an area lay between the pedestal and the
carrier ring. Thereafter, a full flush is performed to clean the pedestal and the carrier

ring.

Figure 6
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