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‘Technlcal Field The present invention relates to a film deposition
apparatus Background Art In a sem conductor device having a MOS (Metal 10
Sem conductor) field-effect transistor structure, for exanple, an
alunlnun1aw Hwnmmwmm i and Cu is enployed as a constituting material for
awring | wiring layer containing alumnumis deposited on a
silicon substrammnwonstltuting a sem conductor wafer 15 (sinply referred to
as "wafer"” hereinafter) by heat treatnent, it is likely that al um num of
the wiring layer and silicon of the substrate will be interdiffused to
destroy a diffusion |ayer) The adg |% 8ncok ?Ibl@O@ poyt he al um num al | oy
t hus prev MN“mﬂmmg 20 inter-d fu3|on romoccurring. However, there
occurs a S“mm“‘m ontact resistance is increased because silicon is
precipitated oyugf the alum numalloy onto the silicon substrate in a
contact portion to form an n-typeLsi bEPOBIfragRr ArpplRATPSt ype silicon |ayer,
whi ch 25 causes a so-called pn junction, in accordance with mniaturization
of the sem conductor device. A barrier netal |ayer is therefore interposed
bet ween the silicon 15 AUG 2003 2 substrate and the wiring |ayer in order
to prevent silicon of the substrate @edhaliaalndmeddl the wiring | ayer from
reacting on each other and prevent a pn junction fromoccurring. 5 A
titani um all oy, such The Dre¢sent HRwgnoion irelites whosef ibacdéndsitien
| ower than that of a conventionally-used tungsten alloy or tungsten and
whose property iaPpA&Gatust.abl e toward heat or the like, has recently been
adopted as a constituting material 10 for the barrier netal |ayer.
Furthernmore, instead of a sputtering@%ﬁﬁgﬁﬁuQQ(QHF(Chenlcal Vapor
Deposi tion) systen1has recent) 5 b en used as a filmdeposition apparatus

for forming a barrlerqnﬁzﬁeW YGEQF FIFVIRE i BRF IR & NOP n{XetRt age 15
axarpl e 10 ©her (a8 Sanacifat GL AR ot e fbaf?lﬁsrtésrefﬁéé)%%”?%ﬁﬁf%bm
-pl)-lr yceng:Aﬁ\éeEdep sf'{j?d{er%%jp ag’efag{' %@%@l'ﬂi eeéjﬁroﬂ‘ g‘%e&ﬁ# er t han
ayer 11, ther ShB STed de dERAH e%ﬂym%@lf%wﬂmn%ﬁfé B’és‘%%ﬁ‘#%% abl e

is held by a cl g% Widigy tlfwéyalcéa@ﬁyﬂgerailﬁﬁu@lﬁp% tddjSo & £&HaSH en

a silicon substrate constituting a semiconductor wafer

15 (simply referred to as "wafer" hereinafter) by heat
treatment, it is likely that aluminum of the wiring
layer and silicon of the substrate will be inter-
diffused to destroy a diffusion layer. The addition of
silicon to the aluminum alloy thus prevents the above

20 inter-diffusion from occurring. However, there occurs
a problem that contact resistance is increased because
silicon is precipitated out of the aluminum alloy onto
the silicon substrate in a contact portion to form an
n-type silicon layer and a p-type silicon layer, which

25 causes a so-called pn junction, in accordance with
miniaturization of the semiconductor device. A barrier

metal layer is therefore interposed between the silicon



25 alloy film the clanp absorbs heat fromthe periphery of the maﬁﬁ?”#ﬁnﬂb3
*the di.stribution of tenperatures of the substrate becones nonuniform t
the result that 15 AUG 2003 3 a uniformbarrier nmetal layer is difficult
to form In the thermal CVD systemfor depositing a TiNfilm as shown in
FIG 6A, a wafer Wis sinply nounted on a nounting table Z0, w thout using
any clanp, to subject 5 it to deposition processing. However, in the
thermal CVD system described above, the watgr Wis sinply nounted on the
mounting table 10; therefore, as shown in FIG 6A a TiNfilmlayer 12 wll
be fornmed on the periphery of the wafer Was well 10 as on the top thereof.
After the barri i ife nes a ilm(wring
| ayer) 11 is fo§%§¥%§?ﬁi3*%%H??%39§§%%§ ?%§g§ gé %% efﬁ%gﬁ%?éyg##ln1ll is

flattened. This %ila{ &l &g E&?@déﬁﬁé’ti?&t eé{l?;ngg%nﬁﬂu%f(g?énéﬁfing

Mechani cal Polishing) since 15 the neta as to inprove In-degree

of flatteness in Ar&orEadte or ¥héOify PSR f 686 SEEHEE Uafd @PFevent a pn
extrenely-nultilayer structure of a sem conductor device. If, however, the

net al filﬁlll(Nﬁﬁﬂ&tiéﬁ)iﬁoﬁfﬁtdﬁ&ﬁingVis flattened by CMP, the TiN-film

| ayer 12 20 is not renoved but remains on the periphery of the wafer W as
shown in B G 6B. |n ntbetanbudsallbgy esushaaki riNwahahTéawpobrbe renoved
but remains on the periphery of the wafer Wafter the netal film1l

deposi ted on thetbzamiwn, mtase | cgactiRity fisalovwerdth@b thbateqgfieatly, the
remai ni ng peripheral filmcomes off in a processing chanber for

post - pr ocessi ng conventbesablyontedi angshent akiepyor etungageyi ehds. 15
AUG 2003 4 If, noreover, the nmetal film1l is flattened by, e.g., plasm
etching, the Tiwhosenprgrerty is vernypvetabientewargehepheey thet hakaafer W
simul taneously with the flattening. However, there is a limt to accurate 5
control of plasmtAanEreeRily tbeen frdeptedt agodi perehibubinggpatesial| at ness
of the nmetal film Disclosure of Invention The object of the present

inventi otd s to P0OVEIRMR RA¥Tiex JBpbRLt {8%eEppar at us capable of uniformy 10
mai ntai ning the distributjon of tepperatyres of the entire surface_of
target object to be p?%ﬁﬁé%ﬁﬁ?rﬁltﬂgﬁFeéapBEiﬁgSPHEtﬁEFPBhéyﬁtSP'tﬁeCY§rget

obj ect to procesaéﬂghgggi Vapor Deposition) system has recently been

used as a film deposition apparatus for forming a
barrier metal layer in order to improve a film coverage

15 state in a step portion of a silicon substrate or a
step coverage. For example, a thermal CVD system is
used to form a barrier metal layer from TiN.

However, the dependence of deposition speed on

temperature in processing (deposition) gas for

20 depositing a TiN layer is higher than that in
processing gas for depositing a conventional tungsten
alloy-film layer. 1If, therefore, the periphery of a
wafer mounted on a mounting table is held by a clamp as
in the thermal CVD system for depositing a tungsten

25 alloy film, the clamp absorbs heat from the periphery
of the wafer, and the distribution of temperatures of

the substrate becomes nonuniform, with the result that



The.above object is attained by a deposition 15 apparatus describedmgeﬁghﬁm3
"“A filmdeposition apparatus of the present invention includes a container
form ng a processing chanber for processing a target object; a nounting
tabl e which is provided in the processi ng chanber and on which the target
object is nounted; a 20 first heating apparatus provided in the nounting
table, for heating the target object nounted on the nounting table; a first
gas supply section provided in the container3, for supplying processing gas
into the processing chanber, the processing gas formng a high 25

mel ting-point netal-filmlayer on the target object nounted on the nounting
tabl e; a novabl ea chifofRrb&t i@t e BaPELAPELT YsOodithectdtgeb 6bFACt 2Ad
hol di ng 15 AU G 2003 5 the target object on the nounting table; a second
heati ng appar at ushé otlnexinsEpevit 8y ytémofiot héepbaipingoa DeHt £hHym| hascl anp
indirectly; a gas flow path fornmed between the clanp and the second heating
appar at us when Sshéwn cimnplés 6bdyeal vafer pgsisi simphermouhted| anpacl anps
the target object; and a second gas supply.section for causing backside gas
to flowinto thén@mtm@v:t@l@len.lg\sc‘mi*elh@gtt@sin@ anpvelampuctar subjheh a
target object is clanped, the clanp is brought into intimate 10 contact
with the periphelty &9 deroshbiier PHPee$SiBIbl ock a space between the
processing surface (top surface) of the object and the side thereof, and
the backside gas preVWeVeF ocdBsthE FRETMadMGYTL\GYREHR ARICE HeederbRVRr y
of the object, so that_it is.Z5 difL;eult for the grocessing gas, .which is
supplied to the PHIRES NG siFf 1SHEPLY PARPEBR R, the Pouphififetablie 49it he

bj . Co I hi gh- el t i ng: poj | -fil b
G HT Ul Lo forMenes e pors preoy obReRES: SFher 2 obt Tt IR GLERES Fhe
metal f1im oan SEET 6 STNE, of EHGRAELLRE: ok (B WREBR I 88 fELY:
: ) , Ap IS heat éd by means

of radianfy heat fLofy att‘f@%é%%ﬁ&f‘é&?. a“ﬂff?éfkéﬁgebmg?fie}ﬁlgﬁﬁ{éﬁﬂpjfég{ayre of

t he periphery of the target object 1Ts not [owere en t ob IS

cl anped and thus; @ &%ﬁcﬁﬁ@%&i '%ﬁé‘f‘ai’ﬁ%gegoﬁ&éﬁ @ﬂlﬁxh@wﬁgihﬁ%é%i?cf of

the object. If the gas ow pa extends so as to pass 't UG 2003 6

edge portion of {dierdaha@loRbLRstbetAMPBImEYal NeafbAND2aRdt BRePRELRIETY OF
the nounting table, the processing gas does not reach the periphery of the

target object, spilhatlaidi ghatebhédg- pohdé fiboréayry nsaadbetd peevent ed
frombeing forned on the side of the object. Furthernore, in order to
prevent the progsssstognedsby revp f { Ohemijcat oMaechahecabj Polishings pirterabl e
to formthe gas flow path such that the backside gas is exhausted in the
directiontf thethritreetal rEiulm el bnicas 180 oimphevel anpdegneerdér to reliably

prevent a high-nelting-point netal -l ayer from being deposited to the side
of the flatteness in accordance with hyperfine structure and

extremely-multilayer structure of a semiconductor
device. If, however, the metal film 11 on the top of
the wafer W is flattened by CMP, the TiN-film layer 12
20 is not removed but remains on the periphery of the
wafer W, as shown in FIG. 6B. In other words, there is
a film which cannot be removed but remains on the
periphery of the wafer W after the metal £film 11
deposited on the barrier metal layer 12 is flattened.
25 Consequently, the remaining peripheral film comes off
in a processing chamber for post-processing and causes

a contamination, thereby reducing yields.



target object, it is preferable to adopt inert gas as the backside S
"Further, in order to mninmze an 15 influence of the backside gas eﬂ?t@gﬁﬂma
into the processing chanber upon the deposition processing, it is

preferable to adopt the same gas as part of gas conmponents constituting the
processi ng gas, as the backside gas. Wen the gas flow path is shortened

due 20 to the restriction by the structure of the nounting table and tubing
for supplying backsi de gas, and a predetermned conductance cannot be
secured in the gas flow path, it is preferable to provide the gas flow path
with a buffer section for controlling the 25 conductance of the gas flow

path. If the clanp isrshaneteddde, aclié ndeeat £1anPps1ald platbenedosyportion
of the target object against its 15 AUG 2003 7 inner side, entire

peripheries of tdheyobjEidsmaretciimp) yeihe TINPETR Bafet hE2 pBs | phRsyedf the
object can be maintained airtightly fromthe atnosphere of the processing
chanber can be diatommtitesl paripldry yof |fthe Svabereaves imal t apesesl guwiece,
which is brought into Iine contact with the object, is formed on the inner
side of the clampheaddiatstendriah tHovelgecttisrel| pedliinie o racghtaess of
the gas flow path is increased when the object is clanped against the

t apered sdrfacecantral 1aF miasnam|andgtipes nit s diffienkbntoecipergase ed
nmore reliably frombeing deposited to the periphery of the object. If the
obj ect is clanmped degnessof HelatamreedPEukhadeetayl vEhlmi rti ght ness can be
secured even when the object is placed inaccurately gon the nounting table.
15 If the present invention is aBbFFéHSPSetﬁg EBYEDEAGRe t he uniform
tenperature distribution qof, the object to be processed is, particul arl
required as in the oo \gliet, gW?reP’E?%@Bgo’r%Ye%%%’P-%glWnﬁ’c’i‘é" #Ti or

Ti all isd ited, bett | t b 0. d. Brjef
?)esi:riapt iognI zf gﬁlﬁ'gsdqﬁ%léi{?ée%y%ﬁ%ﬁgﬁni%ae%%%gw \l/J\‘/?rngf%r‘}rB gcessi ng

O S U O NSNS DEURT

system shown in &G rdicFlficd 4 & SEIRIBILL BLOSSs 6 LAl yew of a

15 AUG 2003 8 nounting t e of the system n G 2

FIG 41is a SCh%ﬁPéﬂ&nCré%&%‘ssﬁﬁiﬁ{@' & &ty L5L PRIt Pget a0b So0f L€
t hermal CVD system shown i'n 5 G Z%eﬁf\% V\%fer 'S prefs'%eed; G 5‘?5 a
cross-sectional phseddidiptdadi ng a
The above object is attained by a deposition
15 apparatus described below. A film deposition apparatus

of the present invention includes a container forming a
processing chamber for processing a target object; a
mounting table which is provided in the processing
chamber and on which the target object is mounted; a

20 first heating apparatus provided in the mounting table,
for heating the target object mounted on the mounting
table; a first gas supply section provided in the
container, for supplying processing gas into the
processing chamber, the processing gas forming a high-

25 melting-point metal-film layer on the target object
mounted on the mounting table; a movable clamp for

clamping a periphery of the target object and holding



nodification to the structure of FIG 4; FIG 6A is a cross-sectional view
"showing a wiring layer forned on a wafer with a TiN-filmlayer 10 1.5 AUG 2003
t her ebetween using a prior art thermal CVD system and FIG 6B is a
cross-sectional view showing a state of a wafer Wafter CVP. Best Mdde for
Carrying Qut the Invention A preferred enbodinent in which a film
deposition 15 apparatus according to the present invention is applied to a
thermal CVD system (sinply referred to as "@GVD systent hereinafter), wll
now be described with reference to the acconpanying drawi ngs. (1) Structure
of Processing Apparatus 20 Referring to FIG 1, the structure of a nulti

chamber type praiessidyepspdels W0thed MoChtShgrtaplehi §hseco&¥® system
100 of the present enbodinment is connected, will be described first. As

shown, the procdsssthihgsyatatsu?Ofbrmed os@bacatslyt fited thatchappyr bty
of chanbers are arranged radially around a conmon transfer chanber 204

i ncl udi ng a carrhieaxtiargnt292. cMonpe Spdiréctchy} ya the plowepathgformédd AUG
2003 9 chanber 200 is constituted of cassette chanbers 208 and 210 for

del i veri ng waf ersetwdsn viden ¢lame ormdrthe asetend cheabing 28dpandteassbenes
206, vacuum chanbers 212 and 214 for preheating the wafers Wor cooling
them af te® 5 depd8 tGlHIP skl TANEd Ve eFsPABDtion swheue the orampagiagps
substantially the sane structure and designed for filmdeposition on the
wafer W Wth t HQadArgIorR19%ki oind t heSRPR T899 i PUPRLY cBeSELPRSEODE are
carried into the vacuum chanber 212 10 by neaps of the carrjer arm 202

t hrough t he cass‘ﬁ"tsel%é?&fg?%léz%sg%dt%l ARarRhe EREm®Rst FL¥s BRtRhanber

204 and then preheated. The, preheat ed fers Ware transferred,to the CVD
systens 100, 216, 21 SRF S %%dt%eb%\g?Y%rsﬁEPﬁFuFﬁer’ 8h" §%ch2qbt

(hr ol 0Pl ol JEk L AErdy e TR ! 2o EREEL! 0 O
P et er Mhed SN 44T g SO, oAb PR TIEREp oL 23 o
2100 e 20 SPIUEN 4 RLE e R0 a0cecasis h6r pheRbEap70" 1
100 of the surface) of the object and the side thereof, and the
backside gas prevents processing gas from flowing
around the periphery of the object, so that it is
15 difficult for the processing gas, which is supplied to
the processing surface of the object, to reach the side
of the object. Consequently, a high-melting-point
metal-film layer becomes difficult to form on the
periphery of the target object and thus the occurrence
20 of particles due to exfoliation of the high-melting-
point metal film can be minimized. Since, moreover,
the clamp is heated by means of radiant heat from a
heating source and backside gas, the temperature of the
periphery of the target object is not lowered when the
25 object is clamped and thus a uniform film can be

deposited on the entire surface of the object.

If the gas flow path extends so as to pass the



present enbodi nent will now be described with reference 25 to FIGS. g h@;é
"(A) Overall Cohfiguration of CVD System The overall configuration o? t 003
CVD system 100 15 AUG 2003 to will be described first with reference to
FIG 2. A processing chanber 102 of the CVD system 100 is forned in an
airtight processing container 104. A heater 106 is provided on the side

wal | of the processing chanber 5 102 to heat the inner wall of the
processi ng chanber 102 to a predeterm ned t@nperature. Another heater 108

is mounted on the top of the processing chanber 104 to heat a gas supply
section 118, which wll be described later, to a predeterm ned tenperature.
The processing Kigdhaghetiddof ntheldesr ge ool ey SEatpod By 2tlse ppdamed by
colums 110, and a nounting table 114 (see FIG 3), which will be described
| ater, is providad ithd hemnipheingpiadie aoddRing whibbd, athefprodéssing
nmount ed. The structure of the nmounting section 112 will be 15 detailed

| ater. The gas dgHhldoaerqidbrradd i sherpas deheon eficthei tangeseebjont pf t he
processing chanber 102. The gas supply section 118 is a so-called

shower head type sfasthatpm@ w&éﬁwtmmi@mfplmb@xengcgnsbem ch is 20
supplied froma gas supply source 128 via both an open/cl ose valve and a

f1 ow r at e Scont r ATMARE Bron Paingi foxmed ¢n Bhesiderefisthg ePaader 120
and t hen unifornt{ supplied into the processi ng chanber 102 from a nunber

of gas jet hol e HEGIIWRY o t Q%C?Z%r%b%g%eﬁh?op%'ﬂ%e%%ﬂi%@stabIe

114. Furth 130 f ti th ' hanmb
102 i 5 connect e TS LTI ALoUi ARS ADRAa: pbt 11 P EPEOREPIF oEBsei ng
hanber 102 th h ' t.h 132. Si in_t t t

The processi ng QR LTI G e? oRELI), SR PGS Coahiler Ko 59F cSadr S¥ea on

th [ { f . hel h | 4 and

then' exhaust od hEBRBEThe Dar o ErPr PR eShomt [ R A Py o fnedy 0

supplied i forrdy it tire processing surface of the wafer W with
the result that unf%orﬁ?%gggsition processing can be perfornmed. 10 (B)

Structure of the Mungj rwrééftwnr&ism,ggréeeﬂGthi_&rneméiwﬁg%siﬁ% the
nmounti ng section 112 will now be described in detail. The nounting section

112 is consti t utpedk Of - By & "Dsdm dbS¥n§ Nadsss PMoedt £ 9t habs edd 14£ cepabl e of

nounting a wafer W15 and an al nost ring-shaped heating bl ock 135 arranged
SO as to surrounghider reydecg ivbie gidfeddicl aotvt adgpt abheért 14dasngsudes a
heati ng apparatus 146 capabl e of heating the wafer Wunder control of a
heat er control | ethd Bthakside dde. priwesiseng. idsondétr be Rinileszei ded | ater,
the heating block 135 is used to heat a clanp section 116 during the
processi AP and iinfukrcamt hare heatkside ppas aensttad whtehthe control | ed
by the foregoing heater controller 150. It is preferable that the heating
appar at uses 146 RERFasingFhankge upon the deposition processing, it

is preferable to adopt the same gas as part of gas
components constituting the processing gas, as the
backside gas. When the gas flow path is shortened due
20 to the restriction by the structure of the mounting
table and tubing for supplying backside gas, and a
predetermined conductance cannot be secured in the gas
flow path, it is preferable to provide the gas flow
path with a buffer section for controlling the
25 conductance of the gas flow path.
If the clamp is shaped like a ring and clamps all

of the edge portion of the target object against its



25 included in the nmounting table 114 and heating bl ock 135, be zone

" heat ers capabl & of 'heating for each divided region. The use of thd.5zane 2003
heaters all ows the 15 AUG 2003 12 tenperature controllability to be

i nproved. The nounting table 114 and heating bl ock 135 are nounted on the
top of a supporting plate 134 supported by a plurality of quartz-nade
colums (quartz tubes) 5 110, e.qg., three or four colums. Each of the
columms 110 includes wiring of an electric ®Wring systemfor supplying
power and control signals to the above heating apparatuses 146 and 148 or
tubi ng of a gas supply systemfor supplying backside gas to the 10 nounting
table 114 and tHenear igdhiey,y et ildee pedigghalf s fof neltepsisjddhigegm eventi on
gas. Pin holes 114a, the nunber of which corresponds to that of lifter pins
160, are fornmed delidbd yalvey & ramped haridbiie debr ipldry haf tihe obhfeect pins
160 can be 15 passed through therein. The plural lifter pins 160, e.qg.,
three lifter picanlé® ared retaiacited itk itdhe Xy pfiodm athe fatmogploeee i ofy Gnen 154
so as to nove up and down through the pin holes 114a. The arm 154 is
supported by a Ipradesgingwsianpeshafan 186 delonited | aixiighinty 20 THmwer ed by
an actuator not shown. In other words, the lifter pins 160 protrude_ from
the surfafe of MRXeRAVRR/ iy taRAREd BREfAFOPFIEY £9 RECYI | kb el bre

deliver the wafer Wwhen the water Wis carriqu%g and out, and thsévlﬁmer
bel ow t he surf aC@ et ifduithe PRI 01 S 1HorBe o uHRe tHRPSRI 9%V eh t he

surface of the unting table 114 when the mq;er Wijs ocessed.. The
processi ng charrg'&'e ipa w%mm&?ﬂ‘ c“'rl}éﬁrpf’ Jﬁ%tﬁ&i;%?}pﬂ r neBani sm 117
for clanping the wafer Won t untin abl e 114, during the.processing.
The ol amp mechafiehighEnes &' HAt 18V o et 1 T Eia e IR S

i ncl ud I t. ri.ng-sh d ti 116 5 h
el udesan ol moatsddn G NGl D, SEEL o, 16,0 807 AI0EGeR oM AP
f I fa i t [ i 152
or Tour_5) U SNV Ind 15 Sher SEELL Ol 18y B I Ldsepele holder
shown) for |iftixg @k Gldesdiid (dbpdd{ted 88 nehiol ki didry | 9 b

present enbodi nent, the lifter-pin holder 152 for supporting the clanmp

section 116 and dgecd M I 1Y SHHEWH tidGcidfpdd fAS4iéOStHEOcaperé@r ned
integrally as one conponent and |ifted and |owered integrally through the

15 lifting/| owerdyxrdwaf tgikbdn it thigiaoiesd ofamdbe shomtired t evén honerer

needl ess to say that the lifter pin holder 152 and the arm 154 can be
lifted and | owerge ybfkedi etenplhcédi hghkbowraited ymerharties mountian t tabbé anp
section 1Z6 and the lifter pins 160 20 are operated integrally as one
conponentl5 t he cl anp Bectherpddsehtasinvereipnois depgphbedetohthei pasef the
lifter pins 160. In the |owering operation, the wafer Wsupported by the
lifter pins |60vw@rehehs ampdPny tenperakprecdisoninubiontef thejs nounted
on the 25 nounting table 114 by the | owering operation of the lifter pins
160. In the |iftAniPTpiattvPLIAIRSIRA o5 WRER Pl 2T 1Y cEPEPLEGIt AR Rt er

ins 160 after the .
P ghe case where a high-melting-point metal-film made of

Ti or a Ti alloy is deposited, better results can be
20 produced.
Brief Description of Drawings
FIG. 1 is a schematic plan view of a processing
apparatus having a thermal CVD system to which the
present invention is applied;
25 FIG. 2 is a schematic cross-sectional view of the
thermal CVD system shown in FIG. 1;

FIG. 3 is a schematic cross-sectional view of a



15 AUG 2003 14 clanping is released by the clanp section 116. Wen th
"wafer ‘Wis delivered to the lifter pins Z60 by a carrier arm not sﬁo PGo#M3
when the wafer is received fromthe lifter pins 160 to a carrier arm the
clanp 5 section 116 is | ocated above the carry-in/carry-out path and
therefore it does not disturb the carry in/carry-out operation. The
structure of the clanp section 116 will now be described in detail. As has
been described, the clanp 10 section 116 is8shaped alnost |like a ring and,
as shown in FIG 4, it has an inside diameter enough to clanp the wafer W
More specifically, the clanp section 116 has a tapered surface 116a on the
i nner edge t her ewdyntaindy tteblapef athe wiaeal SCYDreesitemveiowsuti t hat it
15 can be brought into contact with the outer edge of the wafer W Since
the tapered surfRBlde 216a is fornmed on the inner edge of the clanp section
116, it can be brought into |line-contact with the periphery of the wafer W
It is thus possible tBIGnct ek ea tethempeie oroo9-seetponali vhewfof htheaf er
Wnounted on the nounting table 114, prevent_ processing gas fromdiffusing
around the edge BItigg draklfe affdie \Wherrpl fEYRas¥sten tSRPWheb? of a
backsi de-gas flow path which wl| be described later. 25 Referring to FIGS.
3 and 4, the ba de- gRen |DWHARN IF IPrefRede described in detail. In the
present enbodi nent, as_been described in FIG 4, th 15 AUG 2003 15
peri phery of the waf ?IJ&/ h%slstoab"er%"é?)ﬁ%‘f)%wlé?]rﬂbﬁ‘t’l&f}'ﬁlﬁm?ﬁén?n?er nal

i f the, ot ' nb 102 b h d f | | 6a of
The. ol amp. sect i SREE G S Th D oV FETEF Gtbotihy Ghs from flow ng 5
d the ed ti f f d .
mounting tabl o 114 &0 ardhd by ot arec siafr S fhn EABYERTCe WikERs)
section 116 has g he f}ﬁqéqu ddi recddy vPJ‘z’tﬂhf .pﬁ@;#f%bjf%grl 35 so as to
e o0 r

prevent the tenperatur the processing surface o wafer w from
bei ng i nfguenced.y ecgg\%@ecg Widihd he & 8P ti . cvhe @&E' sgedion
116 can be heat ecpét};/ only trhe rlaasl} ant™ heat ﬁm%ﬂ%eat\?—ngsﬁ ock” 135, |f

backsi de gas is causefidO 8 0Vs REtWESEs 1 HEC£1 3AR1 SEEEN 08hddbngnd sbSte
heating bl ock 135, heat can be 15 transmtted to the clanp secCtion 116

effectively and &f fd cirefdd W L5cdd lerated in FIG 3, the backsi de-gas
flow path is secured as foll ows. The backside gas, which is guided froma
gas supply source 144 t Besigakdd diwpaldrA0indgcodories hereweton he
supporting plate 134 and the nounting table 114 through an openi ng/ cl osi ng
val ve 142, a flow ratk porfented adnipodimentanin avhibe 438ipenéepasihfonhe
colums 110, flows around the nounting table 114 and is then guided to the
peri pherySof t heAEPRARAHW agcominmhstdeke deresfnt htnwenteiori revarelede of
the clanp section 116 through a space forned between the heating bl ock 135

and the clanp séQ idbrihemnal CVD. sy R o6s dmp e cor §8 764 ot @ hes prelRnt

enbodi nent, the foll ow advant ages ca e obtained if, the backsi de-gas
1 ow system" Hereinafter), w{&f)now be escrlbeg wfth 9

reference to the accompanying drawings.
(1) Structure of Processing Apparatus
20 | Referring to FIG. 1, the structure of a multi-
chamber type processing apparatus 200 in a cluster to
which a CVD system 100 of the present embodiment is
connected, will be described first.
As shown, the processing apparatus 200 is so
25 constituted that a plurality of chambers are arranged
radially around a common transfer chamber 204 including

a carrier arm 202. More specifically, the processing



path is secured. (a) By supplying the backside gas to the 5 peripheqx gﬁ 2003
"the wafer Wfromthat of the nounting table 114, the processing gas can be
prevented fromflow ng around the edge portion of the wafer Wand thus a
filmcan be prevented from bei ng deposited on the periphery of the wafer W
According to the present 10 enbodi nent, the tapered surface 116a of the
clanp section 116 and the periphery of the wafer Ware brought into

| i ne-contact with each other and the clanp fection 116 is pressed down by
given force, so that airtightness is secured to sone extent. If, however,
15 the backside gas is supplied to the periphery of the wafer Was

descri bed above,chHdithd¥ OZEGSiN RSt LONLEE Of cvapsedtér enambeysngosr aHad

t he edge portion of the wafer Weven though conplete airtightness is not
obtai ned in a cont@cfopadél dwebbhigeearféhe WapetedeROthear fammohl6aantfehe
clanp section 116 and the periphery of the wafer W (b) Since the backside
gas i s caused tochanver n2@4 sapad ecdssabtebel Meenvebeuheahambebso2k2138dand
the clanp section 116, it acts as a heat-transfer nediumto 25 quickly
transfer heat frahttfer eeehegtbhgckha3gafershd oraapodangi bhemisfter is
thus possible to quickly heat the clanp section 116 to a desired

t enper at ur%®e. 1depagict bona ard \GYP osgst9pesleP, gatbearlBeaBbopRBd as the
backsi de gas in accordance with the type of processing. However, it is
preferable to ad@ﬁ?lﬁﬁssvhﬁEﬁnF%a%¥Yeéﬁ?véamﬁ fERRCERAASABA ERELERLEri stic
and does not 5 have an aqxerse,effect qun tgg grocessing in the processing
chanmber 102. Forf@%ahht®B, depesitigR QWchPEsWRBeSnH:-Ar can be adopted. (3)

" 2. . " TR depagip

o ocese i n he CVD SyRLER 560 APPFenBRPBELREEPPaLbneFhPRETong Y EEF pi n

hol der 152 shown_ in FIG 3,is Lif vafer. Wof a sili

'S placed on thetTTTErR R Tette 1RARELRS HFPoPnsi RonBplorhiBleEo HBLE) C
dth Wi h ing 1 ,

e, thet ber i pred JRetis (8 Eng EoPPLEL Ben 202 T8hEoddf FRY. cBbsbitele

Further, the 0pe€ﬁ€g§&£§52g9_XﬁéV?l64%P85t38688ﬂmﬁﬂdt}9ﬁs@Q?”ngmBErthe

flowrate contro ve 140 is controlled to supply inert gas fromthe gas

supply source 14454 nhRd 2PnbRepBeRehtow., Parhe138enbatbldi;a2bed Ryakhe arrow
in FIG 4, the inert gas passes the periphery of the wafer Wand is emtted

toward the outertganssaFeeg@nee ohetOepckaspemsclioon 216,t hneughdbekogen the
clanp section 116 and the heating block 135. The flow rate and pressure 25

of the inert gasasdpplbedriaromébalghsyérowhpghhméléiagepséhtsmeaalto
prevent the processing gas, which is to be supplied into the processing
chanber 1R, frofiilmlBayet)kwadadofoTa¥ ahdtfié fikodepashted86ooxeachssifn9
gas ~n ted the gas the px is enyt entexin9 uxb the ~loWof the inert 9a5 t
~~~Cr not t d~$ttheawbbers-W.\Wwehetwafarer Wo~whichsarassubdsstad +8 Ka&t ed
n~ appaxa p oc Wafer Wthe heati a$ the clanp The spout '1 ~ ~~~ bY table
1.~ 4 r \Were x RredeterningdsdRBBs Yt AORpUATPNETARPAGTEBPs 1Bton&Pded ~.

th aced by the he Sinter ~n th t ction i T6_ys he atip9 blc 35" ,n 116
does no se a he ¥REYUR ghambey ?ﬁelﬁaadcﬁﬂlﬁa'nﬁp tﬁBeCFaﬁgeé WREEES W1 -
the a are stored again in the cassettes 206 through the
20 common transfer chamber 204 and cassette chambers 208
and 210.
(2) Configuration of CVD System
The configuration of the CVD system 100 of the
present embodiment will now be described with reference
25 to FIGS. 2 to 4.
(A) Overall Configuration of CVD System

The overall configuration of the CVD system 100



resent enbodl mthe heatyng blo fl oWw-.n~3 thxou~h ~~.6 ct on p .xect{g’AUG 9
" Contact the~inext gas the clanp se to d~ ixectlY through foaned between ~€£
end flow Path (B6 ck 135, clanp section gas the heatfng blo Control of the
af the Wafer and a tenperature The tenpexatux sroWr which y$ Th be

descri bed. xe sensoxr not d the ~5 WIIl now bY a tenpexatu paxatus 146' an
eater is sensed (n the heating ap ~np ~t to the h conpensates PxVl ded ~

i nfozmat ~on ~s Contxolle'~ 150 Clanp xe ex ¥ tenperate 150, The heat the
wafer to th bY Controller nsmtt~ng fromanp seCtlon 116 atus fox heat txa
heats the Cl he heat~' ng appax exatuxe ection T16 and ring value of t on
froma tenp us svil{olHe--describdibef iatatxevithnfrafeméncderd i PG ap2-. axat Con
based on tenper xo~ided in the ution n the ,~4a of shown p tuxe distxib ~s
un~f oxmed. - sens@rogeddiaty tdi@anbemper(? of f tthee VR rs Wiesn f T @in ihef Srifed 8
such cessin9 surf ace h heat txansmitt entire px tuxe allows bot Thls st~uc
1.5 AUG 2003 19 imafasy aimtighte mtoggssiowd ieentidamend hkat ArkesvertB¥6from
the clanp section 116 to the wafer Wto be_ substantially canceled out each
ot her; thereforéds @m@vidashgm tihe \iifde Walk of dthedrgcesRing SRARBRRY | on
176, 5 the tenperature distributjon on the entire processing surface of the

waf er Wcan uni A2t deatai then Hemivihbut ot ke Rr eFRS HtRd SRAMPRE waf er W

from escapi ng through the cl section Z16, unlike in the prior art és a
sinpl e method, th A% S MYEY SESPRESAEWES nai MRQAF heaterpi8t ure
whi ch is higher than that,of the npunti table 114-(for_ex | e he cl amp
section 116°1 < didypuiiid B s SR of (i preseratad it RERE Ao hofo of

th ti t abl 114 i i t iech

i gher han t hatt SH° the o SHORRY it 1y Vi haut hrse gt abed” '°
t t ,ht | 4 I i i
Lorper At ure SS1S0ed WIe 419400 QARG eerh3E- Lo 07l dnd Tpb e diemhd e
uni formed,g Tn t Ry iissento LIRAIERIL AsndlBreidPedeobaye. 1 82 2ugoBecdgat er
constituted of a plurality o eaters, e.g., three heaters, iIs opted as

the heating appq;&ﬁtdﬁﬁnrﬂéﬁlmd 8. a Sho\eridder 08 €114 hesdenprgatyy g can
be controll ed i ndependently fox each of the heaters, the tenperatures of

the wafer Wand vtiek Wil 39 tdeitdfpeld Totebp LONGFOF1@sdi tnpetié, and the
tenperature distribution on the entire processing surface of the wafer W

can be mai nt ai naburmtimgirséotivy. 117 ,on whicHUG wOOSr 20 fsirmdentede, the
above zone heater is adopted, its heating efficiency can be inproved nore

t han when one héiteerstimuaisetk fof tleatnount fmgl $séesigowel2 cebslnpei on can be
decreased. The nunber of heaters constituting 5 the zone heater is not
limted ti5 t he almhailegditldatters needl ess to say that a zone heater
constituted of a given nunber of heaters according to the structure of the
apparatus can be adoptkRl. 9ameSyRplY p2RetHan ot 18 his ppeeeidedgorhbBer 102
and 10 the gas supply section 118 are preheated to, e.g., 150C by their

cor r espondi ng’ h&ﬁ%@ﬂ@@%‘?ﬂd”l%ﬁ e eﬁ’r?q’l%s%lb‘b@ecE@Wa‘?’fi b%&- ar Fe¥ds
processing 9as cotati ek elo o B Ve Lo st egl TGOS B
charber 102 1 SR Sl U5 PERETS AReLBUESS dfp. | piphriglred
constitugﬁp of supplied from a gas supply source 128 via both an

open/close valve and a flow-rate control valve 122, to

be diffused in a gas diffusing chamber 120 and then

uniformly supplied into the processing chamber 102 from

a number of gas jet holes 118 formed on the face

25 opposed to the mounting table 114.

Furthermore, a vacuum pump 130 for evacuating the

processing chamber 102 is connected to the lower



TiNis fornmed on the wafer W As descri bed above, in the present

" enbodi nent, 20'inert gas passes the periphery of the wafer Wwhen { e ARt 2093
Wis clanped by the clanp section 116, no processing gas reaches the

peri phery of the wafer W As a result, no TiNfilmlayer is formed around

t he periphery of the wafer W so that particles due to 25 exfoliation of
the TiN-filmLayer can be prevented from occurring. Since, noreover, the
clanp section 116 is heated at a predetermined tenperature, even though the
1.5 AUG 2003 21 wafer Wis clanped by the clanp portion 116, the
tenperature distribution on the entire processing surface can be naintai ned
uni formy and apbr¥Hifon Bf Ay gratdss iy thnbdd argd ehioukie 4 ef erred
enbodi nent of tﬁ% pr esent |nvent|on has been descri bed above with reference
to the acconpangviagudtdwmgthasver silde priesaie iaband istirictus, | i mted
to the structure of the enbodi ment. One of ordinary skill in the art can

t hi nk of vari oush®0 pricaegess nandiasodidppdatadnntd tthmaprmecddwirghtchidrter he
changes and nodificaticsns fall within the. scope of techniques of the
present inventi df2 Her sprayeide on rtheherdueas opalinfus ahelpnsvdfew hat h
is formed fromal nost the central part of the nmounting table 114 15 toward
its periphery, hedsyon thee mousddmg itakde ildi iandhdthan wxhansted hi s
structure. For exanple, when a gas flow path 300 having an adequate |ength,
as shown in Fl Gthsoughnide meriaharyd ofdhe QMo rtahliel i mideFan
conduct ance cannot be qbtajned due to the 20 restriction by apparatus
structure such £& SPRd e WdHfRrahde &l g riese 9 s BFECShavi ng

a given vol une o be proyjded i as fl ow path 300.

f or egoi ng errbodlo%éﬁ"ﬁ1 “?‘?é‘%‘r é‘ia( lstba&(tﬁﬂ Sl %F}H&‘%% cg?%‘?/se‘nft}r?fh
gas; however, the re%pnt 25 |gﬁ€nt|é¥1 X ot limted to such a structure.
For exanpl e, t h&@TEET d‘é‘sg §875% é:argn ‘mponents constituting the

processi gﬁ gas, can b (yt)chrq&tq&é Ibe% h%ﬁ%}%%pgssggtiéﬁm deposi ting

preventi gas. Slnce i's case s sone of gas conponent s
constituting the pro%%%ﬁ ated lﬂﬁﬁ% 5§%§

clanp and emtted int e pr ces?fr% C n!gﬁ/ an »&&Q? ﬁ%@e '?‘fl] reo ﬂ%pon
the film deposi tyen ;caN 188 RN 7R bJLHéJ&rlrﬂgcﬁ i ddddi1 Whigfe i s formed

unexpectedly on the periphery of the wafer W can be renoved positively by

causi ng cl eani Ngnciiit iTlf et Gk 1095 AN Edaldtd Wated o f | LW dTindde disk-~
backsi de-gas flow path. 10 In the above enbodi nent, the structure for

deposi ting a bamshagedreicaindiayxert dbdrereld Ofcapdbles dfkesumisiran € xafde wand
descri bed; however, the present invention is not limted to this structure,
but can Bé appl ised tam tdlecsds e ityprshapdi dreatelng rigtquit nt 3 Shreaatakgéedn sayer
|5 such as a Ti-filmlayer, a Wlayer, a Wi |layer and a Ta |ayer, is
formed. In the fasr égoisvy roistithentmourieing dedsls nl eppdfke usourtdmg f our
CVD systens is taken as an exanple and described; however, the present

i nvention is nottabl@ tldd tigalidesta @akidarrars s 2t apmpakile Rh film
deposi ti on apparatus used al one or_a processing apparatus having one or
nore fil m deposit@ddinggdiampfear W undpm gontyial of a heater

controller 150 during the processing. As will be

20 described later, the heating block 135 is used to heat
a clamp section 116 during the processing and includes
another heating apparatus 148 which is controlled by
the foregoing heater controller 150. It is preferable
that the heating apparatuses 146 and 148, which are

25 included in the mounting table 114 and heating block
135, be zone heaters capable of heating for each

divided region. The use of the zone heaters allows the



23 CL AI MS 1. Afilmdeposition apparatus conprising: a container
"forming a processing chanber for processing a target object; 5 a nﬁ@nﬂﬂ&dﬂm
tabl e which is provided in the processi ng chanber and on which the target
object is nounted; a first heating apparatus provided in the nounting
table, for heating the target object nounted on the 10 nounting table; a
first gas supply section provided in the container, for supplying
processing gas into the processing chanber,jadapted to forma high-nelting
point netal-filmlayer on the target object nmounted on 15 the nounting
tabl e; a novable clanp for clanping an edge portion of the target object

and hol di ng t he dafaatiaabie dordird ALy N 1EP| Bnprop&gond heating
apparatus formed separately from 20 the clanp, for heating the clanp

indirectly; a first gose fhompiid €bhioect byahdehaRuhd Ngl1bak! e3angdréhe
second heating apparatus; a second gas flow path forned between the clanp

and the second heatrittegl appatted usopvheh 4 heupspenmtping Ebat@VvEIY t ®uppdpsedi on
where the clanp clanps the target object; and a second gas supply section

for causing bacKsi de plural MG DO 24t rasade ¢dbumnst pqvdet i vebesnd
second gas flow paths. 2. The fil mdeposition apparatus according to claim
1, wherei ® the fikOt ewdh scdvree (ris fowny gatumnext eachoofisthe pabsnnse
edge portion of the target 5 object clanped by the clanp. 3. The film
deposi ti on apparigtQusingldsten il zing|ef mn elgekeian whelngckeseRM géRr act s as

a heat
supplying power and control signals to the above

heating apparatuses 146 and 148 or tubing of a gas
supply system for supplying backside gas to the

10 mounting table 114 and the periphery of the wafer W as
film-depositing prevention gas.

Pin holes 11l4a, the number of which corresponds to
that of lifter pins 160, are formed in the above
mounting table 114 such that the lifter pins 160 can be

15 passed through therein. The plural lifter pins 160,
e.g., three lifter pins 160 are attached to the top of
a lifting/lowering arm 154 so as to move up and down
through the pin holes 114a. The arm 154 is supported
by a lifting/lowering shaft 156 which is lifted and

20 lowered by an actuator not shown. In other words, the
lifter pins 160 protrude from the surface of the
mounting table 114 and operates so as to receive or
deliver the wafer W when the wafer W is carried in and
out, and they lower below the surface of the mounting

25 table 114 and mount the wafer W on the surface of the
mounting table 114 when the wafer W is processed.

The processing chamber 102 also includes a clamp



transfer nmediumfor transferring heat fromthe second heating appargtus to
"the clanp. 10 4. The film deposition apparatus according to one of 5aﬁW§2W3
wherein the backside gas acts as fil mdepositing prevention gas for
preventing the processing gas fromdiffusing around the edge portion of the
target object. 15 5. The fil m deposition apparatus according to one of
claim1, wherein the second gas supply section is configured to supply

cl eaning gas for renoving a filmfromthe edge portion of the target

object. 6. The film deposition apparatus according to 20 claim1, wherein
the backside gas is constituted of inert gas. 7. The filmdeposition

apparat us accor dipgghhfighainmlfovhenanpinge thacksicde gasn TheORdhnitingd of
sane gas as part of gas conponents constifuting the 25 processing gas. 8.

The fil mdeposittablappakatiugiagCcehe pgoceseliagn 1rhehenamd meehanism

hi gh-nel ti ng-point netal-film 1.5 AUG 2003 25 layer is fornmed of one of
titanium and a tiltanismadeopf eerdhndchi bmddepasilt,i gachppsar allws aador di ng
to claim1, wherein the gas flow path is provided with a 5 buffer section
for controlling é¢ondudeanes eflmplsé gasgrsdapedt klak®. s®leeion rhldeposition
apparatus according to claiml, further conprising a control section for
controlling a heaFrﬁggedlaéoﬁﬂdtﬁées@@QﬁﬁlﬁGatﬁh@eloléppar@ﬂugadu¢w oifat
tenperature distribution on an entire processing surface of the target

obj ect is uniforAE4UMRE (IRELLT| BLASY0IOLI0R - Sppathites S¥cdoditn§oLymaisai m
1, wherein the clanp is shaped like a ring and_15 clanps all of the edge
portion of the téPgéPpaﬁféthﬁgS#ﬁyp éﬁ0tﬁﬁérléégeap&ﬂttﬁﬁ P& dortders” The
filmdeposition erein the inner edge

d
portion of the cﬁggg,g%;%P%%%g&ﬁhgﬁt%ﬁe??i?&béléﬁ ac@Ps | anped, has a 20
187 e T11 m aepborEinaT 1BlardRis nBRandn, (Botephom " fats ity L, 33"
backsi de gﬁs actio%grgn e%ketgg?%ggr gﬁdhggbe é&anr%\rrlggl %n%ronlthe

second 25" heati ng appardtus t & cP. n appar at us

according to °”eeﬂ£oﬁhﬁbﬁkg’tW@eﬁﬁerEhﬁlﬁaﬁ%EH@? 93% 39S tpp dﬂ&fng

the clamp section 116 and the arm 154 for supporting
the lifter pins 160 are formed integrally as one
component and lifted and lowered integrally through the

15 lifting/lowering shaft 156 by the actuator not shown.
It is however needless to say that the lifter pin
holder 152 and the arm 154 can be lifted and lowered by
different lifting/lowering mechanisms.

When the clamp section 116 and the lifter pins 160

20 are operated integrally as one component, the clamp
section 116 has to be provided above the tips of the
lifter pins 160. 1In the lowering operation, the wafer
W supported by the lifter pins 160 can be clamped by
the clamp section 116 after it is mounted on the

25 mounting table 114 by the lowering operation of the
lifter pins 160. In the lifting operation, the wafer W

can be lifted up by the lifter pins 160 after the



1,5 AUG 2003 26 depositing prevention gas for preventing the processin 3
* fromdiffusing around the edge portion of the target object. 5 15. #heﬂﬂglﬁp
deposition apparatus according to one of claim2, wherein the second gas
supply section is configured to supply cleaning gas for renoving a film
fromthe edge portion of the target object. 10 16. The fil m deposition
apparatus according to claim1l1l, wherein the second heating apparatus
surrounds the nounting table and is arrangetig bel ow the clanp to be opposite
the clanp. .A3,.AA? Ae. Ae. Ay. Ay. A . A Ae. Ay. AUe. AhR. Ae. AR AA

e.AsY.AU?. A A .AARAUF.AA .AL..A 5&a]\| N
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410% & ()-z10%& ()-F,10%& ()- Il 10%& ()-11 10%& ()-|

10% & ()-9' 310vwater 7f Ex | Sincerhe ) tapaned) surfacs#100@xds (formedopr’ () -
Z10% & ()-Y10% & ()- ylo%é& ()-a A6l 10z ) )

:310% &' () -! 4- #10W& xknper tedg@10fgthe ¢lamp section 116, it can be

brought into line-contact with the periphery of the
wafer W. It is thus possible to increase tolerances of

20 the position of the wafer W mounted on the mounting
table 114, prevent processing gas from diffusing around
the edge portion of the wafer W, and increase
airtightness of a backside-gas flow path which will be
described later.

25 Referring to FIGS. 3 and 4, the backside-gas flow
path will now be described in detail. In the present

embodiment, as has been described in FIG. 4, the
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periphery of the wafer W has to be separated airtightly
from the internal environment of the processing chamber
102 by the tapered surface 1ll6a of the clamp section
116 so as to prevent the pfocessing gas from flowing

5 around the edge portion of the wafer W when the wafer W
mounted on the mounting table 114 is clamped by the
clamp section 116. Moreover, the clamp section 116 has
to be heated indirectly by the heating block 135 so as
to prevent the temperature of the processing surface of

10 the wafer W from being influenced in contact with the
clamp section 116. The clamp section 116 can be heated
by only the radiant heat from the heating block 135.
If backside gas is caused to flow between the clamp
section 116 and the heating block 135, heat can be

15 transmitted to the clamp section 116 effectively and
efficiently.

As illustrated in FIG. 3, the backside-gas flow
path is secured as follows. The backside gas, which is
guided from a gas supply source 144 to a gas flow path

20 136 formed between the supporting plate 134 and the
mounting table 114 through an opening/closing valve
142, a flow-rate control valve 140, and a tube 138
penetrating the columns 110, flows around the mounting
table 114 and is then guided to the periphery of the

25 wafer W. The gas goes out of the outer circumference
of the clamp section 116 through a space formed between

the heating block 135 and the clamp section 116.
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According to the present embodiment, the following

advantages can be obtained if the backside-gas flow

path is secured.

(a) By supplying the backside gas to the
5 periphery of the wafer W from that of the mounting

table 114, the processing gas can be prevented from

flowing around the edge portion of the wafer W and thus

a film can be prevented from being deposited on the

periphery of the wafer W. According to the present

10 embodiment, the tapered surface 1l6a of the clamp
section 116 and the periphery of the wafer W are
brought into line-contact with each other and the clamp
section 116 is pressed down by given force, so that
airtightness is secured to some extent. If, however,

15 the backside gas is supplied to the periphery of the
wafer W as described above, the processing gas can be
prevented from flowing around the edge portion of the
wafer W even though complete airtightness is not
obtained in a contact portion between the tapered

20 surface 116a of the clamp section 116 and the periphery
of the wafer W.

(b) Since the backside gas is caused to flow in a
space formed between the heating block 135 and the
clamp section 116, it acts as a heat-transfer medium to

25 quickly transfer heat from the heating block 135 to the
clamp section 116. It is thus possible to quickly heat

the clamp section 116 to a desired temperature.
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Various types of gas can be adopted as the

backside gas in accordance with the type of processing.
However, it is preferable to adopt gas which is
effective in heat-transfer characteristic and does not
5 have an adverse effect upon the processing in the
processing chamber 102. For example, inert gas such as
N2 and Ar can be adopted.
(3) Film Deposition Process
Referring to FIGS. 2 to 4, a film deposition
10 process in the CVD system 100 will now be described.
First the lifter pin holder 152 shown in FIG. 3 is
lifted and a wafer W of a silicon substrate is placed
on the lifter pin 160. Then the lifter pin holder 152
is lowered, and the wafer W is mounted on the mounting
15 table 114 and, at the same time, the periphery of the
wafer W is pressed by the clamp section 116. Further,
the opening/closing valve 142 is opened and the opening
of the flow~rate control valve 140 is controlled to
supply inert gas from the gas supply source 144 into
20 the gas flow path 136. As indicated by the arrow in
FIG. 4, the inert gas passes the periphery of the wafer
W and is emitted toward the outer circumference of the
clamp section 116 through between the clamp section 116
and the heating block 135. The flow rate and pressure
25 of the inert gas supplied into the gas flow path 136
are set so as to prevent the processing gas, which is

to be supplied into the processing chamber 102, from
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substantially canceled out each other; therefore, even

though the wafer W is clamped by the clamp section 116,

the temperature distribution on the entire processing

surface of the wafer W can uniformly be maintained

without causing the heat of the wafer W from escaping

through the clamp section 116, unlike in the prior art.

As a simple method, the clamp section 116 is always

maintained at temperature which is higher than that of

the mounting table 114 (for example, the clamp section

116 is always held at a temperature which is higher

than that of the mounting table 114 by a fixed value or

at a fixed temperature which is higher than that of the

mounting table 114), without providing a temperature

sensor in the heating apparatus 148 (but only in the

heating apparatus 146); consequently, the temperature

of the wafer can be uniformed.

In the present embodiment as described above, a

zone heater constituted of a plurality of heaters, e.g.,

three heaters, is adopted as the heating apparatuses

146 and 148. sSince, therefore, the temperature can be

controlled independently for each of the heaters, the

temperatures of the wafer W and the clamp section 16

can be controlled in part, and the temperature

distribution on the entire processing surface of the

wafer W can be maintained more uniformly.

If’
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heater is used for heating, and thus power consumption
can be decreased. The number of heaters constituting
5 the zone heater is not limited to the above, but it is
needless to say that a zone heater constituted of a
given number of heaters according to the structure of
the apparatus can be adopted.
The wall portion of the processing chamber 102 and

10 the gas supply section 118 are preheated to, e.g., 150C
by their corresponding "heaters 106 and 108. After the
above conditions are met, processing gas constituted of
a given flow rate of TiCly and NH3 is supplied onto the
wafer W in the processing chamber 102, the processing

15 chamber 102 is exhausted, and the processing chamber
102 is maintained in an atmosphere of predetermined
pressure. Thus, a barrier metal layer constituted of
TiN is formed on the wafer W.

As described above, in the present embodiment,

20 inert gas passes the periphery of the wafer W when the
wafer W is clamped by the clamp section 116, no
processing gas reaches the periphery of the wafer W.

As a result, no TiN-film layer is formed around the
periphery of the wafer W, so that particles due to

25 exfoliation of the TiN-film layer can be prevented from
occurring. Since, moreover, the clamp section 116 is

heated at a predetermined temperature, even though the
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temperature distribution on the entire processing
surface can be maintained uniformly and a TiN-film
layer can be formed uniforhly.

5 The preferred embodiment of the present invention
has been described above with reference to the
accompanying drawings; however, the present invention
is not limited to-the structure of the embodiment. One
of ordinary skill in the art can think of various

10 changes and modifications. It can be thought that the
changes and modifications fall within the scope of
techniques of the present invention. For example, in
the above embodiment, the gas flow path is formed from
almost the central part of the mounting table 114

15 toward its periphery; however, the present invention is
not limited to this structure. For example, when a gas
flow path 300 having an adequate length, as shown in
FIG. 5, cannot be secured and therefore or
predetermined conductance cannot be obtained due to the

20 restriction by apparatus structure such as tubing, a
conductance-adjusting buffer section 302 having a given
volume has to be provided in the gas flow path 300. 1In
the foregoing embodiment, inert gas is adopted as film-
deposition prevention gas; however, the present

25 invention is not limited to such a structure. For
example, the same gas as some of gas components

constituting the processing gas, can be adopted as the
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processing gas is heated by a heating means for heating
a clamp and emitted into thé processing chamber, an

5 influence thereof upon the film deposition can be
minimized. Furthermore, a film, which is formed
unexpectedly on the periphery of the wafer W, can be
removed positively by causing cleaning gas such as Cljp
gas and ClF3 gas to flow in the backside-gas flow path.

10 In the above embodiment, the structure for depositing a
barrier metal layer formed of TiN is taken as an
example and described; however, the present invention
is not limited to this structure, but can be applied to
the case where a high-melting-point metal-film layer,

15 such as a Ti-film layer, a W layer, a Wsi layer and a
Ta layer, is formed. 1In the foregoing embodiment, the
processing apparatus having four CVD systems is taken
as an example and described; however, the present
invention is not limited to this structure but can be

20 applied to a f£film deposition apparatus used alone or a
processing apparatus having one or more film deposition

apparatuses.
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a container forming a processing chamber for
processing a target object;

5 a mounting table which is provided in the
processing chamber and on which the target object is
mounted;

a first heating apparatus provided in the mounting
table, for heating the target object mounted on the

10 mounting table;

a first gas supply section provided in the
container, for supplying processing gas into the
processing chamber, adapted to form a high-melting-
point metal~film layer on the target object mounted on

15 the mounting table;

a movable clamp for clamping an edge portion of
the target object and holding the target object on the
mounting table;

a second heating apparatus formed separately from

20 the clamp, for heating the clamp indirectly;

a first gas flow path defined by the mounting
table and the second heating apparatus;

a second gas flow path formed between the clamp
and the second heating apparatus when the clamp is

25 moved to a position where the clamp clamps the target
object; and

a second gas supply section for causing backside



%%!Vayvél;)?/ﬁ;)g/é& (lgwgfwé %/il{{{ég%/z&ll(())zl_l | ngl/gi/%og;zzgil)-#zlo%&' ()- 1 10b8 LG 20
10%& ()- &10%& ()-| FlO%ﬁ&'();{||P||||dE:/ 10zl 010%& ()-I .
. Z10%2 & ()--10%& ()-1 3+10%& ()- f)S10%& ()- ' 10%& ()-|}9}r}~}}}}}dYNC
10z 10z 10z 10z :10%& ()- @910%& ()- 6!10%& ()- 4 10%& ()-
2f10% & ()-}}}}&[~~dEYNC 10z 910%& ()- ¥4 10%& ()-1 yl0%& ()-
10%& ()- 10%& ()-'110%& ()-~~~Dda?YNC 10z!"10%&' ()-!"10%x& () -
10% & ()- 10%& ()-|
gas to flow into the first and second gas flow paths.

2. The film deposition apparatus according to
claim 1, wherein the first and second gas flow paths
extend so as to pass the edge portion of the target

5 object clamped by the clamp.

3. The film deposition apparatus according to
claim 1, wherein the backside gas acts as a heat-
transfer medium for transferring heat from the second
heating apparatus to the clamp.

10 4., The film deposition apparatus according to one
of claim 1, wherein the backside gas acts as film-
depositing prevention gas for preventing the processing
gas from diffusing around the edge portion of the
target object.

15 5. The film deposition apparatus according to one
of claim 1, wherein the second gas supply section is
configured to supply cleaning gas for removing a film
from the edge portion of the target object.

6. The film deposition apparatus according to

20 claim 1, wherein the backside gas i1s constituted of
inert gas.

7. The film deposition apparatus according to
claim 1, wherein the backside gas is constituted of
same gas as part of gas components constituting the

25 processing gas.

8. The film deposition apparatus according to

claim 1, wherein the high-melting-point metal-film
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alloy.

9. The film deposition apparatus according to

claim 1, wherein the gas flow path is provided with a
5 buffer section for controlling conductance of the gas
flow path.

10. The film deposition apparatus according to
claim 1, further comprising a control section for
controlling a heating value of the second heating

10 apparatus such that temperature distribution on an
entire processing surface of the target object is
uniformed.

11. The film deposition apparatus according to
claim 1, wherein the clamp is shaped like a ring and

15 clamps all of the edge portion of the target object
against an inner edge portion thereof.

12. The film deposition apparatus according to
claim 11, wherein the inner edge portion of the clamp,
against which the target object is clamped, has a

20 tapered surface which is brought into line contact with
the target object.

13. The film deposition apparatus according to
claim 2, wherein the backside gas acts as a heat-
transfer medium for transferring heat from the second

25 heating apparatus to the clamp.
14. The film deposition apparatus according to

one of claim 2, wherein the backside gas acts as film-
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target object.

5 15. The film deposition apparatus according to
one of claim 2, wherein the second gas supply section
is configured to supply cleaning gas for removing a

film from the edge portion of the target object.

10 16. The film deposition apparatus according to
claim 1, wherein the second heating apparatus surrounds
the mounting table and is arranged below the clamp to

be opposite the clamp.



