; €3eLLL"P60T} b DESCRI PTI ON PROCESSI NG SYSTEM PROCESSI NG METHOD AND
MOUNTI NG MEMBER 5 Technical Field The present invention relates to a

processi ng devi ce, processing nmethod, and placing marrberJ"mm m !m

target for processing, such as a sem conductor wafer mm”mm
predeterm ned tenperature, and processinglthe target for procggsghng. 10
Background Art In the manufacturing process of sem conductor devices and

l'iquid crystal display devices, etc., processing for for m ned
kinds of filnms on substrates, such §E§@Rh‘f'ﬂ ct or waf eﬂummmmm m

carried out. As thelntegratlon of acircuit is formed qQg,@,.Substrate
becorres hi gh, or as the circuit that is 15 forrred on a substrate scal es
down, as the filmformed on a substrate becones thinner, advancenent of

thefllmth form ng
hi gh qual i t%q%s%ﬁ&s&%&f?W@@%Zﬁ%@&ﬁ%.@ﬁﬁﬁ%@%ﬂa oped.
In a case of formng a predeterm ned kind of film source gas is provided
20 to a formng surface, where the filmis to be fornmed. Mol ecul es of the
source gassattach to the form ng surfag@idanFisehy | ayers. The ALD net hod
applies the difference of the adsorption energy that the first nol ecul ar

| ayer has towards Theplesédtiingentiohiralaees tolal groédisingdieoicp] pokesitgy gythoiat t he
nol ecul ar | ayers after the second | ayer has towards the form ng surface. By

this differegEepiadingaseonir] O hdMignetgyet OO procagsing, sack ad ssanicandmtecul e

| evel (or an atomc level) is controlled. Concretel Y, by controlling the

t enper at ur e wafdr,EtesHU predttetmeditemperfatre ] andf prooesaing the eargetlfpr r epeat i ng
the rise and fall of tenperature and pressure, unnecessary 2 nol ecul ar

| ayers afterpbesssgecond | ayer, (source gas) are elimnated. By this, a
plurality of nolecular |ayers that constitute the desired film is stacked
| ayer by [M&@yer on the forming surfaddackBedvog, Atthe ALD nethod will be
descri bed. Bel ow, an exanple where 5 titaniumnitride (TiN) filmis forned
appl yi ng titani um lnetheavhhufactyeing Tirctesy odrsgmiconductor devices and liquid crystal

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



ammonia (NH3), will be described. FIG 12 shows a structure exanple of a
processi ng device that carries out the above ALD nethod. A processing
device 101 conprises for exanple, an approximately 10 cylindrical al um num
chanber 102. The diameter of the under part of the chanber 12 is forned
smal l er than the dianmeter of the upper pa@&t, and on the side wall of the
chanber 102, a nozzle 103 is provided. Processing gas for forming a filmis
provided to the interior of the chanber 102 via the nozzle 103. On the

Vi e an exhatbteptie B ot fates Thud LRl 20 S8 Ok B HIERL >
chanmber 102. IlllﬁH ﬁh ﬁ%ﬁ% L@%‘G 55 Q%F’%Sﬁstlt&% t rehc?é’s?r HSﬁlF)r{j ds(?aecq(e?hlayer by

cylindri cal P I'ng up, suc drsc¢

Unexam ned cati on KOKAI Publ icati on No. H7-78766, and
t he Unexam n apanese i cation ubl i cati on
he U 4%%?55?‘%& %}hﬁ‘ﬁ%ﬁ e”20 Appl KOKAI  Publ No.

H7- 153706. The shaéetl ‘JVOQTQO% Jﬁétﬁédt‘bﬁ’l Q@%gg}gbgdhe ]':?IJ} &h eix%g,lléf Réhere

junction of the cha e shaft 106 is sealed by a sealing nenber

107, such i he
on pars" (TR 5yl (L SUALE LS SHBNSRP I SSERBRLE 198 Cond o

wafer is fi &%oﬁgwﬁ3ﬁ%lﬂg}é@£hﬁbé@8 includes a heater 109, constituted of
a netal resistive elenent that has a predeterm ned pattern, such as

tungsten. The shafg;Glq6 éh%vﬁsod“&hhétﬁltee&aﬁfplé e aSROBesRRlpEdcdvade bt EARIeRREI NY
tabl e 108, such as for exanple, alumnumnitride, "and is connected to

t he pl aci ng thabselABDMMetBogo! | d st ate bonding 110. By this, the interior
space of the shaft 106 can be retained at a different atnosphere fromthe
interior space of Ahgrocbasiierdel@cs (e dofipeistor fos Pagamplt, tdie appadlimhQy i s
retained by air atnosphere. 5 The heater 109 is connected to an electric
supply I'it@ cllizgdiiddtalgo@dant Shiadntgh 10De Theeliamétenb theaunsbapirt bOthe chaehbes
provi ded el ectric power via the electric supply line |13. As described
above, the illtieformeddmilhe thirathe difitieies ofithe Wipwd ppheiel obByhet dids watnufugd

heat |iberation of the supply line 113 is carried out, and burn out of the
supply |ine chddbes 102 ecuemizzte 1H8dstpronaletly, Pearessiag qras offor tfoemil(y s ufplmh \is | | ne
113 by processing gas that is provided to the interior of the chanber 102,

i s prevent egrovided ghthketintEier bétheachamber i1 62 vidthe negelagds. t he heat of the
placing table 108 that is heated by the heater 109. Nanely, the heat of the
pl acing tabl e 108 Québe tihweughlet hallshithe th@npbemdlssempabansy devecchdBs iof
the chanmber 102. There is 15 provided a cooling jacket 112 at the base of

t he chanbtd cooectesheicehm esbvisapipavdfér Thowshaust ddvice! ldSeekbhansts tthe gas in
Unexam ned Japanese Patent Application KOKAl Publication No. H6-244143. The
heat of the tBhghambaydOZs absor bed by the cool ant vvater that flows in the
cooling jacket 112, Next, a_ process for formng ilmby the ALD

met hod, appl yi ng t%thz@aaﬁbgf/ emhée@gsﬂ%ta@@ﬂ%eroymed wylnnda@abb%%wgéaﬁ
exanpl e 4500 DorssHring ohe TRl GtedinGhs, n%ﬁ%‘%?n aia%ane@a S Agplicahon
By thi s ey OKaTetBlEaS HonoALHTES. | aiyhr e nErexaniite BN e LRl ac e
o gon g2l Apiliabb éaowﬁgﬁ%%%ﬂ S8 ?ﬁ’?déﬂiﬁ%rs She5 106 FaERARP HhEr § or
of the Chan}?r?ﬁgih B?rthf hhgehjunc lcj)llljrgf(%e cRhm an& tf"f‘e sha)l(ft ]1%63 Pa (

105 Torr)
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 tenperature of the placing table 108 is set to a tenperature adequate for
the attachnment of NH3, for exanple 300C. By this, the TiC 4 nolecule |ayers
that are attached to the surface of the wafer, scatter by the

aforenenti oned difference of adsorption energy, |leaving a first |ayer of
nol ecul ar layers. As a result, a 5 situat3d on where one layer of TiCd 4

nol ecul ar layer is attached to the surface of the wafer is gained. Next,

t he NH3 gas is fed to the interior of the chanber 102, for a short tineg,

chanber 505 2 Bhinfrl AHACERE I8 corfeclAE ol gkable f@@ebf%%ﬁ&‘%ﬁté Bordife
nmol ecul es o henrl0 r : f t e a
N1h) B% hyd! tﬁigcﬁte?mr s?gcé’\%%qﬁ%ﬂgﬁ 1t0t3 cm e%i %té Cuqqﬂg ﬁayer S

| ayer of Ti N nole | ayers o

are attache B |

argon gas i gt&cl)ﬁs tg@% ﬁar?nn@gdmteglogﬁégl ﬁ(%erl oc?lxo chghgélr%{iggs d}ﬁﬁe
pressure |n gn L& ppr oxi mately 1.33 x 15 10- 3 Pa. At
this tine, aﬁq%gél?%{gﬁ 10%%55&%@? to for exanple 450C. By this, the

NH3 ol ecud af ' ayeffh% Héat&xh%‘?e%o@&lde%béﬁf tPRf FREGicALG Y SRR 89, th'ahgges
excluding the NH3 nol ecul ar layer of the first [ayer that I1s attac to

the Ti N mol egialigh tﬁeaﬂﬁérior”ﬁ’%e sﬁét@l@&gﬁﬁi lssprB@faeHQlécmHga%f 'vférth@feléclﬁ‘?c
chanmber 102, for a few seconds. his tinme nmol ecul es on the

TiN layer r@a@slyt Ané he1371 Cad 9@§>r1b%8da196\% |t%¥e[nté&f10rT'o|N ! ekatt ar0d ayediri s
formed. Therefore, at this point, two Iayers of Ti N nol ecul ar |ayers are

formed on thensiphkace BY tﬁl@eemﬁlfgﬁﬂ}eai\/ﬂﬁé/rah@ﬁﬂbfﬁh@ﬁup-ﬁl lthe BES Wartied Mter s
are attached to the forned second | ayer of Ti N nol ecul ar |ayer.

Subsequent | yind thugn Satef ape sapplpninesl 1y pleovsted Nar@ditionall9, p6@vdich g thé 25
each source gas, and the purging by inactive gas are repeated predeterm ned
times. BylQ Bugplytlire T1Nbyotrecessig gayshat isSprivadddeth thayi@terhy dfaherchaaibdr a
TINfilmw th the requested thickness can be gai ned. The above operation is
repeat ed forl0g2xampeeenzed. 5 hundred to several hundreds of tines. As the
above, according to the ALD nethod, because a plurality of nolecular |ayers
t hat constitut e a Thel shaftarDébkasf ofunedoh ayeresbypdsabie heattdfeht iplavidg tabkn&8% can
be controlled with high precision. Furthernore, a filmof a high 5 quality
can be gai nelit idddated dnatheyheabyr i¥angdWangelyhéhe héanagfuhe iplacing tabde h08@oesul ar
layer little by little, it is possible to provide a gradient to the
attribute ofthiobgh gheishaftf 1 06m andowenapes to Hbe ey efpthe céwaiteg Vi ckhetd s has
the problens of below First, the placing table 108 that includes the
heater 10%P ipsovidediRaealingdjasket1 bl X iahitke ibage ©brtherichember: A03s whierei regaiant

nitride that includes netal resistive el enents. L
water flows, as disclosed in the Unexamined Japanese Patent Application KOKAI

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, TiCly gas is fed for a short
time, for example a few seconds, to the interior of the chamber 102. By this,
many layers of TiCly; 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 107 Pa (10° Torr). At this time, the



However, because the yielding rate by this manufacturing nethod is |ow, the
pl acing table 108 is expensive. 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
t he chanber 102. Therefore, the structuret of the processing device 101 is
conplicated. Furthernore, the sealing nenber 107 that seals the connection
of the chanber 102 and the shaft 106, is ordinarily constituted of resin

i .egLﬁ'ece:sga‘?’ e, O pkfle AR B of hf‘hh B at?ﬁ%%%%‘faq‘? I8y hess
T06 i o oot OERRLRYCTRID Hor cxiIE B0 EBY s thel FICH Bolachilaubring ot
contacts thegusaald ﬂ)gtﬁeegm?z{?elﬁnﬂe wgﬂi"aécarttgr b thla%erﬁe{ﬁ?@a&@%xﬂﬁéhce of .

resistant tenperature of the resin nateri al to the sealing
menber 107. aa%rbfloﬁh@helrg}ngletﬁvfng aof'lrstthﬁtyélh%fft mbiRulat 1a9'@195 the £apagity of

t he chanber 102 al so beGones |arger. Thérefore, the exhaustion efficiency
in the chagatatddlZwherd G4 1agetdoﬁtt@1qwlwmaﬂ Ry&eReafRhyd i HhantRedTqhe
at nosphere in the chanber Nanely, by the ALD nmethod that often
carries out wdfer ghan@dng of atnosphere, a high throughput can not be

gai ned. Furthernore, because the consunption amount of processing gas is

| arge, the manuf asleit,itRONEDSIas 94 foll DEHE ERBAGICS Othe @BXInBEr PO far 4 kKbt €me,
crystal display devi ce, etc., is high. 5 As the above, in the conventi onal

processing dey ex&mplelfor Tahi%KaBscijbﬁdsQr oBl &Bﬁlﬁ%@-ﬁe bhe thepésatieUin e oHaglbdk ng
rate of the placing table 108 is |ow, and that the structure of the
processi ng devirearddio ifsr exuiipple CladBePa (ATdir). oB&l this, thd@i€l,aislequledbartke t hat
the capacity of the chanber 102 that constitutes the conventional

pr ocessi nt0 defaceoflthe wafet,angahe MNifh gaheeadftoarel orediagén of ' TN ntdbecular layer is
manuf acturi ng cost 10 and i nprovenent of throughput is not enough.

Consi der i ng foeedaboMeany dayarbjecNHafmolkeulpr éyent arenagadliednto shet forpredvilde a
processi ng device that has a sinple structure. Another object of the
present i nvemtleorai kyen provi de a pl aci ng nenber where a high yielding rate
can be realized. Still another object of the present invention is to

provi de a processiMextdtvpergedids £6s,mroergss mgonvet dgadh fédtanthiecintexidr @k the
manuf acturing cost can be realized. Yet another object of the present

i nventi on i shambpr d02.dendathgrpressiss iy thvevhanebeanld2pisowst $¢ iappromimaisty, 1i33 whi ch
a high throu%qut can be realized. Disclosure of Invention 20 To achi eve
the abovel®dlects, At hivtmssiheglaeng deblad@Brgpsigotior examplet4583GecBydhis he
present invention is char cterlz d by conprising: a chanmber (12) mhere a
pr edet er i néﬁe creekem@r ye&i okl f?ﬁ@é@cqr&lam?roe&mérgar@wsn%%éar P1 etf lyding i n

the interior | aci n 2 aced in the ch and
the target ftﬁ?% l}%f% &ﬁtaclaﬁff i i arme Pl)atz
that is pro%lded on the out S|de of the chanber ( 12); and 7 a power
source (28) '#¥At forns a magnetic field around the induction c0|I (27) by

Ry ﬁ%‘%?t‘&tla%sﬂsa@&?ft'°1§r‘1tq°r%3{of‘t% S B
5 27
2 50 T T AT R TR 5 A b
21
ey 8 e S A e e R

reflect r adl Qﬂap ayng 51%”}‘& %dré’rﬂ&t Ikd’r?aéeaé( {he(@é%eﬁ 6)1 ‘Bhelagagc%pgl(ggnber

(21 ) may fu er comnpri se I nsu 1on |ayer cked

- on the resi %6l¥&lhﬁﬁ?érs(a%§%tta&f%q t%e RrmeaRbedlid YS! A mla?e%hlar 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



generated by the resistive layer (25). The placing nmenber (21) may further
conprise a reflection film (31) that nmay be provided on the resistive |ayer
(25) and nmay reflect radiation heat fromthe 15 resistive |layer (25). The
reflection film (31 ) may be provided in between the resistive |layer (25)
and the heat insulation layer (26). The rgflection film (31 ) may be
provided on a side face of the resistive layer (25). 20 The processing
device may further conprise a flow path (20) that is placed in between the

i nducti on cq&hg%?%§S@Qg?ﬁgﬁ%ﬁéﬂﬁhﬂgngynber (21 ), wherein a cooling nedium

t hat absorbs rom acing nenber (21 ) flows. The placi ng nenber

(20) oy furher SOMGLSedt LRous ) O heYstolfdaddotoll e e r

the resistive |ayer € a surtacé for pfacin

target for LOEEHR ek hna DS AIRECS HIAO AP HCRIRN LYLI BETISOITEL oA

fixing nmenber e placing ne er1 or  of

the chamber tﬁﬂ:gﬂes(s 2c§§l %-EE g%)lq{r(gﬁ’&? Hithd hf%\/hl(r\egis?@y LI;‘UrL}{%?@ofeo P Ihillﬁe(l)ﬁa gﬂgh

provi di ng devi ce provi des a Pl nds of gas

predet er m n1gMl 3 d@hn t Ge LdEndd)t ekhﬁftio%ﬁllﬁ,gﬁgg:&ﬁgﬂﬁ% (the) {ilrﬂ_ hguAlli9CEF Hab

device may further conprise a carrier c that 1s'5 connected to

the chanmber fojdcilar WEF Bl BNGitEANT is§JosSIBRTREProVidE 7 ofiBYent BT SEriutEAFr | er
mechani sm ( 18) that "transfers the placing nenber (2% ), I n which the
target for phoesssiMe. (W is placed, to the interior of the chanber (12).

The processing device may further conprise a support nenber (30) that

supports the placiewsRiFPBE abd¥d protbsyigs HEEcé 20 D8hs fRprEbleARTT HRHW W i s
placed, in 10 a state apart froman inner surface of the chanber (12). A

processing devi ce FetOfhdipMtif® tabld EOD fitht H818Eds tBE hefer POBSLMbniAYRIéd BY 1S

characterized by conprising: a chanber (12), where a predeterm ned

pr ocessi nf0 Ginterit @eg@miéDsuddr HCAGHIMGn WAFidehatineivdds Heétali rasiblite ERIRALOY ;
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 the 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.



15 a retaining nmenber (32) that is provided in the interior of the chanber
( 12), and retains a plurality of placing nenbers (21 ), in which the
targets for processing (W are placed; a carrier mechanism (18) that
transfers the plurality of placing nenbers (21 ), in which the targets for
processing (W are placed, and sets them@t the 20 retaining nmenber; an

i nduction coil (27) that is provided on the out side of the chanmber ( 12);
and a power source (28) that forns a magnetic field around the induction

cach of 1 h AR PPy Rt Hne HERReb ali & ML LR B iner oS ) "
that 15 hesteg, Bl adusd LR SEHENGLDE! ORGHERRY, WIRTROTE! | onlbbiln

formed aroun he 1 ion coil and "hea rget for processing

(W, whi oh iggyou:0 g AEEAA g?gtigg%gegqhﬁ%ﬁffa&ﬁﬁn%-co& Rlrafis iJB%HHg;BBy

according to aspec sent 1rnvention 1I's characteri ze

compr 3119 @ IcASHial iR LAXEN iy 8o desistigye |ayer (25) that s

st acked on the 1 nsulat yer ., hedted nducti on heating, and

heats a 5 ?rar get (ff% t[r?rgg ing W coRbéHiRfal brb siiggsﬁéﬂ% oM 1( 2hkre HE

resistive layer ( y be formed by nelting and sprayi ng conducti ve
material on ptr&ﬂefn@StHalltatthb%ar%tff%fﬁriﬁ%é}eldfﬁ@era% éPtH%gplﬁagE%blEf%sfiHrlBQ? nd

conprise a heat insulation layer ( that may be stacked on the surface,

opposi te to thf1ahs Yirh@afe Mtk fro8dsSnbIdN® 101SU RbipRadl. | aVditiéradly, ffert he
resistive layer (25), and may prevent diffusion of heat, generated by the

resistive | %)‘@Frc(b?e’ﬂls tﬁﬁh%@bﬁﬁbﬂg oMRRPERaiBt f02r thBEEorzaMRE] BR Rnvehtidal i on
film (31 ) that may be placed on the resistive layer (25) and may refl ect

radi ation heabcdssiap devecer BFl & layge, | dtidethefe?Sre. redbethorP b €8S flaRGfadRiri@dcost
according to a fourth aspect of the present invention is characterized by

carryi ng tQitand ipipesiehemnibnadosgigut &f n&t dnauglet for processing (W that is
placed in the interior of a chanber (12), and by conprising:

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



a step of placing the target for processing (W to one surface of an

insul ation layer (24) that is placed in the chanber ( 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
chanber (12), by induction heating that otcurs by passing a current through
an induction coil (27) that is provided out side of the chanber ( 12),
thereby heating the target for processing (W, which is placed on the

of “al ter nat ety pr bGP LARE bR RS Y el e B3R, °L hE

hanb f
ghgng?:lg a 2(&?L)Og-)f gasg{n%azf ?‘g&gfﬁ?’%@ﬂt ar e%lgt?J &98 gf@r’srgi“n;e(\?\)s:);pcﬁangi ng

(27)"Brief Doscr i .t”g TSl o gﬁﬂé‘%a{“eh‘%%p?@%qiwéﬁag‘% b R OME el by
structure ofm@uo?{omgaghggw@%mg.bg%@frggﬁalé fefd1Brhtd SoutAgt dRlpgT the

present invention gram show ng a timng c

per f or mancs i1 ©Hf JAb HeRS Th thrBQMbE Frocksihg SWH SwRicH i #8288 SR Pdcinde
structure of a(prgcesm ng dewrgﬁg acgrc?rcdlsng gg')thecld geacond g#bﬂgiclngnt of
the present Ihéﬁ{gé}t(gq)p. FIG 4 is a diagramshowi ng the structure of a
processing device according to another enbodi ment of the present invention.

FIG 5 is a diagr amesmaegamgtmlcsetﬁluytfwm%nﬁnﬁw%ﬁéam ARY (T8 tA&Cer di ng

to anot her enbodi nent” of the present” invention. 15 FIG is a diagram
showi ng t he prbvided Bh@nAhnd sRERESHR! dllﬁrrﬁ!ﬁi/(ng ang GRdyieM@ct &di’dﬁf?ﬁnﬁﬁrat from
enbodi ment of the present invention. FIG is a diagram show ng the

structure oftharqistcedsydrq2sievi ce according to anot her enbodi nent of the
present invention. FIGS. 8A to 8C are diagrans showing the forming position

of the relQection Thd pladitigphatbs (20) e fprbaadmptikedehat tsubdtion 19ydry26)
di agram showi ng the structure of a processing device according to another
enbodi ment ahattrhey pe emekdd omuenesistive Rlyer (250, dml may pagreandiSheidnef lidae
structure of a processing device according to another enbodi nent of the
present i nveszhemed @bthelesistive lagea(2d).agr am showi ng a pl aci ng exanpl e of
exhaust pipes that constitute the processing device. FIG 12 is a diagram
showi ng t he structTheplating nnembar(il pmaly fprtberemmprigedereileetion filr (BEsthatvbde
for Carrying Qut the Invention (First Enbodi ment)
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 th¢ 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).



Bel ow; a processing device according to the first enbodi nent of the 5
present invention will be described with reference to the drawings. In the
first enbodi nent, an enbodi ment where the present invention is applied to a
processing device that fornms a TiN filmon a sem conductor wafer (herein
after referred to as: wafer W, by an ALB (Atom c Layer Deposition) nethod
w Il be described. 10 FIG 1 shows the structure of a processing device 11
according to the first enbodi nent. The processing device 11 conprises an

PP o TS HINGE A, FOE SURRRG e 2

material s that do not™ have fagneti s I 'horgani eri such

" . | e LU . . ,
osin mt o i HEARELA PRI of it et ppeBdm BRT AP HEIRHTRE, o
of the basetﬁgcﬁég%é;?ﬁgger 12 sticks out, and forns a stage portion 12a,

wherei n the upper su e thereof is approximately flat. By this, as shown
in FIG 1, icKi ti
12a i's formed bel Ao anansy i i RRURESobgfadt cai@naltbes AT ATEE' | O
hanmb 1 ' ' ; i : b
of The. chansay P ERThe RhAna D5l lre AIRE S A Rk 75 B e A
devi ce 14 i 3aGRANRCHEMsHI @87 thaeXaAsSEs AL Reackd mERBeRIIBUS wHRNIthE tabfetl S

constituted of a turbo-nolecular punp, dry punp, etc., "and exhausts gas in

the chanber fdprodssiay (WEisIARid, BAMd inRBiok BEtHeRMAmMbe dE2)val | of the chanber
12, a gate 15 is provided. The gate 15 is connected to a carrier chanber 17

that is next to theqhaedesing devidethop alttiRr d8mprivéh ¥8ppdit mEtberi(3G)itBAE 1N

t he chanber 12 is retained by 12 closing the gate valve 16. The carrier

chanber 17 isgppur@vhe @thcasy mepdet (119, WheRshetarpét RRErddesdifs eW)asiplased,ahs W
to the chanmber 12. A carrier nechanism 18 that is constituted of carrier

arnms, etciQ aistat®bp&r®tronnan et sirfa® ofthaoh@hbdr(12Yhe carrier nechani sm 18
transfers 5 in the wafers Wto the chanber 12, and also transfers out the
waf ers Wfromthe A£basdesyind device according to a second 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;
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



On the upper side wall of the chanber 12, a processing gas providi ng device
29 is connected through a nozzle 19 nade of quartz, etc. The processing gas
provi di ng device 29 provi des processing gas, which is used in the later 10
described filmformng processing, to the interior of the chanber 12. As
will be later described, the processing gas are titaniumtetrachl oride
(Tid4), ammonia (NH3), and argon (Ar). A showerhead may be applied instead
of the nozzle 19, and the nozzle 19 nay be plurally provided according to

t he ki nd of g%r%%yllnglé%tﬁ&fﬁitg?%gm@g%{%lﬁn 12a of the chanber 12, a cooling

j acket 20 i & g jacket 20 is conprised of a passagﬁ

wh Ui ) ) . ¢ Chat

i ustod 0 a f BHZln HEMEEP aGaNdiRBle athiFd e PUE AR LIVEATERLIT ' PO

20. On th i . Nt i

f or med fnea%hﬁgﬁfﬁgéﬁk?§°%§%$ﬁfgﬁbﬁﬁﬁ@agﬁ§%§%§39@$§Qﬁ§9§ﬂﬁ%ﬁﬁéfE?ﬁﬁh%facing

a waf er thatis 2Qciey éh (RN iAGHafi G 1RELCAI Shdded BN halBfoRnddiipt hADnEQs heat the
&21 I's f?xe% % %a

t
pl aced waf er The suscept or tothe stage portion at the

rimparts 5Qﬁ@gq%rgxx%gﬁggéﬁﬁggg%§dﬁﬁg&yﬂﬁu@ig?&%ﬁed to the stage portion

12a by screws, etc. t pin 23, for exanple three

lift pin holes 23 ﬁ{eeregi@fiv@gyepfﬁt)rﬁ%ﬁgg&ﬁ@%ﬁﬂaﬁﬂgEahheﬁgméq}ﬁiutkﬂge

susceptor 21. In the |ift pin holés i ft prns (not

draw ngs), ifedid1H theGnsul@ith fber i2ayerior of the lift pin holes are
structured so that the lift pin noves up and down. In a case where the

wafer Wis transf erdegslatifgngerhhe rﬁ%im?ﬂfer $8mBYisd ABeat iARuIERSH aS6r (BRI SM
18, and in a case where tﬁe waf er is transferred out of the chanber 12,

the [ift pimdyoegatied oihthewatfate, \Oppbsite fostht saffadecthaeebrtacts shePinagledo®n t he
susceptor 21 by the lift pin noving down. The susceptor 21 is constituted

of an i nst0 adyepii24)ayfahe 2esistiverlegdryLb), @nl aysr pleverd, diffusion offi@ait, pexsathtatli on
| ayer 26. The insulation layer 24 is forned by sintering ceramc material,
such as al umiyrtheresigtiviedaeyerg2F).con nitride, or silicon carbide. One surface
of the insulation layer 24 is flat, and structures the surface of the
susceptor 21 (the Eerplaciaginosmipdracaynfurtbee combeise ¥\feflection film (31) that may
| be placed on the resistive layer (25) and may reflect radiation heat from the
resistive layer (25).
15 A processing method according to a fourth aspect of the present invention
is characterized by carrying out a predetermined 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



10 The resistive layer 25 is stacked on the other surface of the insulation
| ayer 24. The resistive layer 25 is constituted by conductive material wth
a conparatively high resistance, for exanple, pure nmetal such as tungsten,
nol ybdenum nickel, tantalumor platinum alloyed nmetal such as nickel
chrome alloy or iron chronme alloy, ceramQ such as silicon carbide or
nitride boride, or 15 carbon such as graphite, etc. In a case where dry

cl eani ng appl yi ng hal ogen gas such as chlorine and fluorine is carried out

in the cha r 12 itcLS preferabl e t terial,s that hayg.tolerance
Lo hat ogen danpaArt el BEE! Habess e ROLYy TRIEIMELR ARl O8LET

mel ting and i ng: t f ] . pwe material to the

i nsul ati on Icg%gyégglsfﬁgsegégf(g{gﬁ\r}éé ?@ngggggg?has will be described |ater
on, generates heat by el ectromagnetic induction, and heats the wafer Wt hat
is placed on the insulation |layer 24. The heat insulation |ayer 26 is

stacked on the resistive |ayer B%%f[ﬂ%@ri@t‘?@ﬁ meéu,ﬁl%gon | ayer 26 is
ra

constituted by | ow heat conductance nat such~as foamed quartz or

| Uricnz : i i - e, 25
porous al ungg. 1T§§d%ﬁém'sﬂ§%‘i@éﬂh@[&t1{ugﬁﬁ? of8 k&cegﬁﬁgﬁ?\/&é’ﬁc%.&{ﬁ?ﬁgt )

mel ting and spraying these materi a e resistiv ayer eat

insul ation |pyeImBQimRABLT thetessehhB1vRAGH,. S| de of the susceptor 21. The
susceptor 21 1s placed so that the heat insulation |ayer 26 contacts the

stage porti gnGl2as 9iidg?sm GRBWRERY a ding cildtt dhthelfR@formaned &t theprd@¥&ihg 26
represses the heat conductance ron1t%e susceptor 21 to the chanber "12. On
t he out si de @f/ickhe chanber 12, an induction coil 27, forned in a spiral, is
provi ded adjacent to the stage portion 12a of the chanber 12. The i nduction
5 coil 27 i$IG\/3ﬁéHdiﬂga§rﬁCéh§Q/iﬂ%1@k struciuSe 8PP HeIJehThL ¥vieahaddreing!te thde
resistive layer 25. As will be later described, the resistive |ayer 25
gener at es1Meatondyerabatigiest o Cthkipeésdnpivenaded by the induction coil 27, and
as aresult, the wafer Won the susceptor 21 is heated. The induction coil
27 i s conned@l&d4tioa dingrhrhahoainy thd8trudtued ofla pusdessihg d6vipaasasdingriough t he

i nduction coil 27, a magnetic field is fornmed around the induction coil 27.
By t he formadotiegambobdinidénelof the presersnwinition. | ayer 25 is heated. Concretely,
by the formed magnetic field, an eddy current occurs in the resistive |ayer
25. When a dUEr éns apimpsas shhwingthetshractues bE & ipveceksiyg de@iSe atdredinggbst i ve

| ayer 25 generates heat based on an electric resistance that the resistive
| ayer 25 hasinothr Bpnbpdingnt ol theepriesens isvmitiopt or 21 is heated, and the wafer
Won the susceptor 21 is heated. The alternator 28 applies to the induction
coil 27, 1 dHGE pasadimeyapehewing thestruetuaerpf @ prodessggdadige afcardingwodozen Hz
to 400 Hz, and a power of 500 Wto 1500 W The tenperature of the resistive
| ayer 25 i s asgther embedinggnt of shrypiesent ievendionr equency and/ or power of the

el ectric power that js applied, i.e., is controlled by changing the

anpl i tude ofFIPhd it adiagiemishgingthe styetuse o5 a preqestngHeyine aperadexgien coi |

27. Here, the cooling, jacket 20 absorbs the heat that transmts fromthe
suscept or anPg‘efﬁ@bgﬂ ©f e present iBYSHNNs the tenperature of the

chanber 12 pproxiJmtel y constant. The processing device 11 conprises a
cont ol devildESagARat e desiemeibuinm e e osDImAILPE Tl EB o)

devi ce 40 étgrea.groeggams and data for formng 15 a TiNfilmon the wafer
W The cof? miceddltiePpsessii 1Dt he entire operation of the processing

device 1 I, cqr.di to the stored prograps, and .forns. a TiN.filmon the
waf er W CorldCevdt § Saaram Ry eavEETs 6t f oroseorias CRYCERRETSIEEy i ce 14,
the carrier nmeghani sm,18 trf\«%h alter Qat or .28, and the processing gas
S another embodiment of the present invention!

provi di ng

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.



5 device 29, and carries out conveyance of wafers W control of the
pressure in the chanber 12, heating of the wafers W and providi ng of
processing gas, etc. As the above, by heating the resistive |ayer 25 by

i nduction heating, it is not necessary to draw in wrings for passing
currents through the resistive layer 25 14 the interior of the chanber 12.
In other words, it is not necessary to provide a 10 hol |l ow shaft for
drawing in the wirings, and seal nenbers that are correspondingly
necessary. Therefore, it is not necessary to consider the heat-resistant
tenperature of the sealing nmenbers, and the susceptor 21 can be placed near

the chamber 12. As a resul tg @A N@Egma&ﬁngéﬂtpﬁﬂ%ho apacity is

real i zed. Furthernore, becaus e capac er 12 is small, the

amount 15 of consunption of processgtng s chfduced. By this, |ow
production cost can be realized. Ngfeover(xtecaﬁse t he whol e heat capacity,

including the susg&ﬁgw agi)rode%l v'1 d %c&rﬁg{#et@rtﬁg ﬁrsﬁ%b%ﬁ%&ﬁt fttﬁe’

the tine needed t eat d coo short he response t

change of 8 GFRQAALGRioP w8 de;féapaeafmm dfe&ﬁc@mh%rmsmggre of the vafer W

can be cont l'ed at a high precision, a processing a high
throughput and a hhgﬂ%yﬁfsgleh%ldﬁn&{to‘éﬁséhﬂ&lﬁféﬁt Qﬁle?@rtl'ié ijesggtt rhV-EHﬁon is

susceptor 21 is formed by stacking the resistive l'ayer

insul ation laayRéd 286 OPrdcBssind el AL 10 FAURNa 24Nt hah drS a%ﬁﬁ&éﬂd&b&ﬁi Wilfer
ceramic, etc. By this, the susceptor 21 can be created far nore easily with

a high vyi el dhéwgid afer réfere@Mmeatedwhfer W)AH Mmeﬂ(ﬂ)lﬁfl&@hﬁélﬂwemwdsﬂionl)hat
i nvol ves resistive el enments, IS sinter ed. As a result an | nexpensi ve

suscept or 21n@h@db&umeaksaﬂﬁﬂ"Furthernnre, i nducti on heating has a higher
heat conversion efficiency of 16 el ectric power, than by connecting
wiring tol@he resiEHG. Veshpivwanhoistradmirgas & ipageessing eley et r aucoRdindlacretey firsoy

appl yi ng i nduction heating, |ow production cost and running cost can be
real i zed. Nexibodihentoperati on of the processing device 11 that has the
above structure 5 will be described. FIG2 is a timng chart of the
oper ati on conduct ethebyrocéssiny doess | hgomevisesarl ipprékimapler atindricalnchagdiee d
bel ow are controlled by the control device 40. The operation indicated
bel ow i s j udf2. amhexclmpiter 12nt eenprised efSmiateriada that rdosobtt 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



gai ned, can be any kind of operation. 10 First, the carrier nmechanism 18
transfers in the wafer 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 placed on the suscpetor 21, by the lift pin noving down. Wen
the wafer Wis placed on the susceptor 212 the alternator 28 applies 15
hi gh frequency power of a predeterm ned frequency and predeterm ned power
to the induction coil 27. By this, a current passes through the induction
coil 27, an @g etic fil is formed around the induction coil 27. The
resistive lgbogs% g&ratet%gelv‘j:sgg‘cept or 21 is heated by the fornmed magnetic
field, and heats t - . t.ar e ture
that is adequate tlf)heet elg{j%h\e%?dggqgﬂ s%?%f@?d g%g%gg tgxtQ%F%q?ongé ﬁ“%"ﬁ%
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to the interior the c er 12 through the noz or a short tine,

for exanpl eqr@s QW S6090SIn 1RO R&TRE Bhimb& 17 t?helparﬁgf’f?l@gﬁaniﬁﬁrl%;/trzi{n%fers

necessary, the Ti (4 ‘gas may be fed together wth carrier gas. I's,
many | ayers ipfinelakds ! BCUE BhahBYL1S, 4RI Hs6 tAlkATDSM: R Wafrs W iRes wE the
wafer W(Tinme Tl to T2). Next, to purge Ti 4 gas, the processing gas

provi di ng deuhsBer provides Ar gas to the interior of the chanmber 12.
Then, the exhaust device 14 exhausts the 17 gas in the chanber 12, and

reduces the pressung thd uppér SHIRMIEN Ji2tHeOcHaMbe®XBITPA %r&ce@ﬁn? glag-z%ofl’gngglo- 5

Torr). The alternator 28 Sets the tenperature of the susceptor

t enper at ur e dadreUust B dodnhettbe thfdugh RekzlON 9 Mifdle dPFuAIANRE.€ BROprode¥sing
changi ng the frequency and power of the electric power that is to be
applied to tgae frovidimctdenttecd| pidvideti p@cdsdingd ghs) whith tibiwsedt fie tHdé Thiér
nol ecul ar layers that are attached to the surface of the wafer W scatters
| eavi ng al0 idesdribedyflm dérminp erotadsinpayetie, ineeerdithg chambbe 12i f Asrwilcbe of
the attachnent energy that the nolecular |ayer of the first |layer has and
t he attachnéatr eleesriheds hhe prbeessinigegad are titardurn tfrathleriday@i€laf ammdrie
second 10 | ayer have. As a result, a situation where one layer of Tid4
nmol ecul ar | &i¥éh),i sndasriganH@a).t 0At shewenhdadcmapfbet dppliedfiasted of thainoede 1Next ,
t he processing gas providing device 29 provides NH3 gas to the interior of
t he chanber abd tionozzle hdntayt henmprallyrprexidet laegordinigaw tbe kdrldsf, gasoncr et el vy,
for 5 to 10 seconds. The exhaust device 14 exhausts the gas in the chanber
12, 15 and sets t Ha the stegepertion 1dacofthahembar2l 2, @ doolingyagkst 30 i8p@virded; 1
Torr). Here, if necessary, the NH3 gas may be fed together with carrier
gas. The 19 dile cnslineinckst @A is wempuised o€ agfassage wherera eyolimgomedianisgclyas
react, and one |layer of Ti N nolecular layer is formed. At this tine, mny
| ayers of NigokBl.ee§haflovayers okingt mgdivay thet ihadjusteredo 13 Nradateaningd

| ayer (Tinme T3 to T4). 20 Nexh, to purge NH3 gas, the processing gas

provi di ng désegrabye Slogeitheughithgseolinglegleti?Q eri or of the chanber 12.

Then, the exhaust device 14 exhausts fh in the chanmper. 12,
(he pressure. nt o Ghatiees PaRIORo o i RARDED 1 Satseener 3 1agat frfprmed 1 °°
TR R SRR s TN N
opel o, 0308 LANGL) 005t O B hob% M R FEAERRYBES B
| f the first that is attached to the Ti N mol ecul Ti
T to 15, uaesPhr o (G ab, EBlas60REn B doetPauPuthiidiv B et coas
Tid 4 t i i 5 f f ds (f |
5 to 10 secdnnfers gy e Pl WRpE ARkt n 2R 50 LRUS B on the TN
ol ecul ar | ayer r eﬁcﬂlﬁratli?y tol?f}if-fr gogl 4109%5% ,a‘fﬁil ﬁgh%%é%% alg_ft '}Liﬂo‘f&ub?raré ayer

is formed. At this tinme, ‘man yers |"fayers are

attached to fgﬁﬁe({ g&{g@qﬁ;‘g %{%&%&%ﬁ? '1%%‘%1%1 1Al sﬁ#lﬁ:?ﬁgp‘iﬁf‘t in EW(#?YW€B@§9I o

Ti N nol ecul ar | ayers are e surtrace o e waf er
T6) . 25 23, lift pins (not shown in the drawings), are inserted , and the interior of the lift pin

holes are structured so that the lift pin moves up and down.

In a case where the wafer W is transferred in to the chamber 12 by the



Subsequently, the processing device 11 repeats the sane operation of the
above, nanely, provides each gas, and purges, a predeterm ned tines. By
this, the 10 Ti N nol ecular layer is stacked |layer by layer, and a TiN film
with the requested thickness can be gained. The processing device 11
repeats the operation of the above for exanple a hundred to several
hundreds of tinmes. After filmform ng processing, the carrier mechanism 18
transfers the wafer Wout of the chanber 12 to the carrier chanber 17. The
processing i.s..t degd. .t he ve ALD neth . changi ng. of

B mosphere CamiendiechanBar T8se4d i 2eaRE M Erf ok, WO 1" OB BE Bt of the
exhausti on [ &l e ot r e hr hput . gr,eat |
rovever, _bechinBirRe gl MORT R,  ThelaEF Y cladds hREHEY 1G4y,
25 by i nducty 0 i bk . §:8 1 n y to provide a 20 hole for
wiring in tlg cS§ﬁ§é¢@g3¥H%%%ﬁéﬂ%%%?%ﬁfg?gﬁhot necessary to apply a sealing

member that is nee[%%ss%g%/elpft&r 2 £ 8L AitutCR T edﬂlr:iggl,rrllla%%n ilegfe; 94NQtL6GRS Fa%%y to

provi de space for heat beration i n the cha nd a’ sucept or W th

a high tempesajily £h&AMmOgaRiPMyEesk cl ose to the wall surface of the chanber
12. By this, a chanber 12 wth”a snmall capacity can be realized. As a

result, high exhausfl@BuidRoffidyeti RN fRRR NGO Bint MRS RMc ¢RReq, §&&H heed.
Additionally, in the above ALD nethod, the rise and fall of tenperature of

the waf er WajignihhROMENd, ¥ill@RaAERR, of BilRofRAFHIMIET Oné REMESd ONtHREALIIAG S
appl i ed, 19 because there isn't a hollow shaft, etc., for bringing in the

Wi ring, thelgetizeiNeat, HaPsEhdthrdsNGleUsliriget betzUSEREOF 221&&1@ stpmté -for
Therefore, the tenperature change of the susceptor 21 and the wafer W shows
a good respehgig By watesw)reaction for filmfornming can be controlled nore
precisely, and a precise filmformng can be 5 possible. Furthernore, a

hi gh throllghput cahebesigiivaRger 25 isdascledhgtthabbive sutfac@of teanydiglién tdyer
resistive layer 25 is heated by induction heating, a chanber 12 that has a
si npl e struedur eThadresistivk tapac] yiscaonit@tutedalbyz @dndisive megerial, vetthi gh
exhaustion efficiency can be gai ned, and a high throughput can be gai ned
especi al | y compheatiAel) rreginocksvitarce, cfoangeample]l Opadernmsqihlersachs asatungstdnput
many tines. Additionally, by not applying a hollow shaft, etc., for

bri ngi ng i nmdigbdenuimgsckd heamoineoh phatinoap adlotyyd insetghsildh, amméckehehrome
heati ng/ cooling of the wafer Wcan be carried out accurately. Furthernore,
a suscpet or alay tonarorc ghysmies @Hop etramiké wycls s siliapmecarhideber nvridé doride edr
relatively easily. Mreover, induction 15 heating has high efficiency of
converting epdenrsugh gsvasaphits, istat , Inathdaser wherssdnycleaming epplysd balogen ghs a

| ow cost. Here, the result of a heat-resistance test of the resistive |ayer
25 will be swdwas cliesingeand. Heaeting inearied stut\indhe shanberet.by is preferaplato
resistive layer 25 of tungsten, etc., on one sjde of an alum numnitride
plate that RBRlYAngtariakeibatdaye 19lgranse 19 Balogen ragietlheat i ng the | ayer to 450C,
Resul tantly, the xi mumwar p anmpunt. of the resistive |ayer 25 was | ess or
equal to 10 mi cr onedeEIstiys Gher ks fauned by fer exampls meldingiang: spzaupg 4bs ur e,
stacking the_.resistive |ayer .25 on an insu ator, erani c),. has a.high heat
resi st ance. fH AR c“é’é‘gflﬁ‘ijv‘ﬂ@\?fe&’@qlﬁﬁ%ﬂmt*ﬁ'é‘“ﬁég‘?/yérg:‘*r stlhesdatiKe et a
gap in Zé(ﬁggween tlhe &:hanbedrla;[LZ and theteSSU}?C?%t or 21 may he.fornmed to

faise th t 35 will bé describe er on, genera eaf by electromagnetic induction, and

heats the wafer W that is placed on the insulation layer 24.

The heat 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.



i'nsul ati on between the chanber 12 and the susceptor 21. Furthernore, a gas
flow path for flowng inactive gas to the gap nmay be forned. 20 To

hei ghten t he heat conductance between the wafer Wand the susceptor 21,
heat conductance gas nmade of inactive gas, may be fl owed between the wafer
Wand the susceptor 21. (Second Enbodi nremd4) 5 Below, the processing device
11 according to the second enbodinent will be described with reference to
the drawings. FIG 3 shows the structure of the processing device 11
according t : j anei easi ane
reference nﬁ%gg §§ gr%g&%&ﬁq?9%r ie@g%pégsegs ?}%’k ﬁ?#e ryr%g;ig&rtenceﬂgr&n%ersgg?eﬁtt(lgl 3
for the sang ISmiRpdr 10 descriptions for the overlapping parts will be
omtted. In ?I%gerse?ond enbodi ment, the same susceptor 21 as the first

embodi ment, can beyd pRNSRGHE @F thdNeiEhYer 1208 MREERioW ol éﬁ,rfoﬁﬁgm £ spithiaced
b 7 3 to t%e

on the susceptor 21 in the carrier chanber 17, and transferre

interior of i{ BeviaMigacd? thogetdide %@&i'&nt 8 StafeeHaMbed 12, 1T Ructibif
wafer Wis placed on the susceptor” 21, or is lifted by the susceptor 21, by
a carrier 86137 i§®vedyifladedCRMRRI #8$ apprBRImMAbly par&lldl Gk théfesifi9¥Majer 25! G

3, a virgate support nenber 30 having a predetérmned |length, is provided

to the stagezRill bOMtdrdesefibbdahe hedThre hier INQeSdipRE heatBNRRagd@tit Ficld
plurally placed, for exanple three are placed, and are placed to 20 support

t he suscept @encrhtedsr Betih@uddinedoiV¥7,S5ndl 8 Ge@sull NBe GAFED BT oV BRNARESIOAB] | S
inserted in a space between the susceptor 21 and the chanber 12, formed by
t he support iskeddet.s 30, and pl aces the susceptor 21 on the support nenbers
30, or lifts the suscpetor 21 fromthe supporting nenbers 30. On the

out si de of the chaeeimdii@ion noil B BSacomneetgdas dnha&ltdrnatet 28rbkhereatcuridnt t he
i nduction coil 27 is placed next to the stage portion 12a. Wen a current
passes t ht@pgkses hthrouphuthd ondwoion 2dil 27, magmegneticf field is Sofroedresowiduhe t he
i nduction coil 27. Even if the susceptor 21 is not fixed to the chanber 12,
t he induction coil 27. By the formed magnetic field, the resistive layer 25 is heated.

Concretely, by the formed magnetic field, an eddy current occurs in the resistive
layer 25. When a current passes through the resistive layer 25, the resistive layer
25 generates heat based on an electric resistance that the resistive layer 25 has.

15 By this, the entire susceptor 21 is heated, and the Wafer W on the susceptor 21 is
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
217.

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 constitutéd

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



21 resistive layer 25 of the susceptor 21 is heated by the forned nagnetic
field, in the sanme way as the first enbodinent. In other words, even if the
susceptor 12 is not fixed in the chanber 12, the resistive |layer 25 of the
susceptor 21 is heated by induction heating. 5 By the susceptor 21 being
transferable, it is not necessary to protbde transfer nmechani smsuch as a
lift pin, etc., to the chanber 12. Therefore, because a lift pin hole 23 is
not provided to the chamber 12, the structure of the chanmber 12 becones
more s Pl e Hi KNS obl e budins RN IR HETRD U0 doiGol! ACSRRRI pliENbe e 11
of a single 10 warer system i s shown as an eXanpl €. wever, R present

i nvention |1 r i I f t

where o pl ur Pioostie SPReL T, hOFRRpaRs R BbEER, o S TN 6 .
the same susgaRt Yardlwas ¢ g dijge . thal | ar

provided. In tﬁe cafﬁan%}gr 1§~,ﬁr§0§9§%a§dpﬁ?§, asﬁgﬁtgmhﬁ%ﬁﬁisﬁhgeﬁﬂ,gu% d\%g{‘%rmm

boat 32 of i -hat 14 i i r din : i 1 ce
YRE c3ATR Hiehthrlifiat 19, StaPRtdrstol MsamqAr the n?fldgegg%%%ge&gagg%

of a batch systemis provided. The carrier nechanis ors

21, in whighetRe Mahal calMar SutRlod¢8fhnck OftWaehahercohf8l oBthe PRIsGlteiid the the
chanmber 12. The induction coil 27 i's placed surrounding the plurality of

waf ers W an@hsmbeent, Hestikd of B¢ Watess Wt B8d Bhovidinktof pebcessing %ag,qsrt@. 21 are
heat ed by i nduction heating, and a 20 plurality of wafers can be easily
heat ed. The i nductA®theCsidve2By lhBQﬂiﬁ%leédrdsfstiR/BQa}fdrrﬁ bpRsdreieaéagiAboriigENt
as shown in FIG 5, may be placed above and bel ow t he susceptor 21.

Fur t her mor e noBfe&ROMM tb Mrdw @ vrinkd €orl REbiaE i AReGR throhghMBY rB8 st ARGer 39
that it surrounds the susceptor 21 vertically, or as shown in FIG 7, may
be placed sao tiaintédiorseft the wWhdmbeb 12 helrs othee pideds, Al ishesti eesdsaty ¥o ploviddhe
first and second enbodi nent, the heat insulation |ayer 26 is placed

di rect|y th hotipwoshafthfer desviapiin ehd ewmdtigs? and lealenanberashahwevootrasgon@ingBA,

t he 22 resistive layer 25 nmay be coated by a reflection film 31

const i t ut ed neyessatyer iTdler¢fhe, iriefrioe oteessagitatcbnsidéretht heawressramrpdmpahtme num
or gold, etc.), and the resistive |ayer 25 may be placed thereon. By doing
so, the radiodtthoredg mkmbars, laed ths bsicep®r [2dyean BS plased efhietteechamber HE.
reflection film 31, and radiation to the back side of the 5 susceptor 21 is
nmor e repr esed reBylts hitkgmbard? wigheisngllofapatity shrealized. 12 i s prevented, and
heating efficiency can be raised. |If the processing tenperature is 400C or
| ess, al unmi num mayFusthegmprealbegauapphe eapaciiefrthé chambeml? id small, thayanimnt

pl aced anywhere as long as it is between the resistive |layer 25 and the
chanber 110 ofgpngymptneo! processgvengasnispediicedB, Byndist dowatrpdeationrecost £an B may
be formed on the surface of the stage portion 12a, where the susceptor 21
is placed. @F2lizgd- shown in FIG 8C, the reflection film31 may be forned

covering the side part of the susceptor 21. Furthernore, the side part of
the suceptor 21 ndYOKOVELWREFRHCY < vhol hedtfgraeiteipeinding f8R sysceRfqing i

And second TGN RGP bans PR, 2 < His R raered 16 hefya1d opdl foterbl o
can’ be. made NAEY B Teseonse, Py et anh emp B e OB ot 1 POkl o
5, “and 148 anrrabie of oB AR 0T o W SRy AT ey PRt Pror R o w
Forexaml o o8 e AR CEEE apd AHOFk B RtoshubLCon B Buln R o1 e
el Eroor AL S Bl
for exanpl eqrés}f I‘I}stﬁ%nvmw?rn%? hée)rpp eanegwlgqu%}[erﬁ‘%t%?i négésﬁtﬁeltegi?ogil%}ea .‘CTE‘?

e i M ESERSHIG Lo Mo Y ST VR S 2,

plurally i i add d e; , : ‘a Ti N
el o2 fpfod R5a chd ée%?%ﬁ%ﬁ% ﬁ%te{iiagt%&tawg@ﬁzﬁg redtst egl,beﬁ%%grsgtlﬁod,

is describedifgreaN N6alRsEH, AHOWBXSinsive sub&pfdr™ &dn B8Rt fil mare not
limted to these. The present invention can be applied to another film
form ng device, etmMHmREmERY iifductibfHealh@HaS 2l IgheNdat RonRirSion ficRAYy bk nd
of processing device, as long as it is a processing device that maintains
the target for processing at a predeterm ned tenperature, and carries out
processing. The target for processing is not limted to a sem conductor
waf er, 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 O fice on April 16, 2002, and

o P I



Japanese Patent Application is incorporated herein by reference inits
entirety. 15 Industrial Applicability The present invention is applicable
in the industrial field that applies processing devices, which heats
targets for processing, such as sem conductor wafers, etc. 24 CLAIMS 1. A
processi ng device characterized by conpri8ing: 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 salekokl $8het Ofudl” 66 R3O VS B! BECRHISL WAl S he"

coil (27) that rovi e ou sai d chanber

power sour {28k thﬂﬁ%}é;? T\{Eﬁr}%ﬁgﬂgﬁl%ﬁg fi%@dc@ioﬂr}%‘dﬂﬂg,t 1?%1’;89%}&% 8hd 10

(27) by passing a cur nduct 1 on col erein sard

pl aci ng ”E”@E&ﬁﬁ%%o%cﬂﬁ%eQe&%§h$tiVe | ayer (25) that is heated by induction
heating that occlrs by the magnetic field fornmed around said induction coi

(27) and heats Sai}@ﬁ)&fi{{lg%%eifa?}i{?anQﬁ@ fdc@%iﬂ%\éeviwil?'ﬂhait%g?ltl?é:%vg@tﬁl@ﬁl e

pl aci ng nmenber (21 € processing vice according to claiml,

char act erige@dnme ddetibey conprising a reflection film (31 ) that is
provi ded on an inner surface of said chanber (12) and reflects radiation

heat from said resiet2 wea lid¥®s cha#Pdf thd-opEhRioR REEESABydRY bEReAGEPHENBY tO
claim1l1, characterized in that said placing nmenber (21°) further conprises

a heat insuliati dmel peedtion2itidabal belswsdrackfBoREd 8) theOntr&ISASkdeV 0. AYRE
(25) and prevents diffusion of heat generated by said resistive |ayer (25).

4. The procepstanigndigdicaedabslondisnist ancdxatipls, akhas asi Lk 286 shiel feadlt S8 d
pl aci ng menmber (21 ) further conprises a reflection film (31 ) that is

provi ded on ga#ied, casbsanyeindafepefatioh. and refl ects radiati on heat from said
resistive layer (25). 25 5. The processi ng device according to claim4,
character1Ged i n tHist, sld ctarrier 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 TiCly,
20 for example to 450°C (Time TO).
Subsequently, the processing gas providing device 29 feeds TiCl, 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 TiCl; gas may
be fed together with carrier gas. By this, many layers of TiCl; molecular layers
25 are attached to the surface of the wafer W (Time T1 to T2).

Next, to purge TiCl, 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 in between said resistive |layer (25) and
said heat insulation |ayer (26). 25 6. The processing device according to
claim4, characterized in that said reflection film (31 ) is provided on a
side face of said resistive layer (25). 7. The processing device according
to claim3, characterized by further comprising a flow path (20) that is

pl aced in between said induction coil (27) and 5 said pl aci ng nenber (21 ),
wherein a cooling nmediumthat absorbs heat from said placing nmenber (21)

flows. 8. T bs B ﬂ?eeafa'ﬁl?&)rq \l,j'raﬁﬁ r8feRE r?grets&lrgliﬁitﬁré h?rﬁg'&'r $oefcgrze§(%xiptrl]%t hat

sai d pl aci ng nenber er conp es an rnsulatron layer ( at

is stacked 3'.‘333@1‘6'”1?%{1%‘5 Yéir]. 2V Ple £1Se§%1ﬁ??§§_“s8{%ﬁ&elbEé;i%@%aﬂ:ré‘g&%g@z%?%s‘é%tor

pl aci ng sai d target 10 précessin ssin

d ¢ : . e i RE ;
(22 that t ihes s Brlperilat 36LEENETr B, ki SRR B Bl D00 o e
12). 10. Th ' ' ' j '
Futther 15 chmirernyaag Aty iRdIRa e Pacr OB e L S S B Py 1 oy

of kinds of j@@Rtibl cBilP7edehEr™ fehyorder to the interior of said chanber (
12). 11. The processing device according to claim1, characterized by

further conprisi NB@GAr the €FiCEN AR ulr 1dyars thAlark SHAOKUICH! @ JuPfaddiod the
chanber ( 12), wherein said carrier chanber ( 17) conprises a carrier

nmechani sm ( wedr Wzatscétfeﬁ@slfeﬁ?iﬁﬁsﬁiﬁirSQQaW.ran NHoIRBNRE Nagerd, hecdrBinghtshheai d
target for processing (W is placed, to the interior of the chanber ( 12).

12. The proceffelenee 0eVhe ettt ieRergyothat eennblecufahpit & the efiksbYaylet hafier
conprising a support nenber (30) that supports said placing nenber (21 ),

wher e sai d taadgké aftachnmc@esdynthal We hivldduddieldyerk Dfahs l@tegs afiar thef Je@6hdN
i nner surface of 25 said chanber (12). 13. A processing device

char act er1Q éslyebyhavonpissa ngsulta acianmpien Wwhete, onshiawer af fi€leheleculaethyer is
processing of a target for
attached to the surface of the wafer W is gained.
Next, the processing 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 NHj gas may be fed together with carrier gas. The TiCls molecules
on the surface of the wafer W, and the NH; gas react, and one layer of TiN
molecular layer is formed. At this time, many layers of NH; molecular layers are
attached to the formed TiN molecular layer (Time T3 to T4).
20 Next, to purge NHj 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 10 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 NH; 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).



26 processing (W is carried out in the interior; a retaining nenber (32)
that is provided in said chanmber ( 12), and retains a plurality of placing
menbers (21 ), in which said targets for processing (W are placed; 5 a
carrier nmechanism (18) that transfers said plurality of placing nenbers (21
), in which said targets for processing {8 are placed, and sets them at
said retaining nenber (32); an induction coil (27) that is provided on the
out side of said chanmber (12); and 10 a power source (28) that fornms a
magnetic field ar Zl%g-in ' i Py p in CHr t ough
sai d i nduction coi%T ,gm\%hgl?egb}n&gsésgﬁé §P§ ?g‘%vdmélgu@?‘%et 393 e%l%@hégﬁonbers
(21 ) has a L SkLV t 4 i { %e j ccurs
by the nagnéljtieiegh iéerl gf#}ge?%{eaéﬁ gb?olujngmj;g?%&idsﬁ %I(I: 5 Qﬁptg%?%pp Z%tbgg)dg‘%gég@ sai d

target for @rfﬁﬁsssthgg\]}@/\lnol%m&ht}fg? 6{}! geg‘ﬁgn Qe %?N%Sle@hl%fil r TEEAE o Q%‘% 43 '

14. A pl acing nerber characterize risrng an 1 nsul ation Tayer

and a resi Sti@g dJa Vel 4 B3t bheIN inﬁoéé&ﬁ&xkl%?erqg féﬁggéjd.i UL iR, fayed) .

heat ed by |néuct| on heatrng, and ats a target for processing , pl aced

on sai d i nsykatcRMmdiédlar BYersSare hRGcilPG! A8 fH?S?H&F‘TiIf@Qﬁ&Em %{glaglgrl.c! At mid4,

b
characterized in that said resistive layer (25) 1s fornmed by frelting and

sprayi ng copdif! twelafBisesf BN Ridlctaldd 1asy bRt foPRel dYi8he 68fdce Jbthe WePACI NG
menber according to claim 15, characterized by further conprising a heat

i nsul ation lpies T628r6h.hat is stacked on a surface, opposite to a 25
surface that contacts the insulation layer (24) of the resistive |ayer

(25), and prevent Sudkddueailpnthef proeesingd@naEall edepiats tHedsan®s bdrhtien loB)YERE
(25). 17. The pl aci ng nenber according to claim 16, characterized by

further  23bewypaingly)Prévides éabtda@ardd pubgesh prei&teimingd Bindged Bynthsithe
resistive layer (25), and reflects radiation heat fromthe resistive |ayer
(25). 18.1ATiNoeeksulag laet Hodtachad dstee rbyzRgeR)andad MYN NilnO ithatHer kdeésédn ned
processing of a target for processing (W that is placed in the interior of
a chanber thickness can be gained. The processing 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.
[n 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,



5 ( 12), and by conprising: a step of placing said target for processing
(W to one surface of an insulation layer (24) that is placed in said
chanber ( 12), wherein a resistive layer (25) is stacked to the other
surface of the insulation layer (24); a step of heating said resistive

| ayer (25), which is in the chanber ( 12)9 by 10 induction heating that
occurs by passing a current through an induction coil (27) that is provided
out side of said chanmber ( 12), thereby heating said target for processing
(W, which i (o} i [ I - ). - [

met hod accorbgfﬁlg;sgﬁ ggrce I 13{1’%6’31 ?lll‘{(}ﬁ#%%ﬂ[ gtr@ i’zfg)d{%gl;rllg%ér’tnh%lr% Vg;cl;nl P‘éﬁoﬁ’g&% S (tap of
alternately i Ch raal Ki of i o)

ai d chanburi o) nOGyIdthd'Bccplor 21 11sRER, C TRRETOkS AL Rpldt Al iphae BF
characteriz r LSt J a er r

said target qgeo?ﬁ{%fregg)té?g i %‘8@% w%{/é?gﬁgsn%it‘ﬁga %{?Sgggﬁﬂ“tg %deBg?[ H%hé@af:cﬁro ?e@%
that is pas Ld. i Ll 7 : .

RTINS 0 e A G R SN SO A LTS N
A AL %A ssib@ PR Hh 5 83 thrdughput can be gained.

4} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] c%] cal cal] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] cad¢ Abs@ived] hbabCaRhAhIe Tyliere the resistive layer 25 is heated by
F2?8HJ@ . } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caf,ca] cal ca] ca] ca] ca]
ca] ca] ca] calisdltdharh6ap CakEahba] ceimaahaah)s@nle fructure and small capacity can

yom' p' k,,D.F.../i///0j000%L11}xsnid_Z] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca] calweajeaneir] cad @&]e@xﬂi,(‘aahr%\l &alacad e bradieilyCadnCed galned) ddRKAHigR23k3
33@j 4444>5555D666" 7v7778] 88849D99} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca
] CE] ca] ca] Cal[lﬂﬁkﬁﬁlltC 2he abe adainddc akpedisiay cia] ¢ied cal Dalntahed] whdreakbalgR99@ D :
Ly Ky <<= ===

>x>>>, ?B?P0 )a@h @heAAR oasiedowt] madcdes] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ASByBBCCCCENFj A !1J1]
I11-3{JIJIOK<KKK! Lrhddvtivhdly, by not applying a hollow shaft, etc., for bringing in the
NLN} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]wiaings)] tha]wladle djeetapmpitg i s Ml 1Oa DO, RERHQIGIQRHREIREE SEGEET W TUg U
UUEVVWWS5WAF xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] calcen] bajcerjahjovt]acalretdlra] €atthermwinedxSxOsketwly AQ 4t/ torhprijes] 4] P2
NS _V_Dbfff]|hhi}xsnid_Z]ca]ca] ca] ca] ca] ca] ca] cajca] ca] ca] cal ca] ca] ca] ca]ca]ca
] ca] ca] ca] cajaskjngapustorg cah cke cudnuédcturkd ajetaiiviety icpsify.j Pdeikedo@r, ishaerien nenn
noUosooo! ppp,'q~qqqg_xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] c§£ dgpidng bay bighcdfieighenptedrgliéng elsfei] Raywdo drepimand precessinggen z{ (~

+~gS
\ NE} xsni d_z]eaiossipkeayvithadapcedPta] ca] ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca! M w . )
ZOFZe9Al "} xsni d_Z] defee Hjec kel asgtaspisipearesiiaddhe dpssteajayvsr @a) vl 8] ca)
1d} TW . .
gﬂaﬂﬁﬁi et 311%? 1:zf?%ﬁ]ae]eg?%%%%ﬁﬁﬂ‘éﬂ%a@%@é] Ryafarmying paayidtiyckyente st ca)
== .
ot AR /oo BN AFE oF SR LRyt Aftids Bl b AP AFuskesss A1 ca] o
[ L 8Y+yLT .
f%ji: i‘;sﬁ?%ﬁ%i} 3&1%5%}%&%%%}%2@%3%]%3} Z@O‘@i E%e%&#d%%%eﬁgqam&}m@ﬂwca} ¢
alcalca]calc a alcal cal gal XSNi cglcaleca]calcalcalc
a] ca] ca] ca] Cog]tfég}r%é%tg\%} %&#cg% (V:stlll’ ggﬁscoi]‘% lcggg] 15105%%8%] c?]'%‘&] t@b% r(:eg%‘lg’a‘}ca] C
a] ca FHXf H* fc%lg%%géet(:ﬁ ’cﬁlag%ﬁsﬁu(:?u're, 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.



3109%& ()-3s10%& () - 10%& () -310%&’ ()-

10%<<& ()-=I L[ Fi K-y! 10%& ()-y! 10%& () - 10%& () - MLO%<&' () - 10%<& () - f ZL0%&
"()-f10%<& ()- F6x8i K- ,"10%& ()-+10%<& ()-v,)3

10%& () - & 10%<& ()-yFOl0%& ()- Sl "10%<& ()-ys! ! 10%& ()-8skl mpxmbC

" 10%, 10%@& ()- 10< 10< 10<l:!10%& ()-2810%& ()- 6f 10%& ()-

110%& ()-p 3t dEMDC , " 10%, &

10%@' () - F3F" 10%@& () - SLO%G () -, gl0%@& ()-1 s! 10%& ()-,y ! 10%& ()-
433dEnbC

"10%@1 10%@ () - SoMUEHER: £ DeASB e RS DR EP-the WRf™ 70d thghsespion o
dEnbC
T 1095S) M LOvRSH £ ducte et made ol Rastive 2ab BaxRe AoWet RiEreey the ™ ) - o
OgE”bC the susce 2 .
10% 4100 { IS E ) - @ 1 100@ ()- @ ! 100/@ ()- & " 10%@& () - @B+ ! 10%@

& ()-8b@, " 10% {y" 10%&' ()-" 3, 10/6I'§S& 4 F0@ok

10@® ! 10%@& ()- @ | 10%& ()- 6" 10%&' () - <“Vvvusb(3}y" 109%& () - 3!y" 10947T& () -

'3y 109& ) - ' 3! HeyeldR e (Drocedbin deq%e(m ac%l{dy %%%%e@keorﬁi@ﬁ%@eﬁ%&lowgﬁ'
()-13ynt 1OYRRE' () - 13yt TOURRE (- |

101y 0% ( o' QR ARIGUARIT & (e drbd UEE () - | 1097 ();1008 ()~ @ 10%
T& ()-, 110%& ()-.)O0~dEr P1f &10%-+10%0 & - @), 10%I'&' )-@'L'10%& ()-,1%!

1090°& () - f#" 109 & Hifs: 3 @h8Wws M@ &nickureddf the rocessm device 11 accordm to the
cdEr P1f &10%6" 1090&' () - 410%&' () - @109 & (S) %I'&' -@L! 10‘%&'&' ()-& "10%
T& ()-c secohd! emztiddigyntl 078 ﬁﬁhk&@ﬁ&ér@t@ﬂ@&g(ehs%@hﬁg/@rhé Yefeddde hbhbers
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. Tile 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
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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 second 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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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 carries 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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, @ 1099&H) - 1} Xm&%lég WE mddBer YOV @al i p1dQY in said chamber (12), and said target
for processing (W) is placed thereon;
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 induction 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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comprising a flow path (20) that is placed in between said induction coil (27) and
5 said placing member (21), wherein a cooling medium that absorbs heat from said
placing member (21) flows.

8. The processing device according to claim 7, characterized in that said
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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5 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 pluralitylof 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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5 (12), and by comprising:
a step of placing said target for processing (W) to one surface of an
insulation layer (24) that is placed in said chamber (12), wherein a resistive layer
(25) is stacked to the other surface of the insulation layer (24);
a step of heating said resistive layer (25), which is in the chamber (12), by
10 induction heating that occurs by passing a current through an induction coil (27)
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
16 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

27).



