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1 CONNECTION MEMBER, GROUND STRUCTURE, HEATER AND
APPARATUS FOR PROCESSING A SUBSTRATE INCLUDING THE
CONNECTION MEMBER CROSS-REFERENCE TO RELATED
APPLICATIONS 5 This application claims priority under 35 USC 119 to

KEESANEHRAN DRRIBREOTENS A08 SR (R AIE A ANPEIORRIPRPPRRATUS

the Korean Intellectual Property Office (KIPO), the contents of which are

heesinPRESOEX BIRG Y SeesaresTia |l UENNE tY HEORANNECRIONMWIEMBER
THE INVENTION 1. Field of the Invention Example embodiments of the

present invention relate to a connection member, a ground structure, a
heater and an apparatus for processing a substrate including the connection
member. Mor€ ROSSHRE R RENCHE T OrRIELANMESRHLIIEADIOdERt 15 invention
relate to a connection member for connecting a ground terminal to a ground
mountl rasgrepmMidativociclieema heetly andden BSpdtatus§or PotesKivrgan Patent
substrate including the connection member. 2. Description of the Related Art
Acrdisatiom N s@Rfico R0 tledicen ngialenéinAfeiuiadihs Kaespritekectual
for 20 forming electrical circuits on a semiconductor substrate, an electrical
P&P@%@hfﬂ@% @rdb@s@f&?@&ﬁﬁ@’ IR BEIIeH AserRItesk pyageference in
semiconductor device, and a packaging process for encapsulating the
thelhSili§ctor device with an epoxy resin, and singulating the
semiconductor substrate into semiconductor chips. The fab process may
include a deposition process for forming a layer on the 25 semiconductor

substrate, a chemicaﬁgmgawwméwwmss for

1. Field of the Invention

Example embodiments of the present invention relate to a connection member,
a ground structure, a heater and an apparatus for processing a substrate including the
connection member. More particularly, example embodiments of the present
invention relate to a connection member for connecting a ground terminal to a ground
mount, a ground structure, a heater and an apparatus for processing a substrate
including the connection member.

2. Description of the Related Art

Generally, a semiconductor device may be manufactured by a fab process for
forming electrical circuits on a semiconductor substrate, an electrical die sorting (ESD)
process for testing electrical characteristics of the semiconductor device, and a
packaging process for encapsulating the semiconductor device with an epoxy resin,
and singulating the semiconductor substrate into semiconductor chips.

The fab process may include a deposition process for forming a layer on the

semiconductor substrate, a chemical mechanical polishing (CMP) process for
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2 planarizing the layer, a photolithography process for forming a photoresist
pattern on the layer, an etching process for forming a pattern having
electrical characteristics from the laye?, an ion implantation process for
implanting impurities into the semiconductor substrate, a cleaning process

plQFJRIMRYIRG [9V6199 ﬁHBﬁiﬁtﬂ%ﬁﬁaBﬂﬁb?o%és%”?&%ﬂH (SBRGISALE SHUEM on

process for drying the cleaned semiconductor substrale, and a test process

tﬁ@rlgﬁéﬁcgﬁ%%iﬁd@t?m%|?é/refdPﬁ1§H§ BaHeEBrn N%\Mﬁgaé@cﬁical characteristics
c

plasma-enhance emical vapor deposition (PECVD) apparatus, which may

frencith@ PosesagadintPrpialasion Sprtrdesofsn thedayengr Mpupestermienae
be widely used in the fab process. The conventional PECVD apparatus 10

sendigandluotier 3yirsicates ahenbipigharocesa tpacmuiteydacgmetdistiuncties on the
substrate is processed, a heater in the process chamber to heat the
semnrshdtetsuhsbsteate, angdnanpedeessderfalriorgitig aclslasata spsidanduator
reaction gas introduced into the process chamber. The heater may include a
shiesitiie, 0 R e eaterpe ot detrstindidriesthie theasyry BIGBR, Rat@™® ground
structure built into the heating block. An example of the 15 ground structure
is disANSVERARY for@anPlBaMa BRI R gishaiAN oV a0 atepasiiion RECVD)
perspective view illustrating a conventional ground structure, and FIG. 2 is a

ARRRLAURVDIGR AN RIFIRIRPIOCS TS SER B IQER PSR SRS i fariHE R ET the

sfructure in FIG. 1. Referring to FIGS. | and 2_a ground stru includes
OB Ve iRy S O PR o, L SRR B SR qeporatis

m%%‘#ﬁﬁﬁ%@ﬁjg&%%&é%%ﬁ%%%&ungné’ &%}E%W%@%e %80?%9&%%88%& ate is

uctive 'sheet and the conductive sheet

prfanddng Eamad PaRe H-as ExahBRERNLIIRE sERTRERUYEN: 4553 ate, and

screws 50.
an electrode for forming a plasma gas from a reaction gas introduced into the process

chamber. The heater may include a heating block, a heating electrode built into the
heating block, and a ground structure built into the heating block. An example of the
ground structure is disclosed in Korean Utility Model Registration No. 0420693.

FIG. 1 is a perspective view illustrating a conventional ground structure, and
FIG. 2 is a perspective view illustrating a conductive sheet and a clamp of the ground
structure in FIG. 1.

Referring to FIGS. 1 and 2, a ground structure 1 includes a clamp for clamping
a ground terminal 20, and a conductive sheet 40 connected between the clamp 30
and a ground base 10 to form a ground path. The clamp 30 and the conductive
sheet 40, and the conductive sheet 40 and the ground base 10 are fixed to each other,
respectively, using screws 50.

However, since the clamp 30, the conductive sheet 40 and the ground base 10

are assembled with one another using the screws 50, contact failures may be
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However, since the clamp 30, the conductive sheet 40 and the ground base
10 25 are assembled with one another using the screws 50, contact failures
may be 3 generated between the clan®p 30 and the conductive sheet 40, and
the conductive sheet 40 and the ground base 10. Thus, arcing may be

g8RaskalP B RGRERNGarI™B ARG RARAVEMEENa8! 4RqaRE Bshductive

conductive sheet 40 and the ground base 10. 5 Further, since the conductive

sRBSeLGORaSReGFIARE LB -(RAUBREY BAWRS (04yCBEVEEHBERRRTBERRSHthe

into plasma may be concentrated on a bent portion of the conductive sheet

clhthpl Bersfarehdhp sansratiiest ighafieque ey demes Braecybtaadestground
portion of the conductive sheet 40. 10 SUMMARY OF THE INVENTION

b&seamiple embodiments of the present invention provide a connection member
that is capable of stably connecting a ground terminal to a ground mount.
Examplétbarbeiditadhes aindhective sthaeinde ritionaalde prpeidegh-dnegqusicy power
structure including the above-mentioned connection member. 15 Example

fasiepREriee & IPaes HEasanta mlasitiamat Pg sopeigied Readenhenitianofiibe
above-mentioned connection member. Example embodiments of the present

CRnpsEYR %?ﬁie}é‘loalsEW@\M% & éﬁﬁ%‘?ﬁi@é%h%@’%ﬁ@c& BOWSfrataY cut the
including the above-mentioned connection member. 20 A connection

DA RATEPTPLING FORARENNRSNSEE Epect of the present invention includes a

clamping portion, a fixing portion and a bending portion. The clamping
portions holds a ground terminal. The fixing portion is fixed to a ground

mount. The SUMMARY OF THE INVENTION

Example embodiments of the present invention provide a connection member
that is capable of stably connecting a ground terminal to a ground mount.

Example embodiments of the present invention also provide a ground
structure including the above-mentioned connection member.

Example embodiments of the present invention still also provide a heater
including the above-mentioned connection member.

Example embodiments of the present invention still yet also provide an
apparatus for processing a substrate including the above-mentioned connection
member.

A connection member in accordance with one aspect of the present invention
includes a clamping portion, a fixing portion and a bending portion. The clamping
portions holds a ground terminal. The fixing portion is fixed to a ground mount. The
bending portion is connected between the clamping portion and the fixing portion.
The bending portion is bent for allowing the clamping portion to move along a

lengthwise direction of the ground terminal.
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bending portion is connected between the clamping portion and the fixing
portion. The bending portion is bent for allowing the clamping portion to
move along a 25 lengthwise direction f the ground terminal. 4 According to
one example embodiment, the clamping portion, the fixing portion and the

bending PRGNS UHEAUMN BHRRSI KL U AN ORCHE RGNS portion

another example embodiment, the clamping portion, the fixing portion and

aHieHhe BEHhE Yo MAYY Bl it graibptarHad wWilie sremp @aBeuctive 5

material. According to still another example embodiment, the clamping
portiopctardibtidne PEBIREr a8 s entibgiperiomhaajahiiegU pexrin PRidiaieng
formed at surface portions of the clamping portion, the fixing portion and the
pbetiodingndottionbéwtiogdipgrtiorstithyet iankither sxaaptaigmthedissent, tuamductive
bending portion may 10 have a flat plate shape through which a plurality of
maddeislis formed. Further, the bending portion may have a thickness of about 1
mm to about 3 mm. Furthermore, the bending portion may have an uneven
surfackCoREIDEIRGHD Jtnther exritiie exbeplasihirivirenpindRadionoihe fixing
portions 15 between the bending portion and the fixing portion, and the
pa@waiﬁg%%&@%ﬂqm%rﬁm@wtmmm@a%%ﬁm@ &Féﬁ@‘?% RAEIoNs
the rounded connection E;_rtions may have a radjus of about 0.5 mm to
t

LG AIAMRING RATISYiHP & RRTGR S NERFRPIRIRABI @ ment, the
o S A PSS YR AR SRR s e
have a flat plate shape through which a plurality of holes is formed.

Further, the bending portion may have a thickness of about 1 mm to about 3
mm.

Furthermore, the bending portion may have an uneven surface.

According to still yet another example embodiment, connection portions
between the bending portion and the fixing portion, and the bending portion and the
clamping portion may be a rounded shape.

Further, the rounded connection portions may have a radius of about 0.5 mm
to about 3 mm.

According to still yet another example embodiment, the clamping portion may
include two flat plates, and a curved plate connected between the flat plates to form a
receiving hole for receiving the ground terminal.

Further, the connection member may include a screw inserted into the plates to
fix the ground terminal in the receiving hole.

A ground structure in accordance with another aspect of the present invention

includes a ground mount, a ground terminal, and a connection member. The ground
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receiving hole for receiving the ground terminal. Further, the connection
member may include a screw inserted into the plates to fix the ground
terminal in the receiving hole. A ground structure in accordance with another
aspect of the present invention 25 includes a ground mount, a ground

tdfFRE1a]s AR FHERN ISR MR, TRHEMPURSmterinal éBﬁHQle?tmy member

inserted into the ground mount. The connection member electrically

cRRENRAP b rendugityecBalfiriile theigepulyl REOUBfomMAthRbUIE CRIMIGSTIOthe
member is bent along a lengthwise direction of the ground terminal in

castettancaskiBeEierBentexiRagS NeabthrigsounstiRimiTahd dretmiditgrimal in
one example embodiment, the connection member may include a clamping
apostazméentitl dirgriiaé exeansibteaftimagradndrtgrpontion fixed to a ground
mount, and a bending portion connected between the clamping portion and
the fixfragopbngon. drieecienpilegepurtidmant dne ficoraléohiongmbembearmaingnclude a
portion to move along a lengthwise direction of the ground terminal. 10
clagirgimgtironerehaldipt: bmisseRmEiertiaalrsufidnaoepitinajidedttiera ground
include an insulation member interposed between the ground mount and the
MRt FoPEOHINALERIBThER SR SE RVRRTRE HRARFINA ARTRT: O iR fixing
mount may have a receijving space for receiving the connection member.

PR HRRer, e PEREIHECHRALE 178} BealoWdrad Rt PAIPIRG MAHOR HMGa 8'ng @

Ie%rangsestéHct irenigf?}gcorrdaﬂgqe\/rvrirglwr] éc,ltill another aspect of the present
Fentish Nefieesh g?o%l% mount, a ground terminal, a connection member

and a%c&?b‘fﬁﬁ%‘ 6%%@9%{@%%&%%%% WS g?c?uﬁof ?ﬁc‘?&\‘i%ﬁﬂ?ﬁheﬁﬁglude

ground termin I Is mova e ground mount and 1s expose

Al RG-S B RIS SREEd between the ground mount and the clamping portion.

According to another example embodiment, the ground mount may have a
receiving space for receiving the connection member. Further, the receiving space
may be covered with an insulation cover.

A ground structure in accordance with still another aspect of the present
invention includes a ground mount, a ground terminal, a connection member and an
insulation member. The ground mount has a receiving space. The ground terminal
is movably inserted into the ground mount and is exposed through the receiving space.
The connection member electrically connects the ground terminal to the ground mount.
The connection member includes a clamping portion for resiliently holding the ground
terminal, a fixing portion fixed to a side face of the receiving space, and a bending
portion connected between the clamping portion and the fixing portion. The clamping
portion has a flat plate shape through which a plurality of holes is formed. The
bending portion is bent for allowing the clamping portion to move along a lengthwise

direction of the ground terminal. The insulation member is interposed between the
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The connection member electrically connects the ground terminal to the
ground mount. 20 The connection member includes a clamping portion for
resiliently holding the ground terminalfa fixing portion fixed to a side face of
the receiving space, and a bending portion connected between the clamping

gmﬁia)ﬂ]gngt%f{ﬁg@mmﬁ%pmﬁﬁlamping portion has a flat plate shape
! ]

through which a plurality of ‘holes is formed. The bending portion is bent for

allowipgdhaipe i BEPAERAJR R ARREL 18BIYWIRE 2aEtieRIQRRT HRher
ground terminal. The insulation member is interposed between the 6 ground

inlodehanesthetiolravegerasbesrirmcer tiogiimgepasample embodiment, the
ground structure may further include an insulation cover for covering the

receiving@pace (@ etottsrgexaamichemerdimelet ethd adameintg therttam tiegfixing
portion, the fixing 5 portion and the bending portion may be integrally formed
pariibroaredahe thending qandiony e g tile antethel yefmedendtimbodiamethieconnection
portions between the bending portion and the fixing portion, and the bending
portioAcANdiRg ashihiABOIHEFtRIAMERI? IsEnaadimrItdosagetion Hestiontm between
accordance with still another aspect of the present invention 10 includes a
e BaRgMIRKIeMeaad ﬁb%f@?‘ﬁérﬁ?ﬁﬁ’%l@&ﬁ’o‘&@, beprithadiiingnd §ieRmeing
terminal, and a connection member. The heating element is built into the

PREAIGEK IR "PHRASE BB is built into the heating block. The ground

' ted the heating block. T d terminal i bl .
ST R o
. . trode. T i '
RT3 AL SNV

tdiRA ARA% RN S AIRRGEON PAENRHNY Dlement is built into the heating

block. The electrode is built into the heating block. The ground mount is mounted
on the heating block. The ground terminal is movably inserted into the ground mount.
Further, the ground terminal is electrically connected to the electrode. The
connection member electrically connects the conductive holder to the ground mount.
Further, the connection member is bent along a lengthwise direction of the ground
terminal in accordance with thermal expansion of the ground terminal.

An apparatus for processing a substrate in accordance with still yet another
aspect of the present invention includes a chamber, a heater, a reaction gas-providing
member, and an upper electrode. The chamber receives the substrate. The heater
is arranged at a lower space of the chamber to heat the substrate. The reaction gas-
providing member is located at an upper space of the chamber to provide a reaction
gas onto the substrate. The upper electrode is arranged in the chamber to form
plasma from the reaction gas. The heater includes a heating block, a heating

element, a lower electrode, a ground mount, a ground terminal, and a connection
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terminal in accordance with thermal expansion of the ground terminal. An
apparatus for processing a substrate in accordance with still yet another
aspect of the present invention includes a chamber, a heater, a reaction
gas-providing 20 member, and an upper electrode. The chamber receives

ORISR SHHE nLARGSaehdR AL BIMGHB4 A RYSHRPBRIOT thASIATBPEIABER s

the substrate. The reaction gas- providing member is located at an upper

bémqﬁﬁ)%éhﬁeﬁﬁﬁ@m%ﬂp PIRY IGR GEERFIAR iDRD ANEY HS PURRENS) BIBBk. The
upper electrode Is arranged in the chamber to form plasma from the reaction

g@amdT kempaleisinabides aifgatitg iploctha HrramagmoupieMEDHRIOWRS ground
electrode, a ground mount, a ground terminal, and a connection 7 member.
tefininbe &tirteeldcatytdsrpeitedtad b e daniag dktiodeEne Thwecaiaetibmle isember
built into the heating block. The ground mount is mounted on the heating
eleicidkallihecapmatsl tbemtwaidsatig, disiderséotebenigrebedyrowadtmolmither, the
Further, the ground terminal is electrically connected to the lower electrode.
cqmeetinthdestvendenbenanaarr dapaiowisecairgndian i ibsveragnsk tetmingl in
ground mount. Further, the connection member is bent along a lengthwise
agHIERBRS M BRI EIRANTRN Pf the Br¥aAdE WiftRthermal expansion of the
ground terminal, Accordirlggé{}o,the present invention, a connection member

may HARPBHRSB) B BRI Ui EP NGB R M RRFIAT®Y ngY6ueRe PodY

. Thus, since, contact chO failure betweenr%)rtions Oftﬂ$ connection
be ed.

maunt. T
R e B e nd Jemme s SN TR S e Sontac

e R AL PR HRRE P A HESA e FR P
ng{tggﬁgngp‘iggdfrequency power may be concentrated on the connection

portions, the
Further, connection portions between a bending portion and a fixing portion,

and the bending portion and a clamping portion may have a rounded shape. Thus,
although high-frequency power may be concentrated on the connection portions, the

bending portion may not be cut.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the invention will become
readily apparent by reference to the following detailed description when considered in
conjunction with the accompanying drawings wherein:

FIG. 1 is a perspective view illustrating a conventional ground structure;

FIG. 2 is a perspective view illustrating a clamp and a conductive sheet of the
ground structure in FIG. 1;

FIG. 3 is a perspective view illustrating a ground structure in accordance with

an example embodiment of the present invention;
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15 bending portion may not be cut. BRIEF DESCRIPTION OF THE
DRAWINGS The above and other features and advantages of the invention
will become readily apparent by referehce to the following detailed
description when considered in 20 conjunction with the accompanying

crawigs RS/ dGed 5 RETRE o) R0 A ABPBIRE ground

ground structure; FIG. 2 is a perspective view illustrating a clamp and a
staRdHetive gheaet of the ground structure in FIG. 1; FIG. 3 is a perspective
view illustrating a ground structure in accordance with 25 an example

embogieentHf the7praseparyration; GelkSilkideatingrHoand¢aoiewembers in
illustrating a connection member of the ground structure in FIG. 3; FIGS. 5 to

accardgperspithtotheriexsripis trathodioemte ofithe meswre isvantacordance with
other example embodiments of the present invention; 5 FIG. 8 is a
crossigéctidnalavienodHissictitingl oviepaitustiadiogo edaretevith zocoesamplavith an
embodiment of the present invention; and FIG. 9 is a cross-sectional view

examaiatRadigmdefthe feespnt 8¥4AtCA; 808strate in accordance with an
example embodiment of the present invention. 10 DESCRIPTION OF THE
EMBOBIVMENSTS TRSHIRESIRPHVERNoH S TRING e ?ﬁB?@FHﬁyfﬁér@iﬂ%ﬁeﬁmg a
with reference to the accompanying drawings, in which embodiments of the

SHRAIAIRIN AEUERGS WM GEATGIF AR OB 1BE RSB SR Ny
different forms and should not be construed as limited to the embodiments
set forth herein. Rather, these

DESCRIPTION OF THE EMBODIMENTS

The present invention is described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein.  Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the art. In the drawings,
the size and relative sizes of layers and regions may be exaggerated for clarity.

It will be understood that when an element or layer is referred to as being "on,"
"connected to" or "coupled to" another element or layer, it can be directly on,
connected or coupled 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,"
"directly connected to" or "directly coupled to" another element or layer, there are no
intervening elements or layers present. Like numbers 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.
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15 embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in
the art. In the drawings, the size and rélative sizes of layers and regions may
be exaggerated for clarity. It will be understood that when an element or layer

s refegren) 1S RRIRGR hai CAAGSIRCE BFmeoHBled e AnQiher eleBENsed

or layer, it can be directly on, 20 connected or coupled to the other efement

hEfRYRS Qe AR ETHRE R CERIRERRY @Mﬁ&ﬁ@s?@d@i@ﬁ@,nta%r@aﬁ%k Y&9iBns,
an element is referred to as being "directly on,” "directly connected to" or

thekecetbnenispledriponbaih aeglenseniyerdayryoasetians BRolMERYEBE Emited by
elements or layers present. Like numbers refer to like elements throughout.

thdsauisednsereihgtiee ttams "arednty inskdlies divficydsall @menbisratat)soofmadnent,
one or more of the associated listed items. 9 It will be understood that,
regtboughietherteestofirfhreenmibiceteginayldyeuse ddwiamin td lesariliestaléownt,
elements, components, regions, layers and/or sections, these elements,

cempRRatintediegioayelagersestianoiscrsnd e eoildebrmieses, ahseeond
terms. These terms are only used to distinguish one element, component, 5

clRPRIM, F@V@%ﬁcfﬁﬁﬁoﬁoHyéﬁ&'h%‘?%b’idﬁ'ﬁ%’y&dép%@%ﬁ@mﬁﬂg tgapaings of
element, component, region, layer or section discussed below could be

e RIS YA element, component, region, layer or section without
departing.from the . teachings of the present invention., Spatially,relative |, "
tors SBHLA e A A1 PSS, Ao A b R e 6 St e HRge"

S in .Of ipt] r
o e e T S B W R PSRRI Homent o

oS rdiatdhbe i asiersnre MakiigSpanady ity adsitt-ais Memderhifes.

encompass
It will be understood that the spatially relative terms are intended to encompass

different orientations of the device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the figures is turned over,
elements described as "below" or "beneath" other elements or features would then be
oriented "above" the other elements or features. Thus, the exemplary 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 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. It will be further understood that the

terms "includes" and/or "including," when used in this specification, specify the

presence of stated features, integers, steps, operations, elements, and/or components,
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different orientations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device in the figures is
turned over, 15 elements described a3 ®below" or "beneath” other elements
or features would then be oriented "above" the other elements or features.

bl WS i RXGIRI AR 16/ 8 RV a kAR HOSARASRE GRAEHANAN Alegers,

above and below. The device may be otherwise oriented (rotated 90 degrees

s@ip3! SPBRLtBHE NERIABRISABEMRB i Al A5 By d@ssrbiRiors used herein
interpreted accordingly. 20 The terminology used herein is for the purpose of
descrigingsgastisiaise auTR@N eilitscpmnly anclugingttédienesdaeibsclgniiodsins)
the invention. As used herein, the singular forms "a," "an" and "the" are

ugeie hdesrthavel titke she e e fiog s asnmvelbnlynirgsriteoddntextectd aryinary skill
indicates otherwise. It will be further understood that the terms "includes”

iratid/ art'ibelwdlioly , thishienadiod ibelbirgspedifieiition fepbeifytderg®pdethat derofs,
stated features, integers, steps, operations, elements, and/or components, 10

syeh 88 thospreringe inegpnaerepddistiteitorbaidie diigruefedridaving
integers, steps, operations, elements, components, and/or groups thereof.

aUnfas et ifsecstnten, Wihdhgis magRithE foenFRei4 Rl sl rAspnd
used herein have the same meaning as commonly understood by one of

Wk dIRbRPSIAFBRSHe A2Ro IRAL Pt igriméﬂﬁofﬁ%@)ﬁ&g?ﬁ WHIlS5E erfersly so

duﬁrgee ?o%gnthat terms, such as those defined in commonly used dictionaries,
Shotid'Be Interpreted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be interpreted in an
idealized or overly formal sense unless expressly so defined herein. 10

Ground Structure

FIG. 3 is a perspective view illustrating a ground structure in accordance with
an example embodiment of the present invention.

Referring to FIG. 3, a ground structure 100 of this example embodiment
includes a ground mount 110, a ground terminal 120, a connection member 130, an
insulation member 140 and a cover 150.

The ground mount 110 may have a cylindrical shape. In this example
embodiment, the ground mount 110 may include a conductive material such as
aluminum. The ground mount 110 has a receiving space 112 and a first hole 114.

The receiving space 112 is formed at a side face of the ground mount 110.
The receiving space 112 is exposed through an upper face of the ground mount 110.
In this example embodiment, the receiving space 112 may have a quarter-circular
cross-section. Further, a second hole (not shown) connected to the receiving space
112 may be vertically formed through the ground mount 110.

The first hole 114 is vertically formed through the ground mount 110. A
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Ground Structure FIG. 3 is a perspective view illustrating a ground structure
in accordance with an example embodiment of the present invention.

Referring to FIG. 3, a ground structurel 100 of this example embodiment 15
includes a ground mount 110, a ground terminal 120, a connection member

h%%g”"éléﬁ%#@?ﬁ& ’E&?&Wﬁ?r&@ RO CRYESHGAN)T BRPLP AN ARt shbhA)A%r

ave a cylindrical shape. In this example embodiment, the ground mount

sdgSlynBYai BGHEI B %@%@%?E%@%Br@%é@%ﬂ“%ér figtdHaend 4,

mount 110 has a receiving space 112 and a first hole 114. 20 The receiving

spaceThi2 deoipioneshairaasidedaseipsdhedriptndryossichiO hdibe reeeivirgund
space 112 is exposed through an upper face of the ground mount 110. In
tetimsrex 2Pl eheb edomen thdlee isc pestingdespate tht2rewajvingvepace 112. In this
quarter-circular cross-section. Further, a second hole (not shown) connected
eranderecdiotigisphdee picunthigtneinariizalpdpimed thdangttieherprtenttian that
mount 110. 25 The first hole 114 is vertically formed through the ground
ofribarfereodAale. hdhting R GreRNthisraNRRlT2Ef ia RiagRY (NBYaPlvvinh parritical
cable (not shown) for supcleging a current to an electrode énot shown) are

directinrediowab iR BEROMA 4 10Mhe dituIAWIAiIRAMDY i$3AsBIRY ARt Ickel.

second hole. The ground terminal 120 in the second hole is protruded into
e ORI WEhIRINS! i tHTas RS CoRBREEM R IR BIRCI AR SE QR RTdhe

hlazt%rrga%%?ggna diargeger shorter than that of the second hole. Thus, the
Srounc}'termlnapﬂff i Sraced movably in a vertical direction through the

e e RS R B R i o
connection member 130 electrically connects the ground mount 110 to the ground
terminal 120.

FIG. 4 is a perspective view illustrating a connection member of the ground
structure in FIG. 3.

Referring to FIGS. 3 and 4, the connection member 130 includes a clamping
portion 132, a fixing portion 134, a bending portion 136, a first screw 138 and a
second screw 139.

The clamping portion 132 is positioned in the receiving space 112. The
clamping portion 132 may have a resilient plate having a thin thickness. The
clamping portion 132 may have a U-shape of which a middle portion is bent. In this
example embodiment, the clamping portion 132 includes two vertical plates 132a and
132b, and a curved plate 132c. The two vertical plates 132a and 132b have first
screw holes 132e, respectively. The curved plate 132c is connected between sides

of the vertical plates 132a and 132b to connect the vertical plates 132a and 132b to

each other. The curved plate 132c forms a receiving hole 132d for receiving the



10

15

20

25

heater by a brazing process. 10 The connection member 130 is placed in the
receiving space 112. The connection member 130 electrically connects the
ground mount 110 to the ground termigal 120. FIG. 4 is a perspective view
illustrating a connection member of the ground structure in FIG. 3. 15

oG TIRGEI G203 anfiiisINehEORBESTAR MMRIBPaB3g0NGuASsE CamBiRGter
portion 132, a fixing portion 134, a bending portion 136, a first screw 138 and

s@oSBREAN I6E¥E M3 hsT R CHITHIRERA SHABAIS :E@.SHM‘Q%QJEQHS%WQ
space 112. The clamping portion 132 may have a resilient plate having a thin

pHiRiNess. s uAdLainping Rada hdldiandayenmbl-shapeafinihiehréceiving
middle portion is bent. In this example embodiment, the clamping portion 132
holeltigzs two vertical plates 132a and 132b, and a curved plate 132c. The
two vertical plates 132a and 132b have first screw holes 132e, respectively.
The ciliheetirglacce¥3 238 sixeminected vertivelaplate$324d thel ViSZiz tinolegbshe first
132a and 132b to connect the vertical plates 132a and 132b to 25 each
sepiatael 8deved puscthB2laraping Radicaiving sridreslaeiareandilenging 120.
ground terminal 120. Thus, the receiving hole 132d may have a diameter
Futbstaf éﬂ&eﬁ@%eaﬁﬁéh&sclﬁ'ﬁpmlﬁ’éréj%hm?t@ﬂﬁ% s ceriaeiaih the outer

claml{)}ing portion 132 surrqunds an outer face of the ground terminal

fagealaa HMRHEBINAL #ble 132d. 5 The first screw 138 fixes the two
verticgl plates 1326, 30 1370, (hiouoh the st sereit ple 132, THS %, tre
clamping porﬁgﬁ LRAFeSHE Sround SrAinaPPsh!

diameter of the receiving hole 132d of the clamping portion 132, the ground terminal

120 may not be released from the clamping portion 132 without unfastening the first

screw 138.

The fixing portion 134 is arranged in the receiving space 112. The fixing
portion 134 makes contact with the ground mount 110. Here, since the fixing portion
134 has a vertical flat plate shape, a contact area between the fixing portion 134 and
the ground mount 110 becomes enlarged. Further, the fixing portion 134 has a
second screw hole 134a.

The second screw 139 secures the fixing portion 134 and the ground mount
110 to each other through the second screw hole 134a. Thus, the fixing portion 134
closely makes contact with the ground mount 110.

The bending portion 136 is connected between the clamping portion 132 and
the fixing portion 134. In this example embodiment, the bending portion 137 may
connect any one of upper ends of the two vertical plates 132a and 132b in the

clamping portion 132 to an upper end of the fixing portion 134. For example, the

bending portion 136 may have a flat plate shape through which a plurality of third
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Further, an inner face of the clamping portion 132 closely makes contact with
the outer face of the ground terminal 120. Here, since the ground terminal
120 has an upper diameter greater thar the 10 diameter of the receiving
hole 132d of the clamping portion 132, the ground terminal 120 may not be

hERiSaER5h TORINE £12mRiRa PALARi PRI LIS 4 RET RAVAI Ko HIESEhSpE S uch
138. The fixing portion 134 is arranged in the receiving space 112. The fixing

aR AR dgtsh AN I RPEORIRFWER Sra ORIkt KHApECEe Sintsrdhailsigne

portion 15 134 has a vertical flat plate shape, a contact area between the

béxtagnsstih 136 ARE the wBRURGldH BBk L H2 bRearg Henieioss mditiher réaaily
fixing portion 134 has a second screw hole 134a. The second screw 139

bseturaidirativeng theriemdiidyipartibthe3groaychaveunflal pGite sraqie etittesut holes.
through the second screw hole 134a. Thus, the fixing portion 134 20 closely
makefdbist@xbmiretbmigpdumehmthenbdriding hertiemd i3ty paytivava 3attgckness of
connected between the clamping portion 132 and the fixing portion 134. In

abisidtelxamiple abswddirment, theepi@itiinespatithe Pendingyredienctitinpyisayide
upper ends of the two vertical plates 132a and 132b in the clamping portion

tr@gq@,dg}g RsEeRASD MR ﬁ%fﬁﬁ'%rW@ﬁﬁ@ﬂ'ﬁS?%@d?ﬁbl@?W% 5oy SEAURRENY @
portion 136 may have a flat plate shape through which a plur?\lerg%of third 13

MR SR b ARLeR edrie i PHINY PRELCR AFhaVe Vb IES REpaLa
h raganal shape, a circular sh nelliptical sh . Here,.
o FR S b oS e T R b SaBahe D aia Soigine!
126 3dMRY eaﬁSﬁgiQ( |§ﬁ§ﬁs§§§@%&¥%‘% P& RENEIH RN T80 IR B Gdhce

at plate shape withou
with thermal expansion of the ground terminal 120. Furthermore, as mentioned

above, since the clamping portion 132 is moved in the vertical direction, the thermal
expansion of the ground terminal 120 caused by a high temperature of the heater may
not be restricted. As a result, the ground terminal 120 brazed to the heater may not
be cut.

Here, when the thickness of the bending portion 136 is below about 1 mm, the
bending portion 136 may crack due to the high-frequency power. In contrast, when
the thickness of the bending portion 136 is above about 3 mm, the bending portion
136 may not be readily bent.

Further, connection portions between the bending portion 136 and the fixing
portion 134 and between the bending portion 136 and the clamping portion 132 may
have a rounded shape. Here, the high-frequency power may be concentrated on the
connection portions.  Thus, the rounded connection portions may have thick
thickness for allowing the connection portions to endure the high-frequency power.

In this example embodiment, the rounded connection portions may have a radius R of
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5 In this example embodiment, the bending portion 136 may have a thickness
of about 1 mm to about 3 mm. The thickness of the bending portion 136 may
provide the bending portion 136 with dérability when high-frequency power
for converting a reaction gas into plasma is applied to the bending portion

abd& dEhentasfeRding . portion 136 is bent for allowing the clamping
portion 132 holding the ground terminal 10 120 to move along a lengthwise

directiqpref WiRA1PENEdRIIMTNR! BBNB6R B8R, WHE bR LAXRAHISHN Ry
the ground terminal 120. Furthermore, as mentioned above, since the

celarnging oo mitBisquevsd powee. varticahatectinnethethesmad R is above
expansion of the ground terminal 120 caused by a high temperature of the

abeatt8rmmaythedidreliresproctiech. 186 arasnlit teergadiydeer becalide thbreaakttion
the heater may not 15 be cut. Here, when the thickness of the bending

ppoikithatd s thislow about 1 mm, the bending portion 136 may crack due to
the high-frequency power. In contrast, when the thickness of the bending
portiol 1B iexaptle armeadEne, e dremaing pertirin 1326thealxing pertion 134
readily bent. 20 Further, connection portions between the bending portion

and &g REENEERE PotibrimEshane %M?ébefﬁ?%%ndm& HORYEA $adashg Ahéhe
clamping portion 132 may have a rqunded sha%%.?Here, the high-frequency

claBIREIRRYBR Lanciv’aiad BATRE tshARLADR PAMIDEHHOR TR MaHagton
toc%répgeacéieo{ﬁgggll%%s?hm% Q&%?A%hé%’#?ﬁé@% "f‘g wing the connection
portionsto endure the high-fréquency power. In this examp!e
e e A U RO AR bl
mBb P SRR GUARRRLGNSAMRYF the high-frequency power becomes enlarged in
proportion to increasing the surface area of the connection member 130. Thus, the
high-frequency power may be dispersively transmitted so that the connection member
130 may not be damaged, thereby extending the life span of the connection member
130. The uneven surface of the connection member 130 may be formed by a bead
blasting process, a sandblasting process, a chemical etching process, etc.
Alternatively, the high-frequency power may be transmitted through the
bending portion 136. Thus, the uneven portion may be formed only at a surface of
the bending portion 136. As a result, the high-frequency power may be dispersively
transmitted so that the bending portion 136 may not be damaged, thereby extending
the life span of the connection member 130.
Further, the clamping portion 132, the fixing portion 134 and the bending
portion 136 may be integrally formed with one another. Thus, contact failures may

not be generated between the clamping portion 132 and the bending portion 136 and

between the fixing portion 134 and the bending portion 136 so that arcing may not
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crack due to the high-frequency power. In contrast, when the radius R is
above about 3 mm, the bending portion 136 may not be readily bent
because the connection 5 portions aréoo thick. In this example
embodiment, the clamping portion 132, the fixing portion 134 and the
oR&pding portion 136 may have uneven surfaces. The uneven surfaces of the
clamping portion 132, the fixing portion 134 and the bending portion 136 may

functign e I8gERASIE BIRLIHIAER: IR G5 MRS PBRRNC T emD akihd G okiohhd

high-frequency power is transmitted through a surface of the connection

tHaepaheaihg3poridhanseismEgnimatilef sheskigtalie abe nsanio wenhegneeRaterial.
enlarged in proportion to increasing the surface area of the connection

Exzenplbey df3fe Thuduitiee mgitefigiquendychale drenbiving BispesspalyCu), an alloy
transmitted so that the connection member 130 may not be damaged,
thereefbgtextending the life span of the connection member 15 130. The
uneven surface of the connection member 130 may be formed by a bead
blastifid@Pocesty o/ s@felbResEpecHyscaive dihisthatiateeingPritedenhers in
Alternatively, the high-frequency power may be transmitted through the
agRAfdMy P YitHAtHEES ?tﬁ@%%mtﬁ&%@‘? RIS§5% RYPAEA only at a

surface of the bending portion 136. As a result, the high-frequency power

may BeGRERHR BIEMBE FattE Y3 hiR thdN6MAEM G PRIt Sdstadipfntne
be da ed, reby extending the li f the connection member 130.
S A IR R RN BieatRe i ke ah o AR eiaLp orton

oPS BNy %)H?ﬁXrPe ﬁﬁg,rm'é/ i ) chfp/rl&c?@ﬁummg?g gﬁaﬁ%g%ﬁ%ﬁ%ﬁgﬁs

may not be generated between amping portion 1

aR@ Ly éﬁﬁ@ﬁfﬁl@éﬁ%ﬁ@%fﬁ%ﬁémwﬂ&%arﬁé%@%mg DR GHNERORLEN for

136 so that arcing may not
brevity.

Referring to FIG. 5, the bending portion 136 connects any one of lower ends of
the two plates 132a and 132b in the clamping portion 132 to a lower end of the fixing
portion 134.

Referring to FIG. 6, the bending portion 136 connects any one of front ends of
the two plates 132a and 132b in the clamping portion 132 to a front end of the fixing
portion 134.

Referring to FIG. 7, the bending portion 136 connects any one of middle ends
of the two plates 132a and 132b in the clamping portion 132 to a middle end of the
fixing portion 134.

Referring again to FIGS. 3 and 4, the insulation member 140 is interposed
between the ground mount 110 and the clamping portion 132 of the connection
member 130 to electrically insulate the ground mount 110 from the clamping portion

132. The insulation member 140 includes a first insulator 142 and a second insulator
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occur. In this example embodiment, the clamping portion 132, the fixing
portion and the bending portion 136 may include substantially the same
conductive material. Examples of the ¥onductive material may include
beryllium (Be), copper (Cu), an alloy 5 thereof, etc. FIGS. 5to 7 are
1Bgrspective views illustrating connection members in accordance with other
example embodiments of the present invention. Connection members 130 in

FIGS 1héorifsinplisisn e rmedtsramanilitthea sHBeastBpasdiithd mount
connection member 130 in FIG. 3 except for a connection portion 10 of a

1PeReiagHodignpihaupoitiensasle iefemneesusneilsorefies e tbRiAgRpace 112.
elements and any further illustrations with respect to the same elements are
Thansidedribiresoldtor badvigyarFetpsdhetioceCa botioenlfacs vighEogiomdi3tount 110
connects any one of lower ends of the two plates 132a and 132b in the
acththgicignpoirgpotBth3R |oweoradofttne figingf the peeivind SgacefdRing to
FIG. 6, the bending portion 136 connects any one of front ends of the two
platesThg2eo¥erd 1682¢pnetpdnaldrmsv p SRRSE 1132 10 BRcigvend Yt arevietisgthe
portion 134. Referring to FIG. 7, the bending portion 136 connects any one of
IR ABaL A AIINS prafEeaEyh BeERE2H 3R tﬁ@rﬁlé’ﬁiﬂﬁw&’ﬁkﬂfﬁﬁm tp3tne

to a middle end of the fixing portion 134. Referring again to FIGS. 3 and 4,
Ot‘r‘i%lqﬁsu|Hti6%'§n8¥ﬁ‘ﬁé?‘img9%t%\%85éﬁe BV e M d Y JREYHB LAR 178 ien

o TR P B AR R S e coer
150, and between the connection member 130 and the cover 150.

According to this example embodiment, the first screw 138 fixes the clamping
portion 132 so that the clamping portion 132 closely makes contact with the ground
terminal 120. Thus, the arcing may not be generated between the ground terminal
120 and the connection member 130. Further, since the clamping portion 132, the
fixing portion 134 and the bending portion 136 are integrally formed with one another,
the arcing caused by the contact failures between the clamping portion 132 and the
bending portion 136, and between the fixing portion 134 and the bending portion 136
may not occur.

Furthermore, the clamping portion 132 may be readily moved along the vertical
direction due to the bending portion 136 so that the thermal expansion of the ground
terminal 120 may not be restricted. Thus, the ground terminal 120 may not be cut.

Moreover, the connection portions between the clamping portion 132 and the
bending portion 136, and between the fixing portion 134 and the bending portion 136

may have the rounded shape. Thus, although the high-frequency power may be

concentrated on the connection portions, the bending portion 136 may not be cut.
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25 132. The insulation member 140 includes a first insulator 142 and a
second insulator 16 144. The first insulator 142 is arranged between a side
face of the ground mount 110 and thel €lamping portion 132, i.e., on a side
face of the receiving space 112. The second insulator 144 is arranged
between a bottom face of the ground mount 110 5 and the clamping portion
132, i.e., on a bottom face of the receiving space 112. The cover 150 covers
the reppiyigg space 112. The cover 150 prevents the ground terminal 120
and the connection member 130 from being exposed to the outside. In this
exampigeg o dinrids-themnanish) mastinmyde asdrsulatiseoraaidalith an
Thus, arcing may not occur between the ground terminal 120 and the cover
edénidé canizb bietergerf the meseechoanti@mber 130 and the cover 150.
According to this example embodiment, the first screw 138 fixes the clamping
portioRefgfrisg tieatife 8laan pierigroPOOn df 3thislesely pralashoolinzitwittiutes a
ground terminal 120. Thus, the arcing may not be generated between the
hgagnadiegme18 a peaiing slereenineliocrnraiasiiedel 280 rOfee, giprdigiEucture
clamping portion 132, the 15 fixing portion 134 and the bending portion 136
180 integrally formed with one another, the arcing caused by the contact
failures between the cIamPing portion 132 and the bending portion 136, and

betweHFHERRPOTon' YIRAPHE BEISHIAG PBIRdM1WB' & HtiGeagHetor
R e R A B o o
SRS I S OB 0 RIS U TS O
cORiReN R AP SRS 78D GHEEde ALOS, Y205, ALO/Y20s, ZrO,, AIC,
TiN, AIN, TiC, MgO, CaO, CeO,, TiO, BxCy, BN, SiO,, SiC, YAG, Mullite, AlF3, etc.
These can be used alone or in a combination thereof.

The heating element 220 is built into the heating block 210. In this example
embodiment, the heating element 220 may be arranged in a concentric circular pattern
in the circular plate of the heating block 210. The heating block 220 generates heat
for heating the semiconductor substrate. The heating block 220 may include a metal.
Examples of the metal may include tungsten (W), molybdenum (Mo), tantalum (Ta),
titanium (Ti), an alloy thereof, an iron-chromium (Fe-Cr) alloy, a nickel-chromium (Ni-
Cr) alloy, etc.

The electrode 230 is built into the heating block 210. For example, the
electrode 230 may be connected to a high-frequency power supply. Thus, the
electrode 230 may induce plasma for processing the semiconductor substrate to the

semiconductor substrate. Alternatively, the electrode 230 may be coupled to a direct

current (DC) power supply. Thus, the electrode 230 may generate static electricity for
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bending portion 136, and between the fixing portion 134 and the bending
portion 136 may have the rounded shape. Thus, although the high-frequency
power may be 25 concentrated on thel€onnection portions, the bending
portion 136 may not be cut. 17 Heater FIG. 8 is a cross-sectional view

hmHﬁ%am@%éﬁ]S&ﬁ@DB?o?%ﬁﬁ%‘i@e with an example embodiment of the

present invention. 5 Referring to FIG. 8, a heater 200 of this example

embo@*ﬂ‘ee&ﬁdﬁﬁwgﬁﬁéun‘éearmgiﬁiﬂ%glé)’g?&ﬁﬁii%ﬁlﬂ,m@r@r%aﬁda!érminal, a
electrode 230 and the ground structure 100. The heating block 210 includes
cEnpiseUERT Pkdvieben ardienca e MieRmeLLO grouRgtEatects ielaceds B Aavidisathe
shaft connected to a lower central portion of the 10 circular plate. In this
saxenysatemirodidesttutheddatifiGdloe k@ ¥0 nTaysnangduwrtramiitskatonplesth
of the ceramic may include A1203, Y203, A1203/Y203, Zr02, AIC, TiN, AIN,
reBisavig theCuQ@ " esDastTiio 2r8 rAyteBNeBHIRIoB Te WG, Mullite, AIF3, etc.
These can be used alone or in a combination thereof. The heating element
220 isThailginunehaeigdtpigihtogioond strigiiset@mhisienesréedbodmiemer tad of
heating element 220 may be arranged in a concentric circular pattern in the
tharo@Rcplatbalt Ple theaifRiiBb A 02 the NN K DU R dRSs grexnd
for heating the semiconductor substrate. The heating block 220 may include
st ! OI%)@ﬁ"ﬁFéQCS‘#YFFé’ﬂ?&ﬁ?%WrFﬁcﬂﬁﬁrﬂ?ﬁg%}é;n (W), molybdenum
(Mo), tantalum (Ta), titanium (Ti), an alloy thereof, an iron-chromium (Fe-Cr)
alloy, a nickel-chromium (Ni- 20 Cr) alloy, etc. The electrode 230 is built into

the hegling BIRCK PR ERLIEE A RIS 1R

FIG. 9 is a cross-sectional view illustrating an apparatus for processing a

substrate in accordance with an example embodiment of the present invention.

Referring to FIG. 9, an apparatus 300 of this example embodiment includes a
chamber 310, a gas-providing member 320, a showerhead 330, an upper electrode
340 and the heater 200.

The chamber 310 has a space where a semiconductor substrate is loaded and
processed.

The gas-providing member 320 is connected to an upper face of the chamber
310. The gas-providing member 320 provides a reaction gas for processing the
semiconductor substrate into the chamber 310.

The showerhead 330 is arranged at an upper space in the chamber 310. The
showerhead 330 uniformly supplies the reaction gas to the semiconductor substrate.

The upper electrode 340 is connected to the showerhead 330. The upper
electrode 340 applies a high voltage to the reaction gas to convert the reaction gas

into plasma.
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electrode 230 may be connected to a high-frequency power supply. Thus, the
electrode 230 may induce plasma for processing the semiconductor
substrate to the semiconductor substrdte. Alternatively, the electrode 230
may be coupled to a direct 25 current (DC) power supply. Thus, the electrode

230 My GRIGLAIHBIHABIECY IRLLRY BioROMINGLIRG SRIMERNAMEIRE! electrode

substrate. The ground structure 100 includes a ground mount, a ground

aFﬁ@Eﬁi\mﬂj SRDPRFIONHBRINDRY MR SOUSS- JUBsRrHAIPIAERA PEUE YR hBSter
s

is substantially the same as the ground structure in FIGS. 3 to 7. Thus, any
ifUriBeBilluskadions, Withh&r resprstidashataraspe atidctenaErep Ritedrbasgited
for brevity. The ground mount of the ground structure 100 is mounted to a
hioeinf@ratafitghe vertical shaft of the heating block 210. The ground terminal
of the ground structure 100 is electrically connected to the electrode 230. 10
Apparbiteseatero2es simqasdgbstrateaFlaied ispacgostthectibaalbge810. The
illustrating an apparatus for processing a substrate in accordance with an
secigaptbicatisolRtiale isisegstesdheincatinbhlorkgtimmbasten2d®, an
apparatus 300 of this example embodiment includes a chamber 310, a
gas-providing member 320, a showerhead 330, an upper electrode 15 340
and the hle:ater 200. Te-t,chamer 310 has as ace Whee ,semiconductor ,

C— [OTO C vie OTOV C v,

C nr%ected to an upper face of the chamber 310. The gas-providing member
%@@-provides a reaction gas for processing the 20 semiconductor substrate

into the chamber 310. Table 1
Thickness of Bending High-Frequency Power (W)
Portion (mm) 200 | 500 | 1,000 | 1,500 | 2,000 | 2,500 | 3,000

0.5 Pass | Pass | Pass Pass Pass Pass Pass
1.0 Pass | Pass | Pass Pass Pass Pass Pass
1.5 Pass | Pass | Pass Pass Pass Pass Pass
2.0 Pass | Pass | Pass Pass Pass Pass Pass
2.5 Pass | Pass | Pass Pass Pass Pass Pass
3.0 Pass | Pass | Pass Pass Pass Pass Pass
3.5 Pass | Pass | Pass Pass Pass Fail -
4.0 Pass | Pass | Pass Fail - - -

As shown in Table 1, high-frequency power levels of 200 W, 500 W, 1,000 W,
1,500 W, 2,000 W, 2,500 W and 3,000 W were applied to an electrode with the
thickness of a bending portion being changed. When a high-frequency power level of

no less than 3,000 W was applied to the electrode with the bending portion having the
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The showerhead 330 is arranged at an upper space in the chamber 310. The
showerhead 330 uniformly supplies the reaction gas to the semiconductor
substrate. The upper electrode 340 is’€onnected to the showerhead 330.
The upper electrode 340 applies a high voltage to the reaction gas to convert

tHRRAERCUPB 37n? ARG oo IRbeater PARHBEIWARS 2 NGgHM quency

block, a heating element, a lower electrode and a ground structure. Here, the

pbRataevEdbis R RIISANANY2tBES @G 25 dppliRaAS i &iletrSud With: &Ybending

further illustrations with respect to the heater 200 are omitted herein for

poreihhdrihgate sirkAOSsIRTBNgRE aba unamgppsriet thashambgit3dhen a
The semiconductor substrate is placed on the heating block of the heater

gfindBeathiatintheonadgctirpanuz er ineddoorglanod veitimithaC kresbeanit bevdiag a
portion 10 Table | Thickness of Bending High-Frequency Power (W) Portion
highrire@aeNEY PAED le¥ e @0 20008s2[B00135000NVOE P appliedds Passldriresle with
Pass Pass Pass 1.0 Pass Pass Pass Pass Pass Pass Pass 1.5 Pass Pass
theaberping Peberphsyimadae Aickarssreisd. Pa8m P Pepsindapsriesang ghe
Pass Pass Pass Pass Pass Pass Pass 3.0 Pass Pass Pass Pass Pass Pass
gpe4ed teranipghwesg slamagedass Pass Fail -

As a result, it can be noted that the thickness of the bending portion is
advantageously about 1 mm to about 3 mm. The bending portion having the above-
mentioned thickness may not be damaged due to the high-frequency power. Further,
the bending portion may be easily bent so that the ground terminal may not be

damaged.

Evaluating connection member in accordance with radius of rounded

connection portion

Table 2
Radius of Connection High-Frequency Power (W)
Portion (mm) 200 | 500 | 1,000 | 1,500 | 2,000 | 2,500 | 3,000
0 Pass | Pass | Pass Fail - - -
0.5 Pass | Pass | Pass Pass Pass Pass Pass
1.0 Pass | Pass | Pass Pass Pass Pass Pass
1.5 Pass | Pass | Pass Pass Pass Pass Pass
20 Pass | Pass | Pass Pass Pass Pass Pass
2.5 Pass | Pass | Pass Pass Pass Pass Pass
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4.0 Pass Pass Pass Fail - - As shown in Table 1, high-frequency power
levels of 200 W, 500 W, 1,000 W, 1,500 W, 2,000 W, 2,500 W and 3,000 W
were applied to an electrode with the %hickness of a bending portion being
changed. When a high-frequency power level of no less than 3,000 W was

applied tphe electrodgé{ggh tpgsgenqyégsodrtlgggavm ke 20 ghickness f

0.5 mm, the bending |portion/was cut. Further, when a hlq -frequency | power

level of Rasless than 2,690.W pias applied to the glectredg with g bendipg;

portion having the thickness|of 3.5 mm, the bending [portion was naot bent

when a gound termlnabggermggg expagsled %ggat thﬁ&@qu:tgggninal YRS

bent. When a s high- requency power level of no less than 1 500 W was

appliesisteribarelactspre vty Hie QesipHREi sy BRVI @ thethistoess Db,

mm, the bending portion and the ground terminal were damaged. As a
1r860INY jt2can0bey MR BaD thak taest bk e seend Hplientding ptiosdis with the radius
advantageously about 1 mm to about 3 mm. The bending portion having the
ohlaova:ntiedn entioedthjzktiessheiay rabisbgaethmétpeel dudeodimg portion had a
high-frequency power. Further, the bending portion may be easily bent so
thickneise gfclmmdmAranmiay Morese adeigiatjeduenaylrairey yehe@ttisnless than
member in accordance with radius of rounded 15 connection portion Table 2

TRARIYY srasorrriiaibirHidh-FeeoREiNey PtRsr Wil tatsitRrRf SoR senection

1,000 1,500 2,000 2,500 3,000 O Pass Pass Pass Falil - - -
portion being 0 mm, i.e., the' connection portions not having a rounded shape, the

high-frequency power was concentrated on the connection portion so that the bending
portion was cut. When a high-frequency power level of no less than 3,000 W was
applied to the connection portion with the radius of the connection portion being 3.0
mm or 4.0 mm, the bending portion was not bent when a ground terminal thermally
expanded so that the ground terminal was bent.

As a result, it can be noted that the radius of the connection portion is
advantageously about 0.5 mm to about 3 mm. The connection portion having the
above-mentioned radius may prevent damage to the bending portion due to the high-
frequency power. Further, the bending portion may be easily bent so that the ground
terminal may not be damaged.

According to the present invention, arcing may not be generated at a
connection member for connecting a ground terminal to a ground mount so that the
connection member may not be damaged. Therefore, a ground structure, a heater
and an apparatus for processing a substrate including the connection member may not
be damaged to have a long life span.

Having described the preferred embodiments of the present invention, it is



0.5 Pass Pass Pass Pass Pass Pass Pass 1.0 Pass Pass Pass Pass Pass
Pass Pass 1.5 Pass Pass Pass Pass Pass Pass Pass 2.0 Pass Pass Pass
Pass Pass Pass Pass 2.5 Pass Pass$3ass Pass Pass Pass Pass 21 3.0
Pass Pass Pass Pass Pass Pass Pass 3.5 Pass Pass Pass Pass Pass Pass

nbl i RasHifeassE arriRARR RS BASS A 51 RWR IS 8RIRE in the art in
high-frequency power levels of 200 W, 500 W, 1,000 W, 1,500 W, 2,000 W,

lighP AP e aisbR0RB M HSTe RRPIREHARE RJasdrad8emtBIeadiangEs may be

rounded connection portion being changed. Here, a bending portion had a

niBiRKiesegfattimiehboiimelybeha piebdheauanayiarenirueWeidoiseahin
than 5 1,500 W was applied to the connection portion with the radius of the

theostwgetiand tostepiribed tigenventite odtimed b ¢ot apgeordien slaiaidiaving a
rounded shape, the high-frequency power was concentrated on the
connection portion so that the bending portion was cut. When a
high-frequency power level of no less than 3,000 W was applied to the
connection portion with the radius of the connection portion being 3.0 10 mm
or 4.0 mm, the bending portion was not bent when a ground terminal
thermally expanded so that the ground terminal was bent. As a result, it can
be noted that the radius of the connection portion is advantageously about
0.5 mm to about 3 mm. The connection portion having the above-mentioned
radius may prevent damage to the bending portion due to the high 15
frequency power. Further, the bending portion may be easily bent so that the
ground
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terminal may not be damaged. According to the present invention, arcing
may not be generated at a connection member for connecting a ground
terminal to a ground mount so that theconnection member may not be
damaged. Therefore, a ground structure, a heater 20 and an apparatus for
VRLRGEES RO aniEPsisate including the connection member may not be
damaged to have a long life span. Having described the preferred
embodiments of the present invention, it is 22 noted that modifications and
variations can be made by persons skilled in the art in light of the above
teachings. It ;5 dberettich imbabadgsgodidatabrngesompysiey: made in the
particular embodiment of the present invention disclosed which is within the
scopeaatiahtbing jpioitioh thee hakding engoadhdedrinrihie-tibeeyrdeddcihincturd3
WHAT IS CLAIMED IS: 1. A connection member of a ground structure,
compadiriggapettiondingdoiortigidandhoiding ef Hre gnoliretstingtwetleadround
structure; 5 a fixing portion fixed to a ground mount of the ground structure;
and abh&sarigp errEaAcSrneesierbeaikeenthieecielaTpRRIpBAtivNapacdHE KG9
portion, the bending portion being bent for allowing the clamping portion to
PRAERR BIBriPRIENgRANISE B o fhe 3YJlouing tEienfRINAIB Pefilen to move
connection member of claim 1, wherein the clamping portion, the fixing
alongig endi s R S PENAIEGTANG formed with one another. 3. The
connection member of claim 1, wherein the clamping portion, the fixing
portion and the bending portion comprise substantially the same conductive

2. The connection member of claim 1, wherein the clamping portion, the

fixing portion and the bending portion are integrally formed with one another.

3. The connection member of claim 1, wherein the clamping portion, the
fixing portion and the bending portion comprise substantially the same conductive

material.

4. The connection member of claim 1, wherein the clamping portion, the

fixing portion and the bending portion have uneven surfaces, respectively.

5. The connection member of claim 1, wherein the bending portion has a

flat plate shape through which a plurality of holes is formed.

6. The connection member of claim 1, wherein the bending portion has a

thickness of about 1 mm to about 3 mm.
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15 material. 4. The connection member of claim 1, wherein the clamping
portion, the fixing portion and the bending portion have uneven surfaces,
respectively. 20 5. The connection methber of claim 1, wherein the bending
portion has a flat plate shape through which a plurality of holes is formed. 6.

The C?””eCt'?HéTL%ml?é‘étu8fﬁlﬁé’M6erV¥J?‘%{ﬁlﬂ1th‘e\}?ﬁé]‘é|ﬂ9¢%38@l&h@5p%rtuon has

thickness of about 1 mm to about 3 mm. 7. The connection member of
aRlaievenwheEgRE the bending portion has an uneven surface. 8. The
connection member of claim 1, wherein connection portions 5 between the
bending portion and the clamping portion, between the bending portion and
the fixing portion have a rounded shape. 9. The connection member of claim
8, whérein th&heucaledciivmeaatatbgpodioniainave awtaehzia afcripeatiénS portions
to about 3 mm. 10 10. The connection member of claim 1, wherein the
betaeryinih e oriving pontinsemndwicsfiaaplates ;paniba, dugtvezkpléte bendimgigdrtion
between the flat plates to form a receiving hole for 15 receiving the ground
apskthmBxing paTerchayrRatioHN#eeharsf claim 10 wherein the clamping
portion further comprises a screw inserted into the flat plates to fix the
ground terminal.

9. The connection member of claim 8, wherein the rounded connection

portions have a radius of about 0.5 mm to about 3 mm.

10. The connection member of claim 1, wherein the clamping portion
comprises:

two flat plates; and

a curved plate connected between the flat plates to form a receiving hole for

receiving the ground terminal.

1. The connection member of claim 10 wherein the clamping portion

further comprises a screw inserted into the flat plates to fix the ground terminal.

12. A ground structure comprising:

a ground mount;

a ground terminal movably inserted into the ground mount; and

a connection member for holding the ground terminal to electrically connect the
ground terminal to the ground mount, the connection member being bent along a

lengthwise direction of the ground terminal in accordance with a thermal expansion of
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20 12. A ground structure comprising: a ground mount; a ground terminal
movably inserted into the ground mount; and a connection member for
holding the ground terminal to electricéfly connect the ground terminal to the
ground mount, the connection member being bent along a 25 lengthwise
ﬂ%irm tf thgground terminal in accordance with a thermal expansion of 25
thé ground terminal. 13. The ground structure of claim 12, wherein the
connection member comprises: 5 a clamping portion for holding the ground
terminal; a fixing portion fixed to the ground mount; and a bending portion

connerded beweeidhedCirping psréeinnihgHerng erionntitidiensbntoer
portion being bent for allowing the clamping portion to move along a

ctengribedse direction of the ground terminal. 10 14. The ground structure of
claim 13, wherein the connection member further comprises an insulation
memlbzeclatgipg seutioatioe boldig dhelgrdumd tevvanal; the clamping portion. 15
15. The ground structure of claim 12, wherein the ground mount has a

receiVirfixiegR¥tion feditarigarasasmsiaetiol admber. 16. The ground

structure of claim 15, further comprising an insulation cover for covering the
recei%@%@%.%ﬂon connected between the clamping portion and the fixing

portion, the bending portion being bent for allowing the clamping portion to move

along a lengthwise direction of the ground terminal.

14. The ground structure of claim 13, wherein the connection member
further comprises an insulation member interposed between the ground mount and

the clamping portion.

15. The ground structure of claim 12, wherein the ground mount has a

receiving space for receiving the connection member.

16. The ground structure of claim 15, further comprising an insulation

cover for covering the receiving space.

17. A ground structure comprising:

a ground mount having a receiving space;

a ground terminal movably inserted into the ground mount and exposed
through the receiving space;

a connection member electrically connected between the ground terminal and
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17. A ground structure comprising: a ground mount having a receiving space,;
a ground terminal movably inserted into the ground mount and exposed
through the receiving space; 25 a conAéction member electrically connected
between the ground terminal and 26 the ground mount, the connection

tHOFRALIRRAIN 8 EWHQ&HSrP%RBJPH&EHiﬁQ:B’ cl2piling Hlﬁt%r@%}dresmently

termlnal a fixing portion fixed to a side face of the receiving space, and a

hBRHYR [ GennRaics ReNypRribCIKEMBIEGRerTRE nthdvedsiigy space,

portion, the bending portion being bent for allowing the clamping portion to

aRoy Dehang pSriieRaibiriseteldr eetivaca e auaprehtp ook eI eha ke [Fsiaon,
member interposed between the ground mount and the clamping portion. 18.

thEhbegiding costtisttureind danh fb7  dilovieg chenplsimingnpodisiattonmbecalmig a
for covering the receiving space. 19. The ground structure of claim 17,

lewpéngisetticeciionpihtpearaond ieemfbah@pdrtion and the bending portion are
integrally formed with one another. 15 20. The ground structure of claim 17,
whereif FsniRtisomephfinstareesre halepe g pardoncantane taeipmeing
portion, between the bending portion and the fixing portion have a rounded

PQHiIgRe. 21. A heater comprising: 20 a heating block; a heating element built
into the heating block; an electrode built into the heating block;

18. The ground structure of claim 17, further comprising an insulation

cover for covering the receiving space.

19. The ground structure of claim 17, wherein the clamping portion, the

fixing portion and the bending portion are integrally formed with one another.

20. The ground structure of claim 17, wherein connection portions
between the bending portion and the clamping portion, between the bending portion

and the fixing portion have a rounded shape.

21. A heater comprising:

a heating block;

a heating element built into the heating block;

an electrode built into the heating block;

a ground mount mounted on the heating block;

a ground terminal movably inserted into the ground mount and connected to

the electrode; and
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a ground mount mounted on the heating block; a ground terminal movably
inserted into the ground mount and connected to 25 the electrode; and 27 a
connection member for holding the gréind terminal to connect the ground
terminal to the ground mount, the connection member being bent along a

lengthyvise HUERGHORSHBRE RoHEdike RO BLAGIRIRRNGaSVERALRE NG round

expansion of the ground terminal. 522. An apparatus for processing a

teTHRSHI AL tHOBrBUR BiodnE NAR BB R AREBRENEND D EMRSHE B af g AR ngthwise
arranged in a lower space of the chamber to heat the substrate; a

dBesionyidiedgfeaRtherARANFESCED AANED RitERAER Bh &h e)xplaagibe bfahd Ground
providing a reaction gas to the substrate; and an upper electrode provided in

tethmircdiamber to form plasma from the reaction gas, wherein the heater
comprises a heating block, a heating element built into the heating block, an
electrode built into the heating block, a ground mount mounted on 15 the
heating block, a ground terminal movably inserted into the ground mount and
connetted tofth@rNacdtas éoranace ssntadidhstmtansrnpisingliding the ground

terminal to connect the ground terminal to the ground mount, the connection
memBeFIREIRSiResRINEBie»itRsHatdirection of the ground terminal in

accordance with a thermal expansion of the %round terminal.
a heater arranged In a lower space of the chamber to heat the substrate;

a gas-providing member arranged in an upper space of the chamber to
providing a reaction gas to the substrate; and

an upper electrode provided in the chamber to form plasma from the reaction
gas,

wherein the heater comprises a heating block, a heating element built into the
heating block, an electrode built into the heating block, a ground mount mounted on
the heating block, a ground terminal movably inserted into the ground mount and
connected to the electrode, and a connection member for holding the ground terminal
to connect the ground terminal to the ground mount, the connection member being
bent along a lengthwise direction of the ground terminal in accordance with a thermal

expansion of the ground terminal.





