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REAPI NG APPARATUS CROSS REFERENCE TO RELATED

APPLI CATI ONS Thi s application is based upon and cl ai s
the benefit of priority from 5 Japanese Patent
Application No. 2007.234485, filed on Septenber 10,
2007, the entire contents of which are incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON 1.
Field of the invention 10 The present invention

rel ates to a heat HEATINGAPRARATIISh is used for
heati ng a sem conductor wafer and the |ike. 2.
Description of the related art In a process of

manuf acturing a sem conduct or device, a heatin 15
pr oc e GROSSREFERENCESTORELATED APPLI t he

L;E'Sp;ﬁg%@lll'@ftﬁgx B%alsd ﬁgﬂﬁ‘ WQ%@C@%ﬁt of priprity from
g device. eal i ng apparatus provi de
Japihéde Patefit Hpplitasiod N6r 2007254485, ifled 6nSeptenber10f 2EOT;

heati ng apparatus used for perform ng the wafer
the betiré coptentrefwhichtarednetrponatedchereinnby teferencenas a

heating surface on which a wafer is set, and has a

resi stance heating body 20 enbedded therein. The

resi stance ' @m{g}g e INYENPIGRPAr at us,
which is errgg%%% nsi de tF}lwe ceram c base, heats the
1. Fixld toff blie inweintiom Wi th an el ectric power supplied to -

t he_resi stance heating bod¥. Such, a heating appagat us
i s Themreeantiigvanten rplateptep beating appanagith which g dsed

waf.er constant af redeterm ned heating
for ]?%erﬁ}g 355?1@9011%%%5%%%”&%%& atus is also
required to heat uniformy within the surface of the
waf er. Thus, there has been known heati ng apparatuses
2. Desctiptien ofithe relatdd att a pl anar wiring of a resistance
heafi ng body is, nodified,, and one, in ich a bul ,
hoaln & RROGeSs it FORMPABTAE A MeTRiGPRGRGOR dayice, 8 heating
[ z ] t T
prodtes {5 pEARGHRE §0 Pl n 16 AR B0 NGO wARL 7 e o
semi@aduttinbhafaeidik debies. Alhetingappariué prpdded with a

i ncr ease
disk-shaped ceramic base is an example of the heating apparatus used for

performing the wafer-heating process. The disk-shaped ceramic base has a
heating surface on which a wafer is set, and has a resistance heating body
embedded therein. The resistance heating body of the heating apparatus,
which is embedded inside the ceramic base, heats the heating surface with
an electric power supplied to the resistance heating body.

Such a heating apparatus is required to heat the wafer so as to
maintain the wafer constantly at a predetermined heating temperature,
The heating apparatus is also required to heat uniformly within the surface
of the wafer. 'Thus, there has been known heating apparatuses such as one
in which a planar wiring of a resistance heating body is modified, and one in
which a bulk heat sink is attached to a back surface of a digk-shaped ceramic
base, as a temperature adjusting member. Such bulk heat sink can rapidly

release the heat from the ceramic base. Thus, a local temperature increase
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1 on the heating surface can be suppressed, thereby
contributing to heat the wafer uniformy over the
entire heating surface. Further, a heating apparatus
is known in which the bul k heat sink and the ceramc
base are joined with an adhesion | ayer conposed of
silicone 5 resin. However, silicone resin has a | ow
heat resistance, and thus limts the tenperature at
on ¥4y BBafihg stefick RendSiFiressel thefebysashtributingetobé#t the
due to a_poor thermal conductivity of silicone resin,
wafen sniformly ovemthesritive heatingwyrface.y heati ng and

i Futtier § Bentinihepparainn it kAATn © o CR ik bRdt pink
andtHecdibtic bg;Qe ﬁf@#ﬁ(ﬁ%gﬁ%aﬁ %raﬁ@hﬁnpawr 85 Bpbsd Gitkili¥one

a junction [ayer thermal “conpression
resing N Howews, silivoneresimhbow 1owdneat apsistarre Pand thus limits the
Application_ ,Publication No. H 9-249465). However.,
temperaturg afy whieh the heating.apparatus sen be é’fﬁﬁdu%}%ﬁrﬂi’re’

f th heat | t t et i ng: 3 .
duefo b 3for WAL RRYRY Ui ool P if PRk in
uniftRily Heatine! A d inlaYntaikidicrthe wier @t thé hibated temperature.

deteriorated particularly when the heat input to the
r eslntthizcregard; a hgatingyappazatusds knomh imwhighethe bulk heat

s 50 i cEOHBIS A%, JORE . HFpIom AT e A fhergnal
H cRepiay JoAee _
confiSeFlib g OF s 00y (ERPIRRAGE Firekl Al Etion

Pulbilitatiofs Noli FH@-249465)f the tenperature of the wafer
surface lowers the uniformty in a coating and an

et c Howpvearevenrinsuch henting appasatus; sufficientamifornnty of the

result, the pradugtion yield th enm _conduct or
healiif arperatpEtdeothe Fnbng AtRes- OF (B8 FRBRTE (R cannot
alwaﬁgt b8YoBRRAL! he Featinpe Aihifsindity | (4RrAA]1 Mihabrdity) is

substrate I's set, a base conposed of a ceramc, a
detérdonated pastyulaniyewhien the heakinpatep the resistance heating body
is increased, or when the ceramic base is composed of a material having low
thermal conductivity. Accordingly, uniformity is also deteriorated in the
surface temperature of the wafer heated by such heating apparatus. The |
deterioration in the uniformity of the temperature of the wafer surface
lowers the uniformity in a coating and an etching performed on the surface of

the wafer. As a result, the production yield of the semiconductor device is

reduced.

SUMMARY OF THE INVENTION
A heating apparatus has a heating surface on which a substrate is set,
a base composed of a ceramic, a heating body embedded in the base; a heat
conductive member provided between the heating surface of the base and the
heating body and having a thermal conductivity higher than a thermal

conductivity of the base, and a temperature adjusting member provided
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conductive nmenber provided between the heating surface

of the base and the heating body and having a thernal

conductivity higher than a thernmal SO conductivity of

the base, and a tenperature adjusting nmenber provided

2 proximal to a back surface of the base. An air gap

is provided between the base and the tenperature

adj usting nenber, and is connectable to a gas
pnﬁﬁﬁéﬁﬁyﬁﬁhﬁ sﬁﬂﬂ&&%ﬁ%ﬁeWﬁkﬁhAhﬂE&QﬁﬂPﬁﬁgﬂnﬂ&ﬁﬂEﬁbﬁé&hthe

e adjusting a gas pressure in :

basBFﬂrﬁFt%Wtﬁﬁb GdjistinPrasthbes dnd is honned;able to a gas

cross-sectional vjew sho ng an emnbodi nent
introdugtion @@pnr@tuaﬁpfaw tipr C%é gasclosthe §9R & e&fguﬁﬁg.g a
| an tory draw ng showi ng an exanple of a
gas%ﬁ?ﬁ‘ﬁ‘ﬁ ]'%?8 tem i ncl udi ng the heating apparatus of
t he enmbodi nent of the present invention. DESCRI PTI ON
OF THE PREFERRED ENMBODI MENT An enbodi ment_of a heating

appar at us BRIBF]BE&QBETION\QEM DRAWINGS he
descli bed bel ow wi,t h efere ce.to the,agco L
dr wa:vrgssfe stiongl ey sbORIng ap SRR AdkoRding fo a
eati ng apparatus of the
hea@mg@ nven [ oﬁirgﬁenﬁ?ﬁvggr agvl ngs descri bed bel ow,
eacFig.o21ie renéxplanatoyy ddrasving afhowhmgrm exathplenof a heatmg
different fromthat of the act uaI xrgl@pdéng a%%at us
systesn finghuding the heating: appanatus of dhe e epresent
t he heating apparatus. Accordingly, the d| nmensi onal
InveDHOR "ot the heating apparatus according 'to the

present invention is not limted to that shown in the

drawi ngs. A heating appar atus 10 of the present
enbodﬂ)ﬁERmBMN@Fﬁl‘ﬂE EMB&QMI\E'EW ami ¢

b 11. _The 11 d of
asin embo & g:?{ of a %ea? SE apparaslttfso r?t%seepregent invention will
be described below with reference to the accompanying drawings.

U

Fig. 1 is a cross'sectional view showing an embodiment according to
the heating apparatus of the present invention. In the drawings described
below, each component is depicted at a dimensional ratio different from that
of the actual heating apparatus to facilitate understanding of each
component of the heating apparatus. Accordingly, the dimensional ratio of
the heating apparatus according to the present invention is not limited to
that shown in the drawings.

A heating apparatus 10 of the present embodiment shown in Fig. 1
has a disk-shaped ceramic base 11. The ceramic base 11 is composed of, for
example, alumina (Al:Os)-based ceramic or aluminum nitride (AIN)-based
ceramic.

On one of a planar surface of the disk-shaped ceramic base 11, such
as a wafer (not shown) used as a semiconductor substrate, which is an object
to be heated, is set. Here, the planar surface serves as a heating surface
11a for heating the wafer. In the ceramic base 11, a resistance heating body
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25 exanple, alumna (Al 0s)-based ceram c or al um num
nitride (AMbased ceramc. On one of a planar surface
of the di sk-shaped ceram c base 11, such as a wafer
(not shown) used as a sem conductor substrate, which
IS an object to be heated, is set. Here, the planar
surface serves as a heating surface 30 11la for heating
the wafer. In the ceranmi c base 11, a resistance
12 f&eé‘x?:bﬂad gﬁm&x&l?td % BEREGRRthd' O Bpbobife Ao heating
surface 1 b opposite to the heating Surface l1lla. A
surfaealta. term nal 13 connected to the resistance heating

S o B et b o
as RO A ek BRush S D10 HOUEL PPl Sfisanc

heatifBRAVEIR benéraged Bairwhear 4 Ridctrid powbreas grppliat clereto
heat is then transferyed through the ceram ¢ base 11

froni an;ammad @@maguecer@at 'shgwgb donnerted to e heater fgrminal
11 t i 1. Th h

15, SHhE St Chesl s BT Do RS thhoadhdi HPEplF bihe 1

fm@ ﬁg@ﬁiﬁétﬁh@e thﬂﬁk hady T2 T8 ¢he %%agigfmﬂemamaa a&a&gic

ceram c base 11 While facin he back 'surface I|i

bas®©11.t MEhastheiwafonset dr the heatihg suxface lda sanwesherhedted. -

, iﬁgxgémﬁe&%?éf“ Boting poerton 51 i Boebhe staDadsta Phe

T . jgah . .
cerwetbéﬁggégédﬁchﬁﬁl‘ %\&% g%‘%eé llﬂnﬁ%ehieﬂbfg t?i%@u% erent i at' In
the R¥abiflB Mok GinC ehéfigurea e rivg-shigiedl fixtare @4é provided

i ndi cates the inner circunference of the fixture 23.
proimmal ftb the rcércamiarentid portion wif the cexamjechaser b.i rithe fixture
the thickness dicection thereaf. A bolt 24,iS 4 nser.t
23 ipilpmgh Ihe ahspR BARAGA Rt it hgREes SEitbug HaRRE b aRe

ire 1L . J.
cirolifhon BB of GfeTbabs bl 110 tho ek o

innék}hiﬁrélﬁ_ﬂmgﬁw _blﬁ thelffixttte1 @3 eThefixtire 23 alao drasbe dbolt hole
elowin detail, an air
penetrating in the thickness direction thereof. Abolt 24 is inserted through

the bolt hole. The bolt 24 is screw-connected to a screw hole formed in the

gu

temperature adjusting member 21 to fixedly fasten the ceramic base 11 to
the temperature adjusting member 21. As described below in detail, an air
gap 81 is provided between the ceramic base 11 and the temperature
adjusting member 21.

The temperature adjusting member 21 is composed of a metallic
material such ag a bulk aluminum having a good thermal conductivity, which
can transfer the heat of the ceramic base 11 so as to keep the temperature of
the heated ceramic base 11 constant. In order to improve a heat releasing
effect of the temperature adjusting member 21A, a fluid flow hole 21a
through which a cooling medium can pass is formed in the temperature
adjusting member 21. Further, in the temperature adjusting member 21, a
terminal hole 21b to which the heater terminal 18 can be inserted is formed.
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gap 31 is provided between the ceram c base 11 and the
tenperature adjusting nenber 21. The tenperature
adj usting nenber 21 is conposed of a netallic !
material such as a bul k al um num havi ng a good t her nal
conductivity, which 25 can transfer the heat of the
ceram c base 11 so as to keep the tenperature of the
heated ceram c base 11 constant. In order to inprove a
tioh €4 $aBUIRAY- Uiarotidedtinndbntact
In ofifioh s PA5UAY chabLS Hheluibiind ARED %?\oug’h whi ch_ a
with theiingeravilliof the tpamindlshdler3idy soras be Insdpte the heater

il ol S i e S35 14 g
i, 58 B 8, eGP Ao o

metalyin@@eriald contact with the inner wall of the
termnal hole 21b, so as to insulate the heater

ter barkhe heatingeanpedtatus lReof therprepentu eraodiment, 8i heat
con R RS 14 30 ASRERT B8 ek S AAFAE PR Y58 of tho
wrdﬁ%ﬁﬂ&s@l 11 flﬁ?rd%?ﬁhhwh@&?ﬁé 8bay 12nthedded if'tRS @Bfamic

ment, a heat conductive nmenber 14 is di sposed

basbelleeiint bke haesemy embddiment| shawnt e thee fgure, hhe cheat
11 and the resistance heating body 12 enbedded.in the

conduetiva memberchas a thin plate shape havngAnnreximately, fhe same

plafE heh a5 R sl LA ek p B Bto 3, Bl e
alml'albgas::eam t8kREMbainaSutfesa18f The Heaschidudtive member 14

, and is set al nost ﬁarallel to_the heating
hassuhighee thézmaldonduetivity dhendhe eerarichaselld. has a

hi gher .,thermal conductivity.than.the ceram ¢ base 11.

P O g o L XLt e RSI 0,080 bbb
14 ORI ek AT 5P ) DA WR08 otancs
heabid body Rad¥ supplisdswithl 4 ¢ledtiib Jwer 2od thergby generates

t her eby tgenerat es . .
heat, a part of the generated heat is transferred towards the heating surface
11a of the ceramic base 11. The heat which reaches the heat conductive
member 14 in the process of transfer to the heating surface 11a is not only
transferred from the heat conductive member 14 to the heating surface 1la,
but also diffusively transferred in the planar directions inside the heat

conductive member 14. This diffusive transfer of the heat makes it possible

to even out the heat amount directed to the heating surface 11a in the planar
directions of the heat conductive member 14. As a result, the heat directed
to the heating surface 1la is also evened out in the planar directions of the
heating surface 1la. Thus, the uniformity of the temperature (thermal
uniformity) on the heating surface 11a is improved.

The above-described effect is particularly advantageous when the
ceramic base 11 is composed of a ceramic containing alumina as a main

component. The thermal conductivity of alumina is as low as
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heat, a part of the generated heat is transferred
towards the heating surface 1la of the ceram c base
11. The heat which reaches the heat conductive nenber
14 in the process of transfer to the heating surface
I1a is not only 20 transferred fromthe heat
conductive nenber 14 to the heating surface 1la, but
also diffusively transferred in the planar directions
apprdiind@elyNSOWHAIK. CArcbidingle, whehethel Heafl borsdubtiveumientber
transfer of the heat makes it possible to even qut
14 isheoth previdediuonlydarsreald ameunt of thatheat senerated %P&ﬂiﬂile

resiytznch bog Bng idy T 1 RStvely Prodbliod 1 §5¢ pSieliRRhions

insig%z' thé Cordrhft hase?] 50 (O1RE§HetY, the thegmal %ﬁ%rmtitgemay not

rectrons of the heating surface Ila. Thus, )
be suﬁidiﬂnmwthé cdxiteanyelﬁfaehieﬁtiggaappmgm_kf_ﬁ therpriesent invpntion
t he heating._ surface IS roved. e . .
can iyewmatinally HEEEOS P&%&@nﬁfagpwigm by fopimining She heat
n the ' frra:Celafd
conductive E:Ieﬁ:éﬁe%r 31 QR Shelt the cgg%ﬁigcz ;Brg%é;el%ﬁs %qx@}%é‘ed of a

al uMm na as a mal n

cerdiR ddRtai HRirhitial 35 #meAhBhipdneat.as |ow as 5
appr.oxi mat e 30Wm K.. Accordingl é ~when the heat

con®bett mivaiformity i caused by dn g dheyheatsgenductive
t. of .the heat . ted f th i St .
B 9 SebEF BT S5 B! SRR, WEBAPAF I Stosed
3b 8k rlc}%%i‘ng;s%rﬂ;désll € ahllDetweaihe Meatinklsurface 11a of
Y, et 5 be

nsequent hermal uniformty may no

the sefdmizi e 10and the qesistarce, hédtingbady 18. Thisimprovenient
the present invention can dramatically. i{cﬁgrove the

effectivelsrepntributes i the Bpprevement wdberryeralh Qrpgity.

4 wh : ) .
AcefRBSH ik YR BSRENE ST I8 prtabh SRR e 1o
this iEbddifieRt catitel far BhiperisPststhé KeatidiEapphiratus 6FtHegsvior art,
conductive 10 menber 14 is inproved since the heat
which rsimply vecluded ¢he itempiesgtuse cantﬁpabing ma¢mber 21comdhe ihask

surfbie 136,05 e carvBiotias-l. | o SPBLPOARHSE VRAEF tApecuRyed by
the %%atiggiaipmﬁvm a large influence on the production yield of the
semiconductor device. Even a small variation in the temperature on the
surface of the wafer largely influences the production yield of the
semiconductor device. Accordingly, this improvement in the thermal

uniformity leads to a dramatic improvement in the production yield of the
semiconductor device.

A material having a higher thermal conductivity than the ceramic
basge 11 is suitable for the heat conductive member 14. The higher the
thermal conductivity is, the more preferable it is. For example, when the
ceramic base 11 is composed of alumina (thermal conductivity: about
30W/m k), the heat conductive member 14 is preferably composed of
aluminum or aluminum alloy (thermal conduetivity: about 230W/m k). The

heat conductive member 14 is not limited to aluminum or aluminum alloy
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" effectively contributes to the inprovenent in the
overall thermal uniformty. Accordingly, the thernmal
uniformty of the heating apparatus 10 according to 15
this enbodi ment can be far superior to the heating
apparatus of the prior art, which sinply includes the
tenperature adjusting nmenber 21 on the back surface
lib of the ceram c base 11. A sem conductor wafer to

but B \6RHeER 8 be ifipbRAl dMGdARRRIRHE dlof)ae snothérametallic
I nf'l uence on the Broductlon yield of the
matésial Clpdngt ar gded i thermal ecoralustinity. v aFidtheomore: npt only

metali meteral bGP0 AR, RO DORBal G RNAR Hout

o4 6 e .5, S Wi PRl B oy e

ugsedr oduction yield of the sem conductor device. A

mat eri al having a higher thermal conductivity than the
cerFhe heap Gondisssivelmembenildpnedsitorhaves prrgpin thickness to

onduct |, meptber, 14., The hi,gher i.he,. er
iR (difPeg TR hefb i ie BERET difdtiondy’| Tz example, a
i °0.5! 0P i S gki¥ss of th
BT D £ Pt fgrembiee Sompeagsiats of ch
heatl6aidurtivdugkimber Menbemdller thapr aticwt b5 yomp aptifusioss of the

al um num or al um num allqy (thernal ong%ct LVity:
heatHou it Tdamar, diggctiopgeissang %né@gt 2 e¥a‘138di by

t.ligited t ] I ] :
conning, fis, Bat Sofbibg Hptibef Hls R Eed Y If choPtilichit of

the Heat RBRAIRERA Mdmbérl £k dhrdeaibas ab@etobl0tnes,ntHe effect of
conductivity. Furthernore, not only netallic material

contaitirgy the hbatroonductiveringmber Het irapatsatade t Rhe; thickmesst of
abost e o0 st hlbtnd Bisaadmted M R scantly
iR ok 58 ch O Rt pBHORL RohiBhfAFBBLARed botween

a heitiee shehse drd a veaiEhie Beatidg bsdpdn o tomemiiondl heating
to 5.0 mMmis preferable. If the thi chrigﬁs. of tPe
apparatus. Examples of the metal electrode include: an e ectrode for

generating electrostatic force on the heating surface 1la, and a high
frequency electrode for generating plasma proximal to the heating surface
1la. The thickness of the electrode of a conventional heating apparatus
hardly allows for improvement in the thermal uniformity desired in the
present invention.

The ceramic base 11 is not limited to the ceramic containing alumina
as a main component and may be one composed of ceramic containing
yttrium oxide as a main component. In this case, the heat conductive
member may be composed of a metallic material having a higher thermal
conductivity than yttrium oxide, such as aluminum, aluminum alloy, indium,
and indium alloy. The ceramic base 11 may also be composed of ceramic
containing aluminum nitride as a main component. A ceramic base

composed of aluminum nitride has a volume resistivity suitable for
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heat conductive nenber 14 is snaller than about 0.5
mm a diffusion of the 10 heat in its planar
directions is insufficient and the effect caused by
contai ning the heat conductive nmenber 14 is reduced.
If the thickness of the heat conductive nenber 14 is
| arger than about 5.0 nmm the effect of containing

t he heat conductive nenber 14 is saturated. The

gen&xtﬂwﬁﬁ Slttrosfif¢ forke Reitp Johnof-RERbeck f6Rehe i this case,

conductive menber 14 is significantly 15 different .
the heatrcondutivenmembet mayrbe abmpiosed o d anetallic maserial having

enbedded between ,a heating surface.and a resistance
a higher| hhgr@aéwopau@l@&ﬁﬁﬁpi %mmn%tmﬁg‘ge»awgr ag E@‘.‘mm"m
he metal electrode include= an el ectrode
andf%ﬁ%@#egg?#ng el ectrostatic force on the heating
sur Thechebtondaetive Mdatbesr 14t Gyprokiraatelgi¢hé came plane

generating plasma proximal to the heating surface 20
shapd andTsige tasi those of the heasing sunfaesidlaof 4he savamiq baga 11.

Tb.i:?ﬁé\tri n. a g{}ﬁ‘{ﬁ%& Bfar %Sal.lgom%.lft%rﬁéhe%géggﬁhﬂeqatm
(thégﬂx\hq Urdifftmify)Gs i‘iﬁgﬁ‘g}'éﬁ 532 3Be hbatinigRirfdcdeM1a®d Havdvae, the

eram c contain umna as a Main conponent and
planeshdyse and sizef the Heat canshuetive member 4 age npblintited tothe

oxi de as a nmi.n conponent. In t Siﬂs casg, .t he heat
abogendday imatenahnan h%yelaf@dc%gb% ab pondtigtive member 14, as
ol . e hi | <
ond B4 B B e o Ets RER plaBE SRS bl b
the itlﬁéhﬂgl un#BFmithdolie Bhpved Hinl Redigposediinstwedn thetheating

al so be conposed of ceram c containing alum num

surfaice (1ild @ndsthe resistancerhrating body 12 ingitle thecerazuic base 11.
C et BygHis Mt i BouBobed 6T, REb Mabdria
i . thk.s.: ’ o
bl 1 HRHSRIRERRARE BAEKE e I (BibigRICPY (Pciiea), W

(tuﬁ%t@ﬁ)i, adnd) Mo(golybdéngh)r ot ithe nairbiden faclusive yoft platinum)
alum numnitride, such as alum num and ﬂ,urri nT
thexgof oySuch resistance heating body 12 may be forme

nap ar?xar shape
by applying raw material paste containing the foi'egoing metallic material, or
may be a coil resistance heating body.

When considering the preferable size and shape of the heat
conductive member 14, it is preferable that the ceramic base 11 is divided
into two portions including an upper portion on which a substrate (wafer) is
set, and a lower portion which faces the temperature adjusting member.
Further, it is preferable that the heat conductive member 14 is disposed
between the upper portion and the lower portion so that the ceramic base 11
has a three-layer structure. The heating apparatus of the present
embodiment shown in Fig. 1 has this preferable three‘layer structure. The
heating apparatus according to the present invention, however, is not limited
to the three-layer structure. The heat conductive member 14 may be

embedded in the ceramic base 11, for example.



10

15

20

25

30

5 The heat conductive nenber 14 has approxi mately the
sane plane shape and size as those of the heating
surface |la of the ceranmic base 11. This gives an ?
advantage in that the uniformty of the heating
tenperature (thermal uniformty) is inproved on the
heating surface 1lla. However, the plane shape and

size of the heat conductive nmenber 14 are not limted

t 0 Ah@rid@uddens beMfoynisd! Y hahasner tisatstifes appers pbition and
heat conductive nenber 14, as |ong as the heat

lowmui-ﬁm of¢hawabamici basgeatl ézvnd%mtg ortigns iin dhe ygrtical

o P el S S A o
oancill]= %nﬂ}tgﬁﬂ%grpthéﬁbgﬁvédhe C?ha‘ﬂhé ﬂﬂ%& -ldyers
ne reS| bt 14 2t

ody 12 Is conposed

strugRire| theehew@t ednidaktivé Endmbem forthed by the lthelgnpkmm;»ressmn
such as No (njobium, pl ati nun),

bond\m k%, dbe Wpper and lagor 2EHORS ok R Pe bRS 11 can

%@%Ea%%%e%%% Rl bR apeﬁﬂggg;%g{ﬂ:f%ﬁ% 43 joint

surfdBé.cr Adh fRAalte tEPRbat Bontuctive hentae lachaehaldxcellent heat
material, or may be a coil resistance heating body.

condictitle nffecinwithout rapyt Advensefeffegblon the entinel strengsh oif the
t he .heat, . copductive nmenber 14, it is preferable that

ceramic base ddiathase 11 is divided into two portions

i nc%ﬂﬂ&ea&ﬁpﬁﬁ rbagg r1t1| 8" HiP8eW intd tRe HpPes ?aﬂﬁon and the

|'ower portion which Taces

lowé1e porticis,) e diffireate of thermal expansioh ebefﬁmenbs between the
preferable that t he heat conductive

upper gpdimemeontmmf fthe perapishiasp di d¢ Bfﬁfgbwjﬂy 02X dQior less.

Thelfifteretite Betwaen thertndl P afnsiol REmientadt shore it 0. 2% Y0
cau%?)ee_ 50 'the icBrdihit R&sé“f?.i Whigh Rh&y egiire a work for

structure. heati ng appar at us
ﬂatwﬂﬁgdhmgrdrpagé]e present i nvention, however, is not

limted to the, thr ayer struct e. The, .heat

condBetWRRETRATSION fﬁmyemﬂw aefgrably, hgs a volume
reelsﬁvﬁg] of ?%Blﬂd 1“%01%%&' &r 10159 tm or more in the use
temperature. The volume resistivity of 1X 108 to 1X 1032Q ¢m is preferable

for generating the electrostatic force using Johnson-Rahbeck force on the
heating surface 1lla. The volume resistivity of 1X 10!3Q cm or more
provides a high insulation and thereby preferable for generating the
electrostatic force using Coulomb force. The volume resistivity ranging
from more than 1X1012Q cm to less than 1X1015Q tm cannot generate the
electrostatic force satisfactorily and reduces a wafer removal response after
adsorbing and retaining a wafer. The volume resistivity less than 1X
1083 ¢m increases a leak current and has an adverse effect on the wafer,
which. may result in a reduction in the yield.

The lower portion of the ceramic base preferably has a volume

resistivity of 1X 108Q ¢m or more in the use temperature. The volume
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A structure can be forned in a manner that the upper
portion and |ower portion of the ceram c base 11
divided into two portions in the vertical direction
are joined by thermal conpression bonding (TCB) with
the heat conductive nenber 14 interposed

t herebetween. In the three-layers 5 structure, the
heat conductive nenber is forned by the thernal

resiSiRviRy ©F Js8 hal ANJ1080 i usby a ledle cuneet inthe lowerportion,
portions of the cerami c base 11 can be fixedly
whiéh staynessul toincar insadatien failureut i ncl udi ng an air gap

t j,0i nt f [f, | .h . .
cor e oAt ABRAT ALY of e, PeRreh rtapHER ia prpTidsd
[ i [ . . t . 1 -
w8 gt Al G i
the deyatitigc shefaee 1114 of dihei cevdniint bagehd1updecontinglypithenbeat

th I ti diff f th i
conduidive BieoRber bt he (el 44 BcRiEln IreuRBeY Slactiigs - Ofore
t. ' - . )
eved i1 GO0 abbebid SRR 0% Srkolic Yheh, B 408es
heafthgMapPatdtad 8mbedditl Ga diskahaped ahigh Pleguexcyt lioctrode

cefram ¢ base 11, which may require a work for

capdblat of ipplyingeanhighe feequehey upesimpbtoi the dieating surface,
S s ety oSGt MEun T e
; o9
and,ff JfS Phe LEAREETUER.. Sl N WodBaicy dbkinid6te kederally
com?b@@c_l bPatcebdactios atermbents viliets arhighHreqiereyralectric naveer
eating surface 1lla, The _vo]une resistivit

f X
can g1 supbliecsr Aepedinglsndde heattes spRSEASi U of e present
t b f bl . ' t | i CLs
one BBl P SR b R CBRGRlek) 4. e 6L 60 08 3hbChieh
fre ugg.g% BfbctiddRWhHEK ¢hé Rast donfubfivd Ghésibbp 1445 oinpased ofthe

-cm cannot generate the 25 electrostatic force
condaétivd awndser suchnals nanetadlic matafrial. r bnthe heatingapparatus

10 e 5t 1 5 e ot e
14 ST e BS nigh Hbifilenty HERESAON TG RRE LR hole 1lc is
formed on the back surface 11b of the ceramic base 11 so as to reach the heat
conductive member 14, and to enable a high frequency electrode terminal 15
to be inserted and be connected to the heat comductive member 14. In
addition, in the temperature adjusting member 21, a terminal hole 21b is
formed on the extended line of the hole 1lc. A tuber-shaped insulation
member 22B is provided in contact with the inner wall of the terminal hole
21b, and to insulate the high frequency electrode terminal 15 inserted on the

inner circwmferential side of the insulation member 22B, from the

o

temperature adjusting member 21 composed of a metallic material. The
high frequency electrode terminal 15 is connected to the heat conductive
member 14, through the terminal hole 21b of the temperature adjusting

member 21 and the hole 1lc of the ceramic base 11. The heat conductive
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which may result in a reduction in the yield. The

| ower portion of the ceram c base preferably has a
volunme 30 resistivity of 1 X 108Q cmor nore in the
use tenperature. The volune 9 resistivity of |ess

than 1 X 1089 -cm causes a leak current in the | ower
portion, which may result in an insulation failure.

The heating apparatus 10 of the present enbodinment is

membew lddsbcomies usable aeihe highl frequeacyrekintrode/bylsepplying a

i bk o kil e
clecEE BT O %e bR, O oRng Spaliill 10 SR Dnecd

to Bavd 0 deparaty digk ﬁé@ lemm aNobe abiat 0if the heat
apparatus enbedding a_di sk- shdgqed hi gh frequency

conduetive semberzisaomposed of gpmetaldicanntayiali the heat gonductive
| to the heat abl e t

TS RN Y R T TN

;P%%ﬁ@'th Séibn OF thd' BedS & tﬁ'ﬁrxﬁéﬁﬁer, Si%' Gd) ?ﬁlggﬁ!ecessary

requency electrode is generall conposed

to protutt f iside sanfes of chehhedt eoﬁdtg:hvbrmnﬂ)mybgelms' of an
power . can be_ sup EII i ed. Accordl ngly i.n the heag
antrammmymr@rl t HRRAY GaBductive dneraher can' be

profs Bt Bl oxfERAE M@mﬁﬁ% & ot liifnrtble rmte ppd

anti-6ore6HIPe $&In Of A %Pémﬁﬁmﬁﬁ'offoﬂﬁﬁi@% 2hi‘todfosive material
netallic materia In the heatlr;ﬁmapparatus 10 of the

includes; cfor exabxple,nihet usshofia sprageqd dde ¢foalumina ceramic,
condugcti ve nenber al so serves e
S AR AVER HRIREH ST A cAERBG ATH o die) & Beatphripkgble
mé)%atrdgeofﬁgm%h%gﬁlc%lt E the ceram c base 11 so as

con uctlve menber 14, and to

enalthe hedfigl hpparatis Y1 ofcthe dsresentiemwbodimentonty be

i nserted and be connected to the heat conductive

provided avith/an lelectrosbatic shuck rtotw&aineﬁrp@a&meé o e theaging
surf3t ofifoof the SFRAIE hore 11 & AigE ora% rifdwetitic force
Conip¥i4ind! the electrostatic chuck allows the heating apparatus to adsorb
and retain a wafer during heating of the wafer. For this reason, the beating
apparatus 10 of the present embodiment is provided with an electrostatic
electrode 16 embedded in a position proximal to the heating surface 1la in
the ceramic base 11. A hole 11d is formed on the back surface 11b of the
ceramic base 11 so as to reach the electrostatic electrode 16, thereby enabling
an electrostatic electrode terminal 17 to be inserted and be connected to the
electrostatic electrode 16. In addition, in the temperature adjusting
member 21, a terminal hole 21c is formed on the extended line of the hole 11d.
A tubular-shaped insulation member 22C is provided in contact with the
inner wall of the terminal hole 21c. The insulation member 22C is provided
to insulate the electrostatic electrode terminal 17, which is inserted on the
inper circumferential side of the insulation member 22C, from the

11
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menber 22B is provided in contact with the inner wall
of the termnal hole 25 21b, and to insulate the high
frequency el ectrode termnal 15 inserted on the inner
circunferential side of the insulation nenber 22B,
fromthe tenperature adjusting nenber 21 conposed of
a netallic material. The high frequency el ectrode
termnal 15 is connected to the heat conductive

tem?@fﬁ%‘ﬁi'e adjus ng‘HﬁﬁlﬁeBQﬂ WhEEHR oied bf aGhetdilic material.

enper at ure adj usting O nember 21 and the hole lic of
Herehen deswlationtmateridl. suEheasrm aesmcad!memement onay he@applied

b bl t.he high f | ect
o Sl o DR ST A B 10
W [
o1el il |4 Ehgh0Sul EhabiSh A SRR o poning
stre‘i%?ﬁ andt theedidlectic haugkdowe porenigth hWiter aempd:hge)as apphed
el’'ectrode. Note that if the heat condu e rF
from soutsidsodedthsf electzastatic @lﬁ!’@dq éﬂs Ei’e&i;‘* elctrostatic
elec(é%ﬁgum T a g’ﬁ%r o 6 %fege %%8%}1@.@%%&&&4@6 and
the ‘B%%E 99 R 11R6isRAArisaD! Q&B&édﬁ’e gedibREtri¢ laye®. OThis, the

ecessary to protect a side surface. . of the heat
electﬂﬁdaxsié foree mégdmawﬁ oretieshedtingsurfacs 11 'Thae electrostatic

forrg‘;:tane'ggl ;lﬂléngtr?@d);%%pﬁP@\FP € h%gt c nd |vebir%ggzﬁsfmgmn
betgg%fbltﬁg Lrlﬁé %’]sg,a'&g ?&tfofen Y6 44 'th& Yelabitl g’ SRS ‘ila'%f the

Frmng an anti corroslve mat er 1 al

oeré.:ﬁfd l’iﬁja@sll = QompesE® bf alvidhihay agowerfulalectycutatic forcadbyause

al um na ceramcC, yttrlumalumnumgarnet yttl‘l
of (Bmﬂambcfoacej cambel gonsrated, sincesaluminaphas apprRpridfgeslgrtric

et o Sttty Bl W A
amﬁ&&ft £OGbAbLE L% Batifik 2k face"anar asCfn Ghet Base of the

I hg sur ace e ceram c base 11 by using

ele&?&tﬁtxefdzﬁ@byaldhﬁséﬂ&tﬁhbecmmm sing the electrostatic
chuck allows the heating appar at to adgsorb

ot She elavkpatatie flortaote A6 plombly contaer tiRgen: ashide
(Wé anﬁnkah& I;:aeo%'tel oPalumina. When the electrostatic electrode 16

contains tungsten carbide as a main component, an extremely small amount
of the component of the electrostatic elecirode 16 is diffused in alumina. As

'a result, the volume resistivity of alumina proximal to the electrostatic

electrode 16 can be increased. This increase leads to an improvement in the
insulation property when a high voltage is applied, and to an improvement
in the removal property of the adsorbed substrate in association with high
resistance of the dielectric layer  Additionally, when the electrostatic
electrode 16 contains 10% or more of alumina, the contact property of the
electrostatic electrode 16 is improved. The upper limit of the amount of
alumina contained in the electrostatic electrode 16 is preferably about 50%
by weight or less from the point of view of reducing the electric resistance of

the electrostatic electrode 16.
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 portigps iveigh omamm ctivg mﬁe inferpe

20 apparatus 10 of the present enbodi nent is provided
with an electrostatic electrode 16 enbedded in a
position proximl to the heating surface 1la in the
ceram ¢ base 11. A hole 11d is forned on the back
surface |lib of the ceram c base 11 so as to reach the
el ectrostatic electrode 16, thereby enabling an
el ectrostatic electrode termnal 17 to be inserted and
be gpRNACiteskth floefi? tetRRcC G 6dr B8 pHntedghefter fosm dfta planar
addition, 1nt enperature adjustin menber 21, a
shapesoichals & aexh? hccumb [famdracsparal ipradtarnt gbrnm of iarprint paste

the hole | 1d. _ A tubul ar;:sha i nsul,ati on er .22
which cpniaie ecpqwﬂeadmxale%e m nref’%gewéra% pt G alffnifa dnd
term 0
tunﬁetg{h g%&’“ﬂ? ofarns (Leq‘ ectr os t | chglzletgto F gh?e present

embdditiens! sHotwn Vit Q*lgl Sl lmsﬂte}ﬁmﬂet be @3Gbipolaer type of the
circunferential side of the |nsul ati on_nenber

2C,
eledtrashahh electtodecifer Haweyendfhs e a@r%ﬁ%@re ezﬁirmi%h 16 Hisj not

{25 3o Siofas bipe, cind BB it AchRpofllk a0 0l o

i hﬁﬁlr ance between the |nsul ati on nenber and each
mdt&iﬁ es 2la to 21c, in order to elinmnate the

cl eéwmm:ethm&mmmcbms il bgist ﬂm&exh dnbay tﬁesnppe:gtamdahwer-

t he dlelectrlc bre own str Vhen a | t
sed thexafitaygen to

ro tr t I
gy UBog b SR B e gstlgeﬂ&zﬁgfgﬁﬁgs%@sau
elec%k’@staﬁétemﬂks Y flélfxf%eférables m@d ghé zdectiesthtic wlectrode 16 is
ielectric layer t he eIectrostatlcforcels

inclndledr it ¢hle qippiek pdrtiani os@tlsm cexayeic base 11Tard the resistance

heaHinE bAOT 12 I udsh iR the Jopiee Pation of FRE Spifit base 11
Sm}.? faé Fﬁ%ﬁ&% élsct‘i‘-b 16 adembBdastid Q‘i‘mBﬁﬂﬁi ﬁsa,%xwhj 6 the

ceram C se 1171's conposéd of mna, a

hea?esltfhce 184 of €hé abraamicdizse 1y the eeleaﬁ'ost‘atlb eheztrodect$ is
can be generated, si nce al um na has ap(s i1 h
prowided;ini the upm:qu:mowo the eramis bmm @thgy hand, the

R

bas'ehﬁ gince the heat conductive member 14 is provided in order to diffuse

,and transfer the heat directed from the resistance heating body 12 to the

heating surface 11a of the ceramic base 11, in the planar direction of the heat
conductive member 14.

An exemplar method of manufacturing the heating apparatus 10 of
the present embodiment includes a process of separately manufacturing the
upper and lower portions of the ceramic base 11 divided in the vertical
direction thereof. Thereafter, the upper and lower portions are joined by
the thermal compression bonding with the heat conductive member 14
interposed therebetween.

The thermal compression bonding can be carried out by using

aluminum as the heat conductive member 14, for example, stacking the
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~electrostatic force by Johnson- Rahbeck force. The

el ectrostatic electrode 16 preferably contains
tungsten carbide (W) and 10% or nore of al um na.
When the electrostatic electrode 16 contains tungsten
carbide as a main conponent, an extrenely small anount
20 of the conponent of the electrostatic electrode 16
is diffused in alumna. As a result, the volune

previeaklyt inaintifactfiredl upper apddowen| partionk efdhecterastiabase 11
el ectrode 16 can be increased., This | ncreas‘iﬁgglgei,s to

with the ralusisnen heat conductives memben 14 igperpoge ehyvetR.

Thef e lpe3Bb Sanieb 133 Rl ATBBh il b 14
are H2886d 8t laOprofietdintingll tampeesirrbankile Going sodlppésaed ihcthe

_layer. Additionally, when the electrostatic el ectrode
thickBesondixeetson.0% bn  particwdar,alitinismarecommendrdicto set the

produtaPBiANE SAmBCtRIEE O (4 emBPTatHES SeC i T87C lover,than the

; hiigd EGi,0 ' 16,1 i
melfil; ool Bl it Shbbfe e o8y B nging from
10kgicm® exvinire 00100 Rg/cidtenrcless, and the sitAiocsphereofo vaEuurhenf

el ectrostatic electrode 16. 12 The el ectrostatic
1kPg ort lesge 1Bhisameshod, aliows for ananifgrmy jungtion Afga low

shape _such.as a pesh b d .a. spi t
B SH , TBE oREH Son enl BARR il e
aluMin@mP’ €HabEHEAIRE tREHAE cOMdwRtivE MambRe 14 idnistideformed,
carbi de,” for “exanple. The heati n‘g apparatus 10 of the

the peeamid base rib cabsohirtelys motwdefornfed) at1this tempexratyyee agid a
a pipolar, type,of the _elecf{rostajic, el.ectr 16. .-
cerspigise of oL ETecizs: HAeneioest b chiined. 1fhe aliminun

can Ho Rre iy Sk, dof B39 gfRe Font's chelB ot

melied idarihigy tiaendlnédnpResisbPbondiagd Acvadingly, tiy alwhinum
with the beat conductive nmenber 14 interpgsed

can thedoizied:wishout interferingavith through boles proxided én the geramic
bas‘\3/\_/nen t he beating apparatus includes an

Furthermore, in manufacturing the ceramic base 11, the upper and
lower portions of the ceramic base 11 used in the thermal compression
bonding can be manufactured separately. This allows the upper and lower
portions of the ceramic base 11 to be manufactured in different types of
ceramic. For example, the upper portion can be manufactured by using a
ceramic containing yttria as a main component, and the lower portion can be
manufactured by using a ceramic containing alumina as a main component.

As shown in Fig. 1, the heating apparatus 10 of the present
embodiment is provided with an air gap 81 provided between the ceramic
base 11 in which the foregoing heat conductive member 14 is disposed, and
the temperature adjusting member 21. A spacer 32 is axranged in the air gap
to ensure the air gaps. This spacer 32 can be formed by, for example,

stamping out from a heat-resistant resin sheet. However, it is not essential
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el ectrostatic chuck, it is preferable that the

el ectrostatic electrode 16 is included in the upper

portion of the ceram c base 11 and the resistance

heating body 12 is included in the l'ower portion of

the ceram c base 11. 15 Since the electrostatic

el ectrode 16 is enbedded in a position proximal to the

heati ng surface 1la of the ceram c base 11, the

r | ct ' F gy 81Ncdr othuivdse be

to pgé?@%oﬁf%?ﬁ%%ge%%r al?n&ge:t{)%igg.lé&wtﬁ %%er hand, the
fornied by formlingt vegiomedving largesurfaveirdughness dreprorusions, on

portion of the ceramc ase 11, .since the, heat
at 1atomoruf e hael enriage of thi axredEiy HeS the shifacaef the

20 and transfer th ' St ance

o e SR P b e e
cergphgifidsuction hdle 259s Bhramed inihecihiclaiess ditebtioh¢hereof,
conductive nenber 14. An exenpl ar nethod of

go thatiaf gext can bg intredhend tntherpiragan 83 fromgrutsidedny manper
nbodi nent i ncl,ud f. el .
thafyafh PrROFUFY FRA theccontsolinsh oFie, as iBRBRUEHFR hgle 2518 pesae
intepRUOILE oA hebiotidttie Phe tOmlpdfatii ' diduting itGhben 21, and
comninieatddy with e¢he heiirngap G1nprAs so-pingd 88deerying tais ahesaling

heat conductive nemher 14. qu?t rposed t herebet ween
memher tincfixed atoths endi partiom néleca#' gaPrc i Mrevenf, the,gas

B s S GG PREUE S R R e
i ' ' 11 W
by B, et Conduct | ve member 14 i neerposed

t heepas introduction mpperatuscist cannectsd to she gasnintroduction
11 and the heat conductiv. er 14 re.heated at a .
holes 25 o e, WHRG S 06 i SRAEISFL (b6 H3E A AIFORURGPE apBarane Wil
hi gkness. .di o) i Imypekdnd ;
be é%gsi%ﬁéh déoé%% oﬁlst'gé&‘ﬁfé’h %k?% ett 'gs?%bn(g ta epr%"gg%%ﬂt ﬁ?goﬁ?%nt
sholw®TPe PV idulés h5gat Gipply Bonrdendl, wmidt corglyets rthe ofas

al um num the conpressing pressure to rani;i rig from
. In

accommodated in the gas supply source to the air gap 3 the example

shown in Fig. 2, the gas supply source 41 includes a first gas supply source
41A, a second gas supply source 41B and a third gas supply source 41C
which accommodate different types of gases. A switching valve 42 is
attached to each of the first gas supply source 41A, the second gas supply
source 41B and the third gas supply source 41C, so that the gas supplied
from the gas supply source 41 can be selected or mixed. A pressure control
valve 43 and a pressure sensor 44 are provided on the way of a tubular path
directed from the switching valve 42 to the gas infroduction hole 25.
Furthermore, a pressure controller 45 to which a signal from the pressure
sensor 44 is inputted and which outputs a pressure control signal to the
pressure control valve 48 is provided. The gas introduction apparatus 40
shown in Fig. 2 is merely an example, and as long as the system can

introduce a gas to the air gap 31 in a manner that its pressure can be
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10kg/ cn2 or nore to 100 kg/cn® or |less, and the

at nosphere to vacuumof |kPa or less. This nethod

allows for a uniformjunction at a | ow 10 tenperature,

and thus the nenbers can be joined without nelting the

al um num Consequently, the heat conductive nenber 14

is not defornmed, the ceram c base is absolutely not

deforned at this tenperature, and a ceram c base of a
confibll8d the'syBtei is hoPlifiityd ®thid codfighaiation. The al uni num

can be previously stanped out in an arbitrary shape,

f r ofhe heasing apparatyus ofithesprasent emhodimgnt thasnthe tightly

seal) R Enpt b boTRRE: 1561 FPRREnba digRuilorhe. BPoRALEe

adjxﬁiﬁ? fhe%%&f%f. as Fﬂﬁmcﬁgh%é)ﬂdl}aﬁw 4638 dohnBeted to

e ceram c base 11,” the upper an ower portions of
the tdie gmy BT ¢hivagh tHe Waadintwodinetidnh dobe|286¢ orfPhe gaisocan be
20 bondi ng can be manufactured separately.. This all ows

intrgducaﬂoﬁfm ﬂrmga%_ﬁrépp{yo:qur%élaf Agaddp dUCcHR APPATAE
30 55 R ShAE B bl S oA’ TS At G g

intr8d0e iR e 89 b By EhtYdlldd By 8he dré&hude control valve
conmponent, and the |ower portion can be manufactured

n
48, the pedssyrasenson dit@andothe-pressnredontraller45. a mi n
conpopent ., 25 sho in Fig. 1, the heati.n .
o ool et e .48 gas Yk aa Hees Farify dependine on
! . . C v ¢ ¢ .
the YabPldl Peketid) Mbr SMAREINP NERE: | Pioesfic’ TnEredséd he

thefihabesisthctiodty. Abeordbngle thiesimonnt ofheattransforredfrom/the

spacer 32 is arranged in the air gap to ensure the
ceramic bagesll fnitke temperatyre adingting wmemhengl capbe controlled

.exanpl e, 30 st Eng.out feqm,a heai-resi 148S)
by i8hRahcltig 3,808 itd thoadr Hop S1esHpra the bentie Whke 1R MY the
PR 'u%ﬁi SacHibere21 ! ' & pPesuf& oftEe gas.
ten:@g fo?%eagj y%orrri ngﬁ?}a’g%?]%geiﬂ%é&rg?surfgce gas
Consoyaértly sther hpatinguspraratuol0 af theaptesent epibadimenhoian

surface of the ce{,ahrric ase 11 an t&e surface of the,
control the temperature of the water over a wider femperature range, while

maintaining an excellent thermal uniformity

The effect achieved by introducing the gas and controlling its
pressure in the above-described manner can be lead to an achievement of a
higher level of the thermal uniformity compared to the conventional heating
apparatus. More specifically, in a conventional heating apparatus in which
the ceramic base 11 and the temperature adjusting member 21 are
adhesively fixed to each other with an adhesive, the amount of the heat
transferred from the ceramic base 11 to the temperature adjusting member
21 differs significantly between when a wafer is heated at a relatively low
temperature and when a wafer is heated at a high temperature, since the
thermal conductivity of an adhesive is inherent to the adhesive. As a result,
the electric power supplied to the resistance heating body embedded in the

ceramic base 11 needs to be increased when heating a wafer at a high
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tenperature adjusting nenber 21 which faces the

ceram c base 11. 5 A gas introduction hole 25 is

formed in the thickness direction thereof; so that a
gas can be introduced to the air gap 31 from outside

in a mnner that its pressure can be controlled. The
gas introduction hole 25 is a gas introduction path
penetrating the tenperature adjusting nenber 21, and

tenfpuHiieC 2l Flfe Maidert tie aldctgoppdider Anpplied nip $he smsidtance

as a sealing 10 nenber is fixed at the end portion of

heating dody g}mvozlmse?op the anore the ghermph uniformity de deterigrated.
1 i The ai 31 j s fi .

o0 b g A e L

teu@l%gaﬁg%?d'fha X;56:111&;E«Tugtaém'b&9&1ifnS)éi:&tC:h!a.!i8s i PbRie - toBappeédtdsuch

an exXanple of the gas introduction apparatus
deteiibkatichb i ¢hel ¢hermakduniférmity by embedding the beat sonducfive
of the present enbo,di{;nsnt sho in Fig.,2 includes a .
memher slpphy the eararue, bagey IdondHowWeveheWhae a difference in

acco ated | i
tenppE R Eoh hehed Haifht 16w thpehiurs Gl ey the
wafe? ui @Ehith tefifevaifre ds large] Hgtheshippioyesent iereqilifed i the

second gas sup&g source 41B and a_third gas supply

thesmal veifotGityovhen brating sherwuderatia high terapexature.of
. i t chi | ve, 42, ] tt ached h of
Chetn: this” gagacty bn  fag cheting nePpasatusc1fq of 2k, (hrepomt

4 ] Y
et S @it cbioh arAtaAUAR) Yok CUNGEL thEgasProssure
in theribgap Sl detwdemtheberathic hape 35 anddhe demperaturaladiusting

and a pressure sensor 44 are provided on the way of, a
mernben 24r Thia makes i pessikla tp PSH&PE@%&M EFRSFYTS 4 vRe B eap

to fhe,gas_introdycti . .
o1 b skl BetsBbb WAL B heneB AR fomlarature o
lowef GhaH' the pRiasafe whepSthdRiferts edtethnt . ot Reinpepature,

pressure control signal to the Eressure control val ve

Whé1d d gappoessies is Kivg thathenmad wasivityp pfithe ges ipreduced.
shown in Fig. 2 is re an ex I and, as | ong .as
Conseaugptivcthecimount phii% biet tranglared fofh ths peqpipicaise 1
to the'BBRGerdfidh A4iHsBRESHETEhEP D16 also reduced. Thus, it is
possible to heat a wafer at a high temperature without increasing the

amount of the electric power supplied to the resistance heating body
embedded in the ceramic base 11. As a result, an excellent thermal

uniformity can be maintained while avoiding the deterioration.

In the present embodiment, the effect of the thermal uniformity
achieved by enabling the control of the pressure in the air gap 31 between
ceramic base 11 and the temperature adjusting member 21 is greater
compared to the heating apparatus simply provided with the heat conductive
member 14. That is to say, an excellent thermal uniformity beyond
expectation can be achieved by a synergistic effect of enabling the control of
the ﬁressure in the air gap 31, and the effect of including the heat conductive

member 14.
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i5 controlled, the systemis not limted to this
configuration. The heating apparatus of the present
enbodi mrent has the tightly sealed air gap 81 between
the ceram c base 11 and the tenperature adjusting
menber 21. The gas introduction apparatus 40 is
connected to 5 the air gap 31 through the gas
i ntroduction hole 25. The gas can be introduced from
{ Ne it pHABRY R iffert] tRE ghDPrésdtre 1 HKIHEILRN31 can be
appar at I'n a manner that 1ts pressure can be
conbrolhéd by € préseurs esntroHend5t dmmngated ton the guressire occantzrol
air :E) 31 can be controll(ég&ﬁ the sure contral
valvgA3,and ke prassurs sanser d4se cantrghot eﬂa&rlt;gﬁw@ in the

L e i M B
excemre%% Fo &n iN@aSTRD %@{phbﬁﬁbhy , Ilhhdditiondtoctifedontidlufehs ¢as
the thermal conductivity. Accordingly, the am)unt of

predsure in the ajregape 1 shownt Methecm:eamtembgémqnm she ganount of

the i‘ﬁ? er at lg*_ge‘g% th ebtﬂﬁfa]]da% e cont r ﬁl I e%djust\,/mg
BRI A G i

or bFulRegin tlhe/ texhperdiand of the poaling nmdimn(ﬂowhg threnghtthe

enbodi ment can _ control the tenperat ur vvafer

fuid flew holai 2ke of theptampenasure AdRISLIREG mem QW eNpTait 18

astniici by \Bh s of b afy £F %&ﬁﬁhg%“ﬂ%@fs%ﬁ%

and' £ sybRxF6Y eheRsiD! ﬁeddma réqQirdie al HafernOlage in scale.

achi evenent of a higher IeveI of the thernal
Also,nitf is rdifficuto p achechgeo thin eteraperaturieonfiitheecodling medium,

pariiGRar i o hamamncedl e o ‘ifé‘a's il 3 o 446 perigd since
the GG EREAh {up iRl { HaliE 1alvine opr %ﬂgr‘ﬁgﬁﬁiﬁéﬁ‘ﬂ@

largéfahaga gasnshds rsﬁxmmaﬂe%m?aﬁa& plidality éfeoling
tenperature adjusting menber 21 differs signifi cant |y
medie teach rhaning diffevent tempenatares and connerting te| the| fyd flow
hole 21a of the temperature adjusting member 21. A large-scale system is
required if the plurality of cooling media are to be used by switching the

cooling media each having different temperatures depending on the heating

temperature of a wafer. On the contrary, according to the heating
apparatus 10 of the present embodiment, by controlling the gas pressure in
the air gap 31, the amount of the heat transferred from the ceramic base 11
to the temperature adjusting member 21 can be changed in an extremely
ghort time period. Thus, the throughput can be improved. In this heating
apparatus 10 of the present embodiment, since only the addition of the
simple gas introduction apparatus 40 is required, additional cost required for
the equipment is small.

In the heating apparatus 10 of the present embodiment, the distance
in the thickness direction of the air gap between the ceramic base 11 and the
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tenperature and when a wafer is heated at a high
tenperature, since the thermal conductivity of an
adhesive is inherent to the adhesive. As a result,

the electric power supplied to the resistance heating
body enbedded in the 30 ceram c base 11 needs to be

i ncreased when heating a wafer at a high 16
tenperature. The larger the electric power supplied to

temP@f‘at’iﬁé b kiR mefter ¥ BabYt paetiedRely Likttedr dHedistance

hermal uniformty is deteriorated. Hence, the

may besetetio amappropriage valueowithinianfiedustrisndlveaprlicahledistance
at the high .tenperature. The present, enpodi nent nakes

rangs. coBEIEIG ths ReRGHE EmBsTARY ey Bbs Ghe Pressae and

theﬁ.iﬁkﬁr mal uniformty by enbeddi ng the heat conductive
menber 14 in the ceram c base 11. However, when a

di f Sahilase, the gdsopmeeswntelis mot dimited td aasertain valad, emdamay
a low tenperature and heating the wafer at a lgi gh
be sednfocantappropuatevalue withinean iindustnaliy,applicahlg pressure

rongh, SHOCUAHEEA AL Rastine (emiialotty A eadbrb ol atadbe
of tRPRA | 48d ¢he likg, Present  enbodi nent, the gas

I ntroddctTon apparatus 40 can control the gas gﬂessure
i n A pas mitrodyrpd 14 the nivegap 8hmaydethechdlhivn gas, tomexample.

R TG Aot AT i
1 . 0 o

o o, BB, SPAET il P B4, Bl

condh@ivity depéisdingadit €hélchanke th tepaires ur HoweVbg nthe e of

pressure 1s low, the thernmal conductivity of the gas
the igas te bie tised is g8snt of the heat

Ithe
t f d.f th LC. b 1 t .h
t omija the HeBLiRE ARPATAE LG Fhs presen ezadinbnt, ther e, of
e ORI 8 £ 0f 9y NS SO e o
controllixig sheghs pdedsuré,her ieadditinren bemtrolingotiiy gas pressure.

enbedded in the ceram c base 11. As . a resylt, an
Thecthesmald gondwesivity of ém gas yaries dependinggn thgitype of the gas.
Accgl\'/&gimn g ggm%eéﬁécitoarsa{ﬂa%nof controlling the gas pressure can be
achieved by changing the type of the gas to be introduced to the air gap 31 by
means of the switching valve 42 of the gas introduction apparatus 40. A

usable gas includes helium gas, argon gas and nitrogen gas, for example.

[Example]
1. Evaluation of the heat conductive member 14

Firstly, the thermal uniformity was evaluated using various types of
the heat conductive member 14.

A ceramic sintered body serving as the upper portion of the ceramic
base 11, a ceramic sintered body serving as the lower portion of the ceramic
base 11, and the heat conductive member 14 were prepared.

A ceramic sintered body serving as the upper portion of the ceramic
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In the present enbodi nent, the effect of the thernal
uniformty achieved by enabling the control of the
pressure in the air gap 31 between 25 ceram c base 11
and the tenperature adjusting nenber 21 is greater
conpared to the heating apparatus sinply provided wth
the heat conductive nenber 14. That is to say, an -
excel lent thermal uniformty beyond expectation can
basBelRckithvad Bmbaddydesleetdbstatiel électrodé wasbidbtainedidén the
control of the pressure in the air gap 31, and the
follewing: magtneirn cAromnpct twas formedofrone: a; 5pw nyaferiakipewdey by

modly D gt BoERSR B bbb, ARSBPECTRHSTs ol e
the&gt!ﬂgr @Jn%lzflect@a& SRHteRdEHy el ¢ ﬂ!xbﬁzﬁgésesﬁ:%ﬂihgmem\!eA

n pressure sensor 44. Suc ontrol of the gas
cergmis sinterddnbodye semiing gmptheloswen portionsif thecesmaimdid base 11
.and is hjghly responsive. Therefore, it |s b exc ent
with@n embe xesiskanonpeatang boly s alighitatied g the dollowing

o | 4 g AR T o AR PR e of

prekd dMGIARY af the GPrelbRrifhédiprediine dsing & bivld, and then the

tenperature adjusting nmenmber 21 can al so be .
compmet wais| sintewgd byawgiof@ hatorasseinteringmeathedai r gap 31

h ' the t t fo,.th [ di
o s RIS LE LIRSl S alihhe 726! LU by

J

sanglﬁ)flﬁﬁ%gt HeChéMll dbRidulely ber 14 B‘&W@ﬁﬁ rtheideri\ﬁics Eintered

't to change the distance of the air gap

bodgrerimghenthegppér portivreand the deramiestintered bodyaegving as

t he di stance requires a system| arg;e in scale. Al %o ]
thej lowiez powtipnc uThe iaembary were dheated, it the presetermined time

cool | medi,u .pagt,jicul ar t a ¢
periig e} Hfe nieirmaiBal dhfbeTetnte) PR hetly fRbrisaf ot the
preamkﬂ‘:ﬂeg;ﬁeamfesw ehefrathivkieds! dirbétiohlavThEs,S HeS ickr@mic

heat dramatically larger than a gas. It is si [nlarli/
basdi 1fif showtnt in Fighrlehmwhich tHe mppert portioncfdhe egraminbase 11, a
each having, differe t enper at ur es..a connectj.ng to
thePal-PPRP ORI, ORGP 1a7er COMACHEN _Pi et oRIRgTiVE peTber
14,%%53 et ﬂo@ﬁgﬁ'&céﬁee covathitbdsd 11 were laminated in the
three-layer structure, was obtained. In this regard, the predetermined

pressure, the predetermined temperature and the predetermined time

period were defined in the following combination, depending on the material

" of the heat conductive member 14.

When the heat conductive member 14 was composed of aluminum,
the pressure, the temperature and the time period were 70kgf/em?2, 540°C,
and 5hrs, respectively. When the heat conductive member 14 was composed
of indium, the pressure, the temperature and the time period were 10kgf/cm?,
130°C, and 5hrs, respectively. '

After carrying out the thermal compression bonding, the heating
surface of the ceramic base was surface-ground with a diamond grind stone.

The side surface of a burned substance was ground, and at the same time
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required if the plurality of cooling nedia are to be

used by switching the 20 cooling nedia each having

di fferent tenperatures depending on the heating

tenperature of a wafer. On the contrary; according to

the heating apparatus 10 of the present enbodi nent,

by controlling the gas pressure in the air gap 31,

the amount of the heat transferred fromthe ceramc
nec@@&a&ylphnchmé B8d nEARRIRY of £ 1i%hinal wite IRFHEL owtltocddmplete

changéd 1n an extrenely 25 short tinme period. Thus,
the&heatﬂabmghput can be inproved. In this heating
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ad;héuﬁg :@S&’r zf@&@be{@hfﬁ%%g%%m&ﬂ FeahB%f the g bolt 24

at1 ng app atus 10 of

viapthestifig-shaped ifixtaia 28" Thds stlenheaticy alppatetﬂstdf thienmesent
direction of the air gap between the ceram c base 11

embedimens shown ianbigr drasohtajinest i ng menber 21 is not
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hel i um gas, for exanple. 10 The heliumagas is

spestriosedgee as a gas used |n the heating apparatus 10 of
- (HBER a2 UM e PP OS dE A HR B L OL Al g ane
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s not limte um das. In the heatling

Ex@ﬁﬁlﬁsal ttﬁl&ﬁnddeﬂmmtﬁ&@manﬁp’lbadlamz the type of
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[Table 1]

15 the gas to be introduced to the air gap 31 may be
changed instead of controlling the gas pressure, or
in addition to controlling the gas pressure. The

thermal conductivity of the gas varies depending on
the type of the gas. Accordingly, the sane effect as
[ O IL;g %he ja$ N(%x¥u§e§in bg achijeved
e Do (e, tas, 19|, g roduged|to
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[Table 2]

body serving as the upper portion and the ceramc
sintered body serving as the |lower portion. The
menbers were heated for the predetermned tine period
at the predeterm ned tenperature, while being
conpressed at the 15 predeterm ned pressure in their

t hi ckness direction. Thus, the ceramc base 11 shown
in Fig. 1 in which the upper portion of the ceranc

bgsg 1T, 1 t ner el -Egnpress oh-| bpnpef [ayer gonposed
of} «t |nef gheajt nducL; : 1 14, | apd| t he| lower
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t Hgee- er istiructprel bt i hef. [ I h th|s regard,
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structure as that of the present enbodi nent was

manuf actured, with the .exception that it does not

i nclude the heat conductive nmenber. 10 The heating
surface of each heating apparatus thus obtained was
heated to 100C to exam ne the tenperature distribution
on the heating surface. The tenperature distribution

was neasured by using an infrared spectroscope.
Tabltesan besebrfrohoTables Iraxsli2tthat in Exemplesri tatlddn which

the %@ ﬁ{i}‘aa)ra&% {n“:c s ALY Featdondlbde %&Eﬁé‘?' e va.rfatmns

un| Sat | ng apparatus o
the c;nn D&ndﬁ’@@ﬁpﬁ“ﬁ@l werex e, thag,those Jdn

exaifl Tes1 'élna 23 % is therefor® uhderlitoddithat th mewaa @ fa}g@ﬂld‘bf
|

the ar%seag embagigegt hea a framptically ifgrovéd prmal umtorrhity.
Furthermore, when a high frequency electric power is supplied from

the terminal connected to the heat conductive member in the heating

apparatus of the present embodiment, a plasma atmosphere could be

generated proximal to the heating surface.

2. Evaluation of the air gap 31

Then, the thermal uniformity was evaluated with respect to the air
gaps 31 placed under various conditions.

The ceramic base 11 in which the heat conductive member 14 shown
in Fig. 1 was embedded was prepared. The ceramic base 11 is composed of
aluminum nitride, and the heat conductive member 14 is composed of
aluminum having a thickness of 1.5 mm. The ceramic base 11 thue has a
three-layer structure formed by the thermal compression bonding.

The obtained ceramic base 11 was fixedly fastened to the
temperature adjusting member 21 composed of a bulk aluminum by means
of the bolt 24. For the purpose of comparison, an example in which the
ceramic base 11 and the temperature adjusting member 21 were fixedly
jointed with an adhesive was prepared.

The distance of the air gap 31 between the ceramic base 11 and the
temperature adjusting member 21, and the pressure of the gas introduced to
the air gap 31 were changed in various ways to examine the thermal
uniformity of the heating surface 1la of the ceramic base 11. The results
are shown in Tables 3 and 4.

24



07PO00EASGO1 (INGSK-136-S0)_spplication

[Table 3]
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[Table 4]

gaps 31 placed under various conditions. The ceramc
base 11 in which the heat conductive nenber 14 shown

in Fi g—i—was—erheddad—wWas—prepaj-et—rTHre—eprarm-erbase
11 is [comgoggdw~ofl _aliuminym phitr{de,| apd the heat
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In Tables 3 and 4, Exanples 21, 22, 23 and 24 are an
exanple in which the distance of the air gap 31 is
0.13 Mmm 0.25 mm 0.5 mmand 0.7 nmm respectively. In
any of Exanples 21 to 24, the tenperature of the
heating surface Ila could be changed to 60C, 100C and

ésoa}_lr'hﬂﬂﬁai aa;d v, _Ei:almy;l)qlehzhﬂ']gi%?l%hm@& an]:eeanwxhampﬁé in
t t

ol At 18T oo 5 B 8 o 07

e, eobp ool 5] SERUSERRARI A0 28, b, Wikt Wit

healtiigl d16face! 112 doidd BB IchHARER EGTBOIC,VEDD"C4if] 1507C dspeatively,
tenperature of the heating surface. 10 Exanple 25 is

by changingthe gas préssune and hnmivinallyl chesging the heat flow rate
ook b 55 e g B SRR .
ele A% Ve Subtiind 4Ot Muidhlico RS WYY Yemblided in, the
cerdmiccbdde 110. t Farther, the thermal uniformity was excellent at each
temperature of the heating surface. '

Example 25 is an example in which the introduced gas is Ar. Asin
Example 25, even when the introduced gas was Ar, the temperature of the
heating surface 11a could be changed to 60°C, 100°C and 150°C respectively,
by minimally changing the heat flow rate from the ceramic base 11 to the
temperature adjusting member 21, i.e. an electric power supplied to the
resistance heating body embedded in the ceramic base 11. The thermal
uniformity was also excellent at each temperature of the heating surface.

On the contrary, Comparative Example 21 is an example in which the
ceramic base 11 and the temperature adjusting member 21 are fixedly

jointed with an adhesive. The thermal conductivity of an adhesive is

‘inherent to the adhesive. Accordingly, the heat flow rate from the ceramic

base 11 to the temperature adjusting member 21 néeds to be changed
signiﬁcantly,. ie. an electric power supplied to the resistance heating body
embedded in the ceramic base 11 in order to change the temperature of the
heating surface 1la to 60°C, 100°C and 150°C. In particular, supply of an
amount of the electric power as large as 5,300W was required to change the
temperature of the heating surface 11a to 150°C, resulting in a deterioration
of the thermal uniformity.

Comparative example 22 is an example in which the ceramic base 11
and the temperature adjusting member 21 are fixedly jointed with an
adhesive and in which the temperature of the cooling medium flowing
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power supplied to the 15 resistance heating body

enbedded in the ceram c base 11. The thernal

uniformty was al so excellent at each tenperature of

the heating surface. On the contrary, Conparative

Exanple 21 is an exanple in which the ceramc base 11
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o S U SobE TR T i Yo B e i

me®mbBPIZ1edidt fot Reed €6 ibdt edegighifitabeld) i.e cahasleettic power
the ceram c base 11 in order to change the tenperature,
supplied ite thh gesistapce hdasing body embedded imbls sexamedmse | in

ordb s <Riudt hatedubaratuti ot 28 Tabined fuithle fAck Bi:c and
15059!71331‘&& guxreﬁuﬁfmi el ﬁﬂifﬁﬁﬁ%t?c tvds| 8mlalle}SPhan those in

resulting 1n a deterioration the thernal
Exampleerhitd vi. Alsmaclnging chentehepe?atiure afhthedeoqlirg medium
whi ch the ceram_c base 11 and the tenperature
took gqnush | timerard cthey Tegnonsivensss \for dpmnpegatyrencopirolzgn the

hesi ye and i l.ch.the tenperature of the cooling
he 'ﬁ]ﬁ#ﬁﬁeo‘&#%’dﬂ"%&?ﬁ?ough the fluid flow hole 21a of
t he Exaiiife g i ad daaphpledinWhieH tBd thitkneb@dfate AdRRion

the tenperature of the cooling nmediumwas 80C and

layerlidCreduchd dseecampared toathatf im tivaraxanplec2l1 Imothe

the te rature _adj usti er did ngt neged to .

%Wyggﬁtaaw}n 2B, eisi phen the hat Lre e seramic
e .

b ke G SUNAREE SA0BG: 910 P Ut o

supplied €6 the fexistantd heliting body emibiedded id shé ceradticdade 11 was
150C. The resultant thermal uniformty was snaller

increnged to epexcassive amsiuay of 21908W, she amauninyan got sufficient
tochier bt iepdiatieof il helsl Eutifle LR G 2 °

Hereinabove, the heating apparatus of the present invention has

been described using figures and embodiments, However, the heating
apparatus of the present invention is not limited to these figures and
embodiments, and can be modified in numerous forms within the scope that

does not depart from the gist of the present invention.
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10 heating surface was insufficient. Exanple 28 is an
exanpl e in which the thickness of the adhesion |ayer
is reduced as conpared to that in Conparative exanple
21. In the Conparative Exanple 23, even when the heat
flowrate fromthe ceramc base 11 to the tenperature
adj usting nenber 21, i.e. an electric power 15
supplied to the resistance heati ng body enbedded in
WHATHS ELATMEDAdSe 11 was increased to an excessive
amount of 21000W the anobunt was not sufficient to
change the tenperature of the heating surface 1lla to

150 t f th
L or ek beRBoR dbarg s ot (9 SPPRLET U, DL FlGur es
anda BEBEshBoed of IONEPhGiic, AKE hBoRig é‘ﬁeaﬁﬂﬁ aRPRba bdSwiRich

the present invention is ot limted to these figures
asuhatraéerhmhtnents and can be nodified in nunerous forns

th t t, depart fromth t
\g:‘ ) ﬁPSé’é’ ?’?hﬂgﬁﬂidﬁ%ﬁ PASHAT |'S CLAI MED | S glls A
h f
2 AL SR B A PSR e o

the bube and! the bestihg bodyeandrigaving)a ¢héedaledonductivityphigher
a heat conductive nenber provided between the heating

th%aﬂha&ﬂbwndwvﬂfé{s@tbﬁ@ﬂﬁﬁeanﬂeati ng body, and havi ng

corf PP R el B2 oy AT o B back surtace

thh’goﬂ,g@t mrgggnber provided proximal to a back surface
of the base, wherein a gap i s provided between the

base gapdstﬁmvi&adphemaenetlmdbam and thecteperatume adjusting
nne ble to a i nt roduction rat us whi ch .
memcl?ﬂr, oﬂ%‘i elf @QH@“@T‘I h® Ppe%hi lpém%fagp, ﬁ@l‘ér which
intrBdERE Y Sad € tHd%aP While adjusting a gas pressure in the gap.

2. The heating apparatus according to claim 1, wherein the base is

composed of a ceramic which contains alumina as a main component.

8. The heating apparatus according to claim 1, wherein the base is
composed

of a ceramic which contains yttrium oxide as a main component.

4, The beating apparatus according to claim 1, wherein the base is
composed of a ceramic which contains aluminum nitride as a main

component.

5. The heating apparatus according to claim 2, wherein the heat

conductive member is composed of any one of aluminum and aluminum alloy.

6. The heating apparatus according to claim 2, wherein the heat
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15 2. The heating apparatus according to claima1,
wherein the base is conposed of a ceram c which
contains alum na as a nmai h conponent. 3. The heating
apparatus according to claim1l, wherein the base is
20 conposed of a ceram c which contains yttrium oxide
as a main conponent. 4. The heating apparatus
according to claim1, wherein the base is conposed of
conduatisreamietabeiniie bomposes ofanyt wms of indinunrdntbiradiven abioy
25 conponent. 5. The heating apparatus according to
cIain12 wherein the heat conductive nenber S

30 o8 Hhating inBafs e RrtHg MRS B WL L Uiness of

thehbetmndudomlmahbeﬁﬁ: aicuuito:ﬁuxmwfmbmmts Comoosed of
any one of indiumand indiumalloy. 7. The heating

apparatus according to claim1, wherein a thickness of

the "erﬁé ‘#g%éiuctlvgbnerrber %ﬁ%o dﬁ[f’d'qglmeﬁ?lf et

condﬁ&{v%' Mefnber i@ ffrm @By 4 CheMA esbion BUndBAg Py a

thernal conpression Bonding. 9. e heati ng apparatus
according to claim1, wherein the heat 10 conductive

erves as a high fr enc Iectrod 10. The
8. heﬁﬁﬁgﬁ 198 ARPATAERD ASFIFGIRG 161 L, Woeesin the beat
which th
conest &erlg?ﬂ\hl\% Qg&e'sr&g% g{@uﬁgﬁe&@é}%&g"@v\hl thCf ac eg t he

tenperature adjusting nenber, and 15 the base has a
three-layer structure having the heat conductive

10. nenfhe heating appavatuaasconding te plaimph wheneimnd t he
| OYRE BRE {4 B0idelinto BF ubpat ofkicPBa Wit efS S elkaf i Set,

and a lower portion which faces the temperature adjusting member, and
the base has a three'layer structure having the heat conductive

member provided between the upper portion and the lower portion.

11. The heating apparatus according to claim 1, wherein

the base comprises an electrostatic electrode provided in the upper
portion of the base, and

the heating body is provided in the lower portion of the base.

12. The heating apparatus according to claim 1, wherein

a fixture is disposed proximal to a circumferential portion of the base
and fixedly fastened the base to the temperature adjusting member, and

an gap is provided tightly sealed between the base and the
temperature adjusting member, and communicates with an outside through

a gas introduction path.

13. The heating apparatus according to claim 12, wherein
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the base conprises an electrostatic el ectrode provided
in the upper 20 portion .of the. base, and the
heating body is provided in the |ower portion of the
base. 12. The heating apparatus according to claim1,
wherein a fixture is disposed proximal to a
circunferential portion of the base 25 and fixedly
fastened the base to the tenEerature adj usti ng nenber,

and aamagwslm'omdedlb&weem the bpse and ébe banperaturs ediussing

meror el R tafveaed U5 nuclf pftind i tha sture.

i ntroduction path. 30 13. The heating apparat us
according to claim 12, wherein 30 a spacer is
14. pr oThedwabisigwpparatis dresxdiagdochdn 22per at ure
adj usting nenber which are fixedly fastened to each
whegehe, by the fixture. M The heating apparatus

acc | Q im 12 wher i nt roducti g

oo SV E€ i Godadioh Apmsayub i€ Fameatel (i fe i Biioen the
baséRadt fHe Ge%i?@ﬁﬁh‘ér ating trh B bR "ded mﬁaduédatﬂuad Whil

t he gas whi adj ﬁ%]tl r:g t he gas pressure. éﬁe y
adjustintg vthe ggmpreaswrs. according to clai m 14, vvher e| n the

gas introduction apparatus can select a type of. the

gas introduced to the air 'gap bet'ween t he base and

15.  heThe TRGHRAE WD afud Heb AR T8 Elain T4, wherein

the gas introduction apparatus can select a type of the gas introduced

to the air gap between the base and the temperature adjusting member.
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