[ DESCRI PTION] [Invention Title] SUBSTRATE- SUPPORTI NG DEVI CE AND A
SUBSTRATE- PROCESSI NG DEVI CE HAVI NG THE SAME [ Technical field]
Exanpl e enbodi nents of the present invention relate to an apparatus
for manufacturing sem conductor devices. Mre particularly, exanple
enbodi nents of the present invention relate to an apparatus for
supporting a substrate to performa plasm process on the substrate,
and an apparatus for processing a substrate having the sane.
[ Backgr ound Arth Sem conduct or devi ces nay generally be manufactured
by a fabri EREPERICpKIéss for fornming electrical circuit patterns on
a sem conductor substrate, such as a silicon wafer, an electrica
die sortin ss for inspecting electrical characteristics
of the subgtﬁggg%%ﬁﬂa%?ch the electrical circuit patterns are forned,
and a packagi ng process for individualizing sem conductor chi
formed on t heUBSIRATE-&UARORPRRKagiiglGha N2 A SUB&E&%A')TECHR@&?E&%IHG
epoxy resin. Athin layer may be fornmed to formthe circuit patterns
on the substrate by a dep05|b%gﬁ rﬁggﬁ .%% a deposition
apparatus using plasma is genera Kﬁ%rove el ectrica
characteristics of the |ayer and to

[Technical field]

Example embodiments of the present invention reiate to an apparatus for

manufacturing semiconductor devices. More particularly, example embodiments

of the present Invention relate to an apparatus for supporting a substrate io

perform a plasma process on the substrate, and an apparatus for processing a

substrate having the same.

[Background Art]

Semiconductor devices may generally be manufactured by a fabrication

process for forming electrical circuit patterns on a semiconductor substrate, such

as a silicon wafer, an electrical die sorting (EDS) process for inspecting electrical

characteristics of the substrate on which the electrical circuit patterns are formed,

and a packaging process for individualizing semiconductor chips formed on the

substrate and packaging the semiconductor chips with epoxy resin.

A thin layer may be formed to form the circuit patterns on the substrate by

a deposition process. Nowadays, a deposition apparatus using plasma is

generally empioyed to improve electrical characteristics of the layer and to

S1-



-1 performthe deposition process at a relatively | ow tenperature.

For exanple, a plasnma-enhanced chem cal vapor deposition (PECVD)
apparatus is generally used to formthe |ayer. The PECVD appar at us
may include a process chanber into which a reactive gas is supplied,

a plasma el ectrode disposed in the process chanber to generate

plasma fromthe reactive gas so as to forma |ayer on a substrate,

and a support section for supporting the substrate. The support
section may include an electrode for directing the plasma onto the
subst r at epdréorimmpheviepbbiciodeposess en aefdatcia@pndywaentieealumyer Fandxample, a
heater for heating the substrate, The el ectrode may be grounded and

the heater,_my b connected with a power s Si nce, a :high )
vol tage. (LeSBHT PR LG Hoa wror SePaaRioge R Vo it Bog it terally used
bet ween the heater and the el ectrode. Accordingly, the deposition

process maYormethpduafer.ned abnormally and constituent elenments of the
deposi tion apparatus may be electrically damaged. [ DI SCLOSURE]

[ Technical Proble | e enbodi nents of the present invention .
b ovi e an apphPatEC Y ORBpEBs PG ke b Er e RarPen s ipapresgive
reduci ng a | eakage current between a
gas i1s supplied, a plasma electrode disposed in the process chamber to generate
plasma from the reactive gas so as to form a layer on a substrate, and a support
section for supporting the substrate.

The support section may include an electrode for directing the plasma onto
the substrate 1o improve the deposition efficiency of the layer and a heater for
heating the substrate, The elecirode may be grounded and the heater may be
connected with a power supply.

Since a high voltage 1s applied to the heater, a leakage current may occur
between the heater and the electrode. Accordingly, the deposition process may
be performed abnormally and constituent elements of the deposition apparatus
may be electrically damaged.

[DISCLLOSURE]
[Technical Problem]
Example embodiments of the present invention provide an apparatus for

supporting a substrate, which is capable of reducing a leakage current between a

heater and an electrode.



heater and an el ectrode. -2 Further, exanple enbodi nents of the

present invention provide an apparatus for processing a substrate,

whi ch includes a substrate support section capable of reducing a

| eakage current between a heater and a ground el ectrode. [ Technical

Sol ution] An apparatus for supporting a substrate, in accordance with
an aspect of the present invention, may include an upper plate, a

| ower plate, an insulating nenber, an electrode and a heater. The
upper plate may_ support the substrate and the |ower plate may be

di sposed under ttEhgipperappl eemipdimends| at ithg Presddr imgAtipg provide an
i nt erposed between the upper plate and the |lower plate. The

el ectrode 4 ARy €5 Al SF(R%%%Qnggts‘ﬁﬁgﬁaE&%M@HQBCIBHQEeci ﬁﬂﬁtrteng support section
and may d e

i nsul ati ng nmenber e used to direct plasna onto t

substrate supported by the upper plate. The heater nmay be interposed
bet ween t hepitis ylfaedngingenteakagad urtentl misieepl aheatearddramgrheat elehsode.
substrate supported by the upper plate. The insulating nenber my

i ncl ude a [: i:-ngya vol unme resistance greater than or equal
t o about giﬁfﬁﬁgégg@ﬁgeﬁénperature of about 400C to about 800C so as

to reduce a |eakage current between the heater and the electrode. In
accor dance wi t Hirseppaexaspbe sephodingentssbsefratdhen preeseddncenwahtamaspect of
the insul ating nenber may be sintered aluminumnitride that is forned
in an ineEﬁt

e present invention, may include an upper plate, a lower plate, an insulating
member, an electrode and a heater. The upper plate may support the substrate
and the lower plate may be disposed under the upper plate. The insulating
member may be interposed between the upper plate and the lower plate. The
electrode may be interposed between the upper plate and the insulating member
and may be used to direct plasma onto the substrate supported by the upper plate.
The heater may be interposed between the insulating member and the lower plate
and may heat the substrate supported by the upper plate. The insulating member
may include a material having a volume resistance greater than or equal to about
10° Q-cm at a temperature of about 400°C to about 800°C so as to reduce a
feakage current between the heater and the electrode.

In accordance with some example embodiments of the present invention,
the insulating member may be sintered aluminum nitride that is formed in an inert

gas atmosphere under a pressure of about 0.01 ton/cm?® to about 0.3 ton/cm? at a

temperature of about 1,600°C to about 1,900°C.
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gas at nosphere under a pressure of about 0.01 ton/cnR to about 0.3
ton/cn2 at a tenperature of about 1,600C to about 1,900C. -3 In
accordance with sone exanpl e enbodi nents of the present invention
the insul ating nenber may include nore than about 95 wei ght percent
of alum num nitride. In accordance with sone exanpl e enbodi nents of
the present invention, the insulating nenber may have a thickness of
about 3 mmto about 10 nmso as to reduce the |eakage current

bet ween t he heater Hd the electrode. In accordance th some exanpl e
enbodi ments of It AeF BFiaBERtVIfthoeme; SFAMmPigaenbaf mi!@rﬂésdgﬁéﬁ Rifgen byeention,
plates may be a sintered ceramc. In accordance with sonme exanple

enbodi menhs i@uikhes AIBSH ML PURMAOMore (e heaters \W@bgrl]i't Relide ARy ummum
el ectrical resistance heating wire. In accordance with sonme exanpl e

enbodi nent s of t he present invention, the electrode may have a
mesh- Ilké“HFC&bl ate-1li ke shape. An apparatus for processing a
substrate, in accordance with another aspect of the present

invention, mayp, Md%g%@e %E!P@éﬁe%%ﬁ% eiRbaliRsddial® HURARRLEnt invention,
section and a gas supply section. The substrate support section nmay

be disposed in the process chanber and nay be enpl oyed to support
and heat thhensubgeg mamberThaydryesupprynessced arourad meupphhoat lgmia@eas
gas into the process chanber to

to reduce the leakage current between the heater and the electrode.

In accordance with some example embodiments of the present invention,
each of the upper and iower plates may be a sintered ceramic.

In accordance with some example embodiments of the present invention,
the hedter may include an electrical resistance heating wire.

In accordance with some example embodiments of the present invention,
the electrode may have a mesh-like or plate-like shape.

An apparatus for processing a substrate, in accordance with another aspect
of the present invention, may include a process chamber, a substrate support
section and a gas supply section. The substrate support section may be disposed
in the process chamber and may be employed to support and heat the substrate.
The gas supply section may supply a reactive gas into the process chamber to
form a layer on the substrate and may serve as an upper electrode to form plasma

from the reactive gas. The substrate support section may include an upper plate,

a lower plate, an insulating member, a ground electrode and a heater. The upper
-4



forma |layer on the substrate and nay serve as an upper electrode to
formplasma fromthe reactive gas. The substrate support section may

i ncl ude an upper plate, a lower plate, an insulating nenber, a

ground el ectrode and a heater. The upper -4 plate nmay support the
substrate and the | ower plate may be di sposed under the upper plate.
The insul ati ng nenber may be interposed between the upper plate and
the I ower plate. The ground el ectrode nay be interposed between the
upper plate and the insulating nmenber and may be used to_direct the

pl asma onPd 't HE*Y SHBBPY Ak GiiE e dpper feavaipplate plaat Be ditRosseatiger the
may be interposed between the insulating nenber and the | ower plate

and nmay h@fibert PRitsUbSHE ah £i18URP RN dBBer Hﬁéyttﬁkeidwﬂﬁfseﬁﬂfgt%elen the upper plate
y

f
Particularly, the insulating nenber may include a materia having a

vol une resistance greater than or equal to about 106 Qcmat a
t enper at ugd ghe Ebber Pledoc The ghowtd 8BoCusls may b inednesedbe wakeryehe upper
current between the heater and the ground el ectrode. |In accordance

wi th sone,exanple enhed B %_eﬁ{bérhﬁicpﬁl%ﬁfeﬂé usBY Rt APt tHENS1. B8R 8o the

3 i

of the substrate support section may 1 nclude an electrical resistance
heating wire. In accordance with sone exanpl e enbodi nents of the
present i AvRSitaiensupnokited hgdhatipagr pltber Tof hautes nhagt baatréesngsnedr between
section may have a thickness of about 3 into to about 10 nmso as to

reduce thg,d pRKRAR LHLAM: e MReR Wdihlate and may heat the substrate supported

by the upper plate. Particularly, the insulating member may include a material
having a volume resistance greater than or equal to about 10° Q-cm at a
temperature of about 400°C to about 800°C so as to reduce a leakage current
between the heater and the ground electrode.

In accordance with some example embodiments of the present invention,
the heater of the subsfrate support section may include an electrical resistance
heating wire.

In accordance with some example embodiments of the present invention,
the insulating member of the substrate support section may have a thickness of
about 3 mm to about 10 mm so as to reduce the leakage current between the
heater and the ground electrode.

In accordance with the example embodiments of the present invention as
described above, a leakage current between a heater and an electrode may be

reduced by an insulating member including a material having a volume resistance
.5



heater and the ground el ectrode. In accordance with the exanple

enbodi ments of the present invention as described above, a | eakage
current between a heater and an el ectrode may be reduced by an

i nsul ati ng menber including a material having a volunme resistance -5
greater than or equal to about 106 2-cm at a tenperature of about

400C to about 800C. Further, the insulating nenber may have a

t hi ckness of about 3 mmto about 10 mm and the insul ati ng nmenber

may thus have an electrical resistance so as to sufficientl duc
the | eakdfEatr MaRO ARG abHE Hbeimzna EnodriesaoustDpf€ o SBou
further, the heater may include an electrical resistance heating

wire, amghgelre area of portions of the el ectrode opposite to the
heater may thus be reduced, thereby reducing the | eakage current

bet ween the heater and the electrode. (Advantageous Effects) .
Accordi ng to thertBRaniice s MBI RD St Mapediced diickngga rtli abputnhanm to
formng a thin laver on a substrate using plasma, a | eakage current

bet ween apieabenn! Qha MR AG ELrSHIRL HRL S 1hA BV QLRSI SIRESRIME so
and a ground electrode for formng the plasma nay be sufficiently

reduced by an insul ating nenber disposed between the heater and the
ground eldcdpriadiecicnHysednpe Hppleeitge crgent between the heater and the electrode.

Stili further, the heater may include an electrical resistance heating wire,
and the area of portions of the electrode opposite to the heater may thus be
reduced, thereby reducing the ieakage current between the heater and the
electrode.

[Advantageous Effects}

According 1o the example embodiments of the present invention, when
forming a thin laver on a substrate using plasma, a leakage current between a
heater for heating the substrate to a process temperature and a ground electrode
for forming the plasma may be sufficiently reduced by an insulating member
disposed between the heater and the ground electrode. Thus, an apparatus for
forming the thin layer may be prevented from being damaged due o the leakage
current between the heater and the electrode. Further, because the plasma for
forming the thin layer may be stably generated, the thin laver may be uniformly
formed on the substrate, and electrical characteristics of the thin layer may be

improved.
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forming the thin | ayer may be prevented from bei ng damaged due to the
| eakage current between the heater and the el ectrode. Further,
because the plasma for formng the thin |layer may be stably
generated, the thin layer may be uniformy forned on the substrate,
and el ectrical characteristics of the thin |layer may be inproved. -E
[ Description of Draw ngs] Exanple enbodi nents of the present
invention wll becone readily apparent along with the foll ow ng
detail ed description y\/Ben congidered in conjunction with the
acconpanyi ﬁ@e%ﬁrmcr{gg, FAYMESeh: FIG 1 is a schematic view
illustrating an apparatus for supporting a substrate in accordance
with an exanpl e:.emb9di BRMHoddhehtie O(Pr@%nére's@ﬁ?r%'vle%ﬁion Fifll Beddin@ readily

schematic view illustrating the heater shown in F 1, FIG 3 is a
schematic viewillustrating the electrode showmn in FIG 1; FIG 4 is
a schemat PRPAEB flongsiitt ithg SolnwngnsetpladstesctiRbionesthen apasidered in
el ectrode shown in FIG 1; FIG 5 is a schematic viewillustrating an

exanpl e of, {8 -NeRLAMN ﬁ@‘c’i‘@cdrﬁp?@ri% dawid Bl Gnibis a schematic

view illustrating an apparat us processing a substrate in

accordance wi th anot her exanpl e enbodi nent of the present .
FIG. 1 is a schematic view illustrating an apparatus for supporting a

substrate In accordance with an example embodiment of the present invention;

FlG. 2 15 a schematic view illustrating the heater shown in FIG. 1;

FIG. 3 1s a schematic view illustrating the electrode shown in FIG. 1;

FIG. 4 is a schematic view illustrating a distance between the heater and
the electrode shown in FIG. 1;

FIG. 5 1s a schematic view illustrating an example of the heater shown in
FIG. 1; and

FIG. 6 is a schematic view illustrating an apparatus for processing a
substrate n accordance with another example embodiment of the present
invention,

[Best Mode]

The present invention is described more fully hereinafter with reference to
the accompanying drawings, in which example embodiments of the present
invention are shown. The present invention may, however, be embodied in many

different forms and should not be construed as limited to the example

—
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invention. [Best Mddel The present invention is described nore fully
hereinafter with reference to the acconpanying draw ngs, in which
exanpl e enbodi nents of the present invention are shown. The present

i nventi on may, however, be enbodied in many different forns and
shoul d not be construed as limted to the exanple -7 enbodi nents set
forth herein. Rather, these enbodi nents are provided so that this

di scl osure will be thorough and conplete, and will fully convey the
scope of the present invention to those skilled in the art. In the

dr awi ngs, ethedigicrss sahdorthdieseiny e Rathers these gyrhasimantsy eyl aravifey spethat
exaggerated for clarity. It will be understood that when an el ement

or layer t'h?s irbeidied \$1ﬂn@%tfaﬁbﬂﬂh aPB " cRhpletOMNRCHAH LR, c@r‘f\ﬁé %SCODE of

el ement or layer, it can be directly on or connected

el ement or |ayer or intervening elements or |ayers may be present

I'n cont r d&&, Prigient gvealleneiet those raflied gdthe agls Beithg drawings: |the sizesoand
"directly connected to" another elenent or |ayer, there are no

ot or o THE e Syl S S e R B R PR, T o

i ncludes any and al | conblnatlons of one or nore of the associ ated

listed itenms. lttwiib¢ ubdermoed shasodhehan elahehooytevehnes refarsed ko 86 being

second, third, etc. may
“on” or "connected to” another element or layer, it can be directly on or connected
to the other element or layer or intervening elements or layers may be present.
In contrast, when an element is referred to as being “directly on” or “directly
connected to” another element or layer, there are no intervening elements or
layers present. Like reference numerals refer to like elements throughout. As
used herein, the term “and/or” includes any and all combinations of one or more of
the associated listed items.

It will be understood that, although the terms first, second, third, etc, may
be used herein to describe various elements, components, regions, layers and/or
sections, these elements, components, regions, layers and/or sections should not
be iimited by these terms. These terms are only used to distinguish one element,
component, region, layer or section from another region, layer or section. Thus,
a first element, component, region, layer or section discussed below could be

termed a second element, component, region, laver or section without departing

from the teachings of the present invention.
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be used herein to describe various el ements, conmponents, regions,

| ayers and/or sections, these el enents, conponents, regions, |ayers
and/ or sections should not be [imted by these terns. These terns

are only used to distinguish one el enent, conponent, region, |ayer

or section from another region, |ayer or section. Thus, a first

el enent, conponent, region, |layer or section discussed bel ow could be
termed a second el enent, conponent, region, |ayer or section mﬁthout
departing froqlthe tea?hlngs of the prgsent 1nventLon -8 Spati al

rel ative terns, RGEHYd& Vg ms. Sigihat "loxHd . t hePnerkend dag like. ﬁ@éd“?used
herein for ease of description to describe one elenment or feature's

rel ati onsfipeihQor @B@é Reri-et 8pBHL Qéhe@&n[f)@%h@r&é%n@ér 'féallﬂ?é 53t RMionBhip to
the figures. It will be understood that the spatially relative terns

are intended to encongass dlfferent orientations _of the device in
use or opéPaticsel¢mental of biateee (Bhes Brsknted inomedépireted!tivitteeunderstood
figures. For exanple, if the device in the figures is turned over,

el enents daseriHedi.as real WMerds ltéeﬂﬁ@ﬁ q & QﬁEoﬁb?é@ﬂff?er%ﬁt orientations

features mould hen be oriented above e other elenents or

features. Thus, the exanple term "belomf can enconpass both an

ori ent ati 6h tBE v mngebel oreratnn dewiddiiaraio the widrtins elepi¢iedt iadthe
(rotated 90 degrees or at other orientations) and the spatially

rel ative gescrd pt ﬁ&s éﬁ%l@eﬁte't | heLPrat 6l & %ﬁpésd' ggtlu)‘nec-irnﬂrer elements

t ermi nol ogy used herein is for e purpose of describing particular

described as “below” or “beneath” other elements or features would then be
oriented “above” the other elements or features. Thus, the example term
“below” can encompass both an orientation of above and below. The device may
be otherwise oriented (rotated 90 degrees or at other orientations) and the
spatially relative descriptors used herein interpreted accordingly.

The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the present invention. As
used herein, the singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates otherwise. [t will be
further understood that the terms “comprises” and/or “comprising,” when used in
this specification, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements,

components, and/or groups thereof.
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enbodi nents only and is not intended to be limting of the present

invention. As wused herein, the singular forns "a," "an" and "the"
are intended to include the plural forns as well, unless the context
clearly indicates otherwise. It will be further understood that the

ternms "conprises” and/or "conprising," when used in this
specification, specify the presence of stated features, integers,
steps, operations, elenents, and/or conponents, but do not preclude

t he presence o addi t,i on of eor re other features, .integers, ..
Steps, operati BAE  ePUIRNIS dREiTortiht e M andr Y.t Gl 8  Scigntific
Unl ess ot herw se defi ned, all terns (i ncluding technical and

sci enti fiermkerRBY Hiseth heveitne have tranianes reaithog yasn&o8ev ¥y one of
understood by one of ordinary skill in the art to which the present

i nvention belon ..t will be furt under st ood t ter such as
t hose defd"RERTY i&‘éfﬁwﬂ?ﬁ 9“Lf§e‘ﬁh‘8f‘égff&HSF?@S‘“V%%%L Sin Y’B]r‘é? g%f’thef

as having a neaning that is consistent wwth their neaning in the

context afndehgiooel gvanterarst sad W lthofotddh@elintreepidi@dy | fse@N dictionaries,
i deal i zed or overly formal sense unless expressly so defined herein.

Exanpl e enbodi ment s of the resent invention are described herein

with ref¥oEHtBe fRICEPERISd dactavaal MIaNRe FRALIIDFENBIRIANIAVIEN SotiE Maning in
illustrations of idealized enbodinents (and internediate structures)

of the prtﬁé%htéﬂVﬁ%b%iev%%t abUgkY wmhbabemrﬁfqua ihenshanesdafr dhely
illustrations as a result, for exanple, of
formal sense unless expressly so defined herein.

Example embodiments of the present invention are described herein with
reference to cross-sectional illustrations that are schematic illustrations of
idealized embodiments (and intermediate structures) of the present invention. As
such, variations from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be expected. Thus, example
embodiments of the present invention should not be construed as limited to the
particular shapes of regions iilustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. The regions illustrated in
the figures are schematic in nature and their shapes are not intended to illustrate
the actual shape of a region of a device and are not intended to limit the scope of
the present invention.

FIG. 1 is a schematic view illustrating an apparatus for supporting a

substrate in accordance with an example embodiment of the present invention, and
-10-




manuf acturi ng techni ques and/or tol erances, are to be expected. Thus,
exanpl e enbodi nents of the present invention should not be construed
as limted to the particular shapes of regions illustrated herein

but are to include deviations in shapes that result, for exanple,

from manufacturing. The regions illustrated in the figures are
schematic in nature and their shapes are not intended to illustrate

the actual shape of a region of a device and are not intended to

limt the scope of the present invention. FIG 1 is a schematic view

i |l ustrat FHg. ans appdeatus fiew suppathgngedieasebshoab en ifhiGadcond&nGes is a
wi th an exanpl e enbodi nent of the present invention, and -10 FIG 2

is a schepatic view.iljustrati the heater sho in FIG 1, and FIG
3ie o sontrdele kiR B AR e B e hbwn 1 n R G 1
Referring to FIGS. 1 to 3, an apparatus 100 for supporting a

substrate W i Refandog dafRteSwW td3am exparaltes ¢0Dddr sepdorohgthautpnesew, in
i nvention, may include an upper plate 110 for directly supporting

t he substrate a l.ower plate 12 di spos under the upper plate

110, “an 1 Reurrserng widhgee T frootbeR Seheaarceh e s BBT pRxdaciide an
and the |l ower plate 120, an el ectrode 140 interposed between the

upper pl atigpdd @laed 11 Defamslideatlyngupmirbige 130 ,sudBdage WEatenodbP plate 120
i nterposed between the insulating nmenber 130 and the |ower plate

120 The SUBSLIALS W b0 05,81 95057 Ao DS LhTRShhY PYBRSLESL b A cen

the upper plate 110 and the lower plate 120, an electrode 140 interposed between
the upper plate 110 and the insulating member 130, and a heater 150 interposed
between the insulating member 130 and the lower plate 120.

The substrate W to be processed may be directly supported on an upper
surface of the upper plate 110. Here, the substrate W may be a silicon wafer to
manufacture semiconductor devices, and a thin layer may be formed on the
substrate W. However, the substrate W may not be limited by the silicon wafer.
For example, the substrate W may be a flat type substrate formed of glass or
quartz, which may be used to manufacture a display panel for displaying images in
manufacturing a flat panel display such as a plasma display panel {PDP), a liquid
crystal display (LCD), an organic light-emitting diode (OLED) display, and the like.

The upper plate 110 may be formed of a material, for example, a ¢ceramic
material, which has good heat resistance and is an insulating material. Examples

of the ceramic material may include aluminum nitride (AIN), silicon nitride (SisN),
211 -



surface of the upper plate 110. Here, the substrate Wnmay be a
silicon wafer to manufacture sem conductor devices, and a thin |ayer
may be fornmed on the substrate W However, the substrate Wnay not
be limted by the silicon wafer. For exanple, the substrate Wmy be
a flat type substrate forned of glass or quartz, which nmay be used
to manufacture a display panel for displaying imges in

manufacturing a flat panel display such as a plasma display panel

(PDP), a liquid crystal display (LCD), an organic light-emtting
di ode (OLEDjordicephidg, (Sahd Baren| mllkredef Jugpeningmeeidel 0A ey b @lrenrélae

of a material, for exanple, a ceramic material, which has good heat

sl st anomyans A Y B8 \RBTRRE L PRI SIS bR CSrRUE, on

-11 silicon carbide (SiC), boron nitride (BN), alum num oxide
(A1203), unperthetel ] Ké mayThe Ser e by iza$istareng beagsedsaldacecoamimpawder.
conbi nation thereof. Further, the upper plate 110 may be fornmed by a

sintering proc Y : h f i i
ayer on't he saporarer i ik P b i g B FREHR P! h e
using plasma, the substrate Wnmay be stably heated on the upper

pl at e 11Qppenclakecttisalg Paseef erendstbetWenay he spdids measmtiot hiee upper

upper plate 110 nay be prevented. The | ower pl ate 120 nay be

di sposed Lfnde 1(5 g ri a]%ﬁt%éflelrgﬁ@@ge bﬁqe %l f ke uppse?‘m?dte 110

material 48 t e upper alle

may be prevented.

The lower plate 120 may be disposed under the upper plate 110 and may be
formed of the same material as the upper plate 110, Thus, further detailed
descriptions for the lower plate 120 will be omitted.

The upper plate 110 and the lower plate 120 may be disposed opposite to
each other, and the insulating member 130 may be interposed therebetween.
That is, the lower plate 120, the insulating member 130 and the upper plate 110
may be stacked in order and may be combined with one another.

Further, the insulating member 130 may be interposed between the
electrode 140 and the heater 150 to electrically insulate the electrode 140 from
the heater 150.

Thus, it is desirable that the insulating member 130 have a sufficiently high
electrical resistance. Particularly, the insulating member 130 mav include a

material having a volume resistance greater than or equal to about 10° Q-cm at a
-12 -



descriptions for the lower plate 120 will be omtted. The upper plate
110 and the lower plate 120 may be di sposed opposite to each other,

and the insulating nenber 130 may be interposed therebetween. That

is, the lower plate 120, the insulating nenber 130 and the upper

plate 110 may he stacked in order and rmay be conbined with one

anot her. Further, the insulating nenber 130 nmay be interposed between
the electrode 140 and the heater 150 to electrically insulate the

el ectrode 140 from the heater 150. Thus, it is desirable that the

i nsul at i néeTBABEEre 8Da el 00°Supfabore RODYC hi feanwhiet ihiecailume resistance of
resi stance. Particularly, the insulating nenber 130 may include a

mat eri al Q%\{éﬂégm?%%mg% B@édn%éémeerggseg&gagggmeo @H%Bgﬁq 200 s, the

10r' Qcma erature of abou

Meanwhi | e, the volume resistance of a material generally becones

| ower as mztteu%ﬂbnadzdufer ber areeda tmg hrembath S0 mhéne hamaterélativelselighovolume
the insul ati ng menber 130 may have a rel atively high vol une

resi stance at erature r than about Cin c ari so ith
ot S he e Rl TR G Rl el 0 A0 Sqn K HpIBat At the
t he insul ati ng nenber 130 may be sintered al um num nitride. The

sintered afpeumdbi Bbele YD hBsHEgDIRC.a sintering process using
an alum numnitride powder. The sintering process for formng the

i nsul atin . ) , . . .
g For example, the insulating member 130 may be sintered aluminum nitride.

The siniered aluminum nitride may be formed by a sintering process using an
aluminum nitride powder. The sintering process for forming the insulating
member 130 may be performed in an nert gas atmosphere including nitrogen,
argon, or the like, Particularly, the sintering process may be performed under a
pressure of about 0.01 ton/cm® to about 0.3 ton/cm® at a temperature of about
1,600°C to about 1,900°C to thereby allow the insulating member 130 to have a
sufficiently high volume resistance so that the electrode 140 may be sufficiently
insulated from the heater 150 by the insulating member 130.

The insulating member 130, 1.e., the sintered aluminum nitride, may include
more than about 95 weight percent of aluminum nitride.

Alternatively, the insulating member 130 may be formed of the same
material as that of the upper plate 110 or the lower plate 120. In such a case, the
upper plate 110, the lower plate 120 and the insulating member 130 may be formed

of a ceramic material having a volume resistance greater than or equal to about
-13-



menber 130 nay be perforned in an inert gas atnosphere including
nitrogen, argon, or the like. Particularly, the sintering process
may be perfornmed under a pressure of about 0.01 ton/cnR to about 0.3
ton/cn2 at a tenperature of about 1,600C to about 1,900C to thereby
allow the insulating nenber 130 to have a sufficiently high vol une
resi stance so that the el ectrode 140 may be sufficiently insulated
fromthe heater 150 by the insulating nenber 130. The insulating
menber 130, i.e., the sintered alum numnitride, may include nore
than about0'08~wei ght tqsape@hureop! abaih HHFCniot abas 80N ECer nat i vel y, t he
i nsul ating nenber 130 nmay be forned of the same material as that of

upper plate 1107 TR T ter Drare PRI ERATT B e Dl g the

may he formed of a ceramic material having a volunme resistance
great er tihanlaéngegerabet d38bolihe eid@rdd6 182 map x ekecteopér abureeted with an
about 400C to about 800C. The el ectrode 140 nmay be interposed between

t he upper plate 110 t he....insul ati.n nbe 0. The el ectrode 140
my bo ot BEPHE ARG E 00k Sae i P LaTTER S be W3Poandt oe T pidhe #00d
el ectrode 140 may be fornmed of a netal having good conductivity. For
exanpl e, ddirivetiettyr odeod 4kamyle] nékude:ctiandeal UM (@) , includegsiealW (Ta),
nol ybdenum (M), nickel (Ni), and the like, and an alloy thereof may

f h 140. . . .
be used t%rnggte% (%)e.%g(glgggenun? (Mo), nickel (Ni}, and the like, and an alloy thereof may

be used for the electrode 140.

When forming plasma to form a thin layer on the substrate W using high
frequency power, e.g., radio frequency (RF) power, the electrode 140 may provide
a reference potential for forming the plasma. Further, the electrode 140 may be
used to direct the plasma onto the substrate W while forming the thin layer.

The electrode 140 may have a mesh-like shape as shown in FIG. 3.
Alternatively, the electrode 140 may have a plate-like shape. The electrode 140
may have a size corresponding to that of the substrate W placed on the upper plate
110.

The electrode 140 may be placed on the insulating member 130 when the
insulating member 130 is formed. Particularly, the electrode 140 may be placed
on a powder material for forming the insulating member 130 when a sintering
process for forming the insulating member 130 is performed. Alternatively, the

electrode 140 may be placed beneath a ceramic powder forming the upper plate
S 14 .-



When forming plasma to forma thin |ayer on the substrate Wusing
hi gh frequency power, e.g., radio frequency (RF) power, the

el ectrode 140 may provide a reference potential for formng the

pl asma. Further, the electrode 140 may be wused to direct the plasna
onto the substrate Wwhile formng the thin | ayer. The el ectrode 140
may have a nesh-1like shape as shown in FIG 3. Alternatively, the
el ectrode 140 may have a plate-li ke shape. The el ectrode 140 nmay
have a size corresponding to that of the substrate Wplaced on the

upper pl atld( @h6n aBieteeingGiroedes IAfomyndenpligsadlan { h@id psybahbAGo that
menber 130 when the insulating nmenber 130 is forned. Particularly,

t he el ectrpode 140 a owder material for formng the

i nsul ati ng lﬂﬁﬁeﬁr"gaolﬁﬁéﬁdya%& HF‘@PF’n‘@fP A IS SUFlgFe rofr HichgPPRE Plate 110.
insul ating nmenber 130 is perforned. Alternatively, the electrode 140
may be pl agethbengatBpar gafran 1o pONARS (fanming nﬁé}ﬁbélrp@% rﬁ’éyatb% mdeua
110 when a sintering process for formng the upper plate

performed so that_the el ectrode 140 be pl aced on Iovver surface
of the uppermpf-at &henghe ynper wéite H{éan%@bﬁ npﬂt&atenglmn@m t#Heare combined
i nsul ati ng menber 130 may be individually formed. Wen the upper

pl ate 110 apdethe oifisulid bf&tgea@m

ot her, t he el ectrode 140 nt e%ﬁsﬁﬁﬁpﬁég%ﬁbé&h

150 may be used to heat the substrate W Particularly, the
The heater 150 may be used to heat the substrate W. Particularly, the

\eat er

heater 150 may be electrically connected with a power supply 100b.

The heater 150 may include an electrical resistance heating wire. That is,
the heater 150 may be formed of a metal generating heat using driving power,
which is provided from the power source 100b. For example, the heater 150 may
include tantalum (Ta), tungsten (W), molybdenum (Mo), nickel (Ni), and the like,
and an alloy thereof may be used for the electrode 150.

The heater 150 may be placed on the lower plate 120 when the lower plate
120 is formed. That is, the heater 150 may be placed on a ceramic powder for
forming the lower plate 120 when a sintering process for forming the lower plate
120 is performed. Alternatively, the heater 150 may be placed beneath the
powder matenal forming the insulating member 130 when a sintering process for
forming the insutating member 130 is performed so that the heater 150 may be
placed on a lower surface of the insulating member 130. Further, the insulating

member 130 and the lower plate 120 may be individually formed. When the
-15-



heater 150 may be electrically connected with a power supply 100b.

The heater 150 may include an electrical resistance heating wre.

That is, the heater 150 may be forned of a netal generating heat

using driving power, which is provided fromthe power source 100b.

For exanple, the heater 150 may include tantalum (Ta), tungsten (W,
nmol ybdenum (M), nickel (Ni), and the Iike, and an alloy thereof may
be used for the eIectrode 150. The heater 150 nay be placed on the

| ower plate 120 when the_lower plate 120 is forned. That is, the

heat er 150SHAY e praeed-Bing WelaWFE PRde 3§ combnafl gth Rach gilar. the

plate 120 when a sintering process for formng the lower plate 120
I's perforymde: ft\%heﬁ@@bwete{poémtﬁt%tefwéeﬁp may be placed beneath the

powder material formng the 1 nsulating nmenber 130 when a sintering

process for formng the insulating nmenber 130 is perfornmed so that
the heater 150Afmyiobe iplFHced ba atonepOgnrY dealisposadetd aewkapdmito the
menber 130. Further the insul ati ng menber 130 and the |ower plate

;ﬁg tnhlg Ib%vl\jllesg%l ate iiﬂfé 1&%2;{1%@1 |ned %éb?hpl%%eg%i da]]hb ﬁ@ g%gi(gal

may be int e_rposed t her ebet ween. As shown in FIG 2, the heat er 150
may be direpodentd dicetngespendSt odisheseds abstagate Wemhileh Fer plixacede othe
the upper plate 110, and may include an electrical resistance

heating w r(‘iatrlcsai2 rgs%lt)z?sedhggtmg% lrgrlééqtmearyv%ave concenatrq% ClI’CEe Structure,

when the substrate W is circular, for example, a silicon wafer. Thus, the heater
150 may uniformly heat the substrate W.

As described above, the substrate support apparatus 100, in accordance
with the example embodiments of the present invention, may sufficiently insulate
the heater 1350 from the electrode 140 in a low temperature process as well as a
high temperature process, because the insulating member 130 for insulating the
heater 150 from the electrode 140 has a volume resistance greater than or equal
to about 10% @-cm at a temperature of about 400°C to about 800°C. Thus, a
leakage current may be sufficiently reduced between the heater 150 and the
efectrode 140.

FIG. 4 is a schematic view illustrating a distance between the heater and
the electrode shown in FIG, 1.

Referring 1o FIG. 4, 1t is desirable that the insulating member 130 have a

thickness of about 3 mm to about 10 mm so as to sufficiently reduce the leakage
_16-



el ectrical resistance heating wire 152 may have a concentric circle
structure, when the substrate Wis circular, for exanple, a silicon
waf er. Thus, the heater 150 may uniformly heat the substrate W As
descri bed above, the substrate support apparatus 100, in accordance

wi th the exanpl e enbodi nents of the present invention, nmay

sufficiently insulate the heater 150 fromthe electrode 140 in a | ow
tenperature process as well as a high tenperature process, because

the insulating nenber 130 for insulating the heater 150 fromthe

el ect r odecua@nhdx:taeeo| ihveetesticsicande ardedterheahan 160. ebuabichtao cabauit is
106 Qcmat a tenperature of about 400C to about 800C. Thus, a

| eakage cyr, l?n}gleg‘%&%gg E‘]EIJHE&' etﬂ%h%e'{‘q%@co dehgtween, | ﬂ%erzglahz?v Ovolume

and the eec Fo aschenalc Vi ew 1 Strat

di stance between the heater and the el ectrode shown in FIG 1.

Ref erri ngreosfEnGe dieaitér tisardesiacahl ¢o tdtatul 1 Qnsml at kg mmerbearre 1@0about
have a thickness of about 3 mMmto about 10 mmso as to sufficiently

couce (gobietain, Mosr ol DENEETA TR S Fel SRR i merea

menber 130 be formed of a material having a volune resistance

greater thamiauregudldet ovhieAuinalObe 2fceMmedlt i dneifet atdy atrdbs@Eheut under a
400C to about 800C. For exanple, the insulating nmenber 130 may be

sintered . .
pressure of about 0.01 ton/cm® to about 0.3 ton/cm?® at a temperature of ahout

1.600°C to about 1,900°C.

FIG. 5 is a schematic view illustrating an example of the heater shown in
FIG. 1.

Referring to FIG. 3, the heater 150 may include an electrical resistance
heating wire. In such a case, it is desirable that the electrical resistance heating
wire have a circular cross—section to reduce the leakage current between the
heater 150 and the electrode 140. The leakage current may be reduced between
the heater 150 and the electrode 140 by increasing a distance between the heater
150 and the electrode 140.

When the electrical resistance heating wire has the circular cross—section,
distances between side portions of the electrical resistance heating wire and the
electrode 140 may be increased, and an average distance between the heater 150
and the electrode 140 may thus be increased. As a result, an electrical resistance

may be increased hetween the heater 150 and the electrode 140, and the leakage
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alum numnitride, which may be forned in an inert gas atnosphere
under a pressure of about 0.01 ton/cnR to about 0.3 ton/cnR at a
tenperature of about 1.600C to about 1,900C. FIG 5 is a schematic
view illustrating an exanple of the heater shown in FIG 1.
Referring to FIG 5, the heater 150 may include an electrical
resistance heating wire. In such a case, it is desirable that the
el ectrical resistance heating wre have a circular cross-section to
reduce the | eakage current between the heater 150 and the el ectrode

140. The %5%&@88&&?%%? rReyCcHbPEBRRE D BeeEA 20 Yl Hisatlertrede 1l

the el ectrode 140 by increasing a distance between the heater 150
and the el ectrpge &4Q. Vbemehie: alieqt [llLfé@flatfn%,S'aﬁt%ﬂ%@aﬁ%arféﬁ%ﬂ%é&fing a

has the circular cross-section, distances between side portions o

the electrical resistance heating wire and the electrode 140 may be

i ncr easedUbaH@laniNavEEafENGE s A HT einpshigie ek arde hembedine  cdnthe heresent
el ectrode 140 may thus be increased. As a result, an electrical

resi stan By, be increased between the heater 150 and the el ectrode

140, andqﬁ‘ﬁee | eakage -17 current may thus be reduced between the
heater 150 and the electrode 140. FIG 6 is a schematic view
illustrating aRekpparatudfort.processiratisa 200bder arecessimg corddaveate, in
wi t h anot her exanpl e enbodi ment of the present

accordance with another example embodiment of the present invention, may
include a process chamber 210 for providing a process space to process a
substrate W to be processed, a substrate support section 100 for supporting and
heating the substrate W, and a gas supply section 220 for supplying a reactive gas
into the process chamber 210.

The gas supply section 220 may include a gas inlet 222 connected to the
process chamber 210. The reactive gas may include a source gas for forming a
thin layer on the substrate W. The source gas may be supplied into the process
chamber along with a carrier gas. For example, the source gas may include a
silane (Sildy), nitrogen dioxide {(NO), ammonia (NHz), and the like. These source
gases may be used alone or in a combination thereof. An inert gas such as argon
(Ar), nitrogen (N2), and the like may be used as the carrier gas.

The substrate support section 100 may be disposed in the process chamber

210, and the substrate W may be supported by the substrate support section 100,

The substrate support section 100 may include an upper plate 110 1o directly
.18-




invention. Referring to FIG 6, an apparatus 200 for processing a
substrate, in accordance with another exanpl e enbodi ment of the
present invention, may include a process chanber 210 for providing a
process space to process a substrate Wto be processed, a substrate
support section 100 for supporting and heating the substrate W and

a gas supply section 220 for supplying a reactive gas into the

process chanber 210. The gas supply section 220 may i nclude a gas

inlet 222 conn roces 0., The reactive gas

ot ude- asaotnaang subRinly BREEE SIERTRTararSen Lo ERE ki e B o
The source gas may be supplied into the process chanber along with a

carrier gasulfitng exaigdrel, 30 lhecrpoded beghseiee imsdrudeteal 1Ghh@ e lower plate
()il-h), nitrogen dioxide (NO2), ammnia (NH3), and the |ike. These

source ¢ be, used a in a nblnatl n t her eof nert
gas such i?saﬂgb ”“F%ﬁ;““ﬁ?%?ggganNQPse PigEn) § euﬁﬁ?'85”65%35§§dthe
the carrier gas. The substrate support section 100 may be di sposed in

the processuthiaibalemBdOl3and diR& tsplBshhalfo WhEByHRe SHPPOLEESG: Hydt%h%o
substrate support section 100. The substrate support section 10

i nclude an upper plate 110 to dlrectly 18_ support the substrate
| over pl atEeIEpedl kpssss hadesulahes appeerpl 3 and toe logver platul a9 m@eat the
menber 130 interposed between the upper plate 110 and the | ower plate

substrate W.

Meanwhile, the substrate process apparatus 200 may [urther include a
support shaft 100a for supporting the substrate support section 100. lere, the
heater 150 and the ground electrode 140 may be electrically connected with a
power supply 100b and a ground 100c.

Further detailed descriptions of the substrate support section 100 will be
omitted because these are identical or similar to those of the substrate support
apparatus already described with reference to FIGS. 1 to 5.

The gas supply section 220 may include a shower head 224 disposed at
upper portion in the process chamber 210, The shower head 224 may have a
plurality of holes to supply the reactive gas onto the substrate W and may be
connected with a gas source through the gas inlet 222,

Further, the gas supply section 220 may serve as an upper electrode to
form the plasma from the reactive gas. That is, the plasma may be generated by

a potential difference between the upper electrode and the ground electrode 140.
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120, a ground el ectrode 140 interposed between the upper plate 110

and the insulating nenber 130 to direct plasma onto the substrate W
and a heater 150 interposed between the insulating nenber 130 and

the lower plate 120 to heat the substrate W Meanwhile, the

substrate process apparatus 200 may further include a support shaft
100a for supporting the substrate support section 100. Here, the

heat er 150 and the ground el ectrode 140 may be electrically connected
with a power supply 100b and a ground 100c. Further detailed

descri ptions ofVHdnefwubaprdketlduppeet dedid anbdRBtemW ludhes thaiglheda, the
because t hese are identical or simlar to those of the substrate
support a alrea described with reference to FIGS. 5.
Ther gas STPBIS S FrEshoS ot (o TEGHee S SR OVEPCFonif DGl s fater
upper portion in the process chanber 210. The shower head 224 may

have a plag.allhtsncefa bades lcakappRhyrdiiensedetduiRcigatydatiocéd@ctween the
substrate Wand nay be connect ed with a gas source through the gas

inlet 222. Fur e gas u ection 220 nmay. serve as an upper
el ectrod Etaé@ 55 rﬁnfiﬁge @fﬁ%@e Fﬁff%@“b gsews;feth@a@SHP?Hag ”P%mb?’hg% may
pl asma may be generated by a potential difference between the upper
el ect r odeycainidieo s enHidrial @\Hh@@e\/&&@le resﬂsQ%mQréaQémﬂlﬁl SN about

| ayer on the substrate Wusing the plasna
10" Q-cm at a temperature of about 400°C to about 800°C and may have a
thickness of about 3 mm to about 10 mm as described above.
[Industrial Applicability]

According to the example embodiments of the present invention, when
forming & thin layer on a substrate using plasma, a leakage current between a
heater for heating the substrate to a process temperature and a ground electrode
for forming the plasma may be sufficiently reduced by an insulating member
disposed between the heater and the ground electrode.

Thus, an apparatus for forming the thin layer may be prevented from being
damaged due to the leakage current between the heater and the electrode.
Further, because the plasma for forming the thin layer may be stably generated,
the thin layer may be uniformly formed on the substrate, and electrical
characteristics of the thin layer may be improved.

Although the exemplary embodiments of the present invention have been

described, it is understood that the present invention should not be limited to these
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substrate Wnay be heated to a predeterm ned process tenperature by
the heater 150. In such a case, a | eakage current may be
sufficiently reduced between the heater 150 and the ground el ectrode
140 because the insulating nmenber 130 may be fornmed of a materi al
havi ng a vol une resistance greater than or equal to about 10'3 Qcn
at a tenperature of about 400C to about 800C and may have a

t hi ckness of about 3 mmto about 10 mm as descri bed above.

[ I ndustrial_ licabili.t ccording to the exampl e.enbodi nents of

o' pr ese <P HOuN FoRodkb SR S L p b Ay GRSt P made by
using plasma, a | eakage current between a heater for heating the
substrat e ¢he skifedcigsshd erperigiinr giecansira giOwedpel sfCiieodeesdrar invention as
formng the plasma nay be sufficiently reduced by an insulating

menber dis OS?E beiwee the heater and the ground el ectrode. Thus,

an appar at'G5= 81 EF 5145 the thin | ayer may be prevented from bei ng
damaged due to the | eakage current between the heater and the

el ectrode. Further, because the plasma for formng the thin |ayer

may be stably generated, the thin layer may be uniformy formed on

the substrate, and electrical characteristics of the thin |ayer may

be i nproved. Although the exenplary enbodi nents of the present

i nventi on have been described, it is understood that the present

i nvention should not be limted to these -20
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exenpl ary enbodi nents but various changes and nodifications can be
made by one skilled in the art within the spirit and scope of the
present invention as hereinafter clainmed. -21 (Cains] [Caiml 1
An apparatus for supporting a substrate conprising: an upper plate
supporting the substrate; a |lower plate disposed under the upper

pl ate; an insul ating nmenber interposed between the upper plate and
the lower plate; an el ectrode interposed between the upper plate and
the insulating nenber to direct plasna onto the substrate supported
by the updéiapidt e; and a heater interposed between the insulating
menber and the lower plate to heat the substrate supported by the
upper pIaU%F,¥@§5ein the insul ati ng menber conprises a nmateri al
having a vo e *resistance greater than or equal to about 106 Q cm
at a tenperature of about 400C to about 800C so as to reduce a

| eakage curr enfnhgipsesiustibe sheatemgandubitnetcet @apriotg. (C ai m 2]

an upper plate supporting the substrate;

a lower plate disposed under the upper plate:

an insulating member interposed between the upper plate and the lower

plate;

an electrode interposed between the upper plate and the insulating member

to direct plasma onto the substrate supported by the upper plate; and
a heater interposed between the insulating member and the lower plate to

heat the substrate supported by the upper plate,

wherein the insulating member comprises a material having a volume

resistance greater than or equal to about 10° Q-cm at a temperature of about

400°C to about 800°C so as to reduce a leakage current between the heater and

the electrode.

[Claim 2}

The appardatus of claim 1, wherein the msulating member is sintered

aluminum nitride that is formed in an inert gas atmosphere under a pressure of

about 0.01 ton/cm® to about 0.3 ton/cm? at a temperature of about 1,600°C to about

1,900°C.
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The apparatus of claim1l, wherein the insulating nmenber is sintered
alumnumnitride that is fornmed in an inert gas atnosphere under a
pressure of about 0.01 ton/cm to about 0.3 ton/cnR at a tenperature
of about 1,600C to about 1,900C. -22 [Caim 3] The apparatus of
claim2, wherein the insulating nenber conprises nore than about 95
wei ght percent of alumnumnitride. [Caim4] The apparatus of claim
1, wherein the insulating nmenber has a thickness of about 3 mmto
about 10 mm so as to reduce the | eakage current between the heater
and the el Eetawddl [C aim5] The apparatus of claim 1, wherein each
of the upper and |lower plates includes sintered ceramcs. [C aim 6]

Th t L.al.m. el N t o J L:
The, apparl e, ofyshph ity el Qnhenier (A aies AmeL oS pice o

the el ectrode is shaped into a nesh or a
than about 45 weight percent of aluminum nitride.

[Claim 4}

The apparatus of claim 1, wherein the insulating member has a thickness of
about 3 mm to about 10 mm so as to reduce the leakage current between the
heater and the electrode.

{Claim 5]
The apparatus of claim 1, wherein each of the upper and lower plates
includes sintered ceramics.
[Claim 6}

The apparatus of claim 1, wherein the heater includes an electrical

resistive heating wire.
[Claim 7]
The apparatus of claim 6, wherein the electrode is shaped into a mesh or a
plate.
[Claim 8]
An apparaius for processing a substrate comprising:
a process chamber;

a substrate support section disposed in the process chamber to support and

.93



plate. [Claim8] An apparatus for processing a substrate conpri sing:
a process chanber; a substrate support section disposed in the
process chanber to support and -23 heat the substrate; and a gas
supply section supplying a reactive gas into the process chanber to
forma layer on the substrate and serving as an upper electrode to
formplasma fromthe reactive gas, wherein the substrate support
section conprises: an upper plate supporting the substrate; a | ower
pl ate di spos ungerrthe pper plate; an insulating nmenber interposed
bet ween t tﬁg%éP pi'4te 884d the |ower plate; a ground el ectrode

i nt erposed between the upper plate and the insulating nenber to

direct the pl agp@sabely becsabstpmymgss pparitvedehy idtbendpreted ai@nber to
and a heater interposed between the insulating nmenber and the | ower

plate to _heat the substrate supported by the upper plate, and the
i nsul at i 1T MeRtBIETCHphe SHESEalFatt SETVIRAVASHY 4PDBT alRstrads: & gﬁ@é plasma

from the reactive gas,

wherein the substrate support section comprises:

an upper plate supporting the substrate;

a lower plate disposed under the upper plate;

an insulating member interposed between the upper plate and the lower
plate;

a ground electrode interposed between the upper plate and the insulating
member to direct the plasma onto the substrate supported by the upper plate: and

a heater interposed between the insulating member and the lower plate to
heat the substrate supported by the upper plate, and

the insulating member comprises a material having a volume resistance
greater than or equal to about 10° &—cm at a temperature of about 400°C to about
800°C so as to reduce a leakage current between the heater and the ground
electrode.

[Claim 9]
The apparatus of claim 8, wherein the heater of the substrate support

section comprises an electrical resistive heating wire.
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greater than or equal to about 106 2-cm at a tenperature of about
400C to about 800C so as to reduce a | eakage current between the
heater and the ground electrode. [Caim9] The apparatus of claimS8,
wherein the heater of the substrate support section conprises an
electrical resistive heating wire. -24 [Caim 101 The apparatus of
claim8, wherein the insulating nenber of the substrate support
section has a thickness of about 3 mMmto about 10 nmso as to reduce
the |eakage current between the heater and the ground el ectrode. -25

[Claim 10]
The apparatus of claim 8, wherein the insulating member of the substrate
support section has a thickness of about 3 mm to about 10 mm so as to reduce the

leakage current between the heater and the ground electrode,
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