.e3eG-GL"NJ6* T~} a PROCESSI NG SYSTEM PROCESSI NG METHOD AND MOUNTI NG MEMBER
5 Technical Field The present invention relates to a processing device,

processi ng net hod, and pl aci ng nenber, for heating a targe:“mmwmm i ng,
-such as a sem conductor wafer, etc., to a predetermned te Mmmwmﬁd
processing the target for processing. 101Background Art In theusyses
manuf acturi ng process of sem conductor devices and liquid crmt al display

devi ces, etc., processing for forming predetermn ned kinds Eq""’ Il’“mﬂmmm
substrates, such as sem conductor vgLerRipEify, are carrie

integration of a circuit that is formed on a substrate becones«+dwegh, or as
the circuit that is 15 formed on a substrate scales down, or as the film
formed on a substrate becones thinner, advancenent of the filmthat is

formed, be =1 f 1 high quality
filnmns, the?’%m%%s%%@%?MGW%ﬁWMéﬁM%W&BEﬁ a case of
formng a predetermned kind of film source gas is provided 20 to a

form ng surface, where the filmis to be formed. Mol ecul es of the source

gas attach to the form ng surface iTediBityl FRyers. The ALD net hod applies
the difference of the adsorption energy that the first nol ecul ar | ayer has

towar ds the formTige presdmceventiohitelates tads@6¢skian dedrE Oyrobhiaingd AghaR! ecul ar
| ayers after the second |ayer has towards the formng surface. By this

di ff er ence afd Palsiog pteindrer 2or dnstingya tadrgatrfonprootssend, ishéh & a serARbeGutig | evel
(or an atomic level) is controlled. Concretely, by controlling the
t enper at ur evalhd epr.eosupredeermivedttemperafuré i dndh frocdsbing thé ta@get by r epeating
~the rise and fall of tenperature and pressure, unnecessary 2 nol ecul ar
| ayers aft eprogdseingecond | ayer, (source gas) are elimnated. By this, a
plurality of nolecular |ayers that constitute the desired film is stacked
| ayer bylPayer on the form ng surf &askgBandwrtt he ALD nmethod will be
descri bed. Below, an exanple where 5 titaniumnitride (TiN) filmis formed
appl yi ng titani unkoti@e ragRifestides Erocss pf semicenteripadéNeS) andiifhidbeystal
descri bed. _, . . '
~ display devices, etc., processing for forming predetermined kinds of films on
substrates, such as semiconductor wafers, etc., are carried out. As the integration
of a circuit that is formed on a substrate becomes high, or as the circuit that is
15 formed on a substrate scales down, or as the film formed on a substrate becomes
thinner, advancement of the film that is formed, becomes a large problem.
As a method for forming high quality films, the ALD (Atomic Layer
Deposition) method is developed.
In a case of forming a predetermined kind of film, source gas is provided
20 to a forming surface, where the film is to be formed. Molecules of the source gas
attach to the forming surface in many layers. The ALD method applies the
difference of the adsorption energy that the first molecular layer has towards the
forming surface, with the adsorption energy that the molecular layers after the
second layer has towards the forming surface. By this difference of adsorption
25 energy, forming of a film at a molecule level (or an atomic level) is controlled.

Concretely, by controlling the temperature and pressure at the time of film

forming, i.e., by repeating the rise and fall of temperature and pressure, unnecessary



FIG 12 shows a structure exanple of a processing device that carries out
t he above ALD met hod. A processing device 101 conprises for exanple, an
approximately 10 cylindrical alum num chanber 102. The di aneter of the
.under part of the chanber 12 is formed smaller than the dianmeter of the
upper part, and on the side wall of the hanber 102, a nozzle |03 is

provi ded. Processing gas for formng a filmis provided to the interior of
t he chanber 102 via the nozzle 103. On the |ower side wall of the chanber

102, h [ I [ ' ool hisl

oxhauat deviiberbE el S B ote SRR ROl D) HOMRIRHES PRANIIE e
hanmb 102 i j | haal f & j ,

Cuch a5 o <BIHEARY S MRl dERerR (B SAINGE B Ren T s Ak A

Publ i cati on -7 he Unexam ned Japanese Patent 20 Application
KOKAI  Publ i%: tfgﬁzlﬁoﬁzla&%’%g%c The shaft 106 penetrates the base of the

chamber 102. The %l}ﬁiﬂ R 810 BReSRRRAr bl @sRMdt hBeshiRf in LR8mbfe S@Rked by

a seal i ng- nenber such as an Oring, to retain airtightness in the
chanber 162 ;b "Gt RP(RRHARE i§ BermadehppidAf, titandling KefrHIBMACTITY, ) atd e
108 for pl%gcli nglj a 25r wa? er )isl filxed. Theﬁ%%g% ng table 108 i ncl ude4$ a

heater 109, ;5@Mbiid ENESH wafl 1R d¥Béed esi stive el ement that has a
predeterm ned pattern, such as tungsten. The shaft 106 is constituted of

the same materi al g, 1P&hEWAG Aichabl XakPle of HProeSsingrdeeic@nthbecarries out
alumnumnitride, and is connected to the placing table 108 by a solid
state bondi fge dbk¥e YD dthed.t he interior space of the shaft 106 can be
retained at a different atnosphere fromthe interior space of the chanber
102. The interior spgaoeesding hdevidealld11@6mpsiseetfar nexhnipleaian apposgietety 5
The heater 109 is connected to an electric supply line |13 that goes

t hrough t1 cyhih@tidadaludintivectmdfer 1006, Thadidmsetpr offihdenidet gt of tepdamberi a
the electric supply line 113. As descri bed above, the interior of the shaft
106 is air derpsphedesmaier tivsthealiameter bétte uppeepattj aml af thetsédswppPlof the ne
113 is carried out, and burn out of the supply line 113 is prevented.

Addi ti onal | yhamber 382,0m rafzzteh®010s quppidgd. | Reocesdnggasrioc fonhing gafdlm hat i s
provided to the interior of the chanber 102, is prevented. The shaft 106
has a funct ippovitibdto ths daedior phithetahambsf 10h&iathgdioagletldBl e 108 that is
heated by the heater 109. Nanely, the heat of the placing table 108 gaes
t hrough the shaft Qmoaéhe doweesidgpwsllt of thﬁecb%[gberoﬁoihén ErBaEE deye, IQﬁé?e is
15 provided a cooling jacket 112 at the base of the chanber |02, wherein
cool ant Wb eonh¢ated viaaan gkhausp pire 1941 hEheisshast devics dfanedeusiaithpieas 1n
Application KOKAI Publication No. H6-244143. The heat of the shaft 106 is
absor bed by thtehamsbard®2. wat er that flows in the cooling jacket 112. Next, a

orocess for 1o g B Tt o et ARSI AP LU TP,
e L o L b TREL 4 o B U P B AR T o
SRLSREINR TR A A AW RHE S e T
Phe’ chambep Aepieatin hBATRPEPeiols RBRAPERSHTE, P10 Pt aPo fRglepleg mer ©
vacuum of f Pas€ )é)?qgel %h&mgg’r i\ Oilio_igh‘f ?Un(c%igﬁSOfIt% rc)hanﬁter 455 Sink tHE shA8 06 is
sealed by a sealing member 107, such as an O-ring, to retain airtightness in the
chamber 102.
On the top part of the shaft 106, a disk form placing table 108 for placing a
25 wafer is fixed. The placing table 108 includes a heater 109, constituted of a metal
resistive element that has a predetermined pattern, such as tungsten. The shaft 106

is constituted of the same material as the placing table 108, such as for example,



4 tenmperature of the placing table 108 is set to a tenperature adequate for
the attachnment of NH3, for exanple 300C. By this, the TiCd4 nolecule |ayers
that are attached to the surface of the wafer, scatter by the
.aforenmentioned difference of adsorption energy, leaving a first |ayer of
nmol ecul ar layers. As a result, a 5 situaBion where one |layer of TiC 4

nol ecul ar layer is attached to the surface of the wafer is gained. Next,
the NH3 gas is fed to the interior of the chanber 102, for a short tineg,

chanper Loz2PBpfRe TR B Feontu IS a3y 1DRSN SIRH e ol
ol ecul es Oﬂllé.heB%OLP urtfté"’lqﬁtem)r ts?e?ce\'\@f ﬁ{el\/aﬁz{}fj 108& N 985ine8afta dffRdefine
nol ecul ar r ny

| ayer of Ti ayer I's torned. l'ayers of NH3 nol ecul ar | ayers

are att aCh.egtrﬁ(%g}lg% ifr&hqﬁg éJt%glofﬁéa%_%LUfatﬁe LAY @Rber X THOIRM GSPNEB 0B8R

argon gas i S once agaln e interior of the chanber 102, and the

pressure i ngi e 6RNRE, 1S &6 Qraapproximately 1.33 x 15 10-3 Pa. At
this tine, the pl aci ngutla e 11618 (ISS set to for exanple 450C. By this, the

NH3 nol ecy ar | ayqfg Riatd€0$ 66 Ofhnk&¥E" to2 Bl é'l'@(?t?icaﬁﬁ)tp@}i SpRr $E¥.thit Qoes
excluding the NH3 nol ecul ar |layer of the first layer that is attached to

the Ti N nol ﬁﬁ?hé{ tHePMBdriorNthe sHA 86,9811 isproeided @ldchec power viarth@blektiee
0

chanber |02, a few seconds. 20 At this tinme, the N nmol ecul es on the

TiN layer reggilytnd he3Ti Oad gasribeddakyie, | ¥ einté@iorTol thel geifl anel ayeiir i s
formed. Therefore, at this point, tw layers of Ti N nolecular |layers are

fornmed on thgnsdphbrce BY thifieenvabR heatMibitaliay OF shedfuphllide MAB d¢ whated @yer s
are attached to the forned second | ayer of Ti N nol ecul ar |ayer.

Subsequent | ¥nd biaen saivef eResdiplpminds] 3hs pleoseed.naAdlitionalie, ¢oreasich ofj tld 25
each source gas, and the purging by inactive gas are repeated predeterm ned
times. By10 Bipplytliie TiNbyorecassiap gasythat isspoividddetd thayieterioy dfayierchamber a
TiINfilmw th the requested thickness can be gai ned. The above operation is
repeat ed fonozxspetvenged. 5 hundred to several hundreds of tines. As the
above, according to the ALD nethod, because a plurality of nolecular |ayers
that constitute a Thel shattaidooeasfofunetioh dlyaresbapes diye heattdfehé plaginghiablen&@® can
be controlled with high precision. Furthernore, a filmof a high 5 quality
can be gai nelht iddeateid dryatheyheatey IE9angVamelyhthef héanodube iplaging tabie h0$rgoet ul ar
| ayer little by little, it is possible to provide a gradient to the
attribut e ofthmohgh ehe isheftf 10m andowsoapes te Hbe dssy ofpthecewmbey Idvi dde1is has
the problens of below First, the placing table 108 that includes the

heat er | 0tH ipsovidedifaacaalingdjaslet1 bl iahttes ibase of rtherichambeic A0%s Wheigk sgpiant
nitride that includes netal resistive elenents. However, because th

yi el di ng r atveateryflews.sasmgiseiosed Uy thegUnetaraiged Japangse £ H@nbﬁé@flﬁglq%ﬁcﬁ(‘}% is

expensi ve. Publication No. H6-244143. The heat of the shaft 106 is absorbed by the coolant
water that flows in the cooling jacket 112.
Next, a process for forming a TiN film by the ALD method, applying the
20 above processing device 101, will be described.

First, the heating table 108 is heated to an adequate temperature, for
example 450°C, for the attachment of TiCls. Then, TiCls gas is fed for a short
time, for example a few seconds, to the interior of the chamber 102. By this,
many layers of TiCl,; molecular layers are attached to the surface of the wafer.

25 Next, to purge TiCly gas, an inactive gas, for example argon gas, is
provided to the interior of the chamber 102, and the interior of the chamber 102 is

set to a high vacuum of for example 1.33 x 10 Pa (10° Torr). At this time, the




Additionally, it is necessary to forma penetrating hole in the chanber
102, and place the shaft 106, to draw the electric supply line 113 that is
connected to the 15 heater 109, outside of the chanber 102. Therefore, the
- structure of the processing device 101 is conplicated. Furthernore, the
seal i ng nenber 107 that seals the connec#ion of the chanber 102 and the
shaft 106, is ordinarily constituted of resin material. In this case, to
avoi d damage of the sealing nmenber 107 by heat, it is necessary to nake 20

the | ength k@eﬁtﬁﬁehsf%néwlﬁ&gg tglth%t mngtgemg Hefp Bedlre! é(%ﬁtﬁgt{eih%} figber,

| onger . the shaft 1 BEFS6

tenperat ur € t@ich}rﬂ:ﬁt BfN'ngfor eliﬁmﬂ?iq]eat e)gfhtl QH?EF?@lt %319(?\1&? Z@g}'@?ﬁ%&b er

| 07 is equ ower than I'S tenpera e resin

material t héﬂach@d QQRhé &k HAghS ‘%@alféﬂqgcmb@)r tHeDZforgxﬁeﬁtior{elaedlkﬁ?Q{cla dr 1 of

the shaft 106 1s long, the capacity of the chanber 102 al so becomes |arger.

Therefore, &J&%rlﬁiﬂiﬁ'éﬁéﬂg‘}n 1@£\flhgl@rmxt 18y erNEF GRABBRAT l%egs lAQWq ?équrg al ong

time is necessary to change the atnosphere in the cha mel y,
by the ALB gmfafed wihat o‘ﬂEtlﬁfferﬁTTll(}??ranétcultaP?aﬁP@BQttﬁ%e@ftoafhérgﬁﬂﬂ@er 8f ti high
t hroughput can not be gained. Furthernore, béecause the consunption anount
of processi #gfegasgified.ar ge, the manufacturing cost of a sem conductor
device and a I|qU|d crystal display device, etc., is high. 5 As the above,
in the conventi omaéxtpiheaeHs gadisdey k¢ thelifferiok RELIR Hanber R02bfoR BEshbRaimé he
manuf acturing yielding rate of the placing table 108 is |Iow, and that the
structure ofortexanmplotassifeng sdestidse Bl fdedingoitigl dagatiRdpreduinlé tin aR@khymbéher e
are problens that the capacity of the chanber 102 that constitutes the
convent i onal 0preaasstionfypr deuinpée 183 Pas(1lRurge, Bynchit heéeeTi@ emokdukisiantief t he
manuf acturi ng cost 10 and i nprovenent of throughput is not enough.

Consi der i10gsurfeecatiahe waser, aid gt NHf gaisreapt, asé ohe ilayee of (TON meletwlapiayer e a
processi ng device that has a sinple structure. Another object of the
present i nvimmedn MarnyolayeovbfidNld; mlokarutyy laperseare wditacked thithh formedliThy r at e
can be realized. Still another object of the present invention is to
provi de a pmobmukirdgyedevi ce and 15 processing method, in which a | ow

manuf acturing cost can be realized. Yet another object of the present
invention is to pRNeulde purge ddbsgAsnaregaviasds ande peaiodsditagherintpnor of thewhi ch
a high throughput can be realized. D sclosure of Invention 20 To achieve

t he above o¢thasghes 102, pnddbe prosgurgani the CQGmbpmlﬂ%; iy getatof appseximatedrtl. 33 xt he
present invention is characterized by c ri sing: a chanber (12) where a
pr edet er HontQ” Proc dddhisdime, the placis tabl?rl Boes &1 foy eaguples4 2HG | eBIY(tiuﬁ, in
the interior; a placing nmenber (21 ) that is placed in the chanber 12),
and the tar@@t Hymojeculariayersiof ghq sgeopd 1%)165@86 M7 g AlsPged. rkf‘u@t‘?'é‘ﬁmcgoll

(27) that provi ded on the ou f chanber 12 power
sour ce (28)snE P plegular iRt @efﬁd st 3%6#&3%1% ﬁ'éaqhﬁédet%lﬁnﬁg\gmd%‘ﬁ%r
passing a cprrent through the induction coil (27); wherein the placing
member (21 YHSs a resistive layer (25) that |s heat ed by induction heating

LEE;hZStC 2 he’ %??g??g@ﬁ 5 dn B o B vieriG FERE o arabsrcﬂkif ST feliw %?éo'&d%f”?

NE
(31y " e had M RGeS HE dlithie of e EREE S8l B8 Big) i Spgohe |1
reflect radi S?%:%]&QTW ?r}olécru%p ltaﬂgr 8 ?c?l'ﬁlzéq Vel'ﬂe?é( {ear%ﬁ% 5 Bgi%[t,htgf )%ggr%loqgﬁ mber

(21 ) may fPther  co atlon be stacked

on the resi ﬁlto'le?/?lla{raﬁférg%%?)fonﬁ&fi oBe %ﬁ\s@@tof%é LHFEON Ghnd ?@,terg%?eﬁ@ﬁed by

the resistive layer
molecular layers are attached to the formed second layer of TiN molecular layer.

Subsequently, the same operation as the above, namely, the providing of
25 each source gas, and the purging by inactive gas are repeated predetermined times.
By this, the TiN molecular layer is stacked layer by layer, and a TiN film with the

requested thickness can be gained. The above operation is repeated for example a



The placing nmenber (21 ) may further conprise a reflection film (31 ) that
may be provided on the resistive |ayer (25) and nay reflect radiati on heat
fromthe 15 resistive layer (25). The reflection film (31) may be provided
-in between the resistive |ayer (25) and the heat insulation |ayer (26). The
reflection film (31 ) nay be provided onba side face of the resistive |ayer
(25). 20 The processing device may further conprise a flow path (20) that
is placed in between the induction coil (27) and the placing nmenber (21 ),

wherein a CHQﬁ&I@St@E@Je&‘é‘I‘Mg&gPe?QﬁQ{n@ heat fromthe placing menber (21 )
nber 1 may

flows. The placing ne urther conprise an insulation |ayer

(24) that may be WAekedpeve,t Q@comﬁgf&; Ve l@ﬁrm(e?f}&d, a&ﬁ%aﬂ&)’ acgnﬁéﬁt upe a

surface for 25 placing the target f processi ng e processing device

may further nfeQeauldrS fiydrs’ thet NDnIBIRETa (i8R) cdrh ' '
(21) to the interioryg? t he cﬁénﬁéra(f?).CélgE%%gﬁg?g%%?é?%gﬁﬁggﬁggqﬂgg

further conpfifiefes® caAShedPEMidlicAowHBVhiGE {ré@kidhhatFuptheMheiRs adfilth Wrad ikgh Of
kinds of gas in a predetermned order to the interior of fhe chamber 12).

The processypgitgdevas erdTmired! t hgadiGORRITY,SS acmrgmgerth@fﬁl@i’pequaﬁit%?af khat is
5 connected to the chanber (12), wherein the carrier chanber (17) may

conprise a alédubdr lapehiatlessy KittlkSit it Patsibleabrevide G adleat i theRHFNRNe 621 )
in which the target for processing (W is placed, to the interior of the

chanber (12jhe ebhige ffil@cessi ng device may further conprise a support nenber
(30) that supports the placing nenber (21 ), where the target for

processing (W i s Hilveoes,the abd¥ proséing dgpvacd 101 pa® taa ptobiems 9béee of the
chanber ( 12). A processing device according to a second aspect of the

present inventi on Fist,chaphcimy tabkedl (8ythavinehides nige heaterhEItbRrm4rhZctuiddesye a
predeterm ned processing of a target for processing (W is carried out in
t he i nt erfiCosintekfrgacaremaisriualy asmideinmuaBitridé diat iisclpdesvindend résistivecelemestsi or
of the chanber ( 12),
However, because the yielding rate by this manufacturing method is low, the
placing table 108 is expensive.

Additionally, it is necessary to form a penetrating hole in the chamber 102,
and place the shaft 106, to draw the electric supply line 113 that is connected to the

15 heater 109, outside of the chamber 102. Therefore, the structure of the processing
device 101 is complicated.

Furthermore, the sealing member 107 that seals the connection of the
chamber 102 and the shaft 106, is ordinarily constituted of resin material. In this
case, to avoid damage of tﬂhe sealing member 107 by heat, it is necessary to make

20 the length L1 of the shaft 106 that functions as a heat liberation member, longer.
Namely, the length L1 of the shaft 106 is set so that the temperature of the part of
the shaft 106 that contacts the sealing member 107 is equal to, or lower than the
heat resistant temperature of the resin material that is applied to the sealing member
107.

25 If the length L1 of the shaft 106 is long, the capacity of the chamber 102

also becomes larger. Therefore, the exhaustion efficiency in the chamber 102 is

low, and a long time is necessary to change the atmosphere in the chamber 102.



and retains a plurality of placing nenbers (21 ), in which the targets for
processing (W are placed; a carrier nechanism (18) that transfers the
plurality of placing menbers (21), in which the targets for processing (W
-are placed, and sets themat the 20 retaining nenber; an induction coi
(27) that is provided on the out side of 6t he chanber ( 12); and a power
source (28) that forns a magnetic field around the induction coil (27) by
passing a current through the induction coil (27); 25 wherein each of the

plurality ofy meﬂf h%eﬁﬂﬁr ﬁleE| thal'Bfteft cﬁﬁfe'hs(;ljt\fﬁe lc.aylgi?é %?étrbg?ﬁhek

heated by in uctlo eatlng t occurs b ornsdar ound

the inductig C‘Pﬂﬂou%l?ﬂu)t eqd rﬂ)?a% %ahﬁe)&f ar 9ﬁxtth519r{or9r ReEARL nﬁlgl ngqu‘?f%t?&lm Cd

9 placed on the placing nenber | aci ng nmenber accor

aspect of t%oﬁﬁtegﬁ}troééamt anid %rg@a &Ch%??a%%r%%e&w %' %Bnduct

i nsul ation layer ( esistive [ayer (25) t I's stac

i nsul ation Hayies aﬁ@éhquﬂﬁéﬁy@@l@ﬁé la@@é@ideogtchQ§hi 9. _and heats a 5 target
for processing (W, placed on the insul ation (24). The resistive |ayer (25)

may be fomed by pgl thGbans SPraYi Sshveanswat pf&egg@ﬁgrd@hceonotlh%é@suieatI on
| ayer (24). The placing nember may further conprise a heat insulation |ayer

(26) that npobhans thae ke rrﬁtlﬂufd&ﬁlrﬁ'tgf yiatdng @RB T the plRidd @bl §86€ 1dWadnd
contacts the insulation 10 |ayer (24) of the resistive layer (25), ‘and may

prevent di f fHas tonstafctirealf, thg ereeadieg dbyict N01 e somblivRed.ay RHditbahlly, here
pl aci ng nmenber may further conprise a reflection film (31 ) that may be
pl aced on t he probieais that thay@apadiBbdf ehecchamber €02 eledt doastitaidsahe Bebenftionnd t he
resistive layer (25). 15 A processing nethod according to a fourth aspect
of the prespricessivedevioa 103 isHargec ued itkadfddy reductiphngf thetmanyfa@ddhgrassned
step of a target for processing (W that is placed in the interior of a
chanber (1012)d iraprdvementonithisighgut ia ot epowgh. pl aci ng the target for
processing (W to one surface of an

Considering the above, an object of the present invention is to provide a

processing device that has a simple structure. Another object of the present
invention is to provide a placing member where a high yielding rate can be realized.
Still another object of the present invention is to provide a processing device and
15 processing method, in which a low manufacturing cost can be realized. Yet
another object of the present invention is to provide a processing device and

processing method, in which a high throughput can be realized.

Disclosure of Invention
20 To achieve the above objects, a processing device according to a first
aspect of the present invention is characterized by comprising:
a chamber (12), where a predetermined processing of a target for
processing (W) is carried out in the interior;
a placing member (21) that is placed in the chamber (12), and the target for
25 processing (W) is placed thereon;
an induction coil (27) that is provided on the out side of the chamber (12);

and



Lnsul ation layer (24) that is placed in the chanmber (12), wherein a
resistive layer 20 (25) is stacked to the other surface of the insulation

| ayer (24); a step of heating the resistive |layer (25), which is in the

- chanmber (12), by induction heating that occurs by passing a current through
an induction coil (27) that is provided @ut side of the chamber ( 12),
thereby heating the target for processing (W, which is placed on the
insulation layer (24). 25 The processing nethod may further conprise a step

of alternately prg 'Owepgo&cpkgn@f}h%%ﬁbrﬂfs a][ﬁ&%lﬁtigfﬁeg@ﬁro.tuﬁdttﬂ@iﬂd‘ﬁEE&# bij Of the

chanber (12). The processing may er conprise a step of changing

a 10 te”pflﬁtb‘ir;ﬁisﬂﬁgta%rf‘eﬂfﬂﬁéué@fheﬁﬁ@@&ﬁﬁid&ﬂ W. by changing the
anplitude of thé current that is passed through the induction coil (27).

Brief Descriptionyderd?h @ fdsing rEérﬁ;oerlQil?hé’s Qi@%ﬁ@lﬂk@"@f‘ﬂthﬁﬂ% }%%Jgggm’r e

of a processing device according to the tirst enbodi ment of t

invention. Mdgctién héatigthagsRMSBPWicHaghdiicFidld fohadd arBlind bR inghdipymance of
the processing device. FIG 3 is a diagramshowi ng the structure of a

processi NG G&V(ZTH, atCiedli @ thget R prBc&erRNWY 2 e Ehccdl od fhe plsEsENt
invention. FIG 4 is a diagramshowi ng the structure of a procéssing device
accor di ng t meaibet (Er). enbodi nent of the present invention. FIG 5 is a

di agram showi ng the structure of a processing device according to anot her
embodi nent of t he The @ssueksihg\device amay flisthet Comprissa seftlicligh dAMns3OMHAg i he
structure of a processing device according to another enbodi nent of the
present i nvpruvided orFrGnnér swrfacedhaghanbah(@®) ad trfag refléctahdiadobed®t from
processi ng devi ce accordi ng to anot her enbodi nent of the present invention.
FI GS. 8A t otl8Gesistvallaygr @. showi ng the form ng position of the reflection
film20 placed in the processing device. FIG 9 is a diagram show ng the
structurdOof a prdbepsicmg tewibere(ZQauadfurther oompuséd e heaninsdatiemtayef (26h)e
present invention. FIG 10 is a diagram showi ng the structure of a

processi ng that may becdanked g the resisdiviedayart@dyiand mayoprevére diffesienof heatent i on.
25 FIG 11 is a diagram showi ng a pl acing exanpl e of exhaust pipes that
constitute generpedbrdbe reyisdioeilexer (B5)c. 12 is a diagram showing the
structure of a conventional processing device. 11 Best Mdde for Carrying
Qut the I nventi onThriptasingmsadienth))mBefusther sompoise s s¢firstivaviloe(3de tmtdi ng
to the first enbodi nent of the

may be provided on the resistive layer (25) and may reflect radiation heat from the

15 resistive layer (25).

The reflection film (31) may be provided in between the resistive layer
(25) and the heat insulation layer (26).

The reflection film (31) may be provided on a side face of the resistive
layer (25).

20 The processing device may further comprise a flow path (20) that is placed
in between the induction coil (27) and the placing member (21), wherein a cooling
medium that absorbs heat from the placing member (21) flows.

The placing member (21) may further comprise an insulation layer (24)
that may be stacked on the resistive layer (25) and may constitute a surface for

25 placing the target for processing (W).

The processing device may further comprise a fixing member (22) that

fixes the placing member (21) to the interior of the chamber (12).



5 present invention will be described wth reference to the drawings. In
the first enbodi nent, an enbodi nent where the present invention is applied
to a processing device that forms a TiN filmon a sem conduct or wafer
-(herein after referred to as: wafer W, by an ALD (Atom c Layer Deposition)
method will be described. 10 FIG 1 show8 the structure of a processing
device 11 according to the first enbodi nent. The processing device 11
conprises an approxi mately cylindrical chanber 12. The chanber 12 is
conprised of material | I: ﬁﬁg@ N gani c
material such as 22?5%$%$§%%%%%%gg?g@ﬂﬁ%?g%ﬂghgﬁp%§£§Pﬁﬁ1nu h%gc%ﬂ%ﬁ
stainless s r£si E ‘ i =Y l: ASti The
pr oxi mat ol o B ERPUIRSEIdR AR 7 pleds R RV ARE RGN ASKLFpE T
stage porti g ddmbeenei n the upper surface thereof is approximtely flat.
By this, as shown in FIG 1, an annul ar groove that surrounds the sticking

out stage portion Tiag%r&&siii%g %gicg%d%v‘futrﬂ%r EHAPRES a drrick ORAHPS (TIVPfHaF he

out side of the 20 chanber epression Is fornmed at approxinately the

center of & bendeesd t6fthd Bigakha ey, wirreiPhd BarieP¥RIMBdrde7y@hl c8fptiig achanber

12, an exhaust device 14 is connected via an exhaust pipe 13. The exhaust

device 14 i sargiensicchatii®® (08) that ttiiFeRRhe pliciiy MeMBer A1Y, iBUWMR ch @cCtargeand
exhausts gas in the chanber 12. 25 On the other hand, on the upper side

wal | of thefahaobesingd Weis@hicedlf ths imeavi 8tthe chAmbeA{12)15 is connected to
a carrier chanber 17 that is next to the chanber 12, through a gate val ve

16. The airtight Thetphecessiagldevict ndysfutthbataagrifya suppdremembeg(3ohehgat e
valve 16. The carrier chanber 17 is provided as a port to transfer in and

t ransfer ousupmiBnke Placmgtthembbm(grwhdte tife taagetifer proeedsig GW) iBplabat, in S
constituted of carrier arns, etc., is placed in the carrier chanber 17. The

carrier réfchatitsapa8firomaasinaessitiface dfftke vledneves (V2L o t he chanber 12, and
al so transfers out the wafers Wfromthe chanber 12. On the upper side wall
of the chanber 12A propessirsdévice aasrdingvo aisegpndeasped of9hé presentrivvdntidn
t hrough a nozzle 19 made of quartz, etc. The processing gas providing
devi ce 29 pisoshagsserpred hyseoimprigiee, which is used in the later
a chamber (12), where a predetermined processing of a target for
processing (W) is carried out in the interior;
15 a retaining member (32) that is provided in the interior of the chamber (12),
and retains a plurality of placing members (21), in which the targets for processing
(W) are placed;
a carrier mechanism (18) that transfers the plurality of placing members
(21), in which the targets for processing (W) are placed, and sets them at the
20 retaining member;
an induction coil (27) that is provided on the out side of the chamber (12);
and |
a power source (28) that forms a magnetic field around the induction coil
(27) by passing a current through the induction coil (27);
25 wherein each of the plurality of placing members (21) has a resistive layer

(25) that is heated by induction heating that occurs by the magnetic field formed

around the induction coil (27) and heats the target for processing (W), which is



10 described filmformng processing, to the interior of the chanber 12. As
wll be later described, the processing gas are titaniumtetrachl oride
(Tid4), ammonia (NH3), and argon (Ar). A showerhead nay be applied instead
-of the nozzle 19, and the nozzle 19 may be plurally provided according to
the kind of gas. In the stage portion 128 of the chanber 12, a cooling
~jacket 20 is provided. 15 The cooling jacket 20 is conprised of a passage
where a cooling nmedium such as coolant, etc., flows. A cooling nmediumthat

i s adj ust edyfRe@oRUEIELEMY HEH &qu rature flows through the cooling jacket
20. On the gfa%eoportﬁbnngga o? t e?chanber 12, a susceptor 21 that is

formed in a disk f0pRking rﬂérﬁy&dﬁeordmgetqsyaﬁfdga Eﬁtzdlfthé P?es@ﬁ{‘f%‘%éntﬁ isP! aci ng

a wafer that 20 is a target for processing, an as a function to heat the

pl aced waf eEhéMctIﬂ@ecﬁ%‘f E&Bfnﬁﬁigg bniigsdlhoGOlalOr G2hf?_aﬁcti %ggsi?t@\%t faggr beqyupk the

rimparts thereof by anp nenbers 22 that "are fixed to the Stage portion

12a by screysstadiled -onAhPlinkuddtidnapdr (D11, heRieB byNAEESittheatiff, SPRERkEa t hree
lift pin holes 23 are fornmed penetrating the stage portion 12a and the

suscept or R{argdtifot Poceédihg OWN, ﬂl@&&ﬂ?o@ﬁe%ﬁsulhﬂicfﬁ%ﬁj).n_s (not shown in the
drawi ngs), are inserted , and the interior of the lift pin holes are

structured so thatThthesibtivel lapém(25PHRY Béfoaned Bpwbltihd ard SREGinphRhudthe:
wafer Wis transferred in to the chanber 12 by the g]13 c%??i er nmechani sm

18, and in mataid onhké tsuheiondhysr (WM).s transferred out of the chanber 12,
the Iift pin noves up. The wafer Wthat is transferred in is placed on the
susceptor 21 by t Haelplddingimentbey inay fieher cobimgriseuskeptingulaion lay&o26) tHaut ed
of an insulation layer 24, a resistive layer 5 25, and a heat insulation

| ayer 26. Thmyibestidckied on thayefac2doppositertotlte fuyrfacie nhardontpecsethaihsulartidrer i al |
such as alumnumnitride, silicon nitride, or silicon carbide. One surface
of the irffulayer &) odyler redistive ldyleat(25)anndd stay peévene diffinstors of heat pgaferdtéd
susceptor 21 (the surface for placing the wafer W. 10 The resistive |ayer
25 is stackbythmresiséveldyer (3Yr f ace of the insulation |ayer 24. The
resistive layer 25 is constituted by conductive material with a

conpar at i vel y hi gHhe@dacingmembet oraydutthpt eompriseea regleatios fidin (34) thahgeyen,
mol ybdenum nickel, tantalumor platinum alloyed netal such as nickel
chrone al | obe dlaced on thhresifivallaysy (2 Deandrmay saftdst zasliagian kesh froa Biede or
nitride boride,. or 15 carbon such as graphite, etc. In a case where dry

cl eani ng apfAsitivg Iavarddeh gas

15 A processing method according to a fourth aspect of the present invention
is characterized by carrying out a prédetermined step of a target for processing (W)
that is placed in the interior of a chamber (12), and by comprising:

a step of placing the target for processing (W) to one surface of an
insulation layer (24) that is placed in the chamber (12), wherein a resistive layer

20 (25) is stacked to the other surface of the insulation layer (24);

a step of heating the resistive layer (25), which is in the chamber (12), by
induction heating that occurs by passing a current through an induction coil (27)
that is provided out side of the chamber (12), thereby heating the target for
processing (W), which is placed on the insulation layer (24).

25 The processing method may further comprise a step of alternately
providing a plurality of kinds of gas to the interior of the chamber (12).

The processing method may further comprise a step of changing a



such as chlorine and fluorine is carried out in the chanber 12, it is
preferable to apply materials that have tol erance to hal ogen radicals. The
resistive layer 25 is formed by for exanple nelting and spraying the
-aforementioned conductive material to the insulation |ayer 24. The
resistive layer 20 25, as will be descrit®d |ater on, generates heat by

el ectromagnetic induction, and heats the wafer Wthat is placed on the
insulation |ayer 24. The heat insulation |layer 26 is stacked on the
resistive | } I: r .26 is constitute | ow heat
conduct ance eé%tlﬁg Jﬂgﬁ Eﬁigtsfo? g’géﬁcgeéélgg a‘%}z/b%'o?haglglrn e 3?@:%‘5&6? : éjf‘ltﬁg heat

i nsul ation LS. e : . 5 nelting and spraying

t hese nater%§¥8?5agﬁéﬁﬁ%§§g@§3 H?%V@? (SI?HEK% at insulation | ayer 26
constitutes the back side of the susceptor 21. The susceptor 21 is placed
so that the heat insulation |ayer 26 contacts the stage portion 12a of the

chanber 12. 14 The heat ins“BﬁEi‘B’ésérﬁ;}fﬁf (%ﬁglra%;igssses t he heat
e chanber :

conductance fromthe susceptor 21 tot ( On the outside of the

chanber 13 ram. 1 RAU&TERM SRWing fhe E@ﬁd‘fﬁf&lzf'h ﬁr‘r0§9§s§ devie &&8%’&19;%2@{1{ acent

to the stage portion 12a of the chanber he 1 nduction 5 col S

evenly pl acgekst ethdoldahenttofitBe gﬁgéﬁnh{m{tg}ny parallel to the resistive |ayer
25. As will be later described, the resistive |ayer 25 generates heat by a

magneti c fi BlG. DRNEdiagReh Bowieg d tﬂﬁu%tdm& &0t pérforiiitedt tRe pRRBAdIng t he
wafer Won the susceptor 21 is heated. The induction coil 27 is connected
to an al tergaties. 28. Wen a current 10 passes through the induction coil

27, a magnetic field is forned around the induction coil 27. By the forned
magneti ¢ fi BI@, 3 ishediag@ing shoreingalie strdduteso thepioeeksingodsied ﬁcﬁrdib%tdﬂﬁ f or med
magnetic field, an eddy current occurs in the resistive |layer 25. \Wen a
current pdésseont rbodmémefnks prisemdntaptn. 25, the resistive |ayer 25
generates heat based on an electric resistance that the resistive |ayer 25
has. 15 By FHis4 istdhéiagram sleowingakpstouctdt éfn peatsthg dovicd figovdiigrto W on t he
susceptor 21 is heated. The alternator 28 applies to the induction coil 27,
hi gh fr equeamothgrosmeboddmehbof e prgeat mveneopuency of a few dozen Hz to 400
Hz, and a power of 500 Wto 1500 W The tenperature of the resistive |ayer
25 i s cont r BlG.edisydiegeany simgvingah Strfictegueicyroaesiing dgydvecaccofdingéo el ectri c
power that is applied, i.e., is controlled by changing the anplitude of the
current thagnqtBenembadimgstelithe presgghinvietiomducti on coi |l 27. Here, the
cooling jacket 20 absorbs the heat that transmts fromthe susceptor 21 to
t he chantér FIQ. 6 raddigaiam ahowinglike stopgivresafia progéssittgedaicendssprding 86

approxi mately constant. The processing device 11 conprises a control device
40 that is e@Besembedamsyt of the preseabimyeniden. The control device 40 stores
progr ams angm(ila%a for formng 15 a TiNfilmon the wafer W The control
devi ce 40 cbHir oIS {iRgraghehqwiingthe sirRcshredtt & procpysysedayigrpcdetdingto 1,
according to tEe stored grg@rans, and fornms a TINfilmon the wafer W
Concr et el y, SRHBELIRPUMEREOL (e PECFeRbIVERIQNt he exhaust device 14, the

carrier mec S 8,~the alternator, 28 and.the pr.ocessi ng.gas providing 5
devi ce 29, Eﬁ#c@%‘? &G e flagse 8g ghe R&P ltIE%H? ?}t‘}lrggf"’tﬂ%ﬁg?essure
inthe c r 12, heating of the wafers W and provi ding of processing
gas, etc%ﬁf'ﬁ%l B5\PEOCSSYNEAEYISy the resistive |ayer 25 by induction

hrough t het 1] Bt DBERE) Biohed il e ntied %o e AERABRRIER Y ot her
words, it i Encﬁﬁér dESdmBhY oiI fhe %rrgs\éhg ﬁlv%ntion.
FIG. 10 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
25 FIG. 11 is a diagram showing a placing example of exhaust pipes that constitute the

processing device.

FIG. 12 is a diagram showing the structure of a conventional processing device.



10 holl ow shaft for drawing in the wirings, and seal nenbers that are
correspondi ngly necessary. Therefore, it is not necessary to consider the
heat -resi stant tenperature of the sealing nenbers, and the susceptor 21 can
- be placed near the chanber 12. As a result, a chanber 12 with a snal
capacity is realized. Furthernore, becaukt the capacity of the chanmber 12

is small, the amount 15 of consunption of processing gas is reduced. By
this, |ow production cost can be realized. Mreover, because the whol e heat
capacity, includinng the susceptor 21, is small, for there aren't any

shafts, etc., the tine needed to heat and cool is short. Nanely, the

response to the change of Bgm%@gfgr@dréiiﬁgggt tﬂg;ﬁ.‘ﬁlgig 5E, the 20

tenperature of the wafer Wcan be contr at precision, and a

processing of a high throughput angif: Ri#aliyméR)i abl e processing can be
carried out. The susceptor 21 is forned by stacking the resistive |ayer 25

and the heat insulgatdwnal ?ﬁg@éslgsrﬁ% Q@Vfc@eaéc%§d{h§tﬂooﬂmel Q" edbolingint| S (tjhef ar

constituted by ceramc, e his, the suséeptor 21 can be create

nore easi Iy pidstiht idvétith WilEbSHNGribad Sith2RfGONRAGAHe HfavAngase where
insulating material that involves resistive elenments, is sintered. As a

resul t, an inexpensitie fEbS6@PbOImedt, sRRMBDIIBEA #hbre e hREEMDIRCentididUCt i ON
heati ng has a higher heat conversion efficiency of 16 el ectric power,

than by conagslidd® Wiproogsing dhece et Sfoime L TaEHilin Atk RaBfdoRBuedf MRITES
t hrough. Namely, by applying induction heating, |ow production cost and
runni ng costhetein sfterr sfbireddo ANexvafet W), 0pgeraat AOD ¢Atéhie papaebrpogtioryi ce
11 that has the above structure 5 will be described. FIG2 is a timng
chart of theetiperwaill bendeswenidbadt ed by t he processing device 11. The operation
i ndi cated bel ow are controlled by the control device 40. The operation
i ndi cat edl@el ow i FIGustshaws exastphaureanfth pockssmtg devitdid 1 sacmrdimsiol theifirst
gai ned, can be any kind of operation. 10 First, the carrier nechanism 18
transfers i embhdimwater Wthat is a processing target to the interior of
chanber 12, and places it on a lift pin (not shown). The transferred in
wafer Wis pl aced Tdn processingsiseicsrl 12domipyysessiza dpptoxipiately cylindrical chamber
12. The chamber 12 is comprised of materials that do not have magnetism; for
example, inorganic material such as ceramic, nonmagnetic metal such as aluminum
15 and stainless steel, or resin material such as fiber-reinforced plastic.
The approximately center of the base of the chamber 12 sticks out, and
forms a stage portion 12a, wherein the upper surface thereof is approximately flat.
By this, as shown in FIG. 1, an annular groove that surrounds the sticking out stage
portion 12a is formed below the chamber 12. Looking from the outside of the
20 chamber 12, a depression is formed at approximately the center of the base of the
chamber 12.
On the lower side wall of the chamber 12, an exhaust device 14 is
connected via an exhaust pipe 13. The exhaust device 14 is constituted of a
turbo-molecular pump, dry pump, etc., and exhausts gas in the chamber 12.
25 On the other hand, on the upper side wall of the chamber 12, a gate 15 is

provided. The gate 15 is connected to a carrier chamber 17 that is next to the

chamber 12, through a gate valve 16. The airtight in the chamber 12 is retained by



novi ng down. \Wen the wafer Wis placed on the susceptor 21, the alternator
.28 applies 15 high frequency power of a predeterm ned frequency and

predet erm ned power to the induction coil 27. By this, a current passes
through the induction coil 27, and a magnetic filed is forned around the

i nduction coil 27. The resistive layer 2B82of the susceptor 21 is heated by
the formed nagnetic field, and heats the wafer Wplaced on the susceptor 21
to a tenperature that is adequate to the adhesion of Tid4, 20 for exanple

to 450C (Ti pRsil@th |y, the processing gas providing device 29
feeds Ti Cl ~ gglsgtoegﬁ{eés‘?dnt e?tl§ or of the chanber 12 through the nozzle 19 for

a short tine, for exanpig, ch%er%Wl?‘?é’gM?decﬁ%“&gS hxrafngferf}naﬂd %&na%mﬂﬁs

Here, if necessary, the TiC 4 gas ma er wth carrier gas.

this, many Lay&ssweb i 6Ha4nHE?|1§CU|A@Eaﬂr1%¥ﬁfe%hgrﬁsﬁr1€8 @Ja% ﬁ%‘ﬁgthttu?e& becaHEL ace

of the wafer W(Tinme Tl to T2). Next, to purge Tid 4 gas, e processing
gas provi di gEnglevd. CR 2R thel &srib¥ cl%%érq 7t heFHerLta?fléxofhe&{anis}ﬁ? 18hambRLs 12.
‘Then, the exhaust device 14 exhausts the 7 gas in the chanber 12, and

reduces teipaRSHEfes W th RBe chanb&ar 1212antd0a1§&&raﬁ§ﬁ@b@t the3Raftrsl O JrdaR thel O- 5
Torr). The alternator 28 sets the terrperature of the susceptor 21 to a

t enper at ur eclggigptate for the attachnent of NH3, for exanple 300C, by
changi ng the frequency and power of the electric power that is to be
applied to the 5 iOidued uppercsidt wall (oFi the chdniter Ti3) .a Byockkyis gtabmﬂ'vl@iﬁ’g
nol ecul ar layers that are attached to the surface of t he waf er scatters
| eavi ng a f desite RAyiercoahedted eouligh al myeles]9 aelersti quriz0 etdie The pricesagy of
the attachnent energy that the nolecular |ayer of the first |layer has and
the attachneat peodding thuicet 2% provides| procdsaingr gagf whivh liaysed iaf tler lithe
second 10 | ayer have. As a result, a situation where one layer of Tid4
mol ecul arlQ dgseribed feit forhmdulg poodebsing,utof the éntetior loé thatkambén 52.gaAserill hext
t he processing gas providing device 29 provides NH3 gas to the interior of
the chanber lat@r flescribedhtire proaeesing gasearanpitagjuma tetracldeddand¥iChpnametoaiay,
for 5 to 10 seconds. The exhaust device 14 exhausts the gas in the chanber
12, 15 and &¥Hs).tand grgesdbre ik shhwedivadieay be appliedrinsesipl ehelBGzzRa 101
Torr) Here, if necessary, the NH3 gas may be fed together with carrier
gas. The Ti endithegiozelsl Ksmer bprpéurgwfpa@ed@;/ agdeedingfte tho/tindrod gahe NH3 gas
react, and one layer of TiN nolecular layer is formed. At this tinme, many
layers of NH3 nol &&thestageperitiondra odtheehambard 2 Reopbngiaskei 30 irprevidedr
layer (Tine T3 to T4). 20 _Next, to purge NH3 gas, the processjng gas

provi di ng 2d&bf caobug mqlfm deds Aﬁ»maageq # PASSARE EYHies? agooling mgfliwbe fudtpas
Then, the exhqust device 14 exhausts the gas in, the chanber 12, and reduces

the pressur EO¢1ANG HRiCeHIMBREr fo cP8lRg Jpedinfmdhatyis adipsted1tn 3 predetgygmined
al ternat or ﬁe ri ses @he te glWg";ure of t‘gﬂ %sceptor 21 to 450C, by
changi ng t hERRESHHEREGWS Hy ”B e epolingdacketélri ¢ power that is to be 25

applied to the in yers of the

second | ayer and gﬁ’ré’ %&ligcgﬁl’(l?rﬂf’ﬂahzéd)f tFe §harBE‘érl %?%&%?I&ON% % is fpmagd
| f the f | hat hed h ul | a

. Ti Ti
™o T5). O i'&l%ﬁog?lylg[?f%Ylﬁad ohEe ‘?Sﬁsréteg?ﬁdt 3%@%%% i g MY coqs
Tid 4 gas,d o, %ﬂ?rgegtfg Poceg) { h%ﬁgﬁ' et ]tlon ?(h ﬁ‘lg Slg%etocp e%r gf Tﬁiﬁlﬁpl €

5 to 10 secon ecu

mol ecul ar | %%S%E%{o?&%clt 3 ﬁQe& b uld tll:[ aéeq)g) 1?1?[&&8% Y G uéau‘ts {He%feo%}l cl"%lr | ayer

is forned. i me, nmany 51 eC ayers-are

attached tonfeptf’oeiéjﬁf%taé\h gﬁ’ﬂb@f L Pbfion 92 Bfkftﬁ@g' {: two |ayers of

Ti N nol ecul ar [ayers are fornmed on the surtace e warer W(Tinme TS to

T6) . Subsequently E:'I\?raﬂf spw B flens e I 8% gtétﬁrQ@ ® 127 B8Rk aﬁj QR of

t he above, nanely, provides each gas, and purges, times. By

this, the 1@k mkﬁ%@fhels@yg%rpdrﬁoﬁt19£5§&itﬂea§t@5emrtﬁyern @rtfh @nﬁadﬁeé' I'm

with the requested thickness can be gai ned he processing eV| C

repeats tam29pgf %ﬁdso(;r\oﬁ)ghc;muﬁ@x@\ﬁ@a\{'&r sﬁ%?é*ﬂlls@rt@d NAROME Gndefof BY el ft pin
hundreds of tinmes. After filmform ng processing, the carrier nechanism 18

transfers thglevafestridbaret sefthdthRe AR MovES ubaniRwaAr ri er chanber 17. The
processing is thus 15 ended. In the above ALD net hod, changi ng of

at mospher e in thelghapdserwieteithe Gaared ¥ 19 anERA%d L in"BSthe GMAKARH ANt by the
exhaustion efficiency of the chanber 12 effects the throughput greatly.
However, because the above processing device 11 heats the resistive |ayer
25 by induction heating, it is not necessary to provide a 20 hole for
wiring in the chanber 12. Therefore, it is not necessary to apply a sealing



menber that is necessary for sealing. Consequently, it is not necessary to
provi de space for heat liberation in the chanber 12, and a suceptor 21 with
a high tenperature can be provided close to the wall surface of the chanber
-12. By this, a chanber 12 with a snmall capacity can be realized. As a
result, high exhaustion 25 efficiency ant3hi gh throughput can be realized.
Additionally, in the above ALD nethod, the rise and fall of tenperature of
the wafer Wis frequently repeated. In a case where induction heating is

appl i ed, dirip EnisRET 8 Av{id aacaP 3\5 2 t {aferSHC is tr&%’{eﬁ’éd e P? ) the

wiring, the entire heat capacity Inc e suscep

Theref ore, Eﬁ%ﬁnﬁ&n@e'ﬂ% Hfteplﬁ RAnQe uB the ﬁé{‘élfcwaﬂﬁ'i 152&a %ré(hﬁl Wl?{eél shows

a good response. By th reaction for fil ormng can be contro nmor e

preci sely, %ogugcé:tﬁ&czlsgyftﬂé mtfpg{molg}glgcggwpe S possible. Furthernore, a
hi gh throughput can be gained. "As described above, in a case where the

resistive |ayer Zihe%uw&dzbys é&ﬁﬁ%tb@'&fQEQB!;LﬁQt’lorﬂlaXE?‘Qbeé résgsﬁ\tlafa%'&as a

sinple structure and smal'l capacity can be realized a result

exhausti o effdrell £REN iSulatid e ®sl, and a hi gh throughput can be gal ned
especially in the ALD met hod ere change of 10 atnosphere is carried out

many tines. AdditTaeahkylati®y 16k 2IPRI formgd SyhsintedMipStthtic Riaterialf Qich as
bringing in the wirings, the whole heat capacity is small, and the

heat i ng/ coobluagnaih difitlepaflRbn\Wighie, bE sitiRbf icefbi @it @€ HITA® OF thEURSIRTATDT €,
a suscpetor 21 that conprises a stacking structure can be manufactured

relatively &gst|2¢. isMiagaamer strudidiest thersuifactadt ihegsuRasptbt @h @hd isaifaee Yoof
converting electric power to heat, and processing can be possible with a

| ow cost. Hplagingtthe wadstuW). of a heat-resistance test of the resistive | ayer
25 will be shown. The heat-resistance test was conducted by formng a
resistivelQ ayer 2T hefresistingslager, 2etscstacked onrthe sitebe soffacenofihe ihsulaion kayede
plate that has a thickness of 1 M 20 to Smm and heating the |ayer to
450C. Resul 2ént | Yhe t tesishmgi layar Wi pisagouostituefl be cordicivev matayar with vas

| ess or equal to 10 mcroneters. Fromthis result, it can be seen that a
structure, sempiatiyelyhdighesiesistanse) a@erezﬁnm apure nsudtalt owuclices atungytenhas a
hi gh heat resistance. In the processing device 11 of the above first

enbodi ment , melyRdsnim, Tickebt taeiumher pladinbier allpyedhanatilesushsaepickel hiromsy be
formed to ra| se the heat insulation between the chanber 12 and the

suscept or 28lloyertiFy ghjome allgnscarpmis puthhas siliconosarbigei oraritiide bgeide.t or t he

gap may be forned. 20 ) )
15 carbon such as graphite, etc. In a case where dry cleaning applying halogen gas

such as chlorine and fluorine is carried out in the chamber 12, it is preferable to
apply materials that have tolerance to halogen radicals.

The resistive layer 25 is formed by for example melting and spraying the
aforementioned conductive material to the insulation layer 24. The resistive layer

20 25, as will be described later on, generates heat by electromagnetic induction, and
heats the wafer W that is placed on the insulation layer 24.

The heaf insulation layer 26 is stacked on the resistive layer 25. The heat
insulation layer 26 is constituted by low heat conductance material, such as foamed
quartz or porous alumina. The heat insulation layer 26 is formed for example, by

25 melting and spraying these material to the resistive layer 25. The heat insulation
layer 26 constitutes the back side of the susceptor 21. The susceptor 21 is placed

so that the heat insulation layer 26 contacts the stage portion 12a of the chamber 12.



To heighten the heat conductance between the wafer Wand the susceptor 21,
heat conductance gas nade of inactive gas, may be fl owed between the wafer
Wand the susceptor 21. (Second Enbodi ment) 5 Below, the processing device
- 11 according to the second enbodi ment will be described with reference to
the drawi ngs. FIG 3 shows the structureif the processing device 11
according to the second enbodi nent. To nmake understandi ng easier, the sane
reference nunbers as FIG 1 are placed to the reference nunbers in FIG 3
for the sa ! ripti f ' r i1, be
o tted. 1 n PpocacisMfot A tobkiREP e ol WEn QR ARAIE ISl 21
enbodi ment , (£@R BEmbEAwpPorted. Nanmely, the wafer Wis for exanple, placed
on the susceptor 21 in the carrier chanber 17, and transferred to the

interior of the clathenuigal 008 gt 1ol e SASRLSN FLdRABIE e |

wafer Wis placed on the susceptor 21, or Is y ‘the suscep

a carrier MRCHRAVEA dfaddhtlio GRERIALE §HrRoBaPAYUH the HAHGKr 184S SHEWAdL&idE G

b
3, a virgate support nmenber 30 having a predeterm neg1 l'ength, I's provided

to the sta&eoiPQntis eventyplarbd sbehANa Y prddmaldl§ patiIRPES t%@ggfiv@& 525,

plurally placed, for exanple three are placed, and are placed to 20 support

the suscept ak vall WREG dederived, @i Wsistivillarads JhRraad ﬁéa@%yr@ﬁﬁgﬁ&t%fﬁéﬁi i's
inserted in a space between the susceptor” 21 and the chanber 12, formed by

the support geriiied $y3he ikdtiph @67, BRd 848 GeRIIQkheWah W e RAShtdrenber s
30, or lifts the suscpetor 21 fromthe supporting nenbers 30. On the

out si de of tsheeatddanber 12, in the sane way as the first enbodi nent, 25 the
i nduction coil 27 is placed next to the stage portion 12a. Wen a current
passes through th&henddwdtioancadbll i2 Zonaedted e haalfereltck 28, f Whvnda augemd t he
i nduction coil 27. Even if the susceptor 21 is not fixed to the chanber 12,
t he 21 10epassts through ethe2 mduttiomeccsLLGe pt amaghttic sfidldatse dormyedt beoundr thed
magnetic field, in the same way as the first enbodinment. In other words,
even if theimslusteptroil 272 By tiet formed dnagnetihdiathathbaesiditye talyer Bds htated.
| ayer 25 of the susceptor 21 is heated by induction heating. 5 By the
suscept or 2Cohesictedy.t byatisf Eratsidenagneticsfieldt anexcldy saursent ocgurs\in dke tresstifeer
mechani sm such as a |lift pin, etc., to the chanber 12. Therefore, because a
lift pin holaepdsisWhen peoventausses thimghrthairesistivz, layére2 Stthecesistevedfayethe
chanber 12 becones nore sinple. In the first and second enbodi nent, the
processi ng de\gcaerates kgat baged ghean elegirice resisyancenthint thehsaistivg layeredamhabe.
However, the present invention may also be applied to a processing device
of a bat dR Bydhismthepritre suseapieral | isyhestedvang; hewafer Woacthe sesceatort Helssane
tinme.

heated.

The alternator 28 applies to the induction coil 27, high frequency power of
for example a frequency of a few dozen Hz to 400 Hz, and a power of 500 W to
1500 W. The temperature of the resistive layer 25 is controlled by changing the

20 frequency and/or power of the electric power that is applied, i.e., is controlled by
changing the amplitude of the current that is to be passed through the induction coil
27.

Here, the cooling jacket 20 absorbs the heat that transmits from the

susceptor 21 to the chamber 12, and maintains the temperature of the chamber 12
25 approximately constant.
The processing device 11 comprises a control device 40 that is constituted

by a micro computer. The control device 40 stores programs and data for forming



ILn this case, the sanme susceptor 21 as the second enbodi nent thereof, are
plurally provided. In the chanber 12, for exanple, as shown in FIG 4, a
waf er 15 boat 32 of the sane kind that is applied in an ordinary processing
device of a batch systemis provided. The carrier nmechanism 18 sets the
suceptors 21, in which the wafers Ware pbaced, to the wafer boat 32, which
is in the chanber 12. The induction coil 27 is placed surrounding the
plurality of wafers Wand susceptors 21. By this, the plurality of
susceptors g 1ﬁrﬁ1n§16§gﬁgv&ﬂer'Wdue{tﬂe%n%ﬂibﬂge 48 nﬁ*ol%.ghp leH{iﬁel 61#e)fat? n Ygfers

Wcan be easily heate The i nduction coi l |cate rnt Irst and

second enboqien%@r essBy 8GRV 11N, ﬁ:‘oﬁimg 'to Wﬁé‘ sﬁﬁe@?ﬂ@?%@bﬂff(ﬂﬂg 'cp?hggﬁl}r{"e

suscept or thernore, as shown I'n I nduct1on col |

pl aced so tBathd tva?éi‘rwou'm)?ncfféi@lglsﬂﬁcﬁ)%@[ dédic¥ Qf)tc'oﬁﬁ'bis%he %Rhéh%t 3bawe 1ign
FIG 7, may be placed so that surrounds 25 the susceptor

hori zont al | yhe LarricheméiHantsnan &ﬁ@oalftrﬁdfbpfilsmﬁa th%hgroeeﬁling @ﬁyllﬁémmg ayer
26 is placed directly on top of the resistive | ayer However, as shown

in FIG 84 déviee 292and @airkdsioig coay&fandd ofayafbe Woabadobyf &er@feks%@é iPphd i | M
31 constituted by material that reflects radi ati on heat (for exanple

~al uni num or cignhier 16, Gedtingdltkhe ReafeRSWs hhd/ Brdvadiap o2 protRysiRE ghd, a€ed t hereon.
By doing so, the radiation heat fromthe resistive layer 2 % i's reflected by
the reflection filAwthe abane bpdeatiigthet Rsistiee ek 23i sie imfuctibe h2asnsGeRs or
21 is nore repressed. By this, over heating of the chanmber 12 is prevented,
and heat i ngnef ficcessang yo deaw bre wirdhgefbr paksihfeunensehsiugh the rgtstbleUngeri2s 400C
or less, alum nummay be suitably applied. The reflection film 31 may be

pl aced anywhethle iaserloond ths chambear bkt weesthehevordssiitsisi noe neagwiry2o @odidehe
chanmber 12. For exanple, as shown in FIG 8B, the 10 reflection film 31 may
be for medG®holitwe sbaftffacdragfing e thet wiengspand ssal hitanbenk giae atdreorsesporgingly 21
is placed. O, as shown in FIG 8C, the reflection film 31 may be forned
covering t haeessshry parlhersfforeh is notrgressarp 10 conniddraherbea;resisent fedepepatnte of
the suceptor 21 may be covered by insulating material, such as al uni num
nitride. 150fHe ma/menmab@rsmnd the susgamier 2%273anvbﬁ placéd nearotla dhamble 12 r st
and second enbodi ment, nmay be flat, as showmn in FIG 9, if it is possible
to place t hdsiaigseltiashasdier 12 witley smellirgpacity istealizegaci ty of the chanber 12
can be made nore snaller In the first and second enbodi nent, for exanple
as shown i n FIG forthgrmerswbesnuse teacapagity of pheaekambarsileiscsnall, tthe amezat e

19, and t xhaust pipe may be 20 placed at the same height as the wafer W
pl aced on go@ﬁ@€§§ﬁ@ﬁ’Z¥°u¥ﬁ€¥H§FgﬁF“¥W5@ i Bytthis, dewrpredicting casfean by i s
for exanple a height, in between the height where the | ower end of the
exhaust plpéaféeés equal to the surface of the wafer Wand the hei ght where

th d of haust pi L th ur f f th f
W25 n the f1r SRR ColorioE R R apaai Py e RSP Bed 13,
Structore of ik gy Bebteiend FuCRRcs: S ohecite dcstul B e B S obo 23
o ural 'y pr oopGty H FrARE S o P 14T tt?fﬁp?”fﬁ%lrab%%*@da LTty 0 77 N
fil f f 115 G 4 apd ALD et hod,
(s desor e Auh oGO BhrefVkaRIE SrpRULY oL 4 hlé’h Beion aply plapeg >

limted to BPS%?% %E&%pﬁ?%ﬁa“%‘fg%él%l&é%cpgl ) 6 ca&ﬂ{e@@ﬁ{ her film

form ng device evi ce processi ng devi ce or any kind

of processing devigg, su@SptS#h ?ssfo'r{rileh 5 nekgﬁ?ﬁ?e' féglsqgg'lgﬁer gaatndr%kqltegf ns

t he target for processing at a predete enper at ure, carries out

processi ng. joiaGitioAr Qetr é@ronpfhfe%géwen'1§yé?oz4 c}{aml; fndih édsgmcs,@nﬂl o ays

waf er, and may be 10" substrates, etc., applie |qu

The present BylkeNthO Buslc%{)tlé@@Qdca‘ﬁrbet Bl%at%ﬁpﬁf‘ @fdte %@Slﬂ‘%lﬁpﬁ I 6g}?‘%ﬂeRﬁné\l‘i’ate
2002- 113414, ‘filed with the Japan Patent O fice on April 002

i ncl udi N5 pwmbhredatol #RaseC e inst R e ateBAH 1154 MBS Ves T&B“i‘stﬁ'e%ﬂeﬂ%ﬂtrs iof
t he above Japanese Patent Application is incorporated herein by reference

inits entik@tdted.15AkRMEs(I,iadl indihkivdRuUsdepior PhecapriRs@alizddnvention is
applicable in the industrial field that appl i es processing devices, which

heats targets for FprheassieNthdustieh h@§t1§g3ﬁh@@ﬂﬂgﬂ‘d‘m{eaﬂ@cﬁﬂe‘ismﬁfe@ﬂmency of



24 CLAIMS 1. A processing device characterized by conprising: a chanber (
12), where a predeterm ned processing of a target for processing (W is
carried out in the interior; 5 a placing nenber (21 ) that is placed in
*said chanmber ( 12), and said target for processing (W is placed thereon;
an induction coil (27) that is provided o the out side of said chanber (
12); and a power source (28) that fornms a nagnetic field around the

i nduction coil 10 (27) by passing a current through said induction coi

(27); wher epRcifl foReACiHAE PEMBRRedtE Wilhds 18 theSksitliye e#c?ﬁéﬁ {rgfk%%sﬂg% | s

heated by induction heating that occurs by the magnetic _ at ound
sai d induct c@Re@ithrolgh) N@ﬁlel{sgi!iy)sap%?gﬂé‘hﬁ{rl%ﬁ'bnfh@étirpé,QW%bMtfchosm&h I's

pl aced on the placi ng nenber e processing device accordi ng

toclaiml, nﬁhﬁﬂé@@&grchggg r&liZydrther conprising a reflection film (31 )
that is provided on an inner surface of said chanber (12) and reflects

radi ation heat frouexsahéd opesitishiofehd pveéssimddevicd 1 ITHat BALAREHONE sHEVUEE
according to claim1, characterized in that said placing nmenber (21 )

further c@phlldesiescrdted i nsul ation |ayer (26) that is stacked 20 on said
resistive layer (25) and prevents diffusion of heat generated by said
resistive layer (Z3%.2 #.a fliningetnerstthegpeavion@oadenedbythd proeksinp device
characterized in that said placing nmenber (21 ) further conprises a
refl ection flil mIthdbperativatindrapdowilcedronostadltcd bgitlsd corgrdlaleeice(4AR) Bingd
reflects radiation heat fromsaid resistive |ayer (25). 25 5. The
processi ng dperaten dodisadnoelow isl jastmad exelmpicgcindr awz brhg as theatamairdsult is
reflection film(31) is provided in between said resistive |ayer (25) and
sai d heat i gsinkdtdaorbe anydeind 26pperati@h. 6. The processi ng device according to
claim4, characterized in that said
10 First, the carrier mechanism 18 transfers in the wafer W that is a
processing target to the interior of chamber 12, and places it on a lift pin (not
shown). The transferred in wafer W is placed on the suscpetor 21, by the lift pin
moving down.
When the wafer W is placed on the susceptor 21, the alternator 28 applies
15 high frequency power of a predetermined frequency and predetermined power to
the induction coil 27. By this, a current passes through the induction coil 27, and
a magnetic filed is formed around the induction coil 27. The resistive layer 25 of
the susceptor 21 is heated by the formed magnetic field, and heats the wafer W
placed on the susceptor 21 to a temperature that is adequate to the adhesion of TiCl,
20 for example to 450°C (Time TO).
Subsequently, the processing gas proviciing device 29 feeds TiCly gas to
the interior of the chamber 12 through the nozzle 19 for a short time, for example, a
few seconds, concretely for 5 to 10 seconds. Here, if necessary, the TiCly gas may
be fed together with carrier gas. By this, many layers of TiCly molecular layers
- 25 are attached to the surface of the wafer W (Time T1 to T2).

Next, to purge TiCls gas, the processing gas providing device 29 provides

Ar gas to the interior of the chamber 12. Then, the exhaust device 14 exhausts the



reflection film(31) is provided on a side face of said resistive |ayer
(25), 7. The processing device according to claim3, characterized by
further conprising a flow path (20) that is placed in between said
induction coil (27) and 5 said placing nmenber (21 ), wherein a cooling
medi um t hat absorbs heat fromsaid placitg nmenber (21 ) flows. 8. The
processi ng device according to claim7, characterized in that said placing
menber (21 ) further conprises an insulation |layer (24) that is stacked on
sai d resistiyei] geed n L e F | &Cin i r get
for 10 pr ocgsm1 ngbé( \%a.ﬁ%g.} l%hgnf)?é@tgggsliﬁneg& gs\}ll? %éﬁ gtg"g%@ag‘?‘?\ég l?giocﬁ)éise%h&p ié
characteri zgedsby (Har r-sclﬁgmri i Il [ id
pl aci ng marrbgr?’ (21? )Iiat Ot he 1’'nt ZI:}{%%?I%(I) dtélla?g Sgﬁgpngéerlﬁ%%%tgég’ig{é g?'ﬁgep%&l

processing devhce 1 aesRhdid dddfyatd ?‘512“9 1%tﬁ<i§f}ﬁéﬁ£ %{vggﬁﬂ Y kbhb80d, by

conprising a gas providing device ( provides’a plurafity of ’ki‘nds

of gas in acPiREe) BleMrE@éney 488 podet l'&?.tﬂé"&l%éﬂ-rf%rpd%erstﬁétdisQa%b{ﬁi)liéé% thel 1.

The processing device according to claim1, characterized by further

conpri si NG shduatibh 86il eramhaE TO td73)that is connected to said chanber ( 12),
wherein said carrier chanber ( 17) conprises a carrier nmechanism( 18) that

transfers said 20 By @64, e MeQheholeddla} layeds Wit Gie SahchedabaBt suffacPbPERSSI Ng
(W is placed, to the interior of the chanmber (12). 12. The processing

devi ce accomdiferg W 0sedtRirdnlddving harfast edyez est byolédinih edyeeQMiddosding @ $hpport
menber (30) that supports said placing nmenber (21 ), where said target for

processi ng (Mferescepbfatirdattdchm@ns eadrgy apat thefmocalar ilayerofsye ffaselagbr Ras sai d
chanber ( 12). 13. A processing device characterized by conprising: a

chanber (12pnd wikeatachnpme dat@ynihaethephokeskir gyedd ofl thalayets ifér the 36cond
processing (W is carried out in the interior; a retaining nenber (32) that
i s provi dddldyer havel cAardbessult]la)situation rveieaé mae dapdruoTiCly nofleqilaclaygr is
menbers (21 ), in which said targets for processing (W are placed; 5 a
carrier nechdaihstht¢ tHe8jurfacatof theawsfee V8 isgaidedhl ural ity of placi ng menbers
(21 ), in which said targets for processing (W are placed, and sets them
at sai d retaini ng Nestbthe peR¥ssing gas providing device 29 provides NH; gas to the
interior of the chamber 12 for a short time, for example, a few seconds, concretely,
for 5 to 10 seconds. The exhaust device 14 exhausts the gas in the chamber 12,
15 and sets the pressure in the chamber 12 to for example 133 Pa (1 Torr). Here, if
necessary, the NH; gas may be fed together with carrier gas. The TiCl; molecules
on the surface of the wafer W, and the NHj gas react, and one layer of TiN
molecular layer is formed. At this time, many layers of NH3 molecular layers are
attached to the formed TiN molecular layer (Time T3 to T4).
20 Next, to purge NH; gas, the processing gas providing device 29 provides
Ar gas to the interior of the chamber 12. Then, the exhaust device 14 exhausts the
gas in the chamber 12, and reduces the pressure in the chamber 12 to approximately
1.33 x 102 Pa. The alternator 28 rises the temperature of the susceptor 21 to
450°C, by changing the frequency and power of the electric power that is to be
25 applied to the induction coil 27. By this, the NH3; molecular layers of the second

layer and more are eliminated, i.e. excluding the NH3 molecular layer of the first

layer that is attached to the TiN molecular layer (Time T4 to T5).



an induction coil (27) that is provided on the out side of said chanber (
12); and 10 a power source (28) that forns a nagnetic field around the

i nduction coil (27) by passing a current through said induction coil (27);
-wherein each of said plurality of placing nenbers (21 ) has a resistive

| ayer that is heated by induction heatingg8that occurs by the magnetic field
formed around said induction coil (27) and heats said target for processing
(W, which is placed on 15 the placing nmenber (21 ). 14. A placing nenber

(25) "hat 15 stackon ghEne o BERLRl o pRYRlipk WA RS BN AR L

heat i ng, ang.h r r i i gl i on
(24). 30 15 e B g Sre o AR 2 1 o S,

that said rggigid Yk N}Ygeﬁxo(c%'ﬁ)esitﬁaﬂz gxzf;rﬁ:@tlgﬁ/ tﬁ%'l“‘iﬂlrlﬂoﬁgﬁ’iaxsm Y B Sanguet i ve

material on Said insulation layer e placing nertber according to

claim15, chrariRGhe dndedahyr STINBIOI &AM 1hed N féniteal AMS |t?rh-E,Olﬂaﬁf'1Y {55156)

that is stacked on a surface, opposite to a 25 surface that contact

i nsul ati o bAYEC], (iAdculdr [ahersa8S afhdned thaKe Torlnfed) TiNRED IR BMERY &, di A f el on
of heat, generated by said resistive layer (25). 17. The placing nenber

according t ?pﬁlk,atw 14§ers OF AN RChEIecERE [D)rs Met fofhed oR fhé QURPLdeIMBe vafer W
reflection film (31 that is placed on said resistive layer (25), and

refl ects radliaid Dhtdh€ay. fromthe resistive layer (25). 18. A processing
met hod characterized by carrying out a predeterm ned processing of a target

for processing (WSubsmuentdy,phagedcdssinghdevidet BY ir€peatsf the sah@ndetatbor( 82}he and
by conprising: a step of placing said target for processing (W to one

surface of abovenaamaly, providesesach 24}, dndagurpes, pl preddernntinsdtiches haByeathis( thk?) ,
wherein a resistive |layer (25) is stacked to the other surface of the
i nsul ati d® Tayenole@djr layestieptackedh &gt by lagérd andsa TIN (8ml avythr the 25yuesedd ch
is in the chanmber (12), by 10 induction heating that occurs by passing a
current t hrthicknean camdecgdined.colhe pR¥essing device 11 repeats the operation of the
above for example a hundred to several hundreds of times.
After film forming processing, the carrier mechanism 18 transfers the
wafer W out of the chamber 12 to the carrier chamber 17. The processing is thus
15 ended.
In the above ALD method, changing of atmosphere in the chamber 12 is
carried out many times. Consequently, exhaustion efficiency of the chamber 12
effects the throughput greatly. However, because the above processing device 11
heats the resistive layer 25 by induction heating, it is not necessary to provide a
20 hole for wiring in the chamber 12. Therefore, it is not necessary to apply a sealing
member that is necessary for sealing. Consequently, it is not necessary to provide
space for heat liberation in the chamber 12, and a suceptor 21 with a high
temperature can be provided close to the wall surface of the chamber 12. By this,
a chamber 12 with a small capacity can be realized. As a result, high exhaustion
25 efficiency and high throughput can be realized.
Additionally, in the above ALD method, the rise and fall of temperature of

the wafer W is frequently repeated. In a case where induction heating is applied,



that is provided out side of said chanber ( 12), thereby heating said
target for processing (W, which is placed on said insulation | ayer (24).
19. The processing nmethod according to claim 18, characterized by further
~conprising a step of alternately providing a plurality of kinds of gas to
the interior 15 of said chanber ( 12). 209 The processi ng net hod according
to claim19, characterized by further conprising a step of changing a
tenperature of said target for processing (W by changing the anplitude of

the currenty .
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100¥: " 1 10%%%r (e res{s%%gq(gé'r@i was B&s %Q%l(t)o’l()d' mid3ueRers) - From this result, it

can be seen that a structure, stacking the resistive layer 25 on an insulator (ceramic),
has a high heat resistance.

In the processing device 11 of the above first embodiment, a gap in

25 between the chamber 12 and the susceptor 21 may be formed to raise the heat

insulation between the chamber 12 and the susceptor 21. Furthermore, a gas flow

path for flowing inactive gas to the gap may be formed.
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21, heat conductance gas made of inactive gas, may be flowed between the wafer W
and the susceptor 21.
(Second Embodiment)
5 Bélow, the processing device 11 according to the second embodiment will
be described with reference to the drawings.

FIG. 3 shows the structure of the processing device 11 according to the
second embodiment. To make understanding easier, the same reference numbers
as FIG. 1 are placed to the reference numbers in FIG. 3 for the same parts, and

10 descriptions for the overlapping parts will be omitted.

In the second embodiment, the same susceptor 21 as the first embodiment,
can be transported. Namely, the wafer W is for example, placed on the susceptor
21 in the carrier chamber 17, and transferred to the interior of the chamber 12
together with the susceptor 21.

15 Here, the wafer W is placed on the susceptor 21, or is lifted by the
susceptor 21, by a carrier mechanism 18 that comprises a Bernoulli chuck.

As shown in FIG. 3, a virgate support member 30 having a predetermined
length, is provided to the stage portion 12a of the chamber 12. The support
member 30 is plurally placed, for example three are placed, and are placed to

20 support the susceptor 21 where the wafer W is placed. The carrier mechanism 18
is inserted in a space between the susceptor 21 and the chamber 12, formed by the
support members 30, and places the susceptor 21 on the support members 30, or
lifts the suscpetor 21 from the supporting members 30.

On the outside of the chamber 12, in the same way as the first embodiment,

25 the induction coil 27 is placed next to the stage portion 12a. When a current
passes through the induction coil 27, a magnetic field is formed around the

induction coil 27. Even if the susceptor 21 is not fixed to the chamber 12, the

, 9
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In the first and second embodiment, the processing device 11 of a single
10 wafer system is shown as an example. However, the present invention may also
be applied to a processing device of a batch system, where a plurality of wafers W
are processed at the same time.

In this case, the same susceptor 21 as the second embodiment thereof, are
plurally provided. In the chamber 12, for example, as shown in FIG. 4, a wafer

15 boat 32 of the same kind that is applied in an ordinary processing device of a batch
system is provided. The carrier mechanism 18 sets the suceptors 21, in which the
wafers W are placed, to the wafer boat 32, which is in the chamber 12. The
induction coil 27 is placed surrounding the plurality of wafers W and susceptors 21.
By this, the plurality of susceptors.21 are heated by induction heating, and a

20 plurality of wafers W can be easily heated.

The induction coil 27 indicated in the first and éecond embodiment, as
shown in FIG. 5, may be placed above and below the susceptor 21. Furthermore,
as shown in FIG. 6, the induction coil 27 may be placed so that it surrounds the
susceptor 21 vertically, or as shown in FIG. 7, may be placed so that it surrounds

25 the susceptor 21 horizontally.

In the first and second embodiment, the heat insulation layer 26 is placed

directly on top of the resistive layer 25. However, as shown in FIG. 8A, the
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prevented, and heating efﬁc1ency can be raised. If the processing temperature is
400°C or less, aluminum may be suitably applied.
The reflection film 31 may be placed anywhere as long as it is between the
resistive layer 25 and the chamber 12. For example, as shown in FIG. 8B, the

10 reflection film 31 may be formed on the surface of the stage portion 12a, where the
susceptor 21 is placed. Or, as shown in FIG. 8C, the reflection film 31 may be
formed covering the side part of the susceptor 21,

Furthermore, the side part of the suceptor 21 may be covered by insulating
material, such as aluminum nitride.

15 The bottom part of the chamber 12, which is shown in the first and second
embodiment, may be flat, as shown in FIG. 9, if it is possible to place the induction
coil 27. By doing so, the capacity of the chamber 12 can be made more smaller.

In the first and second embodiment, for example as shown in FIG. 10, a
showerhead 33 may be placed instead of the nozzle 19, and the exhaust pipe may be

20 placed at the same height as the wafer W placed on the susceptor 21. The height
that is the same as the wafer W, is for example a height, in between the height
where the lower end of the exhaust pipe 13 is equal to the surface of the wafer W
and the height where the upper end of the exhaust pipe 13 is equal to the surface of
the wafer W.

25 In the first and second embodiment, a plurality of exhaust pipes 13, for

example as shown in the plane view of FIG.11, may be provided.

The structure of the processing device 11 indicated above may be applied
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or any kind of processing device, as long as it is a processing device that maintains
the target for processing at a predetermined temperature, and catries out processing.
The target for processing is not limited to a semiconductor wafer, and may be

10 substrates, etc., applied in liquid crystal displays.

The present invention is based on the Japanese Patent Application No.
2002-113414, filed with the Japan Patent Office on April 16, 2002, and including
specification, claims, drawings and summary. The disclosure of the above
Japanese Patent Application is incorporated herein by reference in its entirety.

15 |
Industrial Applicability

The present invention is applicable in the industrial field that applies

processing devices, which heats targets for processing, such as semiconductor

wafers, etc.
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an induction coil (27) that is provided on the out side of said chamber (12);
and

a power source (28) that forms a magnetic field around the inducti-on coil

10 (27) by passing a current through said induction coil (27);

wherein said placing member (21) has a resistive layer (25) that is heated
by induction heating that occurs by the magnetic field formed around said induction
coil (27) and heats said target for processing (W), which is placed on the placing
member (21).

15 2. The processing device according to claim 1, characterized by further
comprising a reflection film (31) that is provided on an inner surface of said
chamber (12) and reflects radiation heat from said resistive layer (25).

3. The processing device according to claim 1, characterized in that said
placing member (21) further comprises a heat insulation layer (26) that is stacked

20 on said resistive layer (25) and prevents diffusion of heat generated by said
resistive layer (25).

4. The processing device according to claim 3, characterized in that said
placing member (21) further comprises a reflection film (31) that is provided on
said resistive layer (25) and reflects radiation heat from said resistive layer (25).

25 5. The processing device according to claim 4, characterized in that said
reflection film (31) is provided in between said resistive layer (25) and said heat

insulation layer (26).
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placing member (21) further comprises an insulation layer (24) that is stacked on
said resistive layer (25) and constitutes a surface for placing said target for

10 processing (W).

9. The processing device according to claim 8, characterized by further
comprising a fixing member (22) that fixes said placing member (21) to the interior
of said chamber (12).

10. The processing device according to claim 9, characterized by further

15 comprising a gas providing device (29) that provides a plurality of kinds of gas in a
predetermined order to the interior of said chamber (12).

11. The processing device according to claim 1, characterized by further
comprising a carrier chamber (17) that is connected to said chamber (12), wherein
said carrier chamber (17) comprises a carrier mechanism (18) that transfers said

20 placing member (21), in which said target for processing (W) is placed, to the
interior of the chamber (12).

12. The processing device according to claim 11, characterized by further
comprising a support member (30) that supports said placing member (21), where
said target for processing (W) is placed, in a state apart from an inner surface of

25 said chamber (12).

13. A processing device characterized by comprising:

a chamber (12), where a predetermined processing of a target for
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a carrier mechanism (18) that transfers said plurality of placing members
(21), in which said targets for processing (W) are placed, and sets them at said
retaining member (32);

an induction coil (27) that is provided on the out side of said chamber (12);
and

10 a power source (28) that forms a magnetic field around the induction coil
(27) by passing a current through said induction coil (27);

wherein each of said plurality of placing members (21) has a resistive layer
that is heated by induction heating that occurs by the magnetic field formed around
said induction coil (27) and heats said target for processing (W), which is placed on

15 the placing member (21).

14. A placing member characterized by comprising an insulation layer (24)
and a resistive layer (25) that is stacked on said insulation layer (24), heated by
induction heating, and heats a target for processing (W), placed on said insulation
(24).

20 15. The placing member according to claim 14, characterized in that said
resistive layer (25) is formed by melting and spraying conductive material on said
insulation layer (24).

16. The placing member according to claim 15, characterized by further
comprising a heat insulation layer (26) that is stacked on a surface, opposite to a

25 surface that contacts the insulation layer (24) of the resistive layer (25), and

prevents diffusion of heat, generated by said resistive layer (25).

17. The placing member according to claim 16, characterized by further
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that is provided out side of said chamber (12), thereby heating said target for

processing (W), which is placed on said insulation layer (24).
19. The processing method according to claim 18, characterized by further
comprising a step of alternately providing a plurality of kinds of gas to the interior
15 of said chamber (12).
20. The processing method according to claim 19, characterized by further
comprising a step of changing a temperature of said target for processing (W) by
changing the amplitude of the current that is passed through said induction coil

7).



