HOT PLATE AND SUBSTRATE PROCESSI NG EQUI PMENT USI NG THE SAME Fi el d of the
I nvention 5The present invention relates to mcroel ectronics process
technol ogy, and particularly to a hot plate and substrate processing
equi pnent using the sanme. Background of the Invention Wth the rapid
devel opment of microel ectronics processing technology, 10 wusers require
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i nprove the production equi pnent and process so as to nmeet new mar ket
demands. As an inportant m croel ect SAME processing technol ogy, the
sem conductor integrated circuit industry is devel oped at a remarkable
speed. Fabrication of the copper interconnect layer in the integrated

circuit ipgidqdlSF Invéntibpal technique anong other processing; and at the
current stage, such process is inplenented using physical vapor deposition
(whi chs i s callhegres@éntfinverstivor telates to nierfoetedtiogiasprbcgss technoldgycandhows t he

mai N processi ng sequence of the PVD process.. As shown jn .the fiqure,
sever al s?%'%@'l%ﬂ'bfﬁo Qié&%%&é%?“bfgfag? BrgeSSNg RIS U?'Nﬂ%@ﬁ%@ﬁl on are
performed before depositing Cu. Degas refers to the process step of

heating-up the substrate to certain tenperature (usually 350 C or higher)
in order Backgrouadiaf the tnpentiand ot her vol atile inpurities on the

substrate. the first step of the PVD process, the degas . step, has an
i mpor t ant fﬁm‘m dhe reqid Fl@"%@ﬁfﬂeﬁ‘é qH@'%‘QﬁJ@W%'ES, Hr?c?%s%%cﬁ%ﬁ;'}rg’éowo 25 heat
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i gure. 2. NGRSk aRIARE. ASMEHERACESE PRI oI CRIRBFSSNg do R Lsed
Subst r at eyRe bR antsyrattde cROME itiustryCRTBEVEESed dlealrbRfarkable
speed. Fabrication of the copper interconnect layer in the integrated circuit is a
15 very critical technique among other processing; and at the current stage, such
process is implemented using physical vapor deposition (which is called PVD
for short).

Referring to Figure 1, which shows the main processing sequence of the
PVD process. As shown in the figure, several steps such as degassing,
20 pre-cleaning and Ta (N) deposition are performed before depositing Cu. Degas
refers to the process step of heating-up the substrate to certain temperature
(usually 350 °C or higher) in order to remove water vapor and other volatile
impurities on the substrate. As the first step of the PVD process, the degas
step has an important function. During heating the substrate, it is required to
25  heat up the substrate rapidly while ensuring uniform heating-up of each area
on the substrate. Otherwise, uniformity in the subsequent steps will be affected,
or even causes the problem of substrate broken. In view of above, a dedicated

substrate heating apparatus has been proposed.
Referring to Figure 2, which shows the schematic structural view of a
30 widely used substrate heating apparatus. The apparatus comprises a heating
chamber 1, a substrate support platform 2 provided inside the heating
chamber 1, wherein a heating wire assembly 4 is provided in the interior of the

substrate support platform 2; several heating lamps 3 are uniformly arranged in
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chanber 1, a substrate support platform 2 provided inside the heating
chanber 1, wherein a heating wire assenbly 4 is provided in the interior of
the substrate support platform 2; several heating lanps 3 are uniformy
arranged in the upper portion of the heating chanber 1; a sealing quartz
wi ndow 5 and a hot plate 6 are provided between the heating |lanps 3 and the
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| anps 3 and the heat spreading effect of the hot plate 6. However, during
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3, which shows  the arrangement of ing 25 lanps in the apparatus
shown in eftperhotplate®.t he circul ar heating chamber, a plurality of the

heat i n | anps, 3 are arranged . al ong the p of e ular chanber,
ond alf set” Hevs e AUk HRCeod ooty 2h8 RObNrSle: U beR! E8HBRISTS  he
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controlling the power of the heating in the 1nner and outer |oops
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20 To this end, the technicians adopt a solution whereby a partitioned control is
provided to the heating lamps 3 for the edge region and those for the center
region of the substrate 7, so as to achieve optimal heating effect on(on B of)
the substrate.
Now referring to Figure 3, which shows the arrangement of the heating
25 lamps in the apparatus shown in Figure 2. In the circular heating chamber, a
plurality of the heating lamps 3 are arranged along the periphery of the circular
chamber, and are set into an inner loop and an outer loop which correspond to
the edge region and the center region of the substrate 7 respectively. By
controlling the power of the heating lamps 3 in the inner and outer loops
30 independently, a partitioned heating to each of the edge region and the center
region of the substrate can be achieved. According to above partitioned
heating scheme, by increasing the power of the heating lamps 3 for the edge

region of the substrate 7, the heat dissipation at the edge region of the
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substrate 7 can be conpensated to sone extent. However, because of the hot
pl ate 6 di sposed between the heating |anps 3 and the substrate 7 in the
substrate heating apparatus shown in Figure2, the heat radiation fromthe
heating | anps 3 for both the edge region and the center region of the
substrate 5 7 will be absorbed by the hot plate 6 firstly and cause the
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sub hot plaifermitycefitad saibstratd hémtingen will be affettet]. pl at e, wherein t her mal
insul ation parts are provi ded between the central sub hot plate and the
outer ring sub hot plate and between two adj acent outer ring sub hot

pl at es, sgﬁphﬂgw{: tﬁ@quéhitigJﬁlt parts may effectively prevent or reduce the

heat conduct ween adj ac sub hot plates. 30 The thermal insulation
parts conpri Sghearprebant dgneentioh gordvides gaphobepladenwhibhacemt efidotively pl at es.
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the heating-up speed of each region of the substrate may be uniform. Herein,
the term “hot plate” refers to a heat transfer component which absorbs heat
radiation from the heating sources and further provides uniform heating to the
substrate.

20 The present invention also provides a substrate processing apparatus
which can effectively compensate the heat dissipation at the edge region of the
substrate, such that the heating-up speed of each region of the substrate may
be uniform.

To this end, the present invention provides a hot plate comprising a central

25 sub hot plate and at least one outer ring sub hot plate located around the
central sub hot plate, wherein thermal insulation parts are provided between
the central sub hot plate and the outer ring sub hot plate and between two
adjacent outer ring sub hot plates, said thermal insulation parts may effectively
prevent or reduce the heat conduction between adjacent sub hot plates.

30 The thermal insulation parts comprise annular grooves and/or gaps
between adjacent sub hot plates.

Preferably, the thermal insulation parts comprise thermal insulation fillers

filled in the annular grooves and/or gaps.
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Said thermal insulation fillers include quartz, ceram c insulation, and
heat i nsul ati on rubber. A flange is provided at the edge of at |east
one of two adjacent sub hot plates; the adjacent sub hot plates are
connected by neans of the flange and 5 an annul ar groove is forned at the
| ocation of the flange. The materials of the central sub hot plate and
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The substratep Ssing apparatus conprises a physical vapor deposition
devi ce. 2thEheuter eingreubi hotepibteomayase trizelel off lomimgmadatenialgest stlfedediot pl at e

according to the present invention conprises. a central sub hot plate and at
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The present invention further provides a substrate processing apparatus
comprising a heating chamber, wherein heating lamps and the substrate
support device opposed to the heating lamps are provided in the heating

15 chamber, the hot plate according to the present invention is provided between
the heating lamps and the substrate support device so as to provide a
partitioned heating to the substrate.

The substrate processing apparatus comprises a physical vapor
deposition device.

20 The present invention has the following advantages:

The hot plate according to the present invention comprises a central sub
hot plate and at least one outer ring sub hot plate located around the central
sub hot plate; in addition, by means of the thermal insulation parts provided
between the central sub hot plate and the outer ring sub hot plate and between

25  two adjacent outer ring sub hot plates, the heat conduction between adjacent
sub hot plates may effectively prevented or reduced. When applying the hot
plate according to the present invention in the apparatus for partitioned heating
the substrate, the central sub hot plate may be disposed to corresponds to the
central region of the substrate, and the outer ring sub hot plate may be

30 disposed to corresponds to the edge region of the substrate. When increasing
the power of the heating lamps at the edge regions of the substrate to
compensate the heat dissipation at the edge of the substrate, by means of the
thermal insulation effect of the thermal insulation (part) part at the edge of the
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sub hot plates may effectively prevented or reduced. Wen applying the hot
pl ate according to the present invention in the apparatus for partitioned
heating the substrate, the central sub hot plate may be disposed to
corresponds to the central region of the substrate, and the outer ring sub
hot plate may be 30 di sposed to corresponds to the edge region of the

substrate NG i b e
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according to e tirl i i t4) tidn Whi ch
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During the heating | s . are operatjed to provide,a partitigned, heating to
the substf@yiee W%ﬁgg& it%wmsofam% af‘ﬁeg}?a?‘f)f tqi%ﬁeac?fggﬁgnbo tet\get he
subst :10"lt € o PRENP Mo TBFY Z}%\We&..hpuﬁﬁg; tmbahéaﬁgj:%rﬁpé‘gerboobé}%téﬂ ggent
i nvention, so as to achieve an unitornitenperature distribution as well as
t he heati pepvige speaditiohetihkeatirgs to d¢he. sulistrateananirgffestive control for the
partitioned heating to the substrate may be implemented by the hot plate
according to the present invention, so as to achieve an uniform temperature
distribution as well as the heating-up speed of the substrate. Thus an uniform
15 processing quality of the substrate may be expected in the subsequent

process.

Brief Description of the Drawings
Figure 1 is a schematic diagram of the main steps of current PVD process;
20 Figure 2 is a schematic structural view of a commonly used substrate
heating apparatus;
Figure 3 is a schematic view showing the arrangement of the heating
lamps in apparatus shown in Figure 2;
Figure 4 a schematic structural view of the hot plate according to the
25 present invention;
Figure 5 is a cross-sectional view of the hot plate according to a first
specific embodiment of the present invention;
Figure 6 is the cross-sectional view of the hot plate according to a second
specific embodiment of the present invention;
30 FIG 7 is the cross-sectional view of the hot plate according to a third
specific embodiment of the present invention;
Figure 8 is the cross-sectional view of the hot plate according to a fourth

specific embodiment of the present invention;
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15 processing quality of the substrate may be expected in the subsequent

process. Brief Description of the Draw ngs Figure 1 is a schenmatic
di agram of the main steps of current PVD process; 20Figure 2 is a schematic
structural view of a conmmonly used substrate heating apparatus; Fi gure

3 is a schematic view showi ng the arrangenent of the heating lanps in

apparat us Sth‘ e f§ ﬂ\&ré’cr?ematl%gtrlé?;turéf'm%f‘{hé hiﬁgﬂ‘é@téébo?élhg%tﬁ al view

of the hot p e according tot present 1nventi Figure 5is a
cr oss- secfifttospdcific embotiiméet dfdhe pregent dmventidnng to a first SpeCI fic
embodi nent of_ .t he rese t inven

view of the REUrg aﬁ'%g%fps{]uaa's\@ewna‘g%é%‘?%’ fic MOS e ![ ﬁgal
L | RS ottty op ol e ot ol 1
Figures 8 is the cross-sectional view of the hot plate according to a fourth
e BTk ShnblR B 7€ PrsrciEd EMbogimentt’ 2% ¥ 18 tluiv o
oo b a. spiLPhPESEER HOSSIIATor g IS ErekeT BByt v
accor di ngp¢msonbekilledsetie artythethatplate and the substrate processing apparatus
according to the present invention will be described in detail with reference to
10 the accompany figures hereinafter.
The hot plate according to the present invention comprises a central sub
hot plate and at least one outer ring sub hot plate located around the central
sub hot plate; and thermal insulation part(s) is provided between the central
sub hot plate and the outer ring sub hot plate and between two adjacent outer
15 ring sub hot plates, the heat conduction between adjacent sub hot plates can
effectively prevented or reduced by means of the thermal insulation part(s).
Therefore, when the hot plate in the apparatus mentioned-above is applied for
the partitioned heating to the substrate, a certain temperature difference can
be generated among the sub hot plates, thus realizing the partitioned heating
20 of the substrate. The typical partition method includes, making the outer ring
sub hot plate to correspond to the edge region of the substrate, and making
the heating lamps corresponding to the edge region of the substrate to
generate higher heating power. Since the thermal insulation plate can provide
effective thermal insulation between the outer ring sub hot plate(s) and the
25  central sub hot plate of the hot plate, the temperature of the outer ring sub hot
plate is higher, such that the edge region of the substrate can obtain more heat
radiation than the center region, and the higher heat dissipation in the edge
region as compared to the center region can be compensated. Finally a
substantially equivalent temperature distribution as well as the heating-up
30 speed in the edge region and the center region of the substrate are obtained,
which is advantageous to achieve an uniform processing quality in subsequent
processes.

Referring to Figure 4, which shows the schematic structural view of the hot
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5 Detailed Description of the Preferred Enbodi nents - In order to nake
the solutions of the present invention nore apparent to persons skilled in
the art, the hot plate and the substrate processing apparatus according to
the present invention will be described in detail with reference to 10 the
acconpany figures hereinafter. The hot plate according to the present
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20 strong) can be used as the material of the hot plate according to the present

invention, and shall dropped within the scope of the present invention.

In addition, in some preferred embodiments, some thermal insulation
fillers with good thermal insulation performance can be filled in the annular
groove and/or gap-shaped thermal insulation part, the thermal insulation fillers

25 may be regarded as a portion of the thermal insulation part; currently,
commonly used thermal insulation fillers include quartz, thermal insulation
“ceramic, thermal insulation rubber etc.. In practice application, when the
thermal insulation part is formed as annular groove, the thermal insulation
fillers can be directly filled into the annular groove; and when the thermal

30 insulation part is formed as annular gap, the thermal insulation fillers such as
thermal insulation ceramic can be soldered to the central sub hot plate and the
“outer ring sub hot plate using specific soldering measures.

Referring to Figure 5, which shows a cross-sectional view of the hot plate
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10 sub hot plate(s) are nade of materials with good thermal conductivity
such as graphite and al um num Preferably, when adopting alum num the
surface of the central sub hot plate and the outer ring sub hot plate(s)
can be sulfated hard anodi zed so as to increase the heat absorption ability
of the alum nummaterial. It should be noted that, the material of the hot
plate accardiliigltd st %;%d?ﬂ‘c?éﬁq dInﬁUrﬁ'Hf'tI%‘p{e%eﬁPInvbhﬁbﬁ 9H the prhre
graphite and al im num rreta or non-nmetallic nmateriral with good thermal
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i nsul at i ofSHIANPB GRIARES, égﬁrn&%l W‘?P'Phef" r'!ﬁ %e'lnggrﬂﬂl %&'I%I”o@{? ’Hﬂ'ﬁo s
gap- Shapegotag%g%wﬂé‘%%hﬁ W%Wrﬁulétﬁ drfeef.mal insulation fillers 25 may

be regarded as ortion o er ma Insul ation part; currentl K
comonl y usedn IaldelrtL thmmﬂtaﬂalm’ithe lhiot plate iircthedpregeat embodimemast @sul ation

th I | at b tc.. I t wh th
Cherm | eteaes o Sl I hdr St & Fignrels PG shE Sl adMBRouiec at i on
filleg gﬁ &8 %ﬁeBE' IéchlévbedvIH’étnO é@@y ﬁ%”tﬂeﬂrh&rﬂa{@ ofNeWhpdsdrite

t her ma Insul ation part is forned nul ar gap, the therrmal insulation
fillers samboalsnelrlte’uonmbwdespamtlomd centnoli to tbarmeaéing 4o diee substsatehandent r al
sub hot p gandtheot r. rln ub hot pl ate using specific soldering
measur es. &3G11PHgN Af ISe° rg €hi ch shows a cross-sectional view of the
hot plate ﬁmrgptotﬂ frd BT RhichRSHOWY & cRISA0GUAIRARI Abw! GTaNBNTS piite

i nvention. In t ese enbo Iment, the hot plate conprises a central sub
hot pl at eabdording o (autmcondngpeollﬁchemhﬂdanentSzofl thent pesent uindentian.cent r al

b hot plate 51 t her mal t { ded_th
bet vied#. pﬁ%ﬁnmg@@?&eﬁgw%ﬂ%ﬁ% ot Hiin T8 iGul, Be T Pble gap,
thermal i gpiRfient fs tﬁ&r"aéte?%ﬂ aﬁtwahhalar @P@d\?@ihtru&%% ¥F itRE tR&hadTi C,

thermal insulation rubber may be Tilled in tthe annular gap so as to provide
better thérsudtionnpattaf3. oSpecﬁlflmIIy the hat rplaigédof tha presentnembedimenitist he hot
plate in

t .embo th to that, sh
E qure 4, Tormed fs 2 AEeaES: siie Win oAt annu i arople Bfasde Ol " 1"
appl yi ng I&%Mﬁd&b%f@h@hté%l Hb?ﬁlafé a@fﬁ&%fmat m*s@laﬂbﬁbbﬁl%ﬂoébtdsttboned

control to the heating to t substrate, and the description of which is
omtted. separdéthe hn‘gplate itg arcenial aub bt Bhtﬁx@1 angrays gutes ciNgwdl hati ew of

t he hot pl a_se ond speci fi ent

i nventi onP ? @%ﬁf 'Ityoﬁl%anw ?59f%<gv§cmﬁygb%ﬁﬁ%‘g%%eg'h8m%“% gure 5,
the pr eseﬁIlleI%rIBqHér@aQé thérntdl diAtatis Eqshimity of therheuhal inglUREvA fp‘afrtrwt ure of
the thermal insulation part 63. Specifi cal the hot plate of the present

enbodi nenuApparémtIynmwrad imth&gre&mmﬂlmﬁnb one i tﬁ*gléfﬁ anfthe fregeove
di sposed Orrbtéq mgg srsgﬁﬁélre? ﬁ? s?ructture andt 395[353 hﬁble%e%tteaﬁa tﬁgebrgggﬁtmal

i nsul ati off
25 embodiment can realize the similar advantageous. It is also understood that

the annular groove in the present embodiment, which is the thermal insulation
part 63, may be provided on the upper surface of the hot plate, which can also
provide the thermal insulation and enable the hot plate to control the
partitioned heating to the substrate.

30 The manner of forming the annular groove structure is not limited to above
embodiments, it may also be implemented through a variety of solutions, for
example, a flange may be provided at the edge of at least one of the adjacent
sub hot plates, by means of the flange, the adjacent sub hot plates are

8



20 separate the hot plate into a central sub hot plate 61 and an outer ring
sub hot plate 62. Preferably, the annular groove nay be filled wth thernal
insulation fillers to increase thermal insulation capability of the thermal
insul ation part 63. Apparently, conpared to the enbodi mrent shown in Figure
5, the present enbodinent is sinpler in structure and easy to inplenent,

dth I h It
O o i A B S A T R A S

t he ther nﬂdxngeqsul ation part 63, may be provided on the upper surface of the
hot pl ate, h can ' |l e the hot

d he th | | at.
plate to con ?rrmaéoagﬁwe[ éjﬁﬁﬁ%‘&g’srﬂgggog%tﬁ?&?éﬁﬂa\f'l?‘&tcg%ﬂ%@?ﬂg%nner of
form ng tQ@ccﬁ&Fﬁpl fq' agptmﬂi"}p%fflﬂcéh'l'b%dlnﬁeﬁl%f kth ﬁr@?eﬁtolrﬂ@ﬁﬂénefm(?ﬁ'é ments,

it may al so enmented through a variety o tions, for exanple, a
f1 anges rrayrelsenpemblodardem thentheznhgib instiladion| peakis aisesettledhetham aosularsub hot
plates, b rreans of the f the adj aceﬁt sub. hot

d
whil e an SFQYESrUfteEy & &réggnw}@ﬁgao Me SHUCHES is ﬂbeﬁuﬂg ﬁ"éeaf‘? HHCO””eCt e
Referri ngn{e‘ﬂq&d fYGa||2héCéﬁC%1§E’%Hﬁv&H®sén§&§alf%@b 4 ®Vs Gfspbgéd @?t pl ate

accordlngtoa fic e Iment of the présent invention. In the 5
pr esent eﬂteoddgerdf an lmentrabsuhlhotrpﬂa’dea?ﬂ owhplera circleadf mveardlyl dicedted o an

Che 't or m e 7ADdS disaesad 6 e g adodl o e el SRRl 72uThe Ange 710
is di ?f;sgﬁ?gist%r‘%’bfeﬁgge ﬂ%zgé éflﬁéh Z@H tﬁ‘é’ttofﬁhé‘bént?él sd&m&t‘?}lé‘tecﬂr cle of

i nwar d |spos the 1 nner edge of the outer sub
hot pl at ewhile tid bovidr smfm:e sﬁthéélaagef?ZGwle fhllshwgm thed of i¢hé bu@lﬂ subthott hat of

the centra| . s ot plate, 71 ile t 0 fac ef 720 is
flush wit qut‘hgs g ek 0 é:"\L,}(n ﬂeoa %‘y\?go %ﬁ BB(?E ??anges
710 and 7%@41 theé'Bu %hbﬂot?!ﬁfte*’r@tar@ l__[élh%dﬁ%géﬂ%rt/h@sﬁé\hﬁﬁn Fid%réqt wpfilgt e 72
are jointe toget hown 1 n Figure while the central sub hot plate

71 and t htheocegndral sub Hmrbplqjéiﬂeanlﬂharwtqelbsu’cxmtplatecb?am jointed zneeitain gr oove
structure ma or ned t the position of the flan an fl ange
790- ¥ e antier SRyt BeyRe s b RortdhitnetaE el ntna "hor
plate andy ﬁégaﬁqwiz@r.egrme%nmdr%@é ?Qo%batt@d?oh(iﬁ@h{)ﬁéfél?f‘f&é)éfth@e hot
plate. In ad on, 'the cent sub hot plate 71 and e outer sub hot
plate 72 imyplate Binddbevartrularagiooue 40 logatedcor the lwermsintase ofntbesigh as

may be. | LBItP 2Bt B8 il SuBaaiats: ot ahg3ng pRd Sty B8 PRle Po™ ¢
Wi thout apys n){b'é‘ﬁ?éa vmpéé'é%ﬂﬁr ihﬁe@ﬁéﬁ@éﬁccﬁﬁb@ﬁbﬁ@é\ﬁch §s a@lRiihgarous in

that the central sub hot plate 71 and the outer sub hot plate 72 may be
made ab distfesy eannectiosy, |o@themm tthey:eatrel sukibptplate 7 1avey ke just lappedh t hat

o oy o BS AL i Hi5e2 A% bl raWly, Wit TR Gh{ kel 1Bc8dkhg e edoe
The present embodiment is advantageous in that the central sub hot plate 71
and the outer sub hot plate 72 may be made of different materials as they are
independent assemblies, such that the uniform heating effects of hot plate the

25 ~ central region and the edge region of the hot plate are different.

Referring to Figure 8, which shows a cross-sectional view of the hot plate
according to a fourth specific embodiment of the present invention. In the
present embodiment, the hot plate is also formed by independent central sub
hot plate 81 and the outer sub hot plate 82, and is distinct from the

30 embodiment shown in Figure 7 in a different forming method of the annular
groove as the thermal insulation part 84. That is, by providing a flange 83 only
at the edge of the central sub hot plate 81 and lapping the central sub hot plate

81 on the outer sub hot pTate 82, the structure of the outer sub hot plate 82 is

9



Referring to Figure 8, which shows a cross-sectional

according to a fourth specific enbodi nent of the present invention.

present enbodi nent,

view of the hot plate

In the

the hot plate is also formed by independent central sub

hot plate 81 and the outer sub hot plate 82, and is distinct fromthe 30
enbodi nent shown in Figure 7 in a different formng nethod of the annular

groove as
only at t

e'e he  cen ate and | apping t

ﬂmﬂgég&;eg)\g%; th@%&tﬁxg@r‘ggg&% gfé%?nmhgil&im rpersoméi'saﬁ‘eaoﬂange 83

e central

sub hot pdinfilar BRa@rtdristicarideperformanae gd tiose8# the ipeesousiembodiroéntshe out er
sub hot plate 82 is sinplified. Al so, the hot Iﬁte of the %esgﬂt
|4 FRldOLs t hose

embodi mrenandhthe saree agyaniagesusiaffget meybeacie.

of the pr
achi eved

SR RPPYIRG P

@%ﬁ;ﬁgﬁe@ﬁggﬂ{ 'S ﬁ.awe sane advant ageous effect nay be

yIrng® control for partitioned heating to the substrate.

en- app

51t shoul ddbﬁ slwrlixkdbbgmtedtﬂgatashe Lstrlguiweaﬁfthélm&rh‘ai iesulaticrupattiismopart i s
ed to those descr.i i dj ts. F I h

Fied o 55 SSSHBAER oo SRR e L Sag o
roove. . . |

g ﬁﬂeafaﬁ@ﬁ?gyry@g@ﬁf&m 8 ,cbmu%{; 4 iRy ggagrﬁu;gﬂ%prddw ma

not limt
thermal i

i nsul ati on par

as ga 'e“the ot

t he annul ar

t her mal i 8pedificallypa partiorlof theysthetwetof an anmudarthesaadingalptian gattiteayr oove

b6 0% B8 R AT RO PRI Pl STl TPt
T b0 13 GRIE, SERPELEENS theBrbodVee1 R iRy f clbian | S

ot plat@ 1 n above©e s 1s torned by the central
annular structure of the thermal insulation part. The specific structure of the

gap and the groove may be the same or the like as described in above
embodiments, and the description of which is omitted.

The hot plate in above embodiments is formed by the central sub hot plate
and one outer sub hot plate, but the present invention is not limited to this. For

example, one or more outer sub hot plates may be provided around the first

“outer sub hot plate, such that the respective outer sub hot plates are socketed

t oget her
The speci
li ke d
om ttgg.
hot pl ate

15

20

25

30

together in turn, so as to obtain more partitioned controllable heating regions of
the substrate.

Referring to Figure 9, which shows a cross-sectional view of the hot plate
according to a fifth specific embodiment of the present invention. In the present
embodiment, the hot plate comprises a central sub hot plate 91, a first outer
ring sub hot plate 92, a second outer ring sub hot plate 93, a first thermal
insulation part 94 provided between the central sub hot plate 91 and the first
outer ring sub hot plate 92, and a second thermal insulation part 95 provided
between the first outer ring sub hot plate 92 and the second outer ring sub hot
plate 93. The sub hot plates and the thermal insulation parts have similar
structure and performance to those described in the above embodiments, and
the description of which is omitted.

As a summary, the hot plate according to the present invention comprises
a plurality of sub hot plates, and the heat conduction between adjacent sub hot
plates may be effectively prevented or reduced by means of the thermal
insulation parts provided between the sub hot plates. Therefore, when applying

10

n part.
t he
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15 and one outer sub hot plate, but the present invention is not |imted
to this. For exanple, one or nore outer sub hot plates nmay be provi ded
around the first outer sub hot plate, such that the respective outer sub
hot plates are socketed together in turn, so as to obtain nore partitioned
control |l able heating regions of the substrate. 20Referring to Figure 9,

whi ch shows.: - td.0 Vi f _th i o fifth
specific %%B@odﬁéndéz}%agﬁgtﬂﬁen?r gg%ﬁ tlgh\?@n |%‘%&e%&{ltﬁoeia%?ce{égn§&gr%g%%q ment ,
thhe h|0t phe;éztmgqorthéismgstratssmyrbfl penﬂdgmm bjolbaing tgé,hom p]!a:teaccouiilmg tclri ng sub
ot ate 92, a second outer ri su t plate a first ery
i nsuloati othepmeﬁegwrweavmeaB@y{%gUnaﬂerP%éﬁ% mntrgﬁ@rm&lﬁ?%ctnggg&]d t he
first 25 t ' I , inf ion part
05 or ovi dBATHE RetBfpRd hetfbe o SdUe reithsS i A et oA SR 00 ot
out er §i nguisstiatdosugh #iat tAS. hebitalissibationt aptret edgamegivheoft ther subistiats ul at i on

parts have simlar structure and perfqrmnce to ose descri.bed |j.n the
above enb@‘@h/r‘ﬁ@lf’%mpﬁﬁﬁlat?ﬁeﬂﬂ@s%lspg?tﬁaﬁa eqwe'ﬁnfge rlaf : '?@EE{'%n surmary,

the hot p ' 0.t [ | @R Tt ity of
sub hot p%%%@g%%gﬁ%ﬂe%gngg‘gt%ﬁ ucﬁ%rﬁggégmﬂge%@gﬁ ﬁéﬁ?ﬁgﬂ IFﬂﬂce)t% g* ates may
be ef f ect by @byaipeévwehichds @dvanthgeeds iy avhimve arf unifiernt pevcasisingngualdy i on

parts provided between the sub hot plates. Therefore, when applying
partiti onBBURSEALRRL ROCEE’ES ubst rate, an effective control for the

parti i oned Ijb\%atabgﬂﬁl{otetcﬂﬁic%'i‘%lﬁtﬂ}r? {HaYy pp%e‘?l?.riﬁ%wy@fs&%raﬁdbg% hot

pl at e ‘accor di ng e present 1nveidtion. Particu an effective
control f subgteate igrocessing eppargjustehédapperdtos wothprisesest rleastea degting egi ons
and the central regions of the 5 subsirate, such that the hea tgitﬁgi pation

at the ed§RAPBENMERING FRAMRYA: Hic SHESIAE APRAChLRYICE, OPRRRS
subst ant i gbbind AN BRIBRIAS f HoHHeatiR'chamIRs, WRbleina Hotpidieat i ng- up
e res grons O

speed on pective re the substTate may be obtai ned, which is
advant ageaosortiimgatohtheyresentlinvéntion isrproeided hgptyeen ithe heating lasepsiend

processes. to anot her technical ,solution, the present .inyentjon, also
provi des He prate SYPPeBs deHGe afarRRPNYY iR §9'};ﬁ‘{1she@¥'ﬁﬁrt°sggeat | east

a heati ngs@ﬁ@t%ﬁr; heati ng | anps and the substrate support device opposed
to the heating lanps, which are provided in the heating chanber, wherein a
hot pl ate acRefdiring to Rigarepd @sehich shewsi arschematiovsttectutad tviee noft A e

parti 11 onSHbREaEITRPAGerh O i Subsfel Brocessing Fpparat 8 ibcbrdifig 18 he
present invention. The apparatus comprises a heating chamber 1, a substrate

20  support platform 2 provided inside the heating chamber 1, wherein a heating
wire assembly 4 is provided in the interior of the substrate support platform 2, a
heating lamp mounting plate 8 and a reflective plate 9 adhered thereto are
provided in the upper portion of the heating chamber 1, the heating lamps 3

are connected to the heating lamp assemblies 10 above the heating lamp

25  mounting plate 8 via the mounting holes in the heating lamp mounting plate 8
and the reflective plate 9, a sealing quartz window 5 and a hot plate 12
according to the present invention are provided between the heating lamps 3

and the substrate support platform 2, the sealing quartz window 5 dividing the
heating chamber 1 into vacuum and air potions with the heating lamps 3

30 located in the air portion, while the hot plate 12 and the substrate support
“platform 2 located in the vacuum portion. A chamber shielding assembly 13 is
further provided on the side walls of the heating chamber 1, and cooling water
tubes are provide in the interior of the chamber shielding assembly 13 and the

11



Referring to Figure 10, which shows a schematic structural view of a

speci fi c enbodi nent of the substrate processing apparatus according to the
present invention. The apparatus conprises a heating chanber 1, a substrate
20 support platform 2 provided inside the heating chanber 1, wherein a
heating wire assenbly 4 is provided in the interior of the substrate

support ph%kﬁf?ﬁ%?ate% f %%%&ir@%e%ﬂ@éﬂ@%lﬁi@@ end tﬁ?ciatiflee wells e thee plate

7
9 adhered there are pr n the upper portion o heati ng chanber
1, the hela¢ating ¢creamiser31 fmoen overheating dudng loperating. Bgsidesp oas proteicties 10

heat | ng LeaETAINPrAQe aulBE saal ohioe taatiob fve Frsaniblies th BBt "quar -
bet ween ¢ 18 SIog PR e " bet rate support pl atform 2, the o
seal i g quar Thevamaogerfeni of thenheatirg haraps ryiscthenbamelas hat shaawmiim and ai r
ot piat o recinane (HtSPRER e A} for 3GF bedion And e BaRtsl TPHOMES Ncuum
portion. t@%&{ﬁ%@ﬁ F]rgiyc éqha%é}m%'dbn%%ué&, $4EH iRl dURY #Rds@stide si de

wal | s of anber 1, and cooling water tubes are provide in the
i nterior béatire prbeessing,sli eedaing temperdtlise diffenedce hmaynbengengraiédte 8 f or

preventing the reflectjv te 9 and the side wall f .the heati chanber
1 from ovg?m%?(ﬁ ﬁ?f &GP*VHESE{BZ’F%% P'ﬁge. aﬁgsﬁﬁegyteeén%fbp?‘(?f Sl3tEFe 380%?8]14 i's
provided ohhpbAgBAML Hedk ishpalion bt| HE> cH5RCYiOR Soflthd SuBsRERL1T. L e

el ectrical conponents. 5The arrangenent of fhe heating |lanps 3 is the sane
as that sBpedficallyFtlrihet @ate h2iés héated daytbedtaatiog lamps e anddbehegtiog and t he

tral [ f th trate 7 be.i nd d I trolled, h
Chat  auri [P SaiEsPatTNAcE: ey OB RAPhPT Becalpsiale: Brbarasdure”
differ encgeﬁééét@%ié&?é}eﬁéétﬁ@ ESWE@%é @%Wé?rﬁfftﬁb RedtinglanbBesreadds he out er

sub hot pFates, so as to onpensate the heat dissipation at the edge
regi on of unhifiernsy iirs theatapge. of e cemtralsdubyhot phate lamd the suterisub kotipdateed by t he

of 1 nd> sule Pat blefi T2a Beeaties of e ko be ERAalet PR ¥ielor o

the heati | therdityr sub hbEplath@ssiightly AgghHeenhamkhagub hot
pl ate andﬂ?h%@%@d?@?tiﬁgéﬁ%tﬁrés?faﬁe of r15u tﬁgphot pligt eylg Because of the

functi on of theneentredsubl hatrpdateathiusrthpaaat idissipationat the gdge regiont efritper at ur e
of the outer sub hot plate i lightly higher than that gf the ral sub
hot pl ate?u{’ﬂ{éiet He I‘F@gquﬂséi?%ateﬁ% “é!y't &€ #SEe're"bsl"?ﬁl etﬁgbgtfé}étrate i's
conpensat geh&iskRig | MftlaratulheiRbRIiRg US| the (diBséndShyéit " apesmifbem

apparatus accordi'ng to the present”invention, an uniform 20 tenperature
di st r 2but temperaduree distrilpution apdebeatingrypt sreedginnerg dhet regicnsof rthee may be

hed durj h b ' ' | . i f
br ocessi nguhabrnagpeTReSegh g B Ss3taR nedlHo' doeBls hin A onnove
substr at e gpn@RFHI procesHiRg aubfty BIXhé SuBsthdtesi cal vapor deposition

apparatus, a substrate heating apparatus in the 25 physical vapor
deposi ti on apparractical @pplicatitis tatwve suhstraie) prgnessiguaPPaAtus may kriBstrat e

process. lt, shall be understood. that, ' Ly
i11ustrat iF’S‘Mé'C?bP’a_B%PﬁPR?'Ha_“t"f‘%"%%“ﬁcia%|388§‘%‘?hﬁ _ gﬁ’%fﬂ@%ﬁ?ﬁ@ﬁ The
present | mhoSichPYapct daposltio dpprarathe o? te0subétriate Heatiylapparatufds otnst
i nprovenent$ are apparent to

substrate process.

It shall be understood that, above embodiments are only illustrations for
explaining the principle of the present invention. The present invention is not
limited thereto. Various modifications and improvements are apparent to

30 persons skilled in the art without departing from the spirit and contents of the
present invention, and these modifications and improvements will fall within the

scope of the technical solutions of the present invention.
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30 persons skilled in the art without departing fromthe spirit and
contents of the present invention, and these nodifications and i nprovenents
will fall within the scope of the technical solutions of the present
invention. WHAT IS CLAIMED I S: 1. A hot plate conprising a central sub
hot pl ate and at | east one outer ring sub hot plate |ocated around the

central L?\ d‘f]§r ein thermal 5 insulation parts are provided
bet ween t cerﬁra sEb ot plate and the outer ring sub hot plate and
bet ween two adj acent outer sub hot plates, said thermal insulation parts is

used to prevent or reduce the heat cond tion bet acent sub hot
pl ates. 102. Tﬁé‘qt\B[at?)PQeréﬁm geniRalsy gToélpilﬁtﬁ "gerﬁig%%ﬁq TN hat | the

th I /
er m 'gtﬁtg *ﬁ%t'&a eo%éaﬁeﬁogﬂbruhaetl@r%ghﬁélt @upowas aid! gwhegéHStmmwen

adj acent at e pl ate ccor Ing to claim 2
char act erinzakition ptamstaret previdear betweEbi memestﬁliad)subetrolt$>laterqnd the outer nal
insulation fillers |Ileg|nthe annlar rooves The

hot pl at ef3@ 8¥P Mok plate apphetvaen tng QH’E?" sHb?ngp?atgg, "# thermal
| nsul atl OfsliatibRySartdfs ‘ﬂlgtgd;}daélte@enf:%? 3&3Gcé e ¥leh WondBoh thwegs I at i on

r ubber. ate according to claim?2, characterized in

t hat, a fadjagent sutphoipldes. at t he edge of at | east one of two adjacent sub
hot plates; the adjacent sub hot plates are connected by neans of the

fl ange and the annul ar groove is fornmed at the | ocation of the flange. 25

6. They hot phat oy f1,Cérdir8tefized i MRaR S thefithli 0 that,
t he na(% eri al Za-l?‘eaﬁgpéglrt]ét]rggf;& td)e%"ﬁa![ eé aril-d tehe Ol!lt er ring sub hot pl ate
i ncl ude gimspldtive Earts edmprisei@annular grooves and/or gaps between adjacent sub

hot plates.

3. The hot plate according to claim 2, characterized in that, the thermal
15 insulation parts comprise thermal insulation fillers filled in the annular grooves

and/or gaps.

4. The hot plate according to claim 3, characterized in that, said thermal
insulation fillers include quartz, ceramic insulation, and heat insulation rubber.
20
5. The hot plate according to claim 2, characterized in that, a flange is
provided at the edge of at least one of two adjacent sub hot plates; the
adjacent sub hot plates are connected by means of the flange and the annular
groove is formed at the location of the flange.
25
6. The hot plate according to any one of claims 1-5, characterized in that,
the materials of the central sub hot plate and the outer ring sub hot plate

include graphite and aluminum.
30 7. The hot plate according to claim 6, characterized in that, the materials

of the central sub hot plate and the outer ring sub hot plate are made of
aluminum material, and the surfaces thereof are sulfated hard anodized.
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307. The hot plate according to claim®6, characterized in that, the
materials of the central sub hot plate and the outer ring sub hot plate are
made of alum num material, and the surfaces thereof are sulfated hard

anodi zed. 8. The hot plate according to any one of clains 1-5,
characterized in that, the nunber of the outer ring sub hot plate is at

| east two,Sg_@dXﬁgL éﬁag{eea%%r&mgt&ah%n@id?qzuaﬁmg 18! cRARICRrReS if Ir4et ed

t oget her. € processi ng’ apparatus conprising a heating
chanber, t{heaiumigel ofrthe cuter fitige salbibst phte isatdpast twie andesaigh pb gt two t he
heating | anps are provided in the heating chanber, characterized in that,
the hot pPYeErngsYPIN plate ase poskriediogetiths 1-8 is provi ded between the

heating | anps and the substrate support device so as to apply a partitioned
heating to the tosubstrate. 10. The substrate processing apparatus
accor &§ ng t o09clAisultratd qracessing eapparatusacomphisingulas heatieg pehierebsi, ng
apparat ushggt%r Ila?nepss éanc? t eS Is&t?sltra\{tg %%E)pgﬁ%%ﬂctel ggpo%%\é'tgﬁhe JhSeating lamps

are provided in the heating chamber, characterized in that, the hot plate

according to any one of claims 1-8 is provided between the heating lamps and

the substrate support device so as to apply a partitioned heating to the

10  substrate.

10. The substrate processing apparatus according to claim 9,
characterized in that, the substrate processing apparatus comprises a physical
vapor deposition device.

15
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